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July 1, 19\5.

HIGH ILXPLOSIVE.
3HF:lL M/ NUFACTURE

The sudden call from the manufacture of articles of a peaceful commerce to that of sup-

plijing the gods of war with provender of a prodigious amount and such as we never dreamed
of producing, has been met by the administrations of our iron and steel industries in a man-
ner that demands whole-hearted admiration for their enterprise, capacity, resourcefulness.

THE problems facing maebine shops

in Canada to-day are perbaps

greater than any they bave pre-

viously bad to ;olve. Even the layman

is not very hard pressed to imagine the

troubles, difficulties, disappointments,

and reverses that beset the inauguration

of a new industry. When, however, this

industry has to be developed on a large

scale against odds that bave combined

themselves in such a way as to make the

successful outcome almost impossible, it

is surely a rare tribute to our manufac-

turers, their executive staffs and the

workmen who have put the plans into

being, that highly satisfactory results

have been and are being attained.

The proposal to make shells for the

British guns was placed before the Can-

adian engineering community with but

scant notice. The more daring of our

mechanical men,

however, jumped
at the opportunity

to get into this

work, being spur-

red on by two
primary motives

—

first, the pariotie,

and, secondly, the

chance to get their

plants running

again at full ca-

pacity.. Canada
had been in the

throes of a very

dull industrial

period, and thus,

when new equipment came to be or-

dered, it was found that the ma-
chine tool manufacturers had but little

to ' offer from stock, besides being

in no way prepared to make good de-

liveries, because their plants were mostly

all working on short time, and could not

be put on full time at a moment's notice.

The large number of Canadian shops

that went into the shell business fairly

swamped the machine tool manufac-
turers with orders for equipment. Can-

adian orders were not, however, the

only ones upon which the machine tool

people were working, because huge or-

ders from the European belligerent

powers were also being placed with

them. The result was that Canada found

herself dependent upon her own re-

sources more or less. Realizing this, our

engineers and plant superintendents

rose to the occasion and fitted up lathes

and various other machines at their dis-

posal to take care of shrapnel shell con-

tracts.

Here, after a period of not longer

than nine months, we find that the dif-

IIU

much admiration on the part of our Am-
erican cousins, who themselves have
earned a considerable reputation for

smartness. However, the modesty of the
Canadian engineer does not permit him
to congratulate himself unduly, and any-
way, wore he so inclined now, it would
be well-nigh impossible, because his

shops are going night and day. Any
spare time that falls to his lot is usually

spent in obtaining a well-earned rest,

and he is not much disposed to talk

"shop."

High Explosive Shells.

Lately a new problem has been pre-

sented to our machine shops, involving

the manufacture of the lyddite or high

explosive shell. It must not be thought

because the lyddite shell is in some
cases of like diameter that it is similar

in manufacture to
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BRITISH 18-POUNDER HIGH EXPLOSIVE SPELL.

ficulties of making shrapnel shells have

not only been surmounted, but our or-

ganization has been so perfected that a

wonderful output is now being obtained.

The ingenious methods adopted by our

men in attaining this end have excited

the shrapnel. It

is an entirely dif-

ferent proposition,

and the purpose

of this article is

to point out the

main differences.

There are two
sizes of lyddite

shells now being

manufactured in

Canada—the 3.3-

iii. and ih-i 4.5-in.

shell. The former

is known as an

18-pounder and
the latter as a S5-pounder. These two
shells each require a vastly different

plant to that for '.•'Ul-^pnel, also they are

being machined along' jeJitifdy different

lines. ;
.

•

'

Let us take first the "three-point-
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three" lyddite shell. This finds its way
to the machine shops, not as a forging,

but as a piece of bar stock cut to rough

length. The preliminary operations now
in vogue in the various shops are almost

identical, but differ from each other in

sequence. The order of these operations,

however, makes but little difference;

therefore one of the most common series

will be outlined.

The shell is centred, and is rough-

turned the whole length with the excep-

tion of that portion upon which a driv-

ing dog is placed or a chuck grips it. The
bar stock is about 3% inches in diam-

eter, and the finished diameter is "three-

point three" inches, so that nearly a

quarter of an inch

cut of metal has to be

removed from each

side of the bar. This

metal is taken off and
the base of the shell

finish faced as far in

as the tail centre will

allow. The base end

of the shell is then

finish turned for a

short distance, which

distance is sufficiently

far up to meet the

driving band recess.

Forming the radius on
the comer of the base

follows. All of the

foregoing is done
usually on one lathe.

The next operation

is the machining of

the driving band
groove. Sometimes
this operation is ac-

complished on the
same lathe as the

rough-turning, and in

other cases it is ac-

complished on an-

other machine. The
groove is exactly sim-

ilar to that on the

eighteen-p o u n d e r

shrapnel.

If this method of
taking care of the

primary operations has been followed,
tlie next procedure is that of drilling

out the shell interior. Rigid drill presses

are used almost universally in tliis pro-

cess. Sometimes a small drill is used
to take a preliminary cut, but in many
instances the lai;ge roughing drill is put
down iJrSt. ''^'0%

In .some shops drjiling out the body is

the first operation, the rough-turning

being done with the sSiell mounted on an
expjjiding arbor. When this plan is

adopted, another opi^ration is also ac-

complished, i.e., the machining of the

recess in t^e btiSe.- This is possible be-

cause the end of the shell is not carried

on a tail-stock centre.

The reason for machining a recess in

the base is not apparent to the casual

observer, the idea, however, being to

reinforce the base with a forged base

plate. The shell case, it must be re-

membered, is made from bar stock, and
there might be a pipe in the central por-

tion. If this pipe did exist, it might,

upon firing, ignite the high explosive

charge in the shell before it left the

muzzle of the gun, such a result being

naturally very disastrous to not only

the gun, but the gunners. The base plate

is, therefore, a forging, and is screwed
in the base recess very securely.

The next operation is the finish bor-

ing, the shell being bored the required

4 Otiad.cnte'fcbciwidfc acrOMnhSTT

(j.y. HIOH EXPLU.SIVE 4..5 INCH HOWITZEK SHELIL, MARK V/L/, FORMED
I'KOM STEEL BILLET 4.8 IXS. r)L\. BY 9V2 INS. LONO .\XD WEIGHING 4!l LBS.
WEIGHT OF FILLED SHELL .5.5 LBS. PLUS OK MINUS DRS. WEIGHT OF
liUKSTING CHARGE (TROTVL), 4 LBS.

depth and the bottom of the bore

formed. A thread is also cut on the in-

side of the nose for about a distance of

an inch and a half. This thread is cut

from a bore the same size as the straight

bore, therefore a recess has to be form-

ed to relieve the thread cutter. The
specifications call for this, and practice

also demands it. This is a right-hand

thread cut with fourteen threads to the

inch. Taps have not been found to give

equal satisfaction on this operation as

they have done on the inside of the

noses of shrapnel shells. As a conse-

quence, the practice of milling the

threads is receiving considerable atten-

tion at present, and gives promise of

handling the job satisfactorily. Some
firms have built small millers for this

purpose, and a number of Canadian
firms are also putting on the market a
line of machines to accomplish this

milling.

After being bored and the nose
tapped, the shell passes on for the fin-

ishing and tapping of the recess in the

base. The latter is tapped out for about
three threads, and, here again, relief

must be provided for the cutter. This
base recess thread is left-hand, of four-

teen threads to the inch, and is also

l)eing milled out rather than tapped.

.Vs an extra precaution, however, sizing

taps are run down into both the nose

and the base, tiiese

taps being usually

siiecially made. The
shanks are long and
round, and pass
through a guide bear-

ing which is bored

out of the same east-

ing at the same set-

ting as the locating

l)ortion of the chuck
which clamps the
shell solidly for this

particular operation.

Thus the tap can

never get across a

thread or spoil a

shell.

Rough turning and
forming the taper in

nose of the shell,

when the boring and
the tapping of the

nose is accomplished,

are being featured

;

but this is, of course,

determined by the na-

ture of the tooling

placed on the various

machines.

The next operation

is the finish turning

and forming of the

shell nose. This is

accomplished on en-

gine lathes in like

manner to that em-
ployed on similar operations on the

shrapnel shell. A forming cam is

bolted to the back of the lathe

and the cross-feed is disconnected.

The cross slide has a fixture at-

tached to it which registers against the

formed cam, the cross slide being kept

always in register by means of springs

or by weights suspended from an at-

tached wire rope. All adjustments of the

tool are made by means of the compound
rest of the machines.

No heat treatment is necessary with

this shell. To many manufacturers this

will be welcome, as considerable diffi-

culty has been experienced with same in

the production of shrapnel. However,

8ANO
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another operation is substituted which,

to a certain extent, is as great a source

of trouble, as far as the loss of time, at

least, is concerned. This consists of

varnishing the interior bore of the shell

and placing the latter in an oven for a

TKls par+irvside-tote forced t)
<?T\ftN(y jf tte TSjachdiv^) 4d five
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On account of the heavy turning, it is

better to work with the outer end car-

ried in a centre to absorb all spring of

the tool and fixtures. The rough turning-

is accomplished on an engine lathe, and
it does not seem very practical to at-

tempt same on less than a 26-in. heavy-

duty machine. The operations here are

usually to rough turn the body to with-

in a reasonable working limit for the

finish operations. The shell is not al-

wavs turned the whole length, as the

Q. F. HIOH EXI'LOSIVE 4.5 HOWITZER SHELL FORGING.

period of eight hours, during which

period the shell must be kept at an even

temperature of 300 degrees F. Various

types of furnaces are in use, some of

which are electric, others oil, and others

gas, etc. As the heat is not excessive,

no very great difficulties are experienced

in the operation of these furnaces.

The copper driving bands are pressed

on in a manner similar to that prac-

tised in the 18-pounder shrapnel shell,

and the band turning is accomplished

likewise.

4.5-in. Shell Production.

The "four-point-flve" lyddite shell is

received by the shops in the form of a

forging and not as bar stock. The pre-

liminary operations consist of cutting

off the open end of the forging and

rough facing the base end. This forging

is heavier than one would imagine, and
an especially heavy cutting off machine

is required. A heavy lathe fitted with a

special chuck very strongly made gives

about as good service as any.

The facing of the base is done in two

ways. If an expanding arbor be used in

the rough-turning operation it is not

probably necessary to have a centre in

the base end, but, if the rough turning

is done with a self-centering chuck, the

outer end must be carried in a centre of

some description. The outer end is often

carried in a tail-stock centre, even if an

expanding arbor be used to hold the

shell in the case of the rough turning.

The base of the shell must thus be faced

in a lathe if a centre is to be carried.

This operation cannot be performed on
a milling machine or boring mill in a jig.

as has been tiie practice with shrapnel

sliells.

open end may be grasped in a chuck.

The base end is usually finish turned up

to the metal left on the base in which

the centre is carried. This finish opera-

tion is, of course, carried far enough to

be in that portion of the metal which is

later removed when the recess in the

liase is cut out.

(^^
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wished. The tools are carried in a heavy

revolving tool holder.

The shell is next bored, a heavy chuck

being used for this work, placed on, say,

a heavy duty 30-in. lathe. It is not ad-

visable to use a smaller machine. Engine

lathes are by far the best to use, a

heavy turret being mounted on the cross

slide. There should be four bars for

boring. A roughing cutter should be

put in to bore the straight portion of

the bore from the nose inward. It may
liere be noted that 4.5-in. lyddite shells

are bored all the way to the base and

finished all over.

A roughing cutter should next be put

in to form the bottom of the bore, these

being formed cutters with two cutting

edges. It helps to have them gashed

for chip clearance. The finish cutters

should not, of course, have chip clear-

ances provided. The bars should be as

rigid as possible, and it is right here, in

this boring operation, that the greatest

power and rigidity is needed.

After boring, the driving band groove

is cut, the groove being considerably

wider than the "three-point-three"

groove. There are three waved lines in

the bottom of the groove, these being

formed from a three-point face cam on

the face plate of the lathe. Quite as

many devices for maciiining this groove

have been developed and operated as have

been in the ease of the 18-pounder

shrapnel and lyddite shells. All the de-

vices, though, are practically a repro-

duction of the ideas used in the case of

the smaller shell tools.

APIPROXIMATK SIZES OF PUNCH AND DIE FOK 4.5 HOWITZER SHELL FORGINGS.

The shell is finish turned up as far as

the driving band groove, then the radius

of the corner of the base of the shell is

formed. The driving band groove can

be roush turned and formed here if

The next operation is that of nosing

the shell. It has been found that it is

rather expensive to heat the big shell in

a lead pot. There is something in the

neighborhood of three-quarters of an
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inch of metal to heat and a great deal of

lead is lost by oxidation. Oil furnaces

seem to have become popular to accom-
plish this work, several being now on

the market. To nose the shell, various

sizes of presses have been recommended.
It seems that a press of about 100 tons

capacity is necessary, although some,

makers are advocating a press of 150

tons. Bulldozers and steam hammers
have been more or less successfully em-
ployed, but just what type of machine
will be the most popular is hard to sug-

gest at the moment. However, the man
who buys a hydraulic press of 125 tons

capacity will not be left very far behind

in the work, although there are no doubt

many other press specialties that will

give quite as good results. It is not con-

sidered necessary to even semi-anneal

the noses after the bottling-in process,

as the metal is so thick that there is not

much tendency to chill.

The nosing of the shell is immediately
followed by the finish machine opera-

tions on the nose. For a distance of an
inch and one-half back, the nose is bored

straight, then the shell is turned and
formed inside. This has to be performed
with much greater accuracy than the

similar operation on shrapnel shells. The
interior curve has to run into the

straight bore very smoothly, and not the

slightest semblance of a shoulder must
be shown. The interior of the shell is

later varnished and baked. This var-

nish or enamel is to keep the explosive

lyddite from coming in contact with the

steel shell, for when lyddite comes in

contact with the steel a chemical action

ensues, which destroys the explosive pro-

perties of the lyddite. Hence, all shoul-

ders are to be avoided in the inside of
the shell, these having a tendency to

cause the varnish to flake and expose the

steel.

The nose of the shell is finally faced
and the outside of it rough turned and
formed. To accomplish this, the shell is

usually held in a chuck, which grasps it

for nearly its whole length, and holds it

rigidly. These operations are very
similar to those on shrapnel shell. The
straight bore of the shell is, however,
much deeper than in the case of shrap-
nel, and this feature makes it rather
difficult to tap-thread nose with a col-

lapsible tap. As in the case of the re-

cess in the base, the thread miller is here
used to advantage.

In the boring out of the base, the shell

is simply grasped in a long chuck and
held there securely. Various types of
tools are used to accomplish this work,
which amounts to a simple recess about
three-eights of an inch deep . and 3%
inches in diameter. The thread is milled
in the recess after a relieving groove has
been cut.

Next the shell is flnish-tumed, a collet

chuck being generally employed, to grasp

the shell base, and a threaded centre be-

ing screwed into the nose. This centre

is supported by the tail spindle. The
base of the shell has been flnish-tumed,

as may be remembered, as far up as the

driving band recess. A formed cam is

attached to the rear of the lathe, and
the cross slide disconnected. Weights
suspended from wires attached to the

cross slide keep the cross slide, which
carries the tool, in register with the

forming cam, and thus the profile of the

nose is turned.

The copper band is next pressed on in

machines similar to those used for the

smaller lyddite and shrapnel shells.

Then the bands are turned. The shell

is chucked and a roughing copper band
cutter is put into the work. Next a

formed finish tool is used.

CANADIAN SHELL
COMMITTEE.

The personnel of the committee
entrusted with the placing of
orders for shells, etc., and the in-

spection and shipment of same is

representative of both Canadian
military and manufacturing inter-

ests, and is individually as follows

:

David Carnegie, M.I.C.E., Ordn-
ance Advisor.

Col. Alexander Bertram, Chair-
man of Committee.

Brig. Gen. T. Benson, Master
General of Ordnance.

Lieut. Col. Thomas Cantley.
Lieut.-Col. C. G. Harston, Chief

Inspector of Arms and Ammuni-
tion.

George W. Watts.
Lieut.-Col. F. D. Lafferty,

R.C.A., Supt. Dominion Arsenal.
E. Carnegie.

The Shell Committee Head-
quarters is Ottawa.

The base plates are next screwed in

place, but first let us make mention of

the machining of these forgings. The
back of the disc is faced, leaving the

centre about two thousandths higher

than the edge, the latter being turned

straight. Next the edge is threaded.

Machines to accomplish this work at one

setting are being designed. The thread

is being in many cases milled, followed

by sizing dies.

The base plates are screwed home with

huge wrenches working on the square

shank of the forging. Next the base

plate is faced off flush with the base of

the shell and peined. The shell is then

varnished on its interior, and the var-

nish is allowed to bake in an oven for

eight hours at 300 degrees F. The shell

is afterwards removed from the furnace

and the brass socket screwed in, the

later being afterwards turned. The
shell is next chucked and the brass

socket formed to a curve, which is a

continuation of the curve of the steel

nose. When this operation is completed

the shell is ready to be painted, after

which it is ready for shipment.

®
SHELL SUPPLY—A PATRIOTIC

OFFER.
THE Glasgow and West of Scotland

Armaments Committee have received a

most patriotic offer from G. & J. Weir,

Ltd., Cathcart, makers of "Weir"
pumps and other specialties, who have

undertaken to produce an unlimited

quantity of shells at net cost. The offer

was contained in a letter signed by W.
Weir, one of the directors and, in this

it was pointed out that while it was pro-

posed to establish a national shell fac-

tory in Glasgow, his firm had the nuc-

leus organization and the necessary ex-

perience, so that it would be much
simpler to increase their production than

to organize an entirely new producing

unit. The letter also quoted the follow-

ing resolution, which had been unani-

mously adopted by the directors of the

firm:

—

"It is hereby agreed that until the con-

clusion of the war all profits arising from

the manufacture of shells under present

contracts, after deduction of the neces-

sary allowances for establishment

charges and capital expenditure, shall be

handed over to certain of the various or-

ganizations carrying out relief work or

Red Cross work which the war has neces-

sitated, and which are supported by vol-

untary subscription. When the con-

tracts in question are completed, the dif-

ferent shell plants: will be available to

produce shells for the Government at net

cost, and if required all such future pro-

duction shall be carried on in conjunc-

tion with the proposed Glasgow National

Shell Factory."

The firm also offered to extend their

plant and machinery for shell produc-

tion, and on completion of present con-

tracts to devote machinery and labor to

the machining of shells produced by the

proposed Glasgow National Factory, or

generally to work in conjunction with

the same under whatever conditions

might he suitable.

The committee expressed its high ap-

preciation of this spontaneous offer, and

decided to bring it before the notice of

the various interests concerned. Detail-

ed information in r^ard to the proposed

national factory was submitted to the

committee, and the scheme was remitted

to the Shell Sub-Committee for investiga-

tion and report.
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H. E. Shells Displace Special -Purpose Machinery Output
Stfff Article

The plant which forms the subject of this article ivas among the first in Canada to under-

take the production of 18-pdr. lyddite shells. Being accustomed, however, to manufacture

machinery for special duty, little, if any difficulty was experienced in tackling successfully

these war-time commodities. In addition to designing several ingenious fixtures and tools,

a number of special machines have also been built and marketed for the work.

THE principal features with regard

to the physical properties of

high explosive shells having been

dealt with more or less fully in another

article, it is hardly necessary to reiterate

here what has already been said. The

manufacturing methods adopted at dif-

ferent plants vary according to condi-

tions prevailing, and also according to

the ideas of those responsible for the

output administration. High explosive

shell production is yet more or less in

its infancy in Canada, and it, therefore,

remains to be seen to what extent equip-

ment and methods will ultimately be-

come standardized.

As the industry develops, new methods

and machine equipment and tooling will

no doubt be introduced, and it is here

where the chief interest lies, especially

for those contemplating engaging in this

business. The manufacture of high ex-

plosive shells is at present to some ex-

tent in the experimental stage, at least as

regards some operations, although those

concerns at present making this type of

shell are obtaining satisfactory results.

The whole question of makihg high ex-

plosive shells is full of interest and de-

velopments are sure to be followed

closely. The pioneers in this business

have shown considerable courage and

resourcefulness, and are doing much to

help those who for various reasons have

not meantime got started.

Drilling Bar Stock.

In a number of plants the initial op-

eration consists of

cutting the bar stock

to the approximate

length, but in this par-

ticular shop the opera-

tion is omitted at this

stage, the bar being

cut to length later.

The first operation

consists of drilling the

hole in the bars, after-

wards reaming out to

the finished diameter

with the exception of

that part at the nose

which has been thread-

ed. Six high-speed

vertical drilling ma-
chines are installed

for this work, five fur-

nished by Baker Bros.,

Toledo, Ohio, and one

by the Foote, Burt Co., Cleveland,

Ohio. The "Baker" drills are all of the

same type and the Foote-Burt is in

measure very similar. Three of these

DRILLIXG-OUT BAR STOCK.

machines are used for drilling, two for

reaming and one for finishing the bot-

tom of the hole after drilling and pre-

paratory to reaming. The bottom of the

hole after being drilled is, of course, V-
shaped, and has to be machined to re-

move some of the metal so that the

ROUGH TURN BAR, HOUGH TURIN RECESS IN BAiSB, GROOVING,
UNIDEBCUTTING AND WAVING.

reamer can make the finishing cut in the

same operation as the inside of the hole

is finished.

All the drilling machines are equip-

ped with precisely the same type of vise

for holding the bar stock during the

operation. The vise is a box-shaped

casting fastened to the drill table. It

has four jaws, two on each side, which

conform to the shape of the bar. The

jaws are operated by a spindle, with

right-hand threads moving one set of

jaws and left-hand taking care of the

set on the other side. Thus, when the

operator turns the hand wheel on this

spindle, the jaws close in on the bar

stock, which is held vertically. The bars

are 9% in. long by 31/2 in. diameter, the

hole being approximately 1% in. diam-

eter. The bars are first of all drilled,

and, to ensure the drill being central at

the beginning of the cut, a steel guide

collar is placed in the hole in top of the

fixture, the collar being removed after

the drill has made a fair start. After

being drilled, the bar is removed to an-

other drilling machine to have the bot-

tom of the hole roughed out preparatory

to reaming. The bar is now reamed out

on another drilling machine, this con-

stituting the finishing cut for the hole,

with the exception of that part at the

nose which is afterwards threaded. A
long twist drill is used for drilling and

a short reamer with a long shank for

the reaming operations. The bars are

next gauged for cor-

rect depth and diam-

eter of hole, and taken

over to the turret

lathes for the succeed-

ing operation. Twdst

drills and reamers,

supplied by the John
Morrow Screw & Nut

Co. are used exten^

sively at this plant for

this operation.

Rough Turning Bar,

Grooving, Waving,
Dovetailing and Re-

cessing Base.

Considerable p r o-

gress is made in this

operation, which con-

sists of rough turning

the bar, roughing out



CANADIAN MACHINERY Volume XIV.

the recess in the base, grooving, forming

the wave lines, undercutting and facing

up the base. Five turret lathes, furnished

by the Warner & Swasey Co., Cleveland,

Ohio, are installed for the work. Their

tooling was. of course, designed for

the waving tool. The tool holder is

turned round by the operator' as re-

quired. Of these two settings, the first

mentioned is now brought into opera-

tion. The grooving cutter is so made
that while forming the groove, the cor-

ROUGH TUKXINiCJ SHELL XOSK.

handling this type of shell. These lathes

are equipped with universal chucks,

carrying a three-point cam on their face,

and have, in addition, an expanding
mandrel to ensure that the bar is set in

the lathe in alignment with the hole, so

that, after machining, the shell may be

as concentric as possible. At the ex-

treme end of the mandrel is a projec-

tion, behind which is a spring. There
are also three stops near the end of the

mandrel. When setting the bar in the

lathe, it is placed in the chuck over the

mandrel and pushed home by a long bar
stop on one corner of the turret. This

action presses in the projection at end
of mandrel, and at the same time forces

out the three stops against the inside of

the bar, thus setting the bar in align-

ment and in the correct position, and at

the same time helping to hold the bar

rigid while being machined. The chuck
is then tightened up and the turret ad-

vanced towards the work.

The first turret face holds a fixture

with three arms,' two having a roller

each and the third a cutting tool. The
rollers hold the bar steady while a

roughing cut is made along the bar. The
second turret face holds a fixture vvitn

two rollers, similar to No. 1, and has an

end mill in the centre. At the side of

the mill is a small cutter for roughinu'

the base outside. The rollers hold the

bar steady while the end mill roughs out

the recess in base. At the same time,

the small cutter at the side finishes the

base face.

The tool holder on the cross slide,

which is fitted up in a very ingenious

manner, is now brought into action. On
one side of the tool holder is the groov-

ing cutter and a hook-nosed tool for fin-

ishing the base. On the reverse side is

ner of base is rounded off, and at the

same time the tool at the side of cutter

finishes up the end of base. When
grooving, sufficient metal is left to form
the wave lines. The tool holder is now
swung round for the waving operation.

The waving is done by means of a slid-

ing bar in a block held in the tool holder

on the cross slide. At one end of this

bar is a roller which runs up against the

face of the cam fastened to the chuck,

this being made so as to generate the

required form to the wave. The roller

is held up against the face of the cam
by a strong spring inserted in the under

part of sliding bar. A cutter of suitable

shape is held in the sliding bar and is

adjustable. In operation, tlie saddle is

the dovetailing fixture, which is above

the work when in operation. This con-

sists of two small holders working in

diagonal slides, each holding a small

hook-nose cutter. The turret is moved
forward until the cutters are in the de-

sired position over the groove and the

operator feeds the cutter in a downward
direction by means of a hand wheel.

This operation finishes the groove, which

is now ready for the copper driving band

to he pressed on at a later stage. The
feeds for the turret tools are controlled

by feed rods at the front of the lathe

running from the speed box. All stop

motions are controlled from a screw rod

located under tlie turret with a set of

stop dogs, one for each turret operation.

Rough Turning Nose.

Upon completion of the foregoing

operation, the shell nose is rough turned.

The end of the bar at this stage is

square, no machining having yet been

done on it, therefore considerable metal

has to be removed before the nose as-

sumes its final shape. To facilitate the

work then at a later stage, the nose is

now rough-turned or "hogged"—that

is. two heavy cuts are taken off so that

an ordinary roughing cut only is neces-

sary at the next operation, which simpli-

fies the tooling.

This "hogging" is done on a Warner
& Swasey turret lathe, the same type of

machine as is used for the previous

operation, except that a cam attachment

is added and the saddle made to suit.

The turret, however, is not used, the

work beins' done by an ordinary turning

tool located in the too! holder on the

slide rest. In this case, the turret lathe

is equipped with a collet chuck operated

by a draw-back mechanism. To obtain

the iiroiile for the nose, a cam fixture is

i
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The cut is started at the end of nose and

the tool travels inwards, forming the

nose to the required profile. Sufficient

metal is left to allow for a roughing cut

at the next operation. An engine lathe,

supplied by Prentice Bros.. Worcester,

mentioned tools is now moved towards

the work and the bevel on the outside of

nose is formed. A bar stop on lathe

regulates depth of cut. This bevel forms

the outside seat for the fuse pluu'. The

tool holder is next swnn"' round and a

IINI.SII TtHMN(; SHi:i.I, !?IM)V OITSIDK.

Mass., is also used for "hogging" the

nose. In this case the cam is at the

back of the lathe fixed to a bracket at-

tached to the bed. A compound slide

rest has an extension with a roller en-

gaging with the cam. The lathe is

equipped with a standard tool holder

and turning tool. The method of pro-

cedure is the same as stated above, and
the same amount of metal is removed.

Rough Turning Nose, Reaming Nose In-

side, Cutting Fuse Plug Seat and
Recess in Nose.

Up to this point no work has been

done on the inside of the nose since the

hole was drilled at the first operation.

At this stage the bevel or outside part

of fuse plug seat at the nose is formed,

and the nose is rough turned outside

preparatory to the finishing cut at a

later operation. That part of nose

which has to be threaded is reamed out

and the fuse plug taper seat at nose is

formed at the same time. Finally the

recess is cut inside nose about IV2 in-

from the end. This operation is per-

formed on a Warner & Swasey turret

lathe of identically the same type as

used in the two preceding operations.

Tlie lathe is equipped with a collet

chuck operated by a draw-back me-
chanism.

The operator places the shell in the

chuck, the correct location being deter-

mined by a stop on turret face, the tur-

ret being moved up against the shell

when setting. On the slide rest is a tool

holder, one face holding a cutter for

forming the bevel on the outside of the

nose. The reverse face of the tool hold-

er has a tool for rough-turning outside

of the nose. Tlie first of the above-

rougliing cut made on the outside of the

nose. To obtain the correct profile for

this while being turned, the same cam
and saddle arrangement are used as in

the previous operation.

The hole inside the nose is now ream-

ed out by a reamer fixed in the second

turret face. Above the reamer, held in

a fixture, is a tool which finishes the

bevel on nose outside. At the same time,

a small cutter at the side of the reamer

forms the fuse plug taper seat. The
turret is then swung round to the third

position for cutting the recess in nose,

in which the threads finish. The fixture

held in the turret face consists of a ver-

tical slide, on which is a bar with a

the fixture, and the cutter forms the re-

cess, a stop on the fixture regulating the

depth of cut.

Finish Turning Outside Shell.

The next operation consists of finish-

ing the outside of the shell from the

gToove to the bevel at the end of nose.

It will be remembered that the side of

shell between the groove and base has

already been finished. Two engine

lathes," built by F. E. Reed & Co., Wor-
cester, Mass., are installed for this op-

eration. The base of the shell at the

back of groove is held in a chuck with

two jaws, leaving the rest of the shell

clear to be machined. The correct dis-

tance is obtained by means of a stop lo-

cated between the jaws. At the tail-

stock end the shell revolves on an ex-

jianding centre specially designed for

this work. The outside of this centre is

a sliding fit in the nose of shell, and the

inside is tapered to suit the tail-stock

centre. The centre, being of the ex-

panding type, tightens up when pressed

in.

The profile on the nose of shell is ob-

tained by means of a cam fastened to a

bracket at the back of the lathe and at-

tached to the bed. On the saddle is a

specially designed cross slide, the front

part of which extends over the cam, and

has a roller underneath for engaging

with the cam. The tool holder is a spe-

cial device, part of it being solid with

the cross slide. It holds a vertical turn-

ing tool, and has a regulating screw for

making adjustments to the tool. The

cut is started at the base and finished at

the nose, approximately 1/32 in. being

removed. When the cut is completed, a

stop on the feed screw is tripped and

the feed stopped. A feature of this ma-

chine is that the saddle only is moved

to place the tool in position to start the

l-IMSH rrHNl.NG RE'CEKS IN B.VSK.

small cutter at the end, and on the bar

is a collar for giving the correct location

for the recess. The turret is moved for-

ward until the collar is up against the

nose. The cutter being now in position,

the operator turns a hand-wheel above

cut. The cross slide is not moved in and

out, as is usually the case.

Finishing Base.

At the next operation the base is fin-

ished and prepared for threading. Two
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engine lathes are installed for this work,
supplied by the R. K. Le Blond Ma-
chine Tool Co. and by the Fay
& Scott €o. The shell is held

Milling Threads in Nose and Base, Cut-

ting Recess in Base.

These throe operations are distinct,

but are performed on the same type of

MILIAR FOR THREADING BASE RECESS, AND FOR THREADING AND
FORMING RECESS IN NOSE.

in a universal chuck, the jaws grip-

ping inside the nose, while at the base
end is a steady rest. The base counter-

bore is prepared for the threads at the

next operation and the bottom of base is

finished.

PEINING HAMMER FOR BASE PLUG.

machine. The method of procedure is

so very similar in all cases that with few
exceptions one description will cover all

three. The practice followed at this

plant consists of milling the threads, a
method which seems well adapted for

this particular class of work. The ma-
chines installed for this operation were
designed and built by the Holden-Mor-
gan Co., Ltd., Toronto, and specially for

working on high explosive shells. Results
show an accurate and clean thread, with
the elimination of the possibility of

stripping same. The illustration gives

a general idea of the machine and a de-

scription covering the threading of the

hose will serve to explain roughly the

construction and operation of the ma-
chine as well.

The casing on the left contains a

hollow revolving spindle for holding

the shell, while the inside end of
spindle is cone-shaped to take the

nose. The spindle is thus self-

centering. At the end on the left is

a worm wheel for revolving the spindle,

this being operated by a worm shown
below. At the end of the worm, at tlie

back, is a pulley driven from the shaft-

ing above. The outside of the spindle

is threaded at the centre, and the clamp
shown there is closed over the thread

when the spindle is required to travel

horizontally. At the extreme left and
outside of the casting and forming part

of the spindle is a flange for operating
an automatic stop motion. There is also

at the same point a lever for throwing
the stop out by hand, if necessary.

The shell is placed in the spindle from
the left-hand side, nose first, and a lock-

nut with right-hand threads is screwed
in the end of the spindle to hold shell

firm inside. The milling cutter at the
end of the spindle carrying the pulley

is inserted in the nose as far as the re-

ces.s. The pulley bracket is attached to
the cross slide on the saddle, which ia

operated by the hand wheel at the front.

When the cutter is inside the nose, the
operator, by means of the small lever

in front, moves the cross slide up to a
graduated stop at the back and locks

it. This gives the required depth of cut

for the threads. The spindle containing
the shell now begins to revolve slowly

and at the same time travel in a hori-

zontal direction outwards and thus away
from the cutter, which has no lateral

motion. The spindle makes one revolu-

tion, at the end of which the ilange on
the outside throws out the automatic
stop. The threads are now cut and the

shell removed.

When cutting the recess in the base,

which is the next operation, the shell is

put into the hollow spindle, base end
first, and tightened up. As the spindle

in this case must not travel, but only

revolve, the clamp is removed so that the

threads have nothing to work against.

A stop is placed in position to prevent

the spindle making any lateral motion.

Two thin cutters are mounted on the

spindle the required distance apart and
the spindle inserted in the base. The
operation of the slide rest is the same as

described above. The spindle makes one
revolution as before, and both recesses

are cut at one time.

For tlireading the base, the shell is re-

HOLDEN MORGAN SHELL MARKING
MACHINE.

moved to another machine of the same
type, the operation in this case being
practically the same as for threading the
nose. The principal exceptions are the

lock-nut, which has a left-hand thread

and the cutter, which is, of course,

somewhat narrower. The threads in the

base are left-hand, and the machine
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operates in the opposite direction to the

nose-threading machine. This is taken

i'are of bv crossing the belts.

lated by means of the crank, and has a

travel of about IV2 ins., which takes

care of the curvature of the shell. The

(iOLDiE & Mcculloch banding press in oper.\tiox.

Marking.

The markings are put on the shell by

a machine built for this purpose by the

Holden-Morgan Co.. Toronto. As will

be seen from the illustration, the shell

is laid on two rollers horizontally

against a stop. The operator by turning

the hand wheel forces down a round

steel die, on which the markings are em-

bossed, on to the shell. The die is oscil-

rollers on which the shell rests allow it

to oscillate with the die. The machine

is continuous running, and rests on a

bench when in operation. The markings

are the same as for the shrapnel shell,

with the e.xception of mark II. instead

of mark III.

Machining Base Plug.

The base plug is a steel forging and,

of course, has to be machined and

threaded to fit the base. An engine

lathe, furnished by the American Tool

Works Co., Cincinnati, Ohio, is installed

for this purpose. The principal feature

about this machine is the construction

of the saddle and fixtures mounted
thereon. A tool holder with three tools

is mounted on the saddle in front, on

the cross slide. The square end of plug

is held in an expanding chuck tightened

up by means of a draw-back mechanism
in the headstock. The tools mentioned

above rough turn the side of plug, form
the camber on the face, and round off

the corner in the order mentioned. At
the back is a block holding a tool, which
finish turns the side of plug.

For cutting the threads on the plug,

there is fastened to the saddle at the

back a bracket holding a swinging arm.

This arm holds a milling cutter operated

through a chain drive from a belt-

driven pulley on a similar bracket, also

at the back. The arm is brought for-

i;.\ii:uiou VIEW of VAitMsii baking oven.

JENCKES machine CO. band turning
LATHE.

ward and the end clamped to a block on

the front of the saddle. The plug re-

volves slowly, and the cutter, also re-

volving, cuts the threads, which are

left-hand. This firm is developing a

special tool for machining and milling

the base plug at one chucking.

Grub Screw Hole and Inspection.

The hole is now drilled and tapped for

the grub screw in the nose. The grub

screw purpose is to secure the fuse plug.

Three high-speed, single spindle, drill

presses, supplied by the W. F. & John
Barnes Co., Rockford, 111., are installed

for this operation, one drill being equip-

ped with a tapping attachment for

threading the hole.

The shells are at this stage gauged
and examined by a Government inspec-

tor previous to the base plug being

screwed in. Before being examined,

however, they are taken to a power press

to have a series of notches stamped in_
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the wave lines. This is

an extra safeguard

against any possibility of

the copper band moving
round when the shell is

being discharged from

the gun.

Fitting Plug in Base.

The next stage involves

practically four opera-

tions, which may be

classified as follows

:

Screwing in base plug,

cutting square end off

plug. Care has to be ex-

ercised in screwing in the

plug, as it must come uj?

against the inside of base

and be a tight fit. A ver-

tical hydraulic press is

installed, which was
built by Perrin & Co., To-

ronto. The shell is held

in a horizontal direction

in the press by means of

a clamp fixture located

above the ram. In direct

line with the centre of

the clamp is a bracket for

holding a bar, one end of

which has a socket for

holding the end of plug,

while at the outside end
IS fixed a ratchet for

the base. The plug before

being screwed in is cov-

ered with a mixture of

tar, shellac and rubber

cement. The shell is next

"Racine"' power hack saw

finishes that

the shell.

part of

(iAU(;ES, ETC., USED IX II. E. SHELL XI.\NUFACTDKE.
1.—liase Thickness Caliper (British). 2.—Thickness of Wall. ."!.—Thickness

"f Wall at Nose Bevel. 4.—Finished Length Overall. 5.—Base Thickness Calipor
(Holden-Morgan). fl.—Wall. 7.—Profile of Head. 8.—Finish Length Overall.
St.—Base Thickness Caliper (Shell Committee). 10.—Concentricitv and Low-
Diameter (3auge . 11. II. and L. Radius at Bottom Inside. 12.—Female Base
Plug Threads. 1.3.-Male Base Plug Threads. 14.— II. and L. Nose Before
Threading. 15 and 16.—Plug Gauges for Cartridge Case Ends. 17.—H. and L,
Nose Screw Plug Gauge and Angle of Seat. 16.—Cvlinder Gau^ for Outside
Dliimeter and Concentricity of Driving Band. 10.—Diameter of Bodv. 20, 21,
21 and 2.'!.—H. and L. Gauges for Body and Driving Band Groove. 24.—H. and L.
Diameter at Base Gauge for Cartridge Case Seat. 25.—H. and L. Depth of
Recess in Nose. 26.—Recess in Nose. 27.—Form of Driving Band. 2S.—Width
of Driving Band and Distance up from Base. 29.—Distance of Fixing Screw from
End of Nose. .30.—Undercut in Driving Band Groove. 31.—Width of Driving
Band. .32.—Flatness of Depth of Base Plug Recess. 33.—Bevel on Nose of Shell.

moved to a

to have the

sijuare end of plug cut off, after which the

joint between plug and base is hammered.
For this operation a high-speed hammer

is installed, being built by the High-
Speed Hammer Co., Rochester, N.Y.
The illustration shows the principal fea-

tures of this hammer, and method of

operation will be readily understood.

The shell is placed

over a vertical spin-

dle on the table slide,

and is a sliding fit,

the slide having first

been drawn out to

allow for this. This

slide is then pushed
back and locked, the

shell being placed

under the hammer,
which is operated by

a friction pulley and
controlled by the

operator by means of

a foot lever. The
hammer head is cir-

cular and about the

same diameter as the plug. On the face
of the hammer head are two small projec-
tions or lugs which strike on the joint be-

tween the plug and base, thus closing it

up. While in operation, the hammer
spindle is revolved by means of a worm
and wheel device on the head driven by
a pulley from the back shaft, thus dis-

tributing the blows evenly. The blows of
the hammer are of an elastic character,

which is obtained by two rubber bumpers
in the rear of the machine and a bumper
lietween hammer head and helve. The

VARIOUS STAGBIS OF MANIIF.VCTURE FROM
SHELL tUSE.

hickory helve absorbs the shock of the
rebound. The base is now turned
upon an ordinary engine lathe, which

Copper Band Press.

The shells have the

copper band pressed on

next, and for this pur-

pose are taken to a hy-

draulic banding press

which was built by the

Goldie & McCulloch Co.,

Gait, Ont. The press

which is operated by a

hydraulic pump, has six

horizontal rams 8 in.

diameter converging to-

wards the centre and
their dies running in

gui<les. The copper band
is slipped over the end of

the shell into the groove

and secured in place with

the assistance of a hand
hammer. The operator

l)laces the shell base

down on the plate in the

centre and applies the

pressure by means of a

lever. The six jaws con-

x'erging closely press the

copper band, completely

filling the groove and the

undercut. The jaws are

then released and the

shell turned slightly, af-

ter which the pressure is

again applied thus
equalizing same all round

the hand.

Copper Band Turning.

The next operation consists of turning

the copper band. This is performed on

a machine built by the Jenckes Machine
Co., Sherbrooke, Que., and was special-

ly designed for this class of work. On,

the headstock spindle is mounted a

clutch pulley, the clutch being operated

by a lever within reach of the operator.

A universal chuck is

attached to the spin-

dle and a tool-slide

base is clamped to

the lathe bed. The
shell is placed in the

chuck and is located

in the correct posi-

tion by a swinging

finger on the front

tool block before the

chuck is tightened.

The front or

roughing tool is held

in a fixture working

on a cross-slide on

the fixed saddle. The
tool is fed in by a

screw and hand wheel to a dead stop.

The front tool holder is also provided

with a hinged scraper rest for removing

BAR STO(?K TO FINISHED
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the ragged edge at each side of band

after tooling.

The rear or finishing tool is held in a

steel block working in a slide on a fix-

ture on the saddle at the back. The

tool is mounted above the work but can

be adjusted to pass down behind the

shells, and, in passing, shave the band

to size. The feed is by lever and pinion.

Varnishing.

The shells are now washed in a tank

containing hot soda water to remove the

oil, etc, the soda water being heated by,

means of gas burners located under the

tank. The shells dry quickly and are

then taken to the varnishing department.

The "copal" varnish used is a special

preparation for coating the inside of the

shell to prevent the explosive from cor-

roding the metal and so weakening the

walls of the shell. Lyddite has this

peculiar characteristic which of course

has to be guarded against. A hollow

brass plug is first screwed into the nose

to prevent the varnish from touching

the threads. The shell is then filled with

varnish by means of a "Bowser" self

measuring storage tank equipped with

a liand pump. The varnish is after-

wards poured back into the tank and tlie

shells are placed on a draining rack, nose

down, where they remain for an hour or

so. The draining rack consists of a

wooden framework with a number of

sections each large enough for one shell.

The shells rest on strong steel netting,

under which is a tray for catching the

varnish drainings.

Baking.

In order to thoroughly dry the varn-

ish, it is necessary to heat the shells in

an oven for a certain lengtli of time at

a suitable temperature. Tliis process

is known as "bakinir, " and it is done

in a "Crawford" sectional gas heated

oven supplied by the Oven Equipment

& Mfg. Co., New Haven, Conn. The ac-

companying illustration shows the oven

exterior and tracks, but the trucks which

are used in connection with it were un-

aviiidably omitted from the photograph.

The outside of the oven is constructed

"

of salvani/.ed sheets and the inside of

black sheets with insulatinu: material be-

tween them to prevent radiation of heat.

The doors are also insulateil and are a

tight fit when closed.

In the bottom section of the oven is a

steel cylinder with six pipes on each

side, each having a burner at the end,

operating on the "Bunson" principle.

In connection with the gas pipes there is

also an air pipe conveying air to the

burners from the motor driven iblower

on the top of the oven. The pipe out-

side on the left is the air pipe with a

pressure gauge, and in the middle is the

Sias pipe connecting to the cylindei- head

outside of the oven. A thermometer at

the side near the top indicates the tem-

perature inside. The shells are baked

I'or eight hours at a temperature of 300

degrees F.

To facilitate the handling of the shells

from the draining table to the oven, an

overhead runway system is installed. The

shells are placed in boxes, partitioned

off to hold a batch of 120, and these

boxes are slung from the runway, moved

along to the oven and deposited on the

trucks outside on the tracks. When a

sufficient number of boxes have been

l^laced on the trucks they are moved in-

to the oven, the tracks of course extend-

ing inside.

Painting and Inspection.

After the baking process has been

completed, tlie hollow brass plugs are

removed from the nose and a solid brass

plug screwed in. The shells are then

carefully examined, weighed and gauged

all over by a Government inspector, who

selects one from each series of 120 for

the firing test. The rest are sent for-

ward to the painting department for the

final operation. The painting machine

is a portable outfit, and consists of a

table with a cup-shaped revolving holder

driven by a small electric motor. The

shells are placed in the holder and

painted while revolving. The priming

coat is white and the second coat yellow

ochre.

Gauging.

Gauging plays a very important part

in making shells, as the greatest ac-

curacy has to be obtained in order that

the weight of the shell when completed

shall be exact to within very fine limits.

This precision can only be secured by

the exercise of the greatest care at each

operation involving the removal of

metal. High and low limit gauges are

used throughout, and the shells are

gauged after each machining operation.

In addition, the shells are gauged and

examined twice by specially appointed

inspectors, as already stated in this ar-

ticle. The accompanying illustration

shows a number of typical gauges used

ing the work, all being made by the

Holden-Morgan Co. The final weight of

shell casing is just under 15 pounds, and

1 oz. only is allowed for come-and-go.

For handling the shells between the

various operations, "Chapman" trans-

veying and elevating trucks are used.

The shells are stored in wooden racks,

each holding a series of 120, and these

racks are moved around by means of the

truck.

Port Arthur, Ont, — The Board of

Trade is organizing local manufacturers

in an effort to obtain orders for military

equipment.

CAST IRON vs. STEEL SHELLS.

THE fact that fragments of pre-

sumably cast iron shell cases

have recently been picked up on

the battlefields in Flanders has had the

natural result of raising the question as

to why, if the Germans employ this ma-
terial, then shouldn't we? The subject

has been aired in the British House of

Commons, and has formed the theme of

more or less correspondence in the edi-

torial columns of both the lay and tech-

nical press. Our contemporary, "The
Engineer," has very opportunely in-

vestigated the matter, and additional

point is given to its editorial pronounce-

ment from the fact that it had for in-

spection a piece of a German cast iron

projectile, received from a correspon-

dent.

Referring, in the first instance, to the

sample submitted, which was about 2

inches square and %-inch thick, the

opinion is expressed that it belonged to

a 6-inch diameter shell, that the internal

surface had been cast on a chill, and
that while the outside surface had been
turned, the inside had not been so treat-

ed. The observations made and deduc-

tions drawn, which follow, will be found
highly interesting and instructive as

well.

Objections.

"There are several objections to such

shells. In the first place, where shrapnel

is concerned, the number of bullets is re-

duced because the walls of the projectile

must be made much thicker. In the ease

of high-explosive shell, this does not ap-

ply in so great a degree, because the

walls of the steel shell are then made
thicker than is necessary for strength,

but there is such danger of a cast iron

shell developing cracks during manufac-
ture that high explosives cannot safely

he used in them. It must be remember-

ed that no risk of a shell bursting in a

gun must be run, and no one will doubt

that there is more risk in cast iron than

there is in forged steel.

"Another point against cast iron is

connected with accuracy of fire. To en-

sure this, the projectile must be perfect-

ly in balance. The walls must not only

be of exactly the same thickness all

round, but they must be homogeneous.

At the very high speed of revolution set

up by the rifling, a small difference of

weight to one side of the centre line

would be quite sufficient to cause irregu-

lar shooting. With forged steel there is

little or no difficulty in securing this

balance; with cast iron there is always

some danger of local porosity, which, be-

sides being a source of weakness, would

destroy accuracy.

"Moreover, if the projectile were cast

on a chill core and was not machined in-

ternally a risk of the core not being ab-

so'.utelv concentric would always have to
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be faced. Accurate fire would then be

impossible. To remove a chill core, even

if it were collapsible, it would be neces-

sary to have a large hole in the base of a

high explosive shell, of which the point

is always solid, which subsequently

would have to be plugged. If a sand core

were used it might be removed through

a smaller hole, but the machining of the

interior would be difficult owing to the

shape of the ogival head and the small-

ness of the hole through which the tool

must be entered. In the case of shrap-

nel the boring would be much easier, be-

cause a large opening is left for filling

purposes, but, owing to the small num-

ber of bullets that could be carried, east

iron shrapnel cannot be considered.

"All these facts have militated against

cast iron shell, and although, of course,

cast iron and cast steel were used at one

time they have entirely given place to

forged steel. Furthermore the methods

of manufacture of steel shell have been

so developed that such shell can actually

be turned out more quickly than those of

cast iron of equal reliability and ac-

curacy. An 18-pounder shell for ex-

ample, can be completely machined from

the bar in about forty minutes. The case

for the forged steel shell is, then, com-

plete, and there is no case at all for the

cast iron shell.

A Case of Necessity.

"The answer is fairly obvious, as to

why Germans are using cast iron shells.

In spite of the greatness of the supplies

of their modern guns and projectiles, the

Germans are beginning to find them not

inexhaustible under the tremendous drain

that is being put upon them. Hence,

guns and projectiles have been drawn

from stores many years' old to fill up the

deficit in modern supplies. The guns use

a lower powder pressure, which the cast

iron is able to stand, and the shells are

probably filled with black powder, so

that less danger is to be feared from an

accidental burst. We believe this to be

the real reason for the fragment of a

cast iron shell being found on the battle-

field.

"Whether the Allies also are using

old guns and shell we cannot say, but it

is not inherently improbable. Every na-

tion concerned has been surprised by the

part artillery has been called upon to

play, and it is not unlikely that all of

them have drawn upon resources of every

kind that can be turned to account. If

the Germans are indeed using cast iron,

it is a favorable sign, for it shows that

even they, T7ith all their preparation,

were unable to collect enough material

of a modern kind to meet the require-

ments of the war.

There are, of course, not wanting

those who, while agreeing that for ac-

curate fire or penetration the cast iron

shell is non-serviceable, still believe that

for scattering earthworks and breaking

down wire entanglements, chunks of

cast iron are just as effective as chunks
of steel, and, of course, cost much less.

A RESULT OF SHELL-MAKING IN
CANADA.

APART from the immediate benefits ac-

cruing, the growth of the shell business

is regarded by many business men as

one of the most important developments

of its kind that has yet taken place in

industrial Canada. Their view is this

—

that it has shaken a big industry, steel

and its allied branches, out of a rut;

stimulated inventive qualities in the

GIVINa EXPRESSION TO OUR
POTENTIALITY.

The present era in Canada will

loom large in the annals of his-

tory, not alone because of the

part we are taking in fighting for

the Empire, but also for the in-

dustrial manhood that has been
awakened within us. This does

not necessarily mean that we are

accomplishing great things from
a manufacturing viewpoint, but it

does mean that day by day we are

fast learning, and not without a

certain national sense of pride,

that we possess a resourcefulness

that we knew not of, also adaptive

faculties that have been lying

dormant and which needed but
the inspiration such as present

conditions have given us, to

awaken our industrial faculties

to the point of hitherto non-exist-

ent proportions.

mills and compelled the development of

adaptability to changing conditions.

When the shell business ceases with

the end of the war, it is argued that

manufacturers will be less ready to

throw up their hands, because business

along the old lines had ceased, as they

did in many cases last summer, and will

be alert for new opportunities. The
high praise that has been bestowed on
the Canadian shell makers by the Im-
perial Government is proof that adapta-

bility and efficiency of a high order ex-

isted, but that initiative was to some ex-

tent lacking.

pany was planning to establish a new in-

dustry at that place. The details are to

the effect that the project has just been
organized in New York, and that letters

patent have been granted at Ottawa.
This is just another instance of the

widespread effect of the shell-making in-

dustry in Canada, and there would ap-
pear to be every reason to expect that it

would be good business for the Aetna Co.,

after getting an order amounting to $6,-

000,000, to establish a plant at a point
where the business could be expeditious-

ly handled. If Canadian Car & Foundry
Co. is going to load shells at Sydney, it

would certainly be reasonable that the

explosives be made close at hand.

AETNA EXPLOSIVES.
ALMOST coincident with the New York
report that the Canadian Car & Foundry
Co. had placed an order with the Aetna
Explosives Co. amounting to about -ffi.-

000.000, comes the announcement from
Sydney, CB., that the explosives com-

HABIT.
SOURCE of about three-quarters of all

human actions, time saver and thought
saver, best of slaves and worst of mast-
ers—that is Habit. The strength of it is

beyond the realization of the people who
are the most dependent upon it, and its

danger is as great as its value, according
to the character of the habits them-
selves.

A reflective friend of ours has occasion

to pass through a certain street every

evening at seven o'clock. He says that

every night he meets the same people,

four or five of them, doing the regular

things, so that he looks forward to see-

ing them, and he is never disappointed.

There is a man who always runs for

the seven o'clock ear, when he might as

easily catch it if he changed his habit

of leaving at the last minute to one of

leaving the moment before. Then there

is the man who drops in regularly at

the corner saloon, not because he par-

ticularly needs a drink, but because he

has done it regularly for some time,

and it's easier to do it than stop it.

Again, there is a family at dinner he

sees as he passes, and the boss is always

in his shirt-sleeves, although it is no

longer hot weather. You see. he is

simply dining with his wife, and he has

the habit of doing it this way, and she

never gets used to it. She knows better,

however, than to try to change his lord-
' ship.

Those are some of the habits our re-

flective friend runs into as he walks

through the street nightly. It leads him

to make up his mind that if habits are

so infernally powerful, how much easier

life is to a man who forms them along

the risht lines. "For," says our friend,

"you might as well get the habit of do-

ing it riffht as of doing it wrong—it's

exactly as easy once you get it going. It

pays—it's good business, and the habits

of punctuality, neatness, courtesy, pa-

tience, and a hundred or so more, are

so important to life that men call them

virtues. However, they are habits, just

the same."—Drill Chips.
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From Hoisting Engine Manufacture to Lyddite Shells
By F. S. Keith, B.A.. Sc.

To take an engineering establishment making a specialty of hoisting engines and con-

vert it into a shell-producing plant in a few weeks with little extra equipment may not war-
rant a distinguished s-ervice medal. It does show, however, that resourcefulness and inventive

faculties are being displayed and exercised at this tim,e in a manner which is full of promise
for our still greater industrial progress and ac hievement in the m,echanical arts and crafts.

TYPICAL of our machine shops

tliat have changed over to the

production of lyddite shells

from that of a regular line, is the hoist-

ing engine manufacturing plant here de-

scribed, and, needless to say, consider-

able mechanical ingenuity and inventive-

ness has been displayed in adapting the

available machine tool equipment to its

new purpose.

Lyddite Shells Less Difficult.

Since the work involved in turning

out a lyddite shell involves fewer opera-

tions and requires less extra apparatus

and detail than is necessary in making
shrapnel shells, it seems reasonable to

expect that the production of these in

Canada should obtain large proportions.

In fact, the Shell Committee 's specifica-

tions for turning out lyddite shells from

shops not now engaged along that line.

Coincident with a description of the

various operations necessary to turning

out an 18-pdr. lyddite shell, the article

will describe the methods adopted in

this particular shop to make the great-

est possible use of the tools on hand.

Process of Manufacture.

To commence with, the billets in-

tended for lyddite shells are solid steel

cylinders, 9% inches long by 3V2 inches

in diameter and weighing 27 pounds
each.

The first operation consists in boring

ou the billets. This is done on two ordi-

nary drill presses, Fig. 1, Plate I. In

the first press, after locating the billet

in a jig on the platform, a cap-jig is

placed over the top and a small hole

drilled about three-quarters of its

necessary to cut three extra slots in tke

rack to give the proper amount of clear-

ance. The cap-jig used on the first drill

was made by Marsh & Henthom, Belle-

ville, Ont.
•

Out of the Scrap Heap.

The second operation in the produc-

tion of the shell consists in nosing and
rough-shaping the outside. Ordinarily

this is done in a lathe, but by exercising

his inventive faculties the superinten-

dent requisitioned an old drill that had
long been out of use and converted it

into a miller. By this means the work
is done much more rapidly than is pos-

sible on a lathe, and by using a special

tool, which was also manufactured by
Marsh & Henthorn, an inexperienced

apprentice can operate this machine
quickly and effectively. The milling

PLATE I.—(D—BUK:: ., it BILLETS ON DRILL PRESSES. (2)—PEINING PLUG IN BASE OF SHELL WITH PNEUMATIC
HA.M.VIER. (3)—FINISHING SHELL BOPY OUtlSIDE AND ROUGHING OUT BAND GROOVE

(4)—GOVERNMENT INSPECTION DTJPARlTMENT.

a solid steel billet is a straight machine
shop proposition, except the interior

varnishing, baking same and painting,

and opens up a wide field for machine

length. The billet is then placed in the

larger drill and a 1%-in. hole drilled to

the same depth as the other. To make
this possible on the larger drill, it was

head for this is shown in the illustration

on next page. The cutter is arranged
so as to take care of the curvature and
shape desired. Through the centre of
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this cutting head is a spindle which fits

the already bored hole in the billet, so

that any eccentricity occasioned by the

drilling is eliminated.

This method was adopted owing to the

SL'arcity of lathes, and it has proven

most efficient. When the shell leaves

this machine it has been nosed and is

faced to the right length.

The next operation is that of center-

ing the base, which is done on a special

apparatus fitted up on the bed of a near-

by engine lathe. This would ordinarily

be done on a drill, but by adopting this

method it saves keeping a small drill

employed for the purpose.

From the centering machine the shell

blank is taken to a standard lathe, where

it is rough-turned, a forming bar at-

HEAVY DRILT. WITH MILLING ATTACH-
MENT FOR FORMING SHELL NOSE.

tachment at tlie back giving the blank

the nose shape required. The shell is

held at the face plate end in a special

three-jaw expanding chuck, and at the

other end by the centre on the tail-

stock.

The next move in the process of turn-

ing out the completed shell is through a

Jones & Lamson lathe fitted with a six-

tool turret, as shown in the diagram,

above. Here the shell is placed in a

special chuek. The first tool is run

down, leaving 1/32 of an inch for the

finishing reamer number two. Number
three tool counterbores the end for the

tap and also countersinks the end, while

by means of the sliding head- on the

lathe, number four tool forms the recess

at the bottom of the hole for the thread,

and number five tool forms the bevel at

the outside of the end of the nose. Tool

number six taps the thread with a col-

lapsible tap. These six operations abso-

lutely finish the inside machining of the

shell. This lathe was the only one not

installed in the plant when it .^

was decided to undertake the (^^\
manufacture of shells, and con- \\W
stitutes the only purchase made
in the line of machinery.

Base Reinforcement.

The base of the shell is rein-

forced by a steel forging, which
is screwed into it and riveted in

and the fact that a thread had to be
made which was to have a clearance at

the bottom, it was necessary to recess

the base of this hole. Ordinarily this

might have been accomplished by means
of a sliding head on the turret, but not
having such available, the superintendent
invented a special tool which does the

work admirably. It is shown by diagram

^
place previous to its tail being

laced off. Before this is under-

taken, however, the finishing

touch is done on a standard

lathe having a special bar at-

tachment at the back conform-

ing to the nose shape required,

and constituting a taper-turning

attachment. One of the illus-

trations show this lathe in oper-

ation. The wave groove is also made at

this time.

To accomplish the reinforcing of the

base, a few problems were met with,

owing to the lack of another turret

lathe, but most of them were overcome

in a simple manner. A turret attach-

TOOiLING, JONES & LAMBON TURRET LATHE.

and also in Fig. 3, Plate II., the operator
being about to bring the recessing tool in-

ti) action. This tool is so designed that

wlien set by the operator against an ad-

.justable stop, the correct depth and
width of undercut are automatically

obtained.

G-rinder Converted to Milling Machine.

The next operation presented another

difficulty. Owing to the short depth,

and there being only three threads, it

was essential that a verv sudden start

THREAD MILLING ATTACHMENT FOR SHELL BASE.

ment was secured and incorporated on a

London Machine Tool Co. lathe. This

turret has one tool for boring the recess

in the base of the shell, and another for

reaming it to size before threading.

Owing to the shallow depth of this hole,

be made with the thread. This is some-

what difficult to do with a tap; a milling

arrangement was, therefore, designed

to take care of the threading. Fig. 1,

Plate II., indicates just how this was ac-

complished. As it shows, a universal
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iirinder not in use on shell work was
converted into a thread-milling device.

Same is of particular interest, as it

demonstrates what may be done by using

a standard machine for special work
when ingenuity and resourcefulness are

brought into play. It was only neces-

sary to attach a special head, as shown

in line cut, this head embodying a large

bearing which re-

ceives the shell. The

bearing being bored

and split makes a

combination chuck
and bearing. On the

back end is a master

thread of fourteen

threads pitch, which

works into a nut of

the same pitch, so that

when the bearing re-

volves this gives the

necessary traverse, as

in the case of the lead screw on a lathe.

Nearly all parts of this machine were

picked up around the shop. For instance,

the worm wheel is simply one of the

change wheels from a disused standard

lathe, while the worm-driving apparatus

consists of the driving mechanism which

formerly operated the table on the

grinder.

After threading, the shell is passed on

to a lathe, where the copper band recess

waving is done, this being accomplished

by means of a cam arrangement on the

face plate and already described in con-

nection with the manufacture of shrap-

nel shells. The last operation before

the preliminary test takes place is done

on a bench where the shell is secured in

fi-mCeii. Spuma
fPOVSJIM Kt

S. TOOL BQUIPME.NT FOK RBCE'SSING SHELL BASE.

a special jug. Here both tlie top and
base threads are cleared of burrs by
means of a hand-sizing tap.

Preliminary Test.

The shell is now ready for the pre-

liminary examination, which is practic-

ally the same as that for shrapnel shells,

consisting of examination for freedom

from cracks, flaws, blow-holes, rust and
other natural defects, as well as for

smoothness of surface. The recess in

the base is closely examined also for

flaws and gauged for depth and flatness.

Notice is also taken that the front

thread is cut away to allow extra space

for riveting-in the base plate. Every
size and measurement is also gauged.

Riveting Base Plate.

After passing the

preliminary examina-

tion, an important op-

eration is performed.

This consists in screw-

ing the base plate into

place and riveting it.

The base plate con-

sists of a circular disc

steel forging with a

square head on top.

It is first shaped and
then threaded with

a left-hand thread to conform with the

thread in the recess of the base of the

shell. After the plate is screwed in

place, the shell is mounted on a special

jig and by means of a pneumatic hammer,
Fig. 2, Plate T.. to which a riveting tool is

attached, the base plate is riveted se-

curely in place. These base plates have,

a similar inspection at the same time as

PLATE n.—(l)UNIVERSAL GRINDER CONVERTED INTO THREAD MILLING MACHINE. (2)—GENERAL VIEW OF MACHINE
SHOI- ISIIOWIING SHELL LATHES, (3)—LONDON MACHINE TOOII.. CO. LATHE RECESSING SHELL BASE.

(4)—JONES A: LAMSON TURRET LATHE FINISHING INSIDE OK SHELL.
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the shell to _2:uard against physical de-

fects and ensure proper threading and
flatness. The head on the base plate is

then sawed off, and a hammer test made

brought into requisition. This is shown
in Fig. 2, Plate III. It is of the usual six-

cylinder type, having 9-inch rams, and
giving 750 pounds pressure. The opera-

the same chuck and lathe the finishing

face on the end of the shell is accom-
.plished.

Near the top of the nose of the shell

PLi.\TE III.—(1)—BLBCTRIC OVEN SHOWING SHEIyLS IN PROrESS OF B.AKING. (2)—.MARSH & 'HBNTHORN HYDRAULIC
fiAXDI.XO FREWS. (3)—IA)T!S O'K SHMLLS KEAUY I'X)R TESTING. (4)—rNIVERS.\L GRINDER CONVERTED INTO

THREAD MITjLER. (5)—SPECIAL JIG WITH SHELL IN PL.\CE FOR DRILLING GRUB SCREW HOLE.
(U)—(JOVERNMFiNT INSPECTION DEPARTMENT.

to ensure the tightness of the plug. A
sound test determines whether the plug

is loose or not.

Banding.

An hydraulic banding press, manufac-
tured by Marsh & Henthorn, is next

tion of pressing on the copper band is

similar to that for shrapnel shells. When
this has been done, the. final machining

operation is effected. This consists in

turning the copper band to size and
shape by means of a special tool, and in

a hole is drilled and tapped to hold a

small grub screw, which secures the fuse

cap in i)lafte. Tliis hole is drilled by means

of a special jig. Fig. 5, Plate III., plac«d

on the platform of a small drill. The hole

is % of an inch from the top of the
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shell, and carries a 13/64 diameter

thread. This completes all the mechani-

cal operations necessary.

Final Inspection.

In the final examination, the Govern-

ment inspector examines and measures

with a set of official gauges every part

of the shell, and, when found correct,

places his initial on it. If found in any-

wise incorrect and the defect be repar-

able, the shells are returned to the ma-

chine shop, and, following adjustment,

are again inspected.

Besides correctness of size, the thread

in the top for the fuse must conform

with the Government standard. The

body gauging is also repeated in the

final examination. The copper driving

band is examined and tested, gauged for

diameter, rib and for seating of cart-

ridge case. A hammer test is given to

the driving band, it being tapped with

a small hammer to see that there is no

looseness.

The length of the shell over all must

lie between 9.39 and 9.55 inches, giving

a leeway of 16/100 between the longest

and shortest lengths allowed. There are

36 separate tests made by the Govern-

ment inspector on each shell.

Varnishing and Baking.

The varnishing outfit, which was con-

structed on the premises, consists of a

cylinder or container, into which the

varnish is poured. The outlet pipe is

fitted so as to approach near the bottom

of the tank. A small pipe leads from

the top of the tank to the compressed

air main. The shell is placed over the

small outlet pipe and by opening the

valve on the air pipe the varnish is

caused to flow out at the top of the pipe

in the form of a spray, the operation be-

ing done instantaneously. The shells

when varnished are placed in special

shaped eastings on the top of a trough,

into which the surplus varnish drains,

being later returned to the varnish re-

servoir.

A special electric oven was designed

by the plant superintendent and built to

accommodate 150 shells in three rows of

50 each. It is arranged for three heats,

high, medium and low. The oven op-

aerates on a 250-volt, three-phase circuit,

and consumes 8 kilowatts per hour. It

has the special advantage that one may
reach into it and place the shells in their

respective places. Eight hours is the

baking time allowed for the shells in the

oven at a temperature of 300 degrees F.

The oven is equipped with a recording

thermometer. . After varnishing, the

shells are painted two coats of yellow

ochre, and on leaving the works they

must show all inspection marks, physi-

cal properties and the series mark, code

and heat numbers.

The weight of each shell unpainted is

14 pounds 121/k ounces, minus or plus 1

ounce, and the painted shell 14 pounds

121/2 ounces, minus or plus 1 ounce,

which is eight times the leeway allowed

.')7 ins. long. A 1^4 ins. diehead must
screw 1% ins. A machine swinging 18

ins. will be purchased if it will take an

I8V2 ins. job and so on.

BDBCTRIC OVEN READY TO EBJCEIVE SHELLS FOR VARNISH BAKING.

in the making of a shrapnel shell. When
packed in boxes provided by the Govern-
ment—six in a box—the shells are ready
for shipment.

®
SHELL SHIPMENTS.

INSTRUCTIONS, we understand, have
been received by the various shell manu-
facturers in Toronto to hold up their ship-

ments until further notice. The reason is

not believed to be due to any notice re-

ceived from the British War Office, but to

the fact that the unfinished shells, which
are being manufactured by the various

firm.'? throughout the Dominion, are arriv-

ing at the explosive factory, where they

are being completed, faster than they can
be turned into fixed ammunition, ready

for shipment to the Old Country.

It is generally believed when Mr.

Thomas, representative for Lloyd George,

British Minister of Munitions, arrives to

make enquiries into the output from this

country, that some action may be taken

or some suggestion adopted whereby the

fixed ammunition problem will be solved

and that arrangements will be made
whereby Canada will have the facilities

for turning out the finished product as

quickly as the various manufacturers can

turn out the unfinished shell.

THE LONG PULL.

WHY is it that so many customers or

potential customers make a practice of

demanding a little more capacity than

t!ic standard machine provides? For in-

stance, a 214 ins. X 36 ins. bar lathe must

admit 2% ins. in diameter, or must turn

It does not seem to matter very much
what size of machine is in question.

Whatever it is it ought to be a little bit

more, and the result is that pressure is

constantly being put upon designers to

make tlieir spindle holes larger, and,

tlierefore, the spindle walls thinner, tlieir

centres higher, their beds longer, and
so on. It is useless to make the spindle

stronger when the hole is increased, as

the increased strength immediately
prompts a demand for a larger hole still.

If the maker holds his ground and
states that his machines will not stand

stretching in capacity he is looked upon
as obstinate, or as designing too near.

the limit, or of being ignorant of the

strength of his own machines; on the

other hand, if he agrees to the stretch-

ing process he runs risk of trouble and
often renders his machine disproportion-

ate, and, therefore, unsatisfactory in

some details. If he permanently alters

the design of the machine to make every-

thing right it becomes a larger size than

he started with, and so the process goes

on, small machines growing into larger

ones by passing through a series of

periods during which they overgrow their

strength.

Every maker of every kind of machine
must be familiar with this tendency, but

the wise ones are those who decline to

play with their factor of safety in the

manner indicated by refusing to gratify

an unwholesome desire for the "long
pull."^—Herbert's Monthly Review.

A modern torpedo costs something

over $2,000.
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Lyddite Shell Production in a Specially Equipped Plant
Staff Article

An installation such as is here described puts the onus of successful production for the
most part on the machine tool builder, and, as to how the latter has met the requirement as far
as 3.3 high explosive shells are concerned, a careful study of the operation illustrations and
text data will make the position clear. It will also evidence the ingenuity of the management.

THE manufacture of high explosive

shells will possibly arouse more
interest in Canadian engrineering

circles than shrapnel has done. For one

reason, the demand promises to be

greater. The fact also that thej- are

made for guns of larger calibre as well

as for the 18-pdr. weapon lends addi-

tional interest. At the present time

only 18-pdr. high explosive shells are

being made, but 4.5 and 60-pdr. shells

are on the tapis for the near future; in

fact, preparations are already under

way to handle the 4.5 shell.

The explosive used in these shells is

lyddite, which corresponds to the

French melinite and takes its name
from Lydd, in Kent, England, where the

British Government first undertook its

manufacture. Picric acid is the prin-

cipal base constituent, and it is one of

the most powerful explosives known.

Shrapnel and Lyddite Comparison.

The 18-pdr. lyddite and shrapnel shell

vary in many ways, the only feature

common to both being the copper-driv-

ing band ; of course, the outside diam-

eter is the same for both types. From
a glance at the line cut on page 1,

it will be observed that the shell is

parallel and the walls of equal thick-

ness. The closing-in of the nose is dis-

pensed with, the outside of the nose be-

ing turned down to the necessary shape.

Generally speaking, the manufacture of

these shells presents fewer difficulties

than shrapnel. No heat treatment is

necessary, and, as a consequence, con-

siderable anxiety and trouble is elim-

inated. Another
feature of note is

that no forging is

necessary, the 18-

pdr. high explosive

shell being made
from a round steel

bar 31/2 in. diam-

eter, cut approxi-

mately to the fin-

ished length at the

mill.

The machining

operations begin at

the round steel bar,

and are briefly as

follows:—Cutting to

length on a boring

mill to facilitate the

work on the auto-

matic machines. The outside of the bar

is then rough turned, which includes

rough turning the base and counter-bor-

ing or recessing the base. The copper band
groove is cut and dovetailed, and the

wave form'ed. At the next operation.

I */ I 1
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gear drive, thus eliiuinatiiig the usual

belting and counter-shafting and
making a very compact out-

fit. The feed and stops

are controlled from drums lo-

travel, the spot drill roughs

out the recess and then the

cutter at the side faces uji

the base. The second turret

face has a similar fixture as

the first, with an end mill in

the centre and a cutter at

the side for rounding off the

TOOLING DI.\(;i!.\.M. FIRST
SERIES OF OPER.\TIONS.

1st—Turret face—rough turn,

spot drill and rough face.

iud—^Turret face—finish turn,
round end, finish counterboro.

cated inside the base of macliine. Cut-

ting compound supplied by the Cataract

Refining Co., Buffalo, N.Y., is used, and

is forced through holes in the drills as

well as over the work. Each machine

is equipped with a universal chuck on

the face of wliich is attached a three

point cam for use in the waving process.

The sequence of operations on these

machines is as follows:— Rough-turning

outside of bar stock about half its length,

machining recess in base, facing-up base

and corner, grooving, dovetailing and

forming the wave for the copper band.

On the first turret face is a bracket fix-

ture, the top part of which overhangs

and holds a vertical tool. In the centre

is a spot drill and at tiie side of the

drill is a cutter for facina: up the base.

The turret advances and the vertical

tool takes the first roughing cut off the

l)ar. When nearly at the end of the

and finish face. 3rd—Turret
face—Undercut
and dovetail for band groove.

4th—Turret face—Wave l)and

groove.

corner of the base. The procedure is

the same as in the first case. The verti-

cal tool takes the second cut to within

1/32 of the finished size, while the end
mill roughs out the recess in base ready
for threading, etc., at a future operation.

The turret now swings round again

and presents the third face which has a

bal|l bearing cup centre to hold bar

steady, and, at the side, a fi.xture hold-

ing the dovetailing tools. The undercut-

ting tool is held on the rear cross slide

block, the tool being under the work.

The cross slide is operated by means of

a separate cam and drum. The under-

cutting is done at the same setting as

the dovetailing which now follows. The
dovetailing' fixture, when in operation, is

at the far side of the work from the

operator. It consists of two small hold-

ers each holding a hook nose type of cut-

ter and working in diagonal slides. The
cutters are forced in by a push block

fastened to top of the cross slide block

referred to above. To get the required

depth of dovetail, adjusting screws are

fitted. Great care must be exercised in

setting these tools as the slightest mal-

adjustment may cause the rejection of

the sliell if the slot is too wide. Suf-

ficient metal is left after undercutting

FINISH IJUKIN'i;. TllI!K.\UlN(i NOSE. FOU.MING FUSE l'I,l'(; SE.VT .VND ItECE.SS.

1
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vees. It is adjustable and set at any a vertical tool very similar to -the one

angle, and can be taken out, ground and used in the previous operation. At the

back without much trouble. side of the drill is a holder containing a

CHUCK J Ml*

put

W^y

V/////////A

CUTTtK

TOOLING DIAGRAM, SECOND SERIES OF
OPERATIONS.

1st turret face—^Spot drill, rough form p.irt of
nose and rough chamfer at beginning of

thread. 2nd turret face—Rough turn
straight portion, drill full length
and rough form part of nose.
3rd and 4th turret faces-

Blank.

Rough-Turning Nose and Body and Bor-

ing Hole.

The next operation is performed on

a Potter & Johnston motor driven auto-

matic. There are nine of these mach-

ines of identically the same type as used

for the previous operation except for

the tooling. This operation consists of

rough-turning the outside of bar—the

part not machined at the previous opera-

tion, rough-turning or forming the nose,

rough-boring the hole and facing up the

nose end. The bar is of course solid and

square at the end and considerable metal

has to be removed at this time.

The first turret face holds a fixture

with a spot drill in the centre and a

forming cutter in the holder above. This

drill enters a short way into the bar pre-

paring the way for the second drill. The
cutter at the top forms the front half

of the nose curve. The second turret

face holds a long cutter in the centre and

a fixture with overhanging bracket holds

TURnitS BIADC y.
"

4^riAT 6UDC ^
Ẑm^

cutter for forming the second or back
half of the nose. While the hole is be-

ing bored out, the vertical tool on the

fixture is completing the rough turning

of the outside of bar. At the base of the

boring bar is a small cutter for forming
the taper fuse plug seat inside the nose
which is done while the drill is finishing

the cut.

Cutting Recess and Threading Nose.

The next operation consists of finish-

ing the inside of shell, cutting recess in

nose, threading same, and cutting should-

er outside at the end of the nose. A bat-

tery of six Potter & Johnston automatic
machines are employed for this opera-

tion. They are the same type as used

in the two previous operations except of

course for the tooling and also a collet

chuck, the latter being operated by a

drawback mechanism. The first turret

face holds a boring bar which makes the

finishing cut inside the shell including

the base formation. A single point tool

located at the desired position on this

boring bar bores the exact diameter for

nose threading. At the next setting a

tool with two cutters is employed, one

of which is for forming the shoulder on

the outside of nose and the other for

facing up the fuse plug seat. A bar

stop on the turret controls the depth of

cut.

The third turret face holds a fixture

for forming the recess inside the nose

FINISH TURNING SHELL BODY ON ENGINE LATHE.

FINISHING AND THREADING RECESS IN SHELL BASE.

at the end of the threaded section about
iy2 in. down from the end of nose. This

recess is for a clearance space when
threading the nose. The fixture consists

of a vertical slide which operates a tool

holder mounted on the turret face. A
suitably shaped cutter is held in a bar

in the holder. The turret advances and

at a given point the bevelled stop on tool

holder engages with a similar shaped

stop fixed on the cross glide. This forces

the tool up, thereby cutting the recess.

At the fourth setting, the nose is thread-

ed by a "Murchey" collapsible die. This

operation finishes the inside of the shell.

Finishing Outside of Shell.

After leaving the automatic machines

the shells are taken to a bench and

gauged all over. They are then moved to
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a lathe for the outside to be finished.

An ordinary engine lathe is used for this

operation, the lathe being equipped with

a face plate having a special driving at-

tachment Avhich engages with the square

end of a threaded centre plug screwed

into the shell. To insert this centre plug

at the nose end, the shell is held in a

special bench chuck. For the tailstock

end, a centre is used with a taper end

for fitting into the recess in base of shell.

FORGED STEEL BASE PLUG.

An ordinary turning tool is used and one

cut is taken off the full length of the

shell including nose. The cut is about

l/32nd deep and finishes the outside of

shell body. To obtain the correct profile

for the tool to follow, a special Cam at-

tachment is used. The cam is fastened

to a bracket attached to the lathe bed

at the back, while a fixture attached to

the cross slide extends over the cam and

has a roller fastened to it which engages

with the cam. A weight is attached to

the cross slide extension for holding the

tool up to the work. Four lathes are so

equipped for this operation, being re-

spectively of "Barnes," "Cisco," and
"McGregor, Gourlay" makes.

special vise which has an attachment in

the form of a jig to ensure that the hole

is in the correct position. Alongside the

drill is an automatic tapping machine for

tapping the grub screw hole. In this

case, the shell is also held in a vise with

a quick tightening wedge attachment.

The shell is now ready for the recess

to be finished. A Warner & Swasey tur-

ret lathe is used for this operation. The
shell is held in a special ciiuck and car-

rier. The first tool bores out the sides

of reicess, the next tool faces up the base,

while the third finishes machining the

base and squares up the corners. The

fourth turret face holds a collapsible die

with left hand threads. The recess is

tapped to take a plug which is screwed

in at a later operation. The base is next

hand-tapped, the shell 'being held in a

special bench chuck for this operation.

Careful inspection and gauging of each

shell follows, so that any minor defect

revealed may possibly be corrected by

further machining. For this work a

lathe made by the Canada Machinery

Corporation is installed.

Fitting Plug in Base.

In the manufacture of high explosive

shells it is of the greatest importance

that there should .be no defects and more

especially is this so relative to the base.

The bar stock is liable to have a "pipe"
in it, and the reason for boring out the

base and inserting a plug is to overcome

this possibility,

and at the same
time give added
strength. If this

were not done
and any defect

did exist there

^^

Finishing and Threading Recess in Base.

In addition to the work involved in fin-

ishing the base recess a number of minor

operations are performed at this stage.

After the shells have been turned they

are taken to a drill press for the grub

screw hole to be drilled. A multiple

spindle drill is used for this work. Dur-

ing this operation, the shell is held in a

ago

The plug is a homogeneous steel forg-

ing, see illustration, faced up, and

threaded to suit the counterbore or recess

in the base, the threads of course being

left hand. The square head is for the

CANADIAN FAIRBANKS-MORSE BANDING
PRESS IN FOREGROUND AND
"BERTRAM" MARKING MACHINE

IN REAR.

tightening wrench and is cut off later.

The plugs are machined in a turret lathe

supplied by the Seneca Falls Mfg. Co.,

and involves quite a simple operation.

The plugs are screwed in by hand on a

bench equipped with box chucks, the

threaded portion being covered with a

mixture of tar, shellac and rubber ce-

ment. They are inserted and tightened

up by means of a long handled wrench,

and are tapped with a hammer to ensure

bottoming.

^^

TOOLING DIAGRAM THIRD SERIES OF OPERATIONS.
iBt turret face—Piiilsh turn with one continuous cut from eud of
nos* to a point to meet finish cut taken In first series of opera-

tions. Finish size hole and finish form bottom. Finish bore
for thread. 2nd turret face—Finish cut bevel at begin-
ning of thread and form clearance at end of arc.

3rd turret face—Recess for thread.
4th turret face—Tap.

would be a danger of the firing pressure

rupturing the base and igniting the ex-

plosive, thus destroying the gun, with

probable fatal results to the gun team.

The next operation consists of cutting

the square head off the plug, rolling and
machining the base. This is performed
on an engine lathe with ordinary tools.
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COPPER BAND TURXINU ON A "GHIDLEY" SINGLE SPINDLE AUTOMATIC.

The lathe has a special cluiek aud car-

rier. A parting tool is first put into the

holder and the square end cut off. A
rolling tool now replaces the parting tool

and the joint between the plug and base

of shell is closed up. A turning tool is

then put into the holder and the base

finished up. The shell is now ready for

the copper band.

Banding Operation.

The hydraulic banding press was built

by the Canadian Fairbanks-Morse Co.,

Toronto. It has six cylinders working

radially towards the centre and is oper-

ated by a belt-driven pump. The copper

band is slipped into place on the shell,

the latter being then set with its base

on a plate in the centre of the machine.

Pressure is applied through six rams,

working in guides whose ends conform

•to the shape of the band. After the

first pressure application the shell is

turned slightly around and the first op-

eration repeated, thus equalizing the

pressure on all parts of the band. The

rams are returned to their original posi-

tion by si.x horizontal springs located

l)etween the cylinders. A pressure of ap-

proximately 800 tons is applied, a pres-

.sure gauge registering the exact amount.

Marking Shells.

The markings on the shells are made
by a "Bertram" shell-marking machine,

this mechanism having been specially de-

signed for this purpose. As will be seen

from the illustration, the shell is placed

vertically on the machine, and the die

travelling in a horizontal direction draws

the shell in between it and tlie bracket

and presses the raised markings on the

die into the shell. The machine is belt

driven and is continuous running.

Copper Band Turning.

The copper band is turned on a "Grid-

ley" single spindle, automatic machine

built by the Windsor Machine Co., Wind-
sor, Vt. The machine is belt driven and

is entirely automatic even to tightening

the chuck and releasing it at the end of

the operation. The chuck is of the collet

type usually supplied with this machine
and the turret is also standard. The
operator places the shell in the chuck
and, on starting the machine, the turret

travels inwards and locates the shell at

the correct distance in the chuck by
means of a bracket mounted on the tur-

ret. The chuck tightens up automatical-

ly and the turret slides back. The arm
at back holding the roughing tool now
comes over and makes the first cut. The
finishing tool in holder on the front slide-

rest then advances and makes the finish-

ing cut. Immediately afterwards, the

tool moves away from the work and the

chuck automatically releases the shell

which is removed by the operator. By
means of automatic devices the spindle

is stopped long enough to allow the op-

erator to take out the finished shell and
place another in the chuck. The motion

of cam drum in the meantime is con-

tinued and does not necessitate stopping

the machine. The turret is operated by

a drum, while the arm at the back and
also the slide' rest are operated by cams
located below the turret. The cutters

are, of course, of special design to con-

UA.S IIKX'VED BAKING OVEN8 SHOWING TUL'CKING .\RRANGEMENT.

CAX.VDIAN LOCOMOTIVE CO. SHELL
PAINTING MACHINE.

form to the finished shape of copper

band. The formed face of cutter .being

true for its entire length, the cutting

face only need be ground to sharpen cut-

ting edge. The copper band is now care-

fully gauged and the shell washed in a

soda bath to remove all oil, etc.

Varnishing.

The deleterious effect of picric acid

upon steel renders it necessary to treat

the inside of the shell with some sub-

stance that will withstand erosion. A
special kind of varnish is used for this

purpose, and it must be baked after ap-

plication to secure hardness. The var-

nish is poured into the shell by means of

a "Bowser" self-measuring storage tank.

After the shell is filled, the varnish is

poured back into the tank, leaving just

a coating all over the inside except at

the threads, which are protected by a
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hollow brass plug inserted before the

varnish is poured in. The shells are next

placed on a draining rack, nose down,

previous to being baked. This rack con-

sists of a wooden frame with steel .bar

sections and a strong steel netting below.

The shells rest on the netting and drain

into a tray underneath which catches the

drippings.

Baking.

Four gas heated ovens are installed for

tlie baking process. The back and out-

side walls are constructed of brick with

steel top. partitions, floors and doors.

Under the floors are the gas burners,

three for each oven connected to short

length pipe outside at the front. The sec-

tions have separate connections with the

main, thus making it posible to operate

any individual oven independent of the

others. Each oven has its own set of

rails for carrying the trucks, the tracks

extending outside. The trucks, four in

number, are made of steel and are di-

vided into 120 sections for holding an

equivalent numiber of shells. The shells

remain in the oven for 8 hours a^ a tem-

|)erature of .SOO dee. Fahr. A thermom-

eter on the top of eaeli oven indicates

the temperature inside. Ejch oven door

has a balance weight for keeping the

door open or closed as the case may be.

Inspection and Painting.

After the shells are taken from the

baking oven, the hollow brass plug is

removed and the shells undergo the final

Government inspection which consists of

gauging, weig'hing, etc. They are then

ready for painting. The painting ma-

chine installed at the plant under notice

was made by the Canadian Locomotive

Co.. Kingston, Ont., and was specially

designed for this class of work. A gen-

eral idea of the detail of this machine

will be seen from the illustration. Brief-

ly, tlie machine consists of a circular re-

volving table supported on a frame at a

convenient height from the ground. On
the top of the frame, and aranged equi-

distant, are sixty hinccd ))olts for hold-

ing the shells. Previous (o beinu' paint-

ed, a brass casting is screwed into the

nose of tlie shell, the other end of cast-

ing flttinir over the hinged bolt.

In operation, the table, "driven by a

belt, revolves. The painter takes bis

brush and pushes the shell inward. This

causes the bevelled friction surface on

the brass castins to come asrainst the ibev-

elled surface of the central revolving

table. The shell is thus rotated and the

paint applied with the greatest ease. The
sliells are given a primina: and a finish-

ing coat and the nose painted red as in

the case of shrapnel shells. Tender the

table of the machine is a gas heater for

drying the painted shells; the frame be-

incr covered in on this account. The
paint can is supported on a holder out-

side the machine at the end of an over-

lianging arm which is pivoted on the

post at the centre. After the final coat,

the brass casting is unscrewed from the

nose and a brass plug screwed in, this

plug being similar to that used for shrap-

nel shell. The shells are now ready for

shipping and are packed in strong

wooden boxes in lots of six.

Oeneral.

It should be understood that this plant

is laid out to suit the order of the various

operations, thus a minimum amount of

labor is entailed in handling the shells.

However, trucks are necessary at some

stages, and "Chapman" trucks are

used for this purpose. To those familiar

with the manufacture of shrapnel shells,

the absence of heat treatment for lyddite

shells will be of special interest as this

constitutes one of the most difficult op-

erations that the manufacturer has to

contend with in making shr?pnel. In

making lyddite shells, the scleroscope

test is also dispensed with, as is also the

preparation of a test piece for Govern-

ment inspection. A nosing press is not

required, which is another saving in out-

lay and equipment. There are. of course,

no bullets in a high explosive shell. The
shell is empty when shipped from the

shop, the explosive, fuse plug, etc., being

added later.

®
THE SUBMARINE IN WARFARE.

SO far as the war has gone, says a

correspondent of the Liverpool

Journal of Commerce, one t.vpo

of craft that has proved itself

to be more effective than was
anticipated is undoubtedly the sub-

marine. It has shown itself to be an al-

most perfect defence of a coastline

against hostile war craft of even the

latest and heaviest type. It has proved
the most, and, in fact, one might say, the

only really formidable weapon against

the modern battleship, and has, indeed,

rendered it unsafe for large war vessels

to patrol the seas. Also leaving aside

the question of legality of the new Ger-
man method of warfare, the submarine
has become the strongest possible danger
to merchant shipping, thus putting a

nation with a relatively weak navy more
nearly on a level with a predominant Sea
Power.

Starting the war with about 15 sub-

marines of the sea-goin?. lonsr-rangc

type, and probably never more than 20 at

any time, the Germans have been able to

sink 12 British war vessels, including
tliree battleships and three large cruisers,

and to destroy more than 100 merchant
vessels. This, of course, as we know,
does not necessarily imply that this lat-

ter fact is important from the naval as-

pect, but it shows us we now have to

reckon with the possibility in any future

wars of a similar course of action being

pursued by one of the warring nations.

Future Naval Design Policy,

No other type of war vessel has done

anything approaching the same effective

work as the submarine, and from a sup-

erficial survey of the whole problem, it

might be thought that this has already,

once and for all, solved the question of

the policy which must be followed in

naval design in the future. It might, for

instance, be deducted that we, among
other nations, must concentrate upon the

construction of submarines on an enor-

mous scale, even to the exclusion of

building large capital ships. Yet it is

obvious, if the matter be carefully con-

sidered, that what is undoubtedly the

correct policy for one nation would be

quite inadvisable in the case of another.

In particular a strong naval Power must
always keep the offensive most clearly in

view, whilst a weak naval Power must
necessarily rely upon defensive tactics.

In a sense, the submarine is both an
fiffensive and a defensive craft, but essen-

tially it is the latter, since if we presume
that submarines were capable of sinking

all the large vessels of an opposing fleet,

they would as at present constructed still

be incapable of taking the offensive by
bombarding an enemy coast or aiding in

tlie landing of an expeditionary force on

the hostile coast. Yet against this it has

to be remembered that battleships or

other surface vessels are in most cases

unable to carry out such work, as has

already been only too clearly seen dur-

ing the present war.

Submarines, if in suflReient number,-
can always prevent the approa<'h of
transports, although they cannot destroy

tlie submarines opposed to them. In'

fact, it seems that by a combination of
a large fleet of submarines, the prolific

laying of mines, and effective fort guns,
it will be almost impossible for any Pow-
er however strong it may be on the sea,

to allow its fleet to cover the landing of
an army upon hostile shores. In other
words, the submarine has added so en-

ormously to the defensive power of any
nation that in course of time an invasion
by sea will become an impossibility, even
in the case of those countries with a very
lonsr sea coast and a relativelv small
fleet.

Naval Predominance Affected.

So much has the submarine thus alter-

ed warfare that, from the purely naval
standpoint, the predominant sea Power
could never inflict a total defeat upon a
minor sea Power in the sense of so com-
pletely destroying the smaller navy that
a landing on a hostile coast could be
ei5feeted by its aid ; for even the destruc-
tion of all the submarines—a difficult

enough task—would still leave the mine-
fields and fort guns.

The submarine will, therefowe, have a
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very strong influence upon military tac-

tics in the future, and in particular for

those countries which do not adjoin other

countries with whom they may, under

any conceivable conditions, be at enmity.

It follows from this that the submarine

has practically rendered Great Britain

immune from invasion under any circum-

stroyers, which can escape 'from any
slower boats, the submarine works most
efficiently in single units, and this has

been well shown by the recent German
tactics.

The time is already here, therefore,

when we should consider to what end the

path along which all naval progress is

yarn. Most of the smoke produced by
modern ammunition is due to combustion
of particles abraded from copper driving

ing band and is thus hardly avoidable.

The mechanical form of the explosive dif

fers in shells of various nationalities.

In American shrapnel, perforated

ej'lindrical grains of nitro-cellulose

MODERN TYPE SUBMARINE DESIGN AND LAYOUT—I.

stances although it should be added that

our submarine fleet has not yet attained

such proportions as to guarantee this

condition at the present time, and when
it has there is always the distinct possi-

bility that some new method of warfare

will have been developed.

Destroying Submarines.

Submarines cannot destroy sub-

marines, as battleships can destroy bat-

tleships, and according to past experience

it is not by any means simple for any

other type of craft to bring about the

destruction of submarines in large num-
bers. It is true we can help in this

direction slightly by building an enor-

mous number of destroyers, but, on the

other hand, these are costly vessels in

comparison with submarines, and the

number required is so very large that one

doubts if this method of attacking the

submarine problem will ever be carried

out on such a scale as to give security

of feeling against the depredations of the

submarine. The point of importance to

tending will lead. We must open our

eyes to the dangers of the future, and
make preparations accordingly, not after

peace has been declared, and we find

we have given away some important

points, but long before the question of

the terms of peace is even discussed.

We must now and onwards continue to

develop submarines in this country with

more urgency than ever before, and not

only must much larger numbers be built

in view of possible contingencies, but

progress must be made with the type of

submarine constructed, particularly in

the matter of speed (which means pro-

gress in Diesel engine construction), and
also in the possibility of under-water

craft taking the offensive on a large

scale.

®
SHRAPNEL SHELL EXPLOSIVES.

THE main propelling charge is invariably

of smokeless powder; this is relatively

difficult to ignite and a completely satis-

factory primer has yet to be found. In

(abo«t % in. long by 3-16 diameter) are
used. The advantage of perforation lies

in greafer burning area and more con-

stant surface than that of interstices be-

tween cords or strips, so that regular ig-

nition and complete combustion are ob-

tained. On the other hand, unless pressed

hard, perforated granules are liable to

crush under the gas pressure developed.

German ammunition uses bundles of

stick nitro-cellulose about 9 inches long.

Cordite has been much used in our shells

in the past, but now a crystalline explo-

sive, similar to that in Russian shells, is

generally employed. French strip powder
(about % in- hy 1-64 in.) is used in 6-inch

lengths. For the bursting charge, black

powder is always used, since it gives the

right sort of impulse to the bullets and is

not affected by the shock of firing the

siiell.—Enarineering Review.

®

Concerning Shell Orders.—The Canad-

ian Shell Committee have, we under-

stand, advised all those engaged in mak-

MODERN TYPE SUBMARINE DEJSIGN AND LAYOUT—II.

be noticed here is that, whilst surface

vessels must almost invariably act in

flotillas, except, perhaps, very fast ie-

every respect save that of smoke, black

powder makes the best primer; Krupps

use a special cloth woven from guncotton

ing shells not to wait for formal orders

in the future, but to go ahead and manu-
facture to capacity.
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Mojvufkci^urc
Shell Department of an
Air Compressor and

Pneumatic Tool Works
Staff Article

To those who have followed our series' of (trticles on "Shrapnel Shell Manufacture in

Canada," it will have become long ere this apparent that wide as is the diversity of product of

our engineering and metal working plants, nothing in the nature of this new specialty they

have been privileged to produce has been in anywise a deterrent to successful accompUshm,ent.

The shell department of the plant here described is no exception in this particular feature.

AMONG the large number of shops sent and the engineering staff are to Sometimes all of a car load of forg-

manufaeturins!; shrapnel shells to- be congratulated on their high degree ings have the same heat number, and

day in Canada, the most in-

teresting ones, from a mechanical

standpoint, are those which utilize

most fully their standard equipment.

This is especially true, because the

engineer in eharg'e, or the shop

superintendent, must needs have dis-

played considerable ingenuity in mak-

ing tools, jigs, and fixtures. The pro-

then again, among the carload, several

numbers may be found. The shell forg-

ings of one heat number all have the

same percentage of carbon, hence the im-

enterprise.

Receiving Shells and First Operations.

The shell forgings are received in car-

load lots from the forging plants, the portance of keeping a series intact. These

various shipments having had heat num- heat numbers are removed in the pro-

bers assigned to them there. These cess of rough machining, but on the in-

heat numbers are useful in determining tcrior of the shell a daub of paint is

the heat treatment at a later stage of placed, a different color representing

duct of the shop about to be described, manufacture. Thus, the shells in one each heat number. A number of colors

in times of peace, consists of steam and series are all kept together. The word which are impossible to mistake are used

motor driven air compressors, and pneu- "series" is here used with regard to a and a record is kept of all the numbers,

matic tools. There are, of, course, other number of shells which hear the same and colors assigned to them,

lines manufactured as well, but those heat number. Later the word "series'

mentioned will give the reader an idea will be used in another connection,

of the varied na-
-H9Bee - L9 70S-ture of the product,

and at the same

time the varied na-

ture of the machine

tools used to pro-

duce same.

This particular

shop was among the

pioneers of the
Canadian shell in-

dustry; in fact, it

was our first industrial

plant to actually get

into the manufacture

and to ship shells. It has

not, however, been con-

tent to rest on its

laurels, but has kept its

production up to that of

the largest shops in the

Dominion to-day. The
tooling is also extremely

interesting, there being

a number of devices

which are not used else-

where. Weak spots in

the whole shop system

are conspicuously ab-

Shtrpinnaredifes of screwhoie
entovesl.

TJjbe 10 beflush
witfi bottom offuse
socfter

Secured with Shellac.

Junction between
socKet and centroi

tube lobe solde red.

Powaer oeliets

Nott - The fleet is to be coiicentric nitth the true loitfritudiMl

ails of rtie bony ifiithin a 'imll of oou iuh.

BHITISH 18-POUNDER SHRAPNEL SHELL.

After the shells are received, they are

immediately given their "daub" of

paint and are placed

on trucks, each
holding about one
hundred forgings.

They are then taken

to an elevator and
carried to the first

floor above the re-

ceiving floor, where
the shell shop is lo-

cated. On the side

of each shell a paint

brush, which has been

dipped in whiting and
water, is drawn length-

wise. This marking,

after it has dried, leaves

that portion of the shell

very white. The shells

are next placed on the

fixture shown in Fig. 1,

and are marked. The
gauge is used to scratch

the shell, and this mark
indicates where the open
end is to be faced. The
shells are now placed in

a Hurlbut-Rogers cut-

ting-oflf machine, and
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are chucked in a universal chuck.

Two tools are power fed into the

work and the ragged end of the

shell is removed. The tools are then

drawn out of the work and a rouu;h ream-

er with a 45 deg. laper is pushed into the

shell by hand .Tnd all interior burrs are

thus removed. This re.amcr and the fi-x-

ture in which it works are shown in Fisi.

2. Water is used as a lubricant on near-

ly all the machines in the shop. Some
machines have individual pumps, while

others are supplied from the small mains

which run through the shop. It is from

the latter source, that these two Hurlbut-

Rogers machines, used in this operation,

are supplied. The pump that circulates

this soda water cutting Irbricr.nt is a

Utile triple vertical belt driven machine,

manufactured by W. & B. Douglas, Mid-

dletown, Conn.

Eough Turning.

The shells are next carried on Chap-

man and Cowan elevating trucks and

platforms to the various lathes engaged

in the rough turning. Several types of

lathes are employ-

ed, and also vari-

ous ideas of tool-

ing. Perhaps the

most interesting

machine is the

John Bertram &
Sons, D u n d a s,

Ont., engine lathe

shown in Fiir. 3.

^—I *''V^

FIG. 1. .M.\RKIXG-OPF THE SHELLS.

The chuck which grasps the shell is

an expanding arbor operated by
air. The lathe is of the hollow spindle

type, and the air cylinder is placed on
the far side of the head-stock. The de-

tails of the air chuck are shown in Fig.

4. A special cross slide carrying a tur-

ret tool holder is mounted on the car-

Tiage. There is, however, but one tool

used in this operation, this being travel-

ed along the shell until al)out two inches

of the open end. The diameter is check-

ed-up with calipers and limit gauges.

When the tool arrives at this point it is

gradually pulled out of the work by
liand, forming a rough taper. Finally,

when only a light cut is being taken, it

is allowed to turn the last half inch of

the shell straight.

This constitutes the rough turnings

operation. The air chuck is one of the

most useful devices yet found, the pro-

duction on this machine having increased

about twenty per cent, since the chuck

was placed in service. It is not now
necessary to ever stop the lathe to eliuek

a shell or remove it.

Another interesting lathe is a Lo-swing

lathe manufactured by the' Fitchburg ))ut in the centre before placing in the

Machine Works, of Fitchburg, Ma.ss. lathe, and a dog placed on the mandrel

Fig. 5 shows this machine. No special drives the shell,

chuck is fitted, but a special mandrel, Tlie shell is turned straight, from the

FIG. 2. CUTTING OFF OPEN E.NDS OF SHELLS ON A "HURLlU'T-IiOGEK'S" MACHINE

Fig. 6, is placed in the shell. This n'.an-

drel is forced into the shell in a Greenerd

arbor press. For turning in the Lo-swing

with this mandrel, a centre must ))e

placed in the back end of the shells,

and this is done on a little drill press.

The jig shown in Fig. 6 is placed on the

drill table, and the hinged strap A is

placed over the top of the jig. A small

drill, 5-32 inches in diameter, is run

through the pilot hole, caro being taken

not to have this hole too deep because

the back end of the shell when finished

must have no marks on it. Thus, the

drill is equipped with a stop. The hing-

ed strap is then swung open and the

shell and jig are shifted over under tlip

back end up to within two inches of the

open end. A rough taper is then turned

and the last half inch of the shell is

barely cleaned up and turned straight.

One tool accomplishes all tliis through a

modification of the taper attachment of

the lathe. A second tool is used to fin-

ish turn the base end of the shell up as

far as the driving band groove, this tool

entering the work while the roughing

tool is also turning. Calipers and limit

gauges are used to test the work.

Several other lathes are used in this

operation, all of which are hollow

spindle machines with expanding arbors

fitted to them. Tlie arbors are operated

through a hand wheel which is keyed to

. .. ..-.' m
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shells dealt with here

have a centre in the

back ends, the tail

stock being brought

forward and the out-

er end of the shell

supi^orted by this
centre. The next

machine is an Ameri-
can Tool Works en-

gine lathe, the centre

in the tail-stock of

same being used to

support 1 lie outer

end of the shell. A
John Bertram &
Sons engine lathe is

also employed for a

similar purpose.

Two Gisholt turret

lathes are fitted with
these expanding ar-

bors. The tools are

carried on the cross

slide, and in one in-

stance the turret car-

ries a centre which

outer end of the

SHELLS IN rUOCESS FUOM THE FOUGIN(; TO THE PUODUCT
AS COMPLETED LN C.\.NA1)A.

supports the

shell. In the

case of the other lathe, the outer end of

the shell goes unsupported. To eacli of

these chucks there are two sets of three

jaws, the jaws beins piUed out of the

is placed to which twenty-four

shells can be bolted. Both heads

of the machine are utilized. On
one head the first tool is carried, this tool

being set so as to take the first cut which

varies eonsiderablv in different s'.iells.

to accomplish this

work, a second jig to

which twenty-four

shells are clamped

being used. Only

one head, however,

is employed, three

tools being mounted

on it. A third bor-

ing mill, also a Bul-

lard vertical machine

employed on this
work is fitted with a

chuck, und only one

shell at a time is

faced.

It is proposed in

this shop to lit up a

large Ingersoll miller

and in the near fu-

ture this machine

will no doubt take

care of the larger

part of the work in-

volved in rough fac-

ing the shell eases.

Finishing Back Ends.

The finishing of the back ends is done

on a variety of small lathes, the opera-

tions largely resembling each other, al-

though several types of chucks are used.

There are two small John Bertram tur-

rrm7777777777777777777?7777^;m

KKi. 4. r)ETAILi< or AIK-ori;HATED CHICK ON .K BEKTKAM" HOLIX)\V SI'IXDLE ENGINE LATHE USED IN ROUGH
TURNING OPERATIONS.

work by small circular pieces of flat On the other head three other cutting ret lathes, these being fitted with hinged
spring steel which have been split. One tools are carried which remove more chucks which screw on to the live

of the Gisholt turret lathes carries a metal from the back of the shell. Tims spindles of the lathe and are supported

small dog on the inner end of the shell the strain upon the machine is divided, in an outer bearing. These details are

to relieve the mandrel from the whole Fig. 7 shows the machine at work. clearly shown in Fig. 8, which illustrates

drivins strain. Onlv one too! is used A similar Bullard boring mil! is useil one of these machines.

on all these rough

turning lathes ex-

cept in the ease of

tlie Fitchburg Lo-

swing lathe.

Rough Facing Back
Ends.

The shells are

next taken to the

large boring mills,

where the back ends

are faced off. The
first machine on this

work is a Baush Ma-
chine Tool Co., of

Springfield, Mass.,

vertical boring mill.

On the table a jig
KKJ. ROUGH TURNING SHELLS ON A FITCHBURG MACHINE CO.

••LO-SWING" LATHE.

The operation con-

sists of finish facin;;

the back end and
finishing the outside

ilianieter of the shell

from the back end

up as far as the

driving band recess.

Then a radius of 1-10

of an inch is turned

on tlie corner at the

base. These opera-

tions are usually ac- .

complished with one

tool, the cutting

edge of which has

been ground to a
special profile.

Two other lathes
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engaged in this work are R. Mc-
Dougall, Gait, Ont., machines. One
is equipped with a split collet chuck

carried in an outer bearing. As the nose

is at this stage of manufacture the

largest diameter of the shell, a split bush

is slipped over the latter and the collet

jaws tighten down on the bush, thus the

shell is quickly and easily gripped in the

chuck. The second chuck is a hinged

pattern carried in an outer beairing.

These operations are final on the back

end of the shell, and are followed by that

of boring.

Boring.

The shell now passes on to the Jones

& Lamson turret lathes where the powder
pockets and diaphragm seats are bored.

Four Jones & Lamson flat turret lathes

and two more J. & L. turret lathes of an

older design, are all employed for the

same purpose. Each lathe is equipped

with a hinged chuck and the shells are

placed in these up against a stop. The
boring tools are quite simply arranged.

One bar extends across the turret and
the end extensions are the boring bars

carrying the boring tools. The roughing

cutters are carried on the one end exten-

sion, that is, the roughing cutter which
bores out the powder pocket and the

diaphragm seat. On the clamp nearest

the roughing bar extension, two fixtures

are bolted which carry two small tools.

These tools rough turn the outer diam-
er of the shell and face the end of it.

By referring to Fig. 9, a diagram of the

tooling is shown. The lathe is equipped

with stops which govern the depth to

which the tools enter the work.

The cutter has two cutting edges which

are ground so as to form the powder
pocket and diaphragm seat. The tool is

placed in the bar horizontally, and held

After the boring operation, the thick-

ness of the metal in the bottom of the

shell is tested with the gauge shown in

Fig. 11, at A. The gauge B is used to

Ctl/t/fYtNS ^luor
HOLC

FIG. 6. MANDREL USED IN ROUGH
TURNING OPERATIONS ON

"LO-SWING" LATHE.

firmly there by means of the shape (be-

ing dovetailed into the bar) and two set

screws. The finish cutters are fed into

the proper depth against stops. Fig. 10

shows a three-hundred and fifty-pound

operator on one of the Jones & Lamson
flat turrets. Soda water cutting lubri-
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accomplish the machining of the groove.

These are a Jones & Lamson turret lathe

and a John Bertram & Sons engine lathe.

The shells, however, have the groove

roughed out and formed on a John H.

Hall & Sons cutting-off machine, before

being set up in either of these two

machines, this one Hall machine being

quite capable of feeding the other two

machines. The shell is simply chucked

in a universal chuck and a rough-turning

tool is fed into the

work. This rough-

turning tool cuts the

groove roughly to

width. The outside edges of this rough

turned groove are cut to depth, while

sufficient metal is left in the central por-

tion of the groove to allow of the wave

lines to be later formed. This operation

is of rather short duration, thus the ma-

chine is able to feed a Jones & Lamson

turret lathe and a Bertram engine lathe

in performing the finishing operations.

The Jones & Lamson turret lathe is

equipped with the tooling for finishing

the groove as supplied by the manu-

facturers. A little fixture has, how-

ever, been added at this shop in

connection with the under-cutting

tools. One under-cutting tool is fed

from the rear of the machine and

the other from the front. The little

device added here centres these tools

when they are not being used, thus al-

lowing the shell to be placed in the ma-

chine and removed without coming into

contact with the tools.

The Bertram engine latbe is fitted

with the Bertram recessing and wave

line forming attachments, already de-

scribed in previous issues of Canadian

Machinery. With the completion of the

recess, the shell is ready to pass on to

the heat treating department.

The hardening furnaces and oil tanks

are located in the blacksmith's shop, a

general view of the hardening depart-

ment being seen in Fig. 13. The large

furnace shown in the background is a

7j> a

FIG. 9. SI.MPLE TOOLING OX A "JONES &
LAMSON" TURRET LATHE FOR BORING.

Brown & Sharpe product fitted with

Ferguson oil burners. This furnace ac-

commodates twenty-five shells in a batch.

They are placed in the ovens one at a

time by the tool shown in Fig. 14, and

are raised to a temperature of 1450° F.,

being allowed to stay in the furnace

from twenty-five to thirty minutes. The

door of the furnace is fitted with a

counterweight and is easily operated.

There are five smaller oil furnaces eaeii

able to take care of eight shells, of

which usually three take care of the

annealing and two the hardening. They

are so fitted, however, that they can be

used for either purpose. These smaller

furnaces were built by the Canadian In-

gersoU-Rand Co., Sherbrooke. All the

furnaces are equipped with Bristol

pyrometers.

The sliells are lifted from the smaller

furnaces by specially made tongs, ami

are pulled from the larger furnace by
means of a poker out on the platform

in front. From there the shells are

taken by tongs and placed in tanks of

Houghton's soluble oil. There are two

tanks of oil, the smaller of the two

being about six feet by three feet. Out-

side of the inner shell is a water jacket

through which water from the mains

continually circulates. The oil is further

cooled by jets of compressed air and cold

(——^_^ water coils in the

bottom of the tank.

One large woven wire

basket containing

twenty-five shells is submerged in this

tank, the basket being handled by an
air hoist which is suspended from a point

immediately over the tank. This tank

is not shown in Fig. 13; it is situated,

however, immediately in front of the

large furnace. At one end of the tank

is placed an inclined shelf on which the

shells are placed to alloAV the oil to

drain from them.

The second oil tank is slightly larger

tlian the first. It is approximately seven

feet by three feet, and is equipped

FIG. 8. FINISHING BA.SBS OF SHEJLLS ON A "BERTRAM" TURRET LATHE.

I'-IG. 10. BORING ON A ".TONES & LAMSON"
TURRET LATHE.

somewhat more elaborately with devices

for keeping- the oil cool. The tank is

water jacketed similarly to that al-

ready described. Jets of compressed air

arc also employed, but perhaps the most

inlercsting device is the employing of a

Wainwright Evenflow Heater, manufac-

tured by the Alberger Condenser Co.,

New York city, to cool the oil. A small

centrifugal pump direct connected to a

% li.p. Sprague Electric Co motor cir-

culates the oil through the coils of the

heater. Water from the mains is also

circulated through the heater, thereby

absorbing a considerable portion of the
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heat from the oil. The connections of

tlie heater had of course to be rear-

ranged somewhat, but the results have

been very gratifying. In addition, this

tank also has cold water coils placed in

f'c bottom to further assist in eoolins;'.

Relative to Hardening Treatment.

As before stated, there may or may
not be more than one heat number to a

carload of forgings. Each lieat number
is, however, identified by means of its

paint mark. Samples from each heat

c

I w:

c
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in"' press, while Fig

tail of the profile of th

the shell.

After the noses of the shells have

16 shows the de-

e die used to nose

the turning tool mounted on the turret

cross-slide. The tool is fed away from
the head-stock, the pin in the fixture A
is brought against the forming'-plate and

The inside of the nose is next turned

and formed, the tool G being used for

this work. This tool is guided by the

forming plate attached to the fixture B.

However, for this operation the inside

edge is the forming edge. The pin in

the fixture A is placed against the tail-

stock end of the forming plate, thus the

tool is located. The carriage is traveled

by power and the pin in the fixture A is

kept against the forming plate by the

hand manipulation of the cross slide.

In this way the inside turning and form-

ing is accomplished.

HEAT TI{E.\TIN(; UKI'A ItTMEXT.

cooled slowly in the powdered mica, they

are removed to the foundry where they

are sandblasted, all traces of scale being

removed from the shell base, recess, and

body.

Machining Inside of Nose.

Several machines are tooled up to ac-

complish this operation, the list includ-

ing two London Machine Tool Co. engine

lathes, one large Bertram engine lathe,

and two small Bertram engine lathes,

making a total of five lathes installed in

this department. One or two other

lathes located in adjacent departments

are also tooled up to accomplish this

operation should these first mentioned

five lathes not be able to take care of

the full number of shells sent to them.

Fig. 17 shows a London Machine Tool

Co. engine lathe fitted up with a turret

on the cross-slide and tooled up to ac-

u
IKi. 14. TOOL FOR ri,A(l.\<; S1IK1-I.t< IX

I/AUGE FVKNACE.

complish the operation, while Fig. 18 is

a diagram of the tools and stops used.

The shell is chucked in a collet chuck as

can be clearly noted in Fig. 17. A stop

in the chuck locates tlie shell.

The first operation is to rough turn

and form the outside of the nose. By re-

ferring to Fig. 18, the fixture, A, can

be seen, being rigidly attached to the

turret. On the cast iron fixture B, and

bolted rigidly to it, is a forming-

plate of hardened steel, the near side

of this forming-i)!ate bein'T used to guide

the tool located. The carriage is then

travelled by power away from the head-

stock of the lathe. Hand manipulation

of the cross-slide keeps the pin in the

fixture A, closely in register with the

forming-plate, the outside edge of which

is ground so as to form the proper con-

tour of the nose.

The turret is next swung around and

a boring bar carrying a boring tool and

a facing tool is brought into position, the

turret being located for this operation

by the stop C. When thus located, the car-

liage is travelled by power towards the

head-stock. The tool D bores the nose,

and the tool E faces it. The carriage

travels until its motion is checked by the

stop at F, thus the nose is faced to

length.

dorroM njtrc /fcTttiMiNa future.

FIG. 16. SOME NOSIXi; PRE.SS DETAILS.

The next operation is to ream the

straight bore of the nose, a spirally

fluted reamer being employed to do this

work. The turret is centred by means

of the stop C, and the reamer, which is

of the shell type, is mounted on a boring

bar. The turret being swung, the nose

is tapijed, two kinds of taps, being used

FI(!. 15. LEAD POTS AXD XOSIXC 1"1!KSS.
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—the collapsible type and the ordinary

type. The operation of the collapsible

type of tap is easy to understand. The
straight tap. however, is operated un-

in by hand and the drill finishes the

operation. Lard oil is used on the tap,

but only in small quantities; the reason

of this being that if there is any surplus

FIG. 17. FINISHING INSIDE OF SHELL NOSE ON A
LATHE.

LONDON MACHINE TOOL CO.

der different circumstances, the straight

shank of the tap being fitted with two
feather keys, and mounted on a bar fitted

to the turret. This bar is of large enough

diameter on that portion outside the

turret—to be bored out to accommodate
the shank of the tap, and two keyways
are cut diametrically opposite one an-

other to take care of the feather keys.

The lathe is reversed to allow the tap

to be withdrawn. Water lubricant is

used on all tools in this operation. A
very convenient little gauge is used, to

test the thickness of the metal in the

oil in the shell when the resin is poured

in, the latter will ignite it which is un-

desirable.

Finish Grinding.

The shell now has a centre plug

screwed in the nose, being held in a

clamp on a bench while the plug is

screwed in. This bench, on which is lo-

cated the clamp and the shells, being ad-

jacent to the Landis grinder upon which

the noses are ground, makes it very con-

venient for the operator to pick up his

shells and place them in the machine.

Fig. 20 shows the plug and the method

iMSioc tuhn
UNO roftit
AbCC.

OvTSIDl. TURN .

HHO fOH/1 Host

PIG. 18. LONDON MACHINE TOOL CO. ENGINE LATHE EQUIPPED WITH SPECIAL
TURRET ON CRJOSiS SLIDE AND SIPECIAL TOOI.* FOR MACHINING

SHELL NOSES.

nose, this gauge being shown in Fig. 19.

The next operation is to put the siz-

ing tap in the noses. This is done on an
American drill press. The tap is started

of driving the shell in the grinders. The
base of the shell is carried in a revolv-

ing centre mounted on the tail stock.

The shells are ground to their exact

shape, the wheel being dressed to do-

this. Care is taken, however, to dress

the wheels frequently in order to pro-

duce perfect noses.

When the shell is removed from the

machine, the operator places it on an in-

clined track, and it rolls by gravity

down to the Norton grinder, on which
machine the bodies are ground. A
straight wheel of 6% inch face is used

here to grind the bodies. The wheel

FIG. 19. GAUGE USED TO TEST THICK-
NESS OF METAL IN NOSE OF SHELL.

grinds both the straight portion of the

body and also a small bevel where the

diameter of the shell is enlarged. The
reason for the extra width of face of the

wheel is to permit the latter to be worn
away considerably before this bevel be-

comes too short. When the shell is re-

moved from the body grinder, it is

placed on another inclined track, and
rolls by gravity back to the clamp on the

bench where the plug is removed. Fig

21 shows the two inclined tracks and the

grinders in the background.

A rather unique scheme is being tried

out in these operations. It consists of

the water used on the grinding wheels

FIG. 20. TOOLS USED IN GRINDING
OPERATIONS.

being made to flush out the cuttings from

the base of the machines and carry it all

to a settling tank on a lower floor. From
the latter, the water is pumped back

again to the little mains which supply

the lubricant to the various grinders. It

has been found necessary, when these

grinders, especially those operating on

the bodies, are working at full capacity,

to stop several times a day and remove

the accumulation from the base of the

machine, but with the new arrangement,

it is hoped to be possible to operate the

machines continuously. A duplicate set



July 1, 1915. CANADIAN MACHINERY 33

of machines similarly equipped to the

one just described is installed, in which

the nose grinder is also a Landis ma-

are operated automatically. Should,

however, it be advisable to stop the ma-
chine, it can be done simply standing on

FIC. 21. GIUNDING .SHELL BODIES AND NOSES.

chine, and the body grinder a Norton

machine.

Pressing on the Copper Bands.

The shell now has the copper band

slipped loosely over the base and into

the recess, a blow from a wooden mallet

being sufficient to hold the band in the

recess. The band is then pressed on in

the banding press, shown in Fig. 22. The

press is operated by air, and was prim-

arily constructed as an experiment, but,

although more or less of a makeshift, it

has done excellent work for many
months. A crank has been fitted to a

belt-driven counter-shaft, and through

the medium of this crank the air valves

a foot lever, which throws the automatic

valve gear mechanism out of commis-

sion; stepping off the lever throws the

mechanism into commission again. Of
course, a valve in the air line is also pro-

vided for long stops. This machine is

capable of pressing on fourteen hundred

bands in one day.

Turning the Copper Bands.

Three engine lathes are fitted up to

turn the copper bands, the most interest-

ing of these lathes being a London Ma-
chine Tool Co. product. This machine
is equipped with an air chuck of the

split collet type, and Fig. 23 shows the

lathe. The shell is placed in the chuck

and is located by a stop on the cross

slide, and the roughing tool is carried

in the standard tool-holder on the cross

slide. The cross slide is moved up
against a stop, the latter determining
the depth to which the roughing tool

shall be fed into the work. The finish-

ing tool is carried on the vertical fixture

mounted on the rear of the cross slide.

This tool works in a vertical slide and
shaves the band to size. Details of this

tooling can be seen in Fig. 24. The other

two lathes iiave not as yet been fitted

up with air chucks, but, as soon as these

can be made, they will be attached. The
other lathes are—MacGregor, Gourlay &
Co. and New Haven Mfg. Co. products.

These lathes are both fitted with collet

chucks. Limit ring gauges are used to

tost the diameter of the band. From
lu're the shells pass on to the assembling
department.

FIC. 22 B.VNDIXf; PUESS.

CANADI.W IN(iEr<.=:oLL RAND CO. HANDING PUESS.

The first operation in the assembling

department is the marking of the shells

on a hand-operated Dwight Slate stamp-

ing machine, following which the powder
eup and brass tube are put in. The shot

is then poured in from a huge wooden
container, a funnel being placed in the

nose of the shell, which funnel holds the

upper end of the powder tube central.

The shell is placed on an air vibrator,

which was removed from a moulding
machine, the shot being thereby jarred

and packed in. Molten resin is next run
into the shell from one of three electric

resin pots, after which the shell is care-

fully weighed on a delicate balance. A
very narrow margin separates tlie limit-

ing weights; therefore, small shot are

added as necessary.

The shell is next clamped in a hinged

chuck, and the brass socket screwed
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home after its thread has been thor-

oughly coated with red lead. Pipe tongs

are used for the purpose. The shell is

then passed on to the solderers. Solder

Final Operations.

The shell now passes on to the final

shop inspection. A sizing tap is run

into the brass socket, and a rod is run

dJLrt
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lamp cord is furnished, and thus the

machine can be used along the different

rows of shelves. Experiments show the

little apparatus to be very efficient,

while at the same time the acme of sim-

plicity.

After painting, the shells are placed

in the drying racks by means of tongs

grasping the copper bands or by hand.

After being allowed to become thor-

oughly dry, they are packed in boxes of

six and shipped.

General.

This shop is now turning out about

fifteen hundred shells per day, but it is

anticipated that this production will

soon be increased to 2,000 shells per day,

this being required in order to give the

required delivery to the orders now in

hand. All remuneration is made on a

piecework basis where such is possible.

The lay-out of the shop is not ideal

—^IN/Of* fk.CTM —
FIG. 2.i. SHELL ASSEMKI.IXG DEPAKTM EXT.

Getiir TtcTH Cu-r oa'
OuTsioc or f/uT,

EK;. 27. SPECIAL COLLET ClirCK ISEI) IN ElNISllIN'G SOCKET.S.

for shell making, because of the fact

that the original lay-out for its peace

time business purposes has been altered

but little. Thus more trucking than

would be required in a specially-design-

ed plant is necessary. However, a large

supply of Chapman Ball Bearing Co. and
Cowan trucks are pressed into service

and very little trouble or delay is ex-

perienced.

Compressed air is used freely on all

machines to keep chips blown out of the

chucks and from all moving parts.

FKi. 26. I'IMSIIINC; I'.KAS.-S SOCKKIS ll.\ A WIMiSUK MAC1IIM-: CI I. TllMIKT LATHE.

LTG. 28. PAINTI.NG SHELLS ON A SPE-
CIALLY CONSTRT'CTEI) POKTABLE

MACHINE.

Loose scale and chips are removed from

the shell itself by this method. Through-

out the whole series of operations there

does not appear to be one weak link;

yet, in spite of that, the engineering de-

partment is steadily trying to improve

on the various tools. Two shifts are

worked—a day shift of ten hours and a

night shift of thirteen hours.
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The shop, to express in a nutshell the

impression the writer received, is a

"top-notcher" example of a modern in-

dustrial plant transformed quickly and

at comparatively nominal expense into

an arsenal. The quality of the work as

whi(;h are under control are' eccentricity

and weight of shell. On these very close

limits are naturally placed, so that as

little sacrifice as possible is made in the

accuracy of fire. The specifications of

different arovernments differ somewhat,

m «*
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Impromptu Production

of Shrapnel

Shell Forgmgs

^i.*tl; Staff Article

The development of our shrapnel shell indtiKtnj, more especialln on account of the wide-

spread distribution of contracts amon<j our machine shops, has of necessity increased the

demand for shell forgings. The forging plant here described has been improvised according-

ly, and, as will be noted, is adding a substantial quota to the m,eantime need. In the next

few weeks, it will, however, give place to a special purpose shell forging installation.

TOWARD the latter part of last

winter, the forging capacity of our

Canadian shops was well bellow

the machining capacity as far as the

18-pdr. shrapnel shell was concerned.

This condition of affairs induced many
firms specializing more or less in boiler-

making, to investigate the feasibility of

installing presses for turning out shrap-

nel forgings. The operations all look

simple enough fo the casual observer, but

to one familiar with punch and die

practice, the job really conveys to him
the fact that there is a great deal of

work connected with the proper design-

ing and machining of shell-making

punches and dies.

The steel arrives in the shop in the

shape of round bar stock 31/2 in. in dia-

meter. These bars are placed in cutting-

off machines and cut into billets 413-16
inches long. Four machines are em-

ployed in this operation, one being an

Acme Machinery Co., Cleveland, Ohio,

product, and the tihree others of John
H. Hall & Co., Brantford, make. Fig. 1

shows the "Acme'" machine at work.

On each of the four machines two tools

are used to cut off the bar. The bars

are moved forward against a stop in

each instance when a new cut is about

to be started ; thus the length of tfhe billet

to be cut off is automatically measured.

Each machine is fitted with a universal

chuck having four jaws.

Small nibs are left on the ends of the

billets as they come from the cutting-off

machines, and these are removed on a

slotter manufactured by Smith, Bea-

cock & Tannett of Leeds, England. The
billets in the jig provided for this pur-

pose are clearly shown in Fig. 2.

The billets are next carried to the pur-

nace in which they are heated previous

to the first forging operation known as

piercing. This furnace is clearly shown
in Fig. 3, and is a "Ferguson" product
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iron and the door is opened. The iron

slab is pushed into the furnace and

turned on edge, leaving the billets on

their sides, in rows of eig'ht in the muffle

4. The punch is shown in Fig. 5. The
centering tool which guides the punch
and causes it to strike the billet cen-

trally, is shown in Fig. 6. The billet is

Flli. OIL FIlt-NACE FOH IIE.VTING KILLET.S I'IfEVIOlS TO PlEliCI.NU OK
!• ll£M' OPEl!.\Tl«J.\'.

of the furnace. The heated billets are

removed from the other side of the fur-

nace by the three doors provided for

that purpose. The billets are heated up
to 1900° F. or 2000° F.. and are left in

the furnace for no stated length of time,

being removed as required by the presses.

Piercing Operation.

The piercing operation is accomplished

on an R. D. Wood hydraulic press of

350 tons capacity. The hot billets are

removed from t*he furnace and picked up

elongated through this operation from
4 13-16 inches to about 7 inches. This

press is equipped with a single spindle

and is shown in Fig. 7. The billet heat-

ing furnace is seen immediately behind

the press.

Reheating Furnace and Drawing Opera-

tion.

The billet is taken from the 350-ton

press and passed on to the reheating

furnace, shown in Fig. 8. This furnace

was built by the Canadian Locomotive

Co., Kingston, Ont., and is fitted with

oil burners. The billets are here heated

l\Jl
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are taken to the 200-ton K. D. Wood
two-spindle hydraulic press for the final

drawing operations. This press is shown
in Fig. 9. Two quite distinct operations

are performed on the press. The first is

the bottom forming. The press is only

allowed to complete a portion of its

stroke. The punches come down in the

pierced billet and the billet or forging

is brought up against a bottoming die

which forms the base of the forging on

both the interior and exterior of the

shell. This bottoming die is shown in

FIG. (). CENTERING TOOL FOR GUIDING
I'lEKCING I'LXCH WHEN LATTER LS

.VBOIT TO PIER(?E BILLET.

Fig. 10. It has still another function

to perform. It stamps on the base of

the she'll the letter of identification he-

longing to the firm and the number cor-

responding to the carbon content of the

steel. The stroke of the press is auto-

matically stopped at the point when the

punch and ilie have properly performed

their operations. The die is placed in

a small portable die holder and when
tlie press is reversed this die and die

holder are removed by means of a handle

conveniently attached. The die and die

holder appear in Fig. 9 on the floor in

front of the press.

On the next stroke of the press, the

forging which has risen with the punch

is forced through the drawing dies of

which there are three, the details being

shown in Fig. 11. The punch details

are shown in Fig. 12. The forginar after

being forced through the three drawina:

dies is stripped from the punch by a

voke of iron which is tlirust into the

die holder below the dies. Thus,

the forgins' operations are com-

pleted. The forginss are piled

up behind the press and are

allowed to cool in the air.

The punches are in contact

with the hot forgings for so

long a period

FIG. 4. PIEIU'ING DIE.

with tongs. The billets are knocked on

an iron block to remove any loose scale

and are placed in the dies shown in Fig.

FIG. ->. FIRST OPERL\TION OR PIEBCrXG PIWCH. .VXD HOLDER
FOR SAME.

u]) to about 1900° F. or 2000° F. again,

preparatory to being drawn out to fin-

ished length. After being heated, they

through the medium of

piece of iron. After

punches are coated liberally with a thick

that tbev natnr-

a 1 1 y be-

come very

warm. In

order to

cool them,
" water is

played on

the punch-

es, being

V o n V eyed

to them
through a

hose and
a cylindrical

cooling, the
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mixture of black oil and graphite. The equip so quickly all their various fea-

dies are also coated. This mixture is tures. As saon, however, as delivery

also used on the piereins' ijress punch can be made, a new pump and aceum-

and dies. ulator of much larger capacity will be

installed. Fig. 13 shows

the present pump and
accumulator which are

39

forgings are annealed. This is done

in the large Ferguson oil furnace which

is installed. The shells are placed in the

furnace for a period of about one hour

I'lO. 10. BOTTOMING DIK
OF 200-TON •"tt'OOD"

PRESS.

working under a heavy

over-load constantly.

Annealing.

After coming from
the drawing press the

I'll;. 7. K, I). WOOD :!"() TON PItESS FPTTED UP FOIt
P!EKC1N(! IUIJ.ET8.

FKi. 11. DIE HOLDER
AND DRAWING

DIES.

and are kept at a tempera-

ture of 1200° F. Several

hundred shells can be an-

nealed at one time in this

large furnace. The shells

are afterwards removed and

Hydraulic Pressure Pump and Accum-
ulator.

The presses are operated under a pres-

sure of 1,500 pounds per square inch.

The pump is a product of the Snow
Steam Pump Co. of Buffalo, N.Y. At
present the company are somewhat han-

dicapped because they have had to .MODIFICATION OF DR.VWING DIHS.

FIG. S. REIIBAT'INCi Fl UNAlK.

I'U; '.1. li. D. WOOD CO. -(M) l"N m\.
DltACLIC PKE.sk on WaU'U THE
DRAWING OPERATIONS ARE

PERFOR.MED.
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The second operation is to test the

thickness and the uniformity of the

walls. In rig. 15 at A the gauge used

is shown. This gauge simply calipers

the walls, and the thickness is read from
the graduations above.

The third operation is to test t'he in-

side diameter. A pair of inside calipers

brings the calipers to the top of that

portion of the shell which is not ma-
chined when the shell is completed. Sim-

ilarly the gauge C brings the calipers to

the low level of the unfinished diameter.

The fourth operation tests the length

of the shell, the gauge at D in Fig. 15

being used for this purpose. The high

and low limits of length are shown on

the gauge and the end of the gauge out-

side the forging shows if there is the re-

quired amount of metal in the base of

the forging.

FIG. 12. DETAILS OF I't'NCH AND
HOLDER IN DRAWING OPERATION.

FIG. la. SNUW STEAM PIMI- .\ND .\CeU-
MUL.'iTOU DELIVERING W.^TER TO

HIGH PRESSURE M.MNS AT
1,500 LBS. PER SQ. INCH.

allowed to cool slowly in the air. The
heavy doors of the furnace are opened

and closed by compressed air means,

w'hieh makes their operation an extreme-

ly simple matter. The shells next pass

on to the Government Inspection De-

partment.

Government Inspection.

The forgings are inspected by a corps

of Government Inspectors, and Fig. 14

shows them at work. The inspection can

be divided into six operations.

The first operation is to stand the

forgings all on end and with a portable

incandescent lamp,, to which is fitted a

reflector, examine carefully the interior

of the shell forsrinffs for scale.

or ^W INCH

Sect- low R.'S
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FIG. 15. GAUGES

of more or less special desien

The gauges B and C in Fig.

placed in the forging and tlie d

at these levels are tested. The

D
USED IN

is used.

15 are

iameters

gauge B
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CONTEMPORARY WAR ARTICLES
Embracing Information and Data Drawn from a Variety of Sources Relative

to and Arising from the Prosecution of this Many-Sided European War

HIGH EXPLOSIVES.*
By L. S. Marsh.

IT
is here endeavored to give briefly

the methods of manufacture, uses,

and, to a slight extent, the historical

side of the more important explosives.

Gunpowder Discovery.

While gunpowder or ordinary black

powder is not generally classified with

the modern high explosives, its discov-

ery and development have been of so

much importance in the general develop-

ment of all explosives that a little time

may be profitably devoted to it. Black

powder was probably discovered by ac-

cident, and Friar Bacon, to whom is gen-

erally ascribed the discovery, did not,

therefore, really invent gunpowder.

It seems certain from such informa-

tion as we have at our disposal that Friar

Bacon about the year 1250 had nixed

np an experimental compound of some

kind, the ingredients of which among

others were saltpetre and sulphur. We
can imagine the effect of igniting such

a mixture and if, perchance, the good

Friar had rubbed some of the mixture

in a mortar it is safe to assume that he

was surprised at the results obtained by

this simple though dangerous operation.

Roger Bacon undoubtedly fulfilled the

prophecy of Prometheus that, "in the

latter day, a wondrous being would ap-

pear who should call forth flashes bright-

er than lishtning and sounds louder than

thunder."
Other Explosives.

Gunpowder was for years called

"kraut" in Germany, and in view of its

l)resent use the other part of the word

might well be added. For 500 years

gunpowder remained the only explosive,

.ind not until the year 1846 did there ap-

pear anything really new in the line of

explosives. In this year Schoenbein dis-

covered nitro-cellulose, the basis of all

smokeless powders, as well as of many
modern products whose rises are more in

the realm of peace than of war. In the

year 1799 mercury fulminate was dis-

covered by Howard, the use of whicli,

however, as a filler for percussion caps

was not commenced until 1815. The next

important step in the development of

explosives was the discovery by Sobrero

in the year 1847 of that exceedingly im-

portant and highly explosive compound,

nitro-glycerine. Little use was made of

nitro-glyeerine until the invention of

dvnamite because of the fact that nitro-

•From n paper re.-id before tlie Western
SfK-iety of Engineers.

glycerine could not be handled and trans-

ported in the liquid state without very

gxeat danger. The first practical use of

nitro-glyeerine was made during the

construction of the Hoosac Tunnel, the

nitro-glycerine being transported to the

work in a frozen condition.

In 1875 Nobel discovered that an ex-

plosive composed of a mixture of col-

lodion cotton and ordinary dynamite

gave greatly increased results on ex-

plosion, this same investigator having

discovered dynamite as we ordinarily un-

derstand the term, in the year 1867.

Blasting gelatine, discovered by Nobel

in 1875, and referred to above as the

mixture of collodion cotton and dyna-

mite, is probably the most powerful ex-

plosive, weight for weight, at the pre-

sent time, at least which can be used in

any practical manner. Blasting gelatine

owes its great explosive power to the fact

tliat the excess of oxygen in the products

of explosion of nitro-glycerine supplies

the deficiency in explosion of nitro-cel-

lulose, the carbon burning to carbon di-

oxide instead of partly to carbon mon-

oxide, which additional chemical action

results in the production of more heat

and therefore greater volume of gas. and

greatly increased force of explosion.

Divisional Classification of Explosives.

There are two general divisions in the

classification of explosives, namely, ex-

plosive mixtures and explosive com-

pounds. Explosive compounds are me-

chanical mixtures containing various in-

gredients in the form of grains of finely

pulverized material, these ingredients

supplying a combustible and an oxygen

carrier. , As an example of an explosive

mixture, gunpowder is the first one which

comes to mind, and is to all intents and

purposes the most important of all ex-

plosive mixtures.

Explosive compounds are those sub-

stances which contain within the indi-

vidual molecule the necessary substances

or elements to produce an explosive wave

when detonated or otherwise broken up.

As an example of an explosive com-

pound we may refer to many of the

hydro-carbons and compounds of organic

origin, such as the nitro compounds of

ether, acetone, phenol, glycerine, cellu-

lose, and a large number of other or-

ganic compounds, .

Black Gunpowder.

Black gunpowder is one of the most

common, and, from a practical stand-

point, one of the most important, of all

explosives, and its manufacture, while

not witliout danger, is, however, less

liable to cause trouble in the process of

combining the various ingredients than

some of our other forms of explosives.

Black powder, as generally made, con-

sists of potassium nitrate 75 parts, car-

bon in the form of charcoal 15 parts, and

sulphur 10 parts. The first requisite in

the manufacture of black powder is to

obtain strictly pure materials, then the

proper grinding and mixing of the three

ingredients named above, The potas-

sium nitrate supplies the oxygen neces-

sary for the combustion of the carbon.

Gunpowder Manufacture.

In the manufacture of gunpowder the

materials are first ground, then sifted in-

to grains of various sizes, after which

the materials are weighed out in 50-lb.

lots. The mixing of these ingredients is

accomplished by means of a rotating

drum which is supplied with paddles

travellinsr in an opposite direction to that

of the drum itself. After the materials

are thoroughly mixed in this manner they

are taken to the incorporating mill

which resembles the ordinary edge run-

ner largely used in some of our older

.'pment mills for the purpose of grinding

slurry. The rollers of the incorporating

mill weigh about 4 tons apiece, and tlie

charge of mixed materials is placed on

the bed of the mill to a definite depth

made necessary by the fact that if the

layer is less than one-fourth of an inch

thick there is great danger of explosion,

w'hlle if greater than one-half inch in

thickness the incorporation of the in-

gredients will not be satisfactory.

The process of incorporating usually

requires from three to four hours, and

the product is known as mill cake, which

is broken up into lumps of uniform size

by machinery especially designed for this

purpose. These lumps or particles are

now made into press cake by means of

hydraulic presses to further insure the

complete homogeneity of the product, the

press cake being again broken up and

passed through sieves of different size

mesh in order to produce powder grains

of various sizes. The size of the powder

grain is of great importance, as, upon

the size of the grain depends the rapidity

of combustion, and, therefore, the shat-

tering effect of the explosion.

Gun Cotton.

Probably the most important explo-

sive of modern times is gun cotton, this

being largely used for filling shells and

mines used in modern warfare. Gun cot-

ton is probably the most easily handled



42 CANADIAN M A C 11 1 N E K Y Volume XIV.

and safest of all our modern explosives.

In order to gain an idea of the manufac-

ture and composition of gun cotton we
must start with the substance called cel-

lulose. Cellulose is the skeleton left of

the vegetable tissue after the substances

whose functions rest entirely with the

vital processes of the plant have been

removed by chemical treatment. The rate

of propagation of the explosion in gun

cotton is somewhere between 17,000 and

21,000 feet per second.

Gun Cotton Manufacture.

In the manufacture of gun cotton, old

rags and waste from cotton spinning

mills are generally used, which require

very careful cleansing and drying before

being subjected to the nitrating process.

The cleansing is accomplished by treat-

ing the cotton with a strong solution of

caustic potash and then washing with

running water until all traces of the

caustic are removed. The material thus

prepared is dried and then weighed out

in batches of 16 lbs. each, and placed in

the nitrating machine. The nitrating ma-
chine resembles somewhat the ordinary

centrifugal used in the sugar mills, and
is so arranged that the acids used in

nitrating may be rapidly removed and
water allowed to run in. in order to com-

mence the washing at the very earliest

possible moment after the action of the

acids has been completed.

Durina: the process of nitration, the
cotton increases greatly in bulk and
weight, the 16 lbs. weighing, when nit-

rated, about 25 lbs. In order to remove
all traces of acids from the nitrated cot-

ton, washing is continued for several

hours in running water, after which the

nitrated cotton goes to the liydraulic

press for the removal of excess water.

If the gun cotton is to be stored for any
great leng-th of time, about 40 per cent,

of water is left in it in order that there

may be no possibility of accidental ex-

plosion, as wet gun cotton is perfectly

safe under all ordinary conditions. Our
modern smokeless powders are made by

treatinsr cotton in such a way as to pro-

duce what are known as colloids.

After cotton fibre has been treated

with nitric acid and sulphuric acids, as

in the process of nitration, it possesses a

pr()|)erty which it did not have before

nitration, and that is its solubility in

certain substances, most important of

.vhich are acetone and a mixture of alco-

hol and ether. Gun cotton dissolved in

these solvents will give a light amber-
colored solution whicii, upon evaporation,

will yield solids more or less viscous in

their nature, the viscosity depending up-

on the amount of solvent left in the mix-

ture. This resulting compound is called

a colloid, and is the substance used in the

manufacture of smokeless powder.

Smokeless Powder.

In the practical manufacture, on a

large scale, of smokeless powders, nit-

rated cotton is run through a machine

which shreds it into small particles very

much resembling paper pulp as in the

process of paper manufacture. Chemical

control is maintained during the process

of shredding and washing in order to as-

certain the presence of free acids in the

mass. Gun cotton must not be permitted

to retain any of the acids used in the

process of nitration as they would cause

decomposition and consequent accidental

explosion. After the gun cotton has been

tliorovighly shredded and resembles

bread dough, it is placed in what is

called a stuff chest, in the interior of

which revolves an endless screw which

forces the cotton out through an open-

ing at the top.

The gun cotton as it is now prepared

contains about 40 per cent, of water,

and in order to remove this excess water

and prepare the cotton for the colloiding

process it is put through a liydraulic

press and a large part of the water re-

moved by pressure. The pressure can-

not be continued sufficiently, however, to

remove all the water, and alcohol is per-

mitted to run through the top of the

cylinder containing the cotton, thus

taking out all of the water by solution

in alcohol. Practically all of the alcohol

is pressed out of the cotton, which then

goes to another press and is treated

with ether, thus completing the process

of collodization.

The colloided cotton is jsassed through

dies by means of an endless screw revolv-

ing in the drum, these dies being ar-

ranged with needles whicli give perfora-

tions in the resulting rope or rod of

smokeless powder. These rods are of

various diameters and are cut into sec-

tions or grrains by means of bronze

knives. As in the case of ordinary gun-

powder, the size of the grain determines

the rapidity of combustion, and, for

large calibre guns, smokeless powder

may be made in the form of sticks re-

souiblins' walking-canes.

Nitro-Glycerine.

The manufacture of nitro-glycerine is

very similar to that of gun cotton, with

the exception that the substance to be

nitrated is glycerine in the place of cel-

lulose. Nitric and sulphuric acids are

used for nitrating glycerine, but a very

careful watch has to be kept of the pro-

cess in order to prevent the occurrence

of disastrous explosions due to the. de-

composition of the glycerine and conse-

quent rise in temperature of tiie mixture.

Tlie nitrating of glycerine usually re-

quires about one-half hour, after which

the treated glycerine is run into tanks

filled with water, where it sinks to the

bottom, and is drawn off for further

inirification.

Nitro-glycerine, as such, is not used to

any great extent at the present time,

but is the basis of a large majority of

the dynamites now on the market. Or--

dinary dynamite consists of some ab

sorbent material, such as infusorial

eartii, otlierwise known as Kieselguhr,

which is permitted to absorb the nitro-

glycerine, the amount of this absorption

depending upon the strength of the

dynamite desired. Dynamites are graded

according to the percentage of nitro-

glycerine which they contain, as, for ex-

ample, 60 per cent, dynamite contains 60

per cent, by weight of nitro-glycerine.

Some of the modern dynamites contain,

in addition to nitro-glycerine, other sub-

stances which supply an excess of oxy-

gen and thus increase the violence of the

explosion.

Blasting Gelatine.

I have already mentioned the discov-

ery of blasting gelatine, and would brief-

ly state here that blasting gelatine con-

sists of about 90 per cent, nitro-glycerine

and 10 per cent, nitro-cellulose, the two
substances being mixed by means of

wooden paddles in a large tank or vat,

and finally kneaded with the hands like

bread dough until a mass, having a

smooth, even consistency, is obtained, the

resulting product resembling a jelly-like

substance, soft enough to be easily cut

with a knife. This mass is forced

through a die as in the manufacture of

smokeless powder, and the rope or cable

is cut by means of a bronze knife into

the desired lengths and wrapped in par-

affin paper to form the completed dyna-

mite stick.

ROYALTY AND THE RIVETER.
THE following luunoruus incident falls

to be recorded in connection with the

recent tour of inspection of our King
among the Clyde shi])l)uilding and en-

gineering establishments. At a particu-

lar yard the foremen were being jiresent-

ed, and when it came to the foreman
riveter's turn, the introduction was ef-

fected in the following words:—"The
foreman riveter, your Majesty, who con-

trols the men giving' most trouble at pres-

ent in the shipyard.'' The King, with

that kindliness whicli so won the hearts

of the war workers, remarked "And I

suppose you are having a rather dif-

ficult time in controlllinii' your men just

now." The foreman's reply was cer-

tainly convincing, if somewliat unexpect-

ed: "If yer Majesty liad the handlin' o'

them for a week ye wad ken something

about it.''

®
Lord Dewar, speaking' at a recruiting

meeting in Edinburgh, recently said that

in the creation of her war machine, Ger-

niany had destroyed the soul of her peo-

))le—a liigh price to pay, even for ef-

ficiencv.
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EDITORIAL CORRESPONDENCE
Embracing the Further Discussion of Previously Published Articles, Inquiries for

General Information, Observations and Suggestions. Your Co-operation is Invited

RECRUITING OUR MECHANICS
FOR BRITAIN.

MORE or less interest has been

aroused and not a few misgiv-

ings have been expressed rela-

tive to the recruiting and enlistment of

our skilled mechanics for war munitions

manufacture in Great Britain. In order

to get the pulse of the situation thus

created, and therefore keep our readers

in close touch with the present and

])robable future outlook development, we

tiave been in communication with a large

number of our engineering and metal-

working plants, all of whicJ'. are engaged

ill shell manufacture. Such of the re-

plies to our letter as came to hand be-

fore this issue went to press are append-

ed herewith:

Editor Canadian Machinery,

Toronto.

Dear Sir:

In answer to your favor of the 24th

lilt., we think it is a mistake to encourage

the transportation of skilled machinists

from Canada to Great Britain to work on

war munitions there. Owing to so many
manufacturing plants in Canada being

engaged in manufacturing war munitions,

there is at the present time a decided

scarcity of skilled machinists in Canada,

and the policy, therefore, of taking any

of them away and transporting them to

Britain is, in our opinion, entirely

wrong.

We do not see what advantage is to

lie gained by simply transferring ma-
chinists from working on war munitions

in Canada to Great Brit.ain to do the

work there. We need the men here and

the only possibility of the Canadian

manufacturers being able to increase

their output as the British Government

desires is to retain all the skilled labor

we have, and. in addition, to train a

sreat many who are at present unskilled.

We think the Govenmient should be

strongly urged to invite the co-operation

of the British Government to stop the

transportation of skilled machinists

from Canada.

Yours verv trulv.

lost to concerns in neighboring cities to

work on their shell contracts, nor any

more than we have lost to local con-

cerns, nor yet so many as we have lost

by enlistments.

While all of these losses annoy us

temporarily, there is such a large num-

ber of inexperienced men available that

our solution of the labor problem is to

retain a sufficient number of skilled men
as instructors, tool men and repair men,

and to train new men as operators on the

various machines. The work being so

repetitive makes it less difficult to train

men than for any of our regular pro-

ducts.

There are so many men out of work

in the country it does not appear wise or

necessary to complain about any who

go to Great Britain to work on munitions

of war, or who have the courage and

patrotism to enlist in any of the contin-

gents.

Yours trulv.

there will be any shortage in labor of this

type-

Yours faithfully.

Canadian Maehipery and Mfg. News,

Toronto.

Gentlemen

:

Replying to yours of .Tune the 24th,

we have lost a number of mechanics to

go to Great Britain to work on war
munitions, but not as many as we have

Canadian Machinery,

Toronto.

Gentlemen:

Replying to your favor of the 24th

ult., so far we have not heard of any

large number of mechanics leaving this

country for Great Britain to engage in

tlie manufacture of war munitions, etc.

It is quite likely some will go, but we

expect it will be more with a view to

having a visit to the Old Country. Of

course it would seriously affect manu-

facturing here in Canada if there was a

very large exodus, especially with im-

proved conditions of business, but we are

of the opinion that this will not take

place.

Yours trulv.

Canadian Machinery & Manufactui-ing

News:

Dear Sirs,—We beg to acknowledge re-

ceipt of your favor of the 24th inst. with

reference to mechanics leaving for the

other side to engage in the manufacture

of munitions of war. In this connection

we may state that as far as we are aware

none of our employees have gone over to

the other side.

Considering the number of applications

which we receive from day to day from

men seeking positions as mechanics and

machinists, we do not anticipate that

Editor. Canadian Machinery

:

Toronto.

Dear Sir,—We have your favor of the

24th instant, and beg to inform you that

a great many of our employees have re-

turned to Great Britain to work on muni-

tions of war, and some have joined the

colors.

Right at the outl)reak of war we lost

quite a number of men from all the de-

partments in our works, and later, when
the call for machinists and other mech-

anics to go to Great Britain was sent

out, we lost still more men from our

machine shop, although at that time we

were manufacturing shells for the Im-

perial Government. The result was that

we had to go out on the street and em-

ploy men who had never seen a lathe or

a machine shop, and our operations have,

therefore, been seriously handicapped.

We now, however, have got over most

of our difficulties in this regard.

We, like other manufacturers, felt thai

the men employed on munitions of war

in our shops would be doing quite as

much service for the Empire as if they

were employed in some shop in the

British Isles. Of course there may be

other considerations whicli we are not

aware of and which would make their

services of more value there than here,

Init we honestly cannot imagine what

these reasons might be unless they were

going to equip fully organized shops, in-

stead of waiting in Canada until a gTeat

many of the firms which are now at this

business could equip and go ahead.

If the Empire is benefited in this way,

then very little complaint could be made

regarding the men being drafted across

the Atlantic.

Yours verv trulv.

Editor Canadian Machinery,

Toronto

:

Dear Sir,—In ansxier to your letter of

June 24th, requesting information as to

how we have been affected by the de-

mand for mechanics for munition work

in Great Britain, we have not found any

actual difficulty in maintaining our sup-

ply of labor due to this cause.

The effect of the great advertising that

this subject has received seems to have

been to unsettle the men, a great many
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of whom although not now employed, do

not show the same keen desire to obtain

employment that would be the case if

they had not in mind that work with ex-

ceptional wages could be o>)tained at any

time in England.

Their impression seems to be that the
wages and other financial inducements
offered by the British Commission are

high, even judged by present Canadian
standards, and it is our opinion that if

the daily press gave full publicity to the

actual rates to be paid men for munition
work in England, there would be little

danger of there being any shortage of
labor here due to emigration to England.
We shall be pleased to give you any

further information which might be of
help to you on this subject.

Yours trulv.

®
RECRUITING FOR OVERSEAS CON-

TINGENTS.
IN view of the fact that but slow pro-

gress is being made in recruiting for ad-

ditional overseas contingents, the follow-

ing figures from the official census re-

turns make it abundantly clear that re-

sources are not lacking. We are shy on

manliness, it would appear.

Census returns show that Toronto in

1911 had a male population of 107,574,

whose birthplace was Canada, and a
male population of 58,185 British-bom.
The total male population of Ontario be-

tween twenty and thirty-nine years of
age in the same year was 438,295 out of

1,229,290 of all ages, or about 35 per
cent. Applying this ratio, or say, 33 1-3

per cent., to Toronto figures, the result

is 35,858 Canadian-born and 19,395
British-born between the ages of twenty
and thirty-nine, the recruiting ages.

The census also shows that about 50
per cent, of males between these ages
are married.

HARDNESS TEST OF SHRAPNEL
SHELLS.

NOT the least important of the many
operations which have to be performed
in order to produce high quality shrapnel
shells is that of "testing for liardness."
A narrow strip round the body of the
shell near the band groove is first polish-
ed, after which the shell is taken to the
scleroscope. This apparatus consists of a
vertical glass tube with an arrangement
at the top for drawing up the steel ham-
mer in the tube and a catch for holding
the hammer until released. This part of
the apparatus is operated by a rubber
air bulb. At the back of the tube is a
scale on which are figures which bear re-
lation to the hardness of specific metals.
The shell is placed in a grooved block

under the Sflero.scope and the diamond

pointed steel hammer allowed to drop
on the polished part of shell. The ham-
mer rebounds and the figure at which it

stops is noted by the operator. This if

repeated several times, the shell being

moved round each time. The hardness

required of shrapnel shells must be
around 45, a slight variation above or

below being allowable.

The shell must not rupture at the point

tested when its contained charge is ex-

ploded nor when the charge in the ease

is set off. Should the shell upset near
the rifling band groove when being pro-

])elled out of the gun, it would of course

destroy the rifling of the latter.

Experience with the scleroscope has
disclosed the existence of a definite rela-

tion between the hardness and strength

of metal. In determining the strength of

metal, two stages are recognized': First,

the elastic limit, yield point or load re-

quired to start a permanent set; second,

the ultimate strength or load required to

terminate permanent elongation and re-

duction of area in rupture.

The hardness indicated by the sclero-

scope is intimately related to the elastic

limit, as shown by the scale cut. The
elastic limit increases more rapidly than
the hardness from 43 to 45. this being
the minimum index of the strength value
required. As an elongation of 8 per

cent, in 2 inches is also called for, there

must, necessarily he an upper limit to

the hardness. On the steel used for

EFFICIENCY.
EFFICIENCY is usually stated as the

ratio of what a thing is to what it ought

to be when measured by some assumed
standard. When efficiency in any di-

rection approaches 99 per cent., the

amount of energy or cost required to in-

crease it becomes entirely out of propor-

tion to the benefits to be obtained, being

governed by the well-known law of

diminishing returns. It is possible,

therefore, to strive too much after any
one kind of efficiency. Put in another
way the attainment of excessive effi-

ciency in one direction often results in

great inefficiency in another, the net

combined result being low efficiency.

What is mechanically efficient may
thus be commercially inefficient, and
what is commercially efficient may (as

money is not the only thing in the world
to be desired) be totally very inefficient.

The difficulty is to define total efficiency

except by such indefinite phrases as

"the best result at the least cost," but
when it comes to defining what is the

best result and what the least cost is to

be measured by, then we find ourselves

entangled in metaphysical reasoning of

the kind that leads to nothing or may-

be made to lead to anything.

Machine Tool Commercial Efficiency.

To the purchaser of a machine tool,

commercial efficiency is a more or less

definite matter. The acquisition of a

new machine tool involves the incur-
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Against these expenses is put the value

in money of the output of the machine,

and the ratio of one to the other meas-

ures the commercial efficiency of the

machine from the owner's point of view.

Questions of internal friction or even of

personal happiness may not figure in his

calculations and what to the professor

or to the humanitarian might be very

inefficient may be the reverse from a

business point of view and vice versa.

The efficiency of a machine tool should

not then be judged so much by the

amount of power it wastes as by the

amount of work it does, and it is quite

conceivable that a machine which show-

ed the highest possible mechanical effi-

ciency when tested in a laboratory by a

dynamometer might be most unsatisfac-

tory from a work-producing point of

view. Its handles might be in incon-

venient positions, and its adjustments

awkward to make; its slides might be

badly proportioned and wobbly, and its

frame too weak; it might be short of im-

portant movements and of other facili-

ties for doing work quickly; and yet, in

spite of all these defects, its mechani-

cal efficiency figure might be much bet-

ter than that of a machine with none of

these defects. Again, the efficiency of a

lathe is sometimes judged by what it

will do on heavy cutting, whereas in its

everyday work it may seldom or never

have such work to do, and may easily

be too clumsy and unhandy for the

lighter work on which it is mainly em-

ployed.

The Point of View Factor.

A great deal depends on the point of

view of the seeker after efficiency, and

it is fortunate that, in the main, com-

mon sense is found to triumph over

academic dogma. If, to take a some-

what far-fetched example, the ideal is

to get rich quickly regardless of all else,

then the most efficient plant, from the

point of view of that ideal, may be me-

chanically imperfect, not durable, and

unhealthy, dangerous or laborious to the

operator.

If, on the other hand, the owner of

the plant has the more legitimate ideal

of producing the largest profit in his

business that is compatible with good
conditions of health, safety, conveni-

ence and wages of the workers, and with

the building up of a sound and per-

irianent business that can be handed
down to future generations, then the

measure of efficiency must be taken by
a different scale, but in both cases the

word must be understood to convey

something very different from the blood-

less and soulless mechanical efficiency of

the schools.

The standards in such matters are set

partly by the conditions under which
the work is to be done, but also by the

general sense of tbe community, and are

higher now than ever before, the ten-

dency to-day being to consider the

worker as much as the work by the pro-

vision of protective devices and of con-

veniences for easy handling, the effi-

ciency of which in a broad sense is uni-

versally admitted, although difficult to

represent by anything of the nature of

a numerical percentage.—A. H. M.

THE LATE THOMAS D. WEST.

THOMAS D. WEST, for many years

one of the most widely known men in

the foundry trade in the United States

and a high authority on foundry prac-

tice, died at Glenville Hospital, Cleve-

land, Ohio, June 18, from injuries re-

ceived by being struck by an automobile

on the previous day. He was 64 years

THE L.VTE THOMAS DYSON WEST.

of age. As chairman of the board of di-

rectors of the West Steel Casting Com-
pany, Cleveland, he actively co-operated

with his son, Ralph D. West, president

of the company, but for several years

liad spent much of his time in promoting

safety work in foundries and in other

efforts for the benefit of foundrymen
and their employees.

Mr. West was born in Manchester,

England. At the age of 12 he started to

learn iron founding at the plant of the

Portland Locomotive Company, Port-

land, Maine. In 1887 he organized the

Thomas D. West Foundry Company,
Sharpsville, Pa., now known as the Val-

ley Mold & Iron Company, maker of in-

got molds. He was vice-president and

shop manager from its organization un-

til 1909. He organized the West Steel

Casting Company, Cleveland, in 1907.

Mr. West was president of the Ameri-

can Foundrymen 's Association in 1905

and 1906, and was an honorary member
of that association as well as of the

Pittsburg, Philadelphia, and other asso-

ciations of foundrymen. He was also a

member of the American Society of Me-

chanical Engineers, the American So-

ciety for Testing Materials, and several

other mechanical and scientific societies.

He was author of "American Foundry

Practice," "Molders' Text Book,"

"Metallurgy of Cast Iron," "The Com-

petent Life," "Accidents: Their Cause

and Remedies," and a large number of

technical papers for engineering and

foundrymen 's associations. Two of his

works have been translated into French

and German.

"TNT." PRODUCTION IN CANADA.
THE report that the Minister of Militia

has inspected the plant for the manufac-

ture of trinitrotoluol, erected for the

Dominion Steel Corporation, and the

statement by the president of the cor-

poration, J. H. Plummer, that the first

lot of "TNT" has been completed to

the satisfaction of the War Office repre-

sentatives, mark an important step in

the Canadian manufacture of munitions

of war.

That "TNT" should be made in Can-

ada is due to the persistent efforts of

Mr. Plummer, and the soundness of his

judgment in entrusting the contract for

the nitration of the company's toluol to

a Canadian concern is justified by the

fact that, while the best English houses

asked for five to six months to put up

the necessary plant, the Canadian firm

completed the work in two months. The
benzol plant at Sydney, at which the

first step in the process is taken, was
erected in less than two months, and.

taking the two plants together, the en-

terprise shows what can be accomplish-

ed in Canada when the need exists. It

is a little over three months since the

first contract was given to the Steel Com-
pany for toluol, and not over two
months since the contract was extended

to cover trinitrotoluol, and the delivery

of finished "TNT" already by the Steel

Company is creditable to all concerned.

It is due to Mr. Plummer that the sup-

ply of toluol available at the Algoma
Steel Corporation by-product plant at

Sault Ste. Marie is also to be utilized.

The plant has been erected under his

auspices, and, through his efforts it will

be ready durina: the present month.

Field Guns.—These guns are, of

course, made as light in scantling as

possible. In order to achieve this, it is

necessary to keep the maximum barrel

pressure at a low figure, and, therefore,

a slow-burning powder is in most cases

used for the cartridge. There is a cer-

tain analogy, very slight no doubt, be-

tween what takes place in a gun at the

time of discharge and what takes place

in a gas engine at ignition.
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THE SHELL SITUATION.

CANADA has come in for scathinu' criticism at the-

hands of Lord Ciirzon for her failure to deliver

shells ready for the firin<;' line as quickly as was
expected, and we may be fairly certain that there exists

some sTound for his Lordship's remarks. In the way her

natural and industrial resources have been mobilized in

the defence of the Empire, Canada as a nation has no
warrant to be over-proud.

Long after it became evident that the entire resources

of the Empire would be needed for the prosecution of the

war, a Shell Committee was appointed by the Minister

of Militia. Its operations apparently were confined to

distributina: orders—not to obtaining- orders and training

and mobilizing the Canadian resources to handle them.

This aspect of the situation, with its important bearing

upon our exports, does not appear to have engaged the

attention of the Trade and Commerce Department at Ot-

tawa. Formally, and within the limits set by military

authorities, the Shell Committee proceeded to let eon-

tracts, counting entirely upon the individual manufac-

turers' desire for profit as an incentive to build up a great

industry over-night.

From the first there was considerable doubt as to

whether Canada had the capital, plants or skilled labor

necessary for the production of shells on a large scale,

and it is equally clear that the British Government did

not count very much on Canada in this business. The
Minister of Trade and Commerce of the Dominion,
through liis many agents, and by virtue of the position he

holds, should therefore have made it quite clear to our

own military authorities and to those in London that re-

sources in Canada for the production of munitions were
very eoEsiderable, and should be utilized.

If there was need of technical advice of any kind, the

Minister of Trade andi Commerce should have obtained it

.ind made it available to every machine s'lop in the Do-
minion that could be turned to account economically.

Tliere sjiould liave been no doubt left on the mind of the

Director of Army Contracts in Britain a.s to the ability of

Canadian manufacturers to produce shells.

Durina' the first eight or nine months of the war some
of our largest manufacturers on their own initiative

groped their way in tlie production of shells with such

knowledge of mctliods, devices and e<:|uipment as they

were fortunate enough to pick up from the technical press

and elsewhere. Tliere appears to have been no concen-

trated effort upon the part of Government to marshall the

resources of Canada for the work. Nothing of an educa-

tive or infonnative character seems to liave been thought
of. No effort was made to find out what force of skilled

labor Canada could throw into the business of shell-

producing.

In a crisis such as the present, it is the duty of the

Government to take all the responsibility for the welfare

of tlie nation that it can. Lloyd Georc-e wants shells, but

he cannot deal with every producer individually.

Pending official readjustments now in process with the

idea of develo|nng and still further enlarging the scope

of the shell industry in Canada, our manufacturers, in

view of the certainty of a long drawn-out struf^rle, and of

an insistent and increasing demand for shells, would do
well to "set their houses in order"—make use of and add
to their available resources—capital, plant, equipment,

men and material. Patriotism demands it, and were there

nothing else, that should be sufficient. There is, however,

profit—that arising out of both .experience and money.
Only by some such wholehearted and concerted action

will we secure immunity from that criticism of incapacity

of administration and inability to measure up to require-

ment to whicli we have been recently subjected.
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Our Manufacturers'
^tonor RolH

Representative of Canadian manufacturers, their families and administrative staffs who
have heeded the call of Empire for active service on our various overseas contingents.

l.T. T. K. KVllKli.
1:111. K;iirliiniks..\l..rsc Co.. St. John. N.J

LT. W. H. M(L.\KKN.
f)f Mi-Lrircir-;. I, 111.. IlMiuiltuii. ();!t.

I-T. (;. C. WJtKillT,
The K. T, WriKlit Co.. }I:iinilto]i, Out.

l.T. -COIL. .T. A. GrXX,
Of (lUiin'K. Ltil., Montrpiil.

O.C. 24th r.Httalion (Victoria IJltlcs), C.E.K.

I/r. It. (i. HtTCHISON,
Inteiiiatloniil Ilnivester Co. of Canada,
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

Pia IRON,

Grey Forge, Pittsburgh

Lake Superior, char-

coal, Chicago

Ferro Nickel pig iron

(Soo)

M
Middlesboro, No. 3 . . .

.

Carron, special

Carroll, soft

Cleveland, No. 3

Clarence, No. 3

Glengarnock

Summerlee, No. 1 ....

Summerlee, No. 3

Michigan charcoal iron.

Victoria, No. 1

Victoria, No. 2X
Victoria, No. 2 Plain .

.

Hamilton, No. 1

Hamilton, No. 2

$13 45

15 75

. 25 00

ontreal. Toronto.

21 00

22 00

22 00

21 00

21 00

25 00

25 00

25 00

25 00

21 00 19 00

21 00 19 00

21 00 19 00

20 00 19 00

20 00 19 00

Tea lead $3 75 $3 75
Scrap zinc 14 00 14 00

FINISHED IRON AlfD STEEL.
Per Found to Lar^e Buyers. Cents.

Common bar iron, f.o.b., Toronto.

.

2.10

Steel bars, f.o.b., Toronto 2.10

Common bar iron, f.o.b., Montreal 2.15

Steel bars, f.o.b., Montreal 2.15

Bessemer rails, heavy, at mill.... 1,25

Steel bars, Pittsburgh 1.20

Twisted reinforcing bars 2.15

Tank plates, Pittsburgh 1.20

Beams and angles, Pittsburgh . .

.

1.20

Steel hoops, Pittsburgh 1.25

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.10

Small shapes 2.35

Warehouse, Freigrht and Duty to Pay. Cents.

Steel bars 1.65

Structural shapes 1.75

Plates 1.75

Freight, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents less

carload.

BOILER PLATES.
' Montreal. Toronto.

Plates, 14 to 1/2 in-, 100 lb. $2 35 $2 25

Heads, per 100 lb 2 55 2 45

Tank plates, 3-16 in 2 60 2 45

OLD MATERIAL.
Dealers' Buying Prices. Montreal. Toronto.

Copper, light $12 50 $12 50

Copper, crucible 14 50 14 50

Copper, unch-bled, heavy 14 00.. 14 00

Copper, wire, unch-bled. 14 00 14 00

No. 1 machine, compos 'n 12 50 12 50

No. 1 compos 'n turnings 9 25 9 25

No. 1 wrousrht iron 6 00 6 00

Heavy melting steel.... 5 75 6 00

No. 1 machin'y cast iron 10 50 10 50

New brass clippings. ... 12 00 12 00

No. 1 brass turnings 10 00 10 00

Heavy lead 5 00 5 00

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect June 25, 1915:
Buttweld

Black Gal.
Standard

63 321/2

68 411/2

Lapweld
Blai'li Gal.

¥2 in

% to 11/2 iu.

21/2 to 4 in.

41/2, 5, 6 in.

7, 8, 10 in.

73

73

73

461/2

461/2

461/2

69

72

70

67

42i..>

45%
431 :.

401^,

V2 in

% to 11/2 in. . . 67

2, 21/0. 3"
in. . . 68

X strong P. E.

. . 56 321/,

. . 63 391/2

43i''2

441 i

21/2 to 4 in.

41/2, 5. 6 in.

7, 8 in

in.

XX strong P. E.

...44 201/,V^ to

21/2 to 6 in

7 to 8 in
Genuine Wrot Iron.

"'s in 57

^2

03

63

66

59

43

40

391 o

4214

421/2

351,4

191/2

1614

62

67

67

67

26'

o

3514

401.2

4014

4014
63

66

66

63

60

3614
.39I2

391/,

361/2

33V,

to 11/2 in.

2 in. .'...

21/,, 3 in. .

31/2, 4 in

41/2, 5, 6 in

7, 8 in

Wrought XIppIes.

4 in. and under 77V^%
4I/2 in. and larger 72%%
4 in. and under, running thread. 571/2%

standard Couplings.

4 in. and under 60%
41/2 in. and larger 40%

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws. ... 65%
Sq. Head Set Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45%

'

Flat & But. Head Cap Screws 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in. N 70%
Semi-Fin. Nuts up to 1 in 70%
Semi-Fin. Nuts over 1 in 72%
Studs 65%

METALS.
Montreal. Toronto.

Lake copper, carload . .-$21 50 .$21 50

Electrolytic copper 2125 2125
Castings, copper 21 00 21 00

Tin 45 00 46 OO

Spelter 26 00 28 00

Lead 7 ,50 7 50

Antimony 40 00 40 00

Aluminum .35 00 .35 00
Prices per 100 lbs.

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh... $20 00
Openhearth billets, Pittsburgh.. 20 00
Forging billets, Pittsburgh 25 00
Wire rods, Pittsburgh 25 00

NAILS AND SPIKES.
Standard steel wire nails,

base $2 40 $2 35
Cut nails 2 50 2 70
Miscellaneous wire nails.. 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws 75
Stove bolts 80
Plate washers 40
Machine bolts, % and less 70
Machine bolts, 7-16 and over 60

Blank bolts 60
Bolt ends 60

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes. .4i4c per lb. off

Nuts, Hexagon, all sizes.4%c per lb. off

Iron rivets 72% per cent.

Boiler rivets, base, %-in. and
larger $3.25

Structural rivets, as above 3.25

Wood screws, flathead,

bright .85, 10, 71/2, 10 p.c. off

Wood screws, flathead.

Brass 75 p.c. off

Wood screws, flathead.

Bronze 70 p.c. off

LIST PRICES OF W. L PIPE.
Standard.
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Mevivufkci^urc
Shell Department of

a General

Engineering Works
Staff Article

Perhaps the most fortunate of the various vianujacturing institutions in its ability to

readily take over the shell business is the general engineering plant. The equipment wra-

ally requires comparatively slight alteration, and there are aho at hand the type of men and
scope for designing and building any necessary special apparatus at short notice.

MORE 18 pounder shrapnel shells

have been made in Canada, than

have any other size and denom-
ination since the industry was started

here some ten months ago, and every

sliop has its own system worked out and
has tooled up in manner that will best

\itilize the equipment installed. Thus,

upon entering' this particular plant whicli

carried on a n;eneral engineering business

jirpvious to the outbreak of the war and

the inauguration of the industry of shell

making, we are confronted with some ex-

tremely interesting tooling. The pres-

ent shell shop was originally that known
as the compressor

shop. It is a new
and up - to - date

building standing

somewhat apart
from other and old-

er buildings.

Primary Opera-

tions.

The shells are re-

ceived in the main

machine shop where

they have their open

ends marked off

roughly to length

with scratch awl

gauges. They arc

tiien chucked in a

"Bertram" engine

lathe, carrying a

universal chuck, and

the open end is cut

off to rough length

with a parting tool.

The shells are next

carried over to the

shell shop, the first

operation there being to face the bases

roughly. This is done on a vertical bor-

ing mill manufactured by H. Bickford &
Co., Lakeport, N.H. To the table is bolted

a jig which is capable of having twenty-

four shells clamped to it. The machine

is shown in Fig. 1. Both heads are

utilized so as to divide the working

strains over the machine more evenly.

The machine is motor-driven by a 10 h.p.

General Electric Co. motor. Four tools

in all are used, two being attached to

each head.

Rough-Turning.

The shells next pass on to the rough

turning operations. Two "Bullard"

vertical boring mills are used for this.

The boring mills are each fitted with a

turret on which the various tools are car-

Fu;. ]. WISV, li.VCK ;XD (IF SHELLS ON .VN U.
t:oitiN(; MILL.

ried, and both machines are motor driven.

Fig. 2 shows one of the boring mills tool-

ed up for the work. This machine is to

all intents and purposes a vertical tur-

ret lathe. On the table is fitted an ex-

panding chuek, the details of which are
given in Fig. .3. The shell is chucked on
this arbor. A fixture corresponding to

the cross slide on a lathe carries several

of the tools in a revolving tool holder.

A tool carried on the cross slide and
ground with a wide cutting edge faces

the base of the shell. A rough-turning
too], projecting from the same side of
the tool holder as the facing tool is next

brought up to the work and a rough
taper is formed on the end of the shell

to allow the rollers on the box tool fol-

lowing immediately to take up the work.

This box tool is carried on the turret,

and rough turns

the shell down to a

distance of 1%
inches from the end.

The following rol-

lers prevent the
shell from springing

away from the tool

to any extent.

For the next op-

eration the turret

is swung, and an-

other box tool of

similar design is

brought into the

work. This tool is

carried on the tur-

ret and finish turns

the shell up as far

as the driving band
recess.

The next opera-

tion is to form the

radius on the base

of the shell and to

ro'lfeh turn '..and

form the driving

band groove. These
tools are carrief) on the cross slide.

The shell is, however, supported by
rollers from the .turret during this

operation. The Iftjt tool in this

operation is a rougfi^tefier -fornjing tool

BICKFOHl) & CO. VERTICAL
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carried on the cross slide. It

turns the rough taper on the open

end preparatory to nosing. A
"Gisholt" turret lathe is also

tooled up to accomplish these

operations. No lubricant is used

on the vertical boring mills, but.

on the "Gisholt"' turret lathe, a

soda water compound is em-

ployed.

Boring.

The boring of tlie shells is ac-

complished on two "Jones &
Lamson" flat turret latlies.

These are equipped with "D.
E. W h i 1 1 o n " self-centering

chucks. There are two boring

bars from the turret, one carry-

ing the roughing cutters and the

other carrying the finish cutters.

The latter are placed in the oars

inclined a little to the horizontal

-about an angle of 10 degs. to 12

degs. After these two operations

are accomplished, the turret is

swung again and the unfinished

portion of the shell is rough

turned and the nose faced. This

constitutes the series of opera-

tions on the turret lathes fitted up for

the boring operations. Fig. 4 shows one

ik; 'BULL.VKD" VKKTICAL BORING MILL TOOLKD-LT
FOR ROUGH TURNING SHELLS.

chuck. The wave forming tool is carried

on the cross slide of the lathe at the

front, and the undercutting tools are car-

ried on the rear side of the cross slide.

The wave forming tool holder is kept

in register with the face cam by means

of spiral springs. This tool is first fed

into the work. When it has been moved

FIG. 3. E.XXPANlJiING MANDREL ON
"BTTLL-ARH" MILL TABLE.

up against its stop, it is withdrawn and

the undercutting tools approach from

tile rear and finish the ed<;es of the

groove. These tools are fitted to

small tool holders, which travel

in slides at an angle to the work,

in this manner the undercutting

is accomplished. With the com-
pletion of this operation the

groove is finished. The "Bert-
ram" lathe is tooled up in an ex-

actly similar manner.

Heat Treatment.

The sliells are ne.\t taken to the

heat-treating department. Small

oil furnaces, capable of taking in

seven shells at a time, are in-

stalled. The shells are heated to

1,600 degs. F., and kept at that

temperature for twenty-five min-

utes. A small furnace, accom-

modating only four shells, is also

used. A "Hoskins" pyrometer
is employed to keep tab on the

temperatures of each furnace,

and can be connected to any of

the furnaces in the department.

Upon being removed from the

hardening furnaces, the shells

are placed in a large vertical

cylindrical tank of seal oil,

being held in a woven wire basket

and lowered into the tank. The oil,

of course, absorbs a great deal of

heat from the shells, and in order to

keep it cooled to those temperatures at

which the best results are obtained, cold

water coils are placed in the bottom of

the tank. To further cool the oil, jets

of compressed air are also requisitioned.

The shells are removed and the sur-

plus oil is allowed to drain from them.

They are then tumbled in sawdust to re-

move any oil that may still remain. Fol-

lowing this they go to the oil burning an-

nealing furnaces where they are kept

at a temperature of 500 degs. F., for ten

minutes. Fpon being removed from the

annealing furnaces their noses are lieat-

ed to about 1,400 degs. F.. in a lead pot

;

two shells at a time being thus heated.

of the turret lathes fitted up for the

boring, while Fig. 5 shows the gauges

used to test the shell after boring. These

gauges test the thickness of metal in the

base, the distance between the bottom

of the powder pocket and the diaphragm
seat, and also the profile of the powder
pocket and the diaphragm seat.

Machining the Driving Band Recess.

Two engine lathes are tooled up to

accomplish this work. One is a motor
driven "C. M- C.." engine lathe and the

othe-t is'"a '^Beftistoi'' engine lathe. Fig.

6 shows the "C. M. C." lathe. A split

box chuck is attached to the face plate.

The shell is chucked op against a stop

A split bush is placed on the shell and
the chuck closes doTVYion this bush. On
the face plate is'^^olted a three-point

face c«tw, Ti'hicH i"s Integral with the split FIG. 4. JONES & L.^MSON FLAT TURRET LATHE TOOLED UP FOR BORING SHELLS.
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They are placed on a wrought iron shelf

which is submerged in the molten lead.

The shells are nosed on a motor driven

rivet press to which suitable dies have
been fitted. Two strokes of the punch
perform the operation. After being

CANADIAN MACHINERY
'

' Bertram '

' lathe equipped with a special

forming cam. The cross feed has teen
disconnected, and weights suspended
from wire cables attached to the cross

slide keep it in register with the forming
cam. This operation is also accomplish-

"1

*»™™
©

n
vJ

FIG. 5. GAUGES USED IN THE MACHINING OF SHRAPNEL SHELLS.

closied in, the noses are agMn heated to a

dull red and placed in trays of powdered

lime. This latter process tends to ar-

iieal the noses and remove all traces of

chill due to the hot metal striking the

cold nosing.

Finishing Inside of Nose.

The shells are taken back to the shell

shop from the heat treating room and

there the inside of the nose is machined.

Three lathes are tooled up for this work.

One is a London Machine Tool Co. pro-

duct, the second a "Bertram" lathe, and

the third a motor driven Canada Mach-

inery Cfrrporation lathe. The tooling on

all three lathes is similar, turrets being

fitted to the cross slides of the lathes.

Fig. 7 shows the London Machine Tool

Co., lathe fitted up with the turret on

the carriage to do this work. A split

chuck is screwed to the live spindle of

the machine and is carried in an outer

bearing. The shells are chucked against

a stop. Fig. 8 gives a layout of the tools

carried on the turret.

The first operation is to Ixore the nose,

the second is to rough face it. and the

third to finish face it. The nose is then

tapped with a collapsible tap. Finally,

the inside turning and forming tool is

fed into the work. Suitable stops are

fitted to all three lathes, wliich stops con-

trol the operations of the various tools.

Finish Turning and Orinding.

The finishing operations are done on a

'Landis" grinder, but previous to the

grinding operation the shells are turned

and formed to within fifteen or twenty

thousandths of finished size. The turn-

ing operations are accomplished on a

ed on a Fitchburg Machine Co. "Lo-
Swing" lathe, the taper attachment be-

ing modified so as to take care of the

special form. The third lathe on this

work is a "Bertram" engine lathe but

no forming cam is attached to it, being

simply used to turn the straight portion

of the body.
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shank upon which two flat sides have
been ground. A driving dog is placed on
the shank so that the shells are placed
with their noses towards the lathe head-
stocks. The other end of the shell is

carried in a revolving centre. On the
Landis grinder a large stone dressed to

tlie profile of the shell finishes the body
and the nose at one operation. The
grinder is a heavy one, being a 20 in. x

120 in. machine. A special plug centre

is screwed in the nose of the shell and
acts as a driver, while the other end of

the shell is supported in a revolving

centre. The wheel is frequently dressed

to insure the production of accurate

bodies and noses, and excellent produc-
tion results have been obtained.

Two Canada Machinery Corporation

lathes are fitted up for finish turning the

shells, both being equipped with forming
cams and having their cross feeds discon-

nected. The first lathe is driven by a

motor manufactured by the Reliance

Electric & Engineering Co., of Cleve-

land, Ohio. The face plates have been

removed and the fixture shown in Fig.

10 substituted. A dog on the base end

of the shell engages with the driver A
and drives the shell. A plug centre in

the nose of the shell is supported by the

tail stock spindle. Tbe second lathe has

a universal chuck which is used to grip

the base and drive the shell. This lathe

in other respects is similar to the other.

The shells are next sandblasted and

FKJ (i. CANADA MACHINEiUY ColirnKAl
TOOLEiD-UP Tl) TIUX THE COIT

(i\ MOTOR-IJUIVEN ENGINE
EU DRIVING BAND BBCESS.

,ATHK

A plug centre is screwed in the nose of

the shell to enable it to be put in the

lathes, the centre being on an extended

cleaned up, particularly so in the recess

grooves and bases. They then pass on to

the preliminary Governiment inspection.
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FIG. 7. LONDON MACHINE TOOL CO. ENGINE L.\THE FITTED WITH SPECIAL
TURRET ON CAUUIAGK FOR MACHINING INSIDE OF NOSE.

Pressing on and Turning the Copper

Bands.

The next operation is to press on the

copper toands, this being- accomplished

on the pneumatic machine shown in Fig.

11. This machine was built at the works

F?o»>&H Face

moves in against a stop. The roughing

tool is carried on the cross slide and

moves up against a stop. The finishing-

tool is carried on the rear of the lathe,

and this tool comes down and shaves

the band to size.

F.ri isH r^cB

Bore Mos>c

"Tool- &OUD RICCE

Toot_ £>-reeu;To

SHAvRF»e:M, JUST «RIHO

FIG. S—TOOLING ON SPEX^I'AL TURRET TO FINISH
INSIDE OF NOSE.

and is very efficient, being. operated suc-

cessfully on an air pressure of 40 pounds.

After the band has been pressed on the

shell, it goes to the band turning lathe

shown in Fig. 12. This lathe is fitted

with a universal chuck, and the shell

Assembling.

The shells now pass on to the assemb-

ling department. Here the powder cups

and brass powder tubes are inserted.

Running in of the shot follows. Next

the molten resin is poured in, after whicli

the shell is weighed carefully. The brass

sockets are then screwed home, the

tl:read 'being flr^t coated with red lead.

Xext the powder tube is soldered to the

socket and the shell passes on to the

socket finishing lathes.

Finishing Brass Sockets.

The brass sockets aie Hnislied on an

Acme Machine Tool Co. turret lathe. The

base of the shell is carried in a two-jaw

chuck, and the outer end is carried in a

steady head as can be clearly seen in

Fig. 13. The turning and forming tools

which are carried on the cross slide, a|)-

proaeli from the front and move up

against a stop. The little tool which

FIG. 12, JENCKBS MACHINE CO. BAND
TURNING LATHE.

turns down the end of the nose ap-

proaches from the rear. A spot facing

tool is carried oh the turret; this cleans

up the projecting end of the powder tube,

the central shank going into the latter.

A second tool on the turret faces the

bottom of the socket. This completes the

socket machining operations.

Final Shop Inspection.

The shells now pass to the liual shop

inspection, where the sockets are tapped

LtVE SplrtOLB

T/*»F»EF^ TO <SRlP>A.lSC. LOQ^TH S«-I£U.

FIG. 10—FACE-PLATE ON
ENGINE LATHE FOR FINISH

•C.M.f.'-
TURNING.

oat, the grub screw hole tap|ied and

also the powder tube reamed. Com-
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pressed air is used to blow out dirt from

the powder tube. The shells next pass to

the G-overn.ment inspectors who pass upon

fhem flnallv.

day. Excellent natural and artificial

lig'hting is provided, and the shop is

thoroughly modern and up-to-date in

every respect.
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Fire Control in Relation to Military Rifle Practice*
By Major A. C. Gcddet

The last few years have witnessed a revolution in the musketry training of the British

Army. A netv series of ideas has been evolved. and put into practice^ so far a» could be done
in times of peace, and the new method is now undergoing its first war test. This paper gives a

brief description of the work of the School of Musketry at Hythe, at which place the new
ideas ivere -worked out, and incidentally upsets our accepted ideas of rifle shooting.

THE work done during the retreat

of the British Army from Mons
proved conclusively that there

was very little wrong with their rifle

shooting, for no comparatively small

force could have so fallen back in face

of superior numbers if the men had not

been masters of their weapon.

There is a general idea that rifle shoot-

ing is very simple; all that is necessary

being to adjust the rear sight upon the

weapon to suit the distance of a well-

deflned target, to allow for any wind

that may be blowing, to aim leisurely,

and to pull the trigger. This is the

theory which is practised at Bisley, and
those who follow it are clamoring to

have it continued in its old form. The
fact that this form of rifle shooting is

almost useless for active service does

not seem to make any difference to them.

A departure from this simple idea of

liring a rifle to hit a mark must be made
as soon as rapid shooting begins under

service conditions, and as a result cer-

tain complications arise. For instance,

it has been found by experiment that

with the British rifle and Mark VI. am-
munition, there is a deviation of the line

of departure of the bullet from the line

of the axis of the barrel, caused by tlie

motion set up in the latter by the force

of the explosion. This deviation, which
is known as "jump," depends upon the

nature of the charge, the muzzle velocity

of the bullet, the condition of the rifle,

including the bore of the barrel, the

tightness of the screws holding the bar-

rel to the stock, and whether there is a

bayonet fixed or not, and with every

variation in the manner in which the

rifle is lield.

Long Range Mark Shooting.

Tlierefore, on active service, the

simple theory of rifle shooting is no
longer true. Conditions then prevail

when the rifle cannot be kept always at

tlie same temperature, or fired so slowly

that the barrel does not heat. All this

at once throws doubt upon the useful-

ness of the expert target shot, who de-

pends upon the perfect condition of his

weapon, the accuracy of his ammunition,
and the complete control under the most
favorable circumstances of the breath-

ing of the marksman and of his muscles.

Npne of . these can be depended upon

•From a pnper read hefni-p the r.iniKllnn
Society of Civil Engineers.

with any degree of certainty while on

active service.

It was proved conclusively in South

Africa that great accuracy in rifle shoot-

ing at large, clearly defined targets, and

at long ranges which were definitely and

accurately known, is of little avail in

active service, as the necessary condi-

tions cannot be reproduced. This does

not mean that great accuracy of rifle

shooting is not useful at shorter ranges

where all these disturbing conditions

have less influence. It is laid down in

the British Army training that accurate

shooting at from 200 to 500 yards is of

extreme importance, provided it is com-

bined with great rapidity. Maximum
rapidity of fire with individual accuracy

at long ranges is, however, not worth

working for, because it cannot be main-

tained under service conditions.

Concentrated Volley Firing.

The realization of these facts at once

completely clianged the training the in-

dividual soldier undergoes in the regular

army. Previously efforts were made to

train the men individually for long

range shooting, but now they are not so

trained as individual shots. Not only is

it a question of barrel, ammunition and
the general condition of the rifle, but

there are other factors causing inac-

curacy, such as barometric pressure,

weather, temperature and the fact that

it makes a difference whether the firing

is along a horizontal line of sight ..r up
or down from the horizontal. All these

points have a serious effect on target ac-

curacy at long ranges.

Instead, therefore, of attempting to

train each man to shoot with extreme
accuracy at ranges beyond 500 yards, an

effort is made to use the rifles of com-
panies or half companies as one firing

machine, and to turn the stream of bul-

lets into any area it is desired to beat

with fire. This new system requires a

quite different type of skill. It is first

necessary to have a very highly trained

firing leader who can judge distance ac-

curately either by eye or with tlie aid of

a range finder, and who has some way
of indicating to the men who constitute

his firing machine, what target he wants
them to aim at.

Standardizing Rifles.

Before he can get his machine at work,

although he knows how to judge dis-

tance and indicate targets to secure pro-

per results, he has to standardize his

rifles by some method which can be used

in the field, and which, therefore, re-

((uires no complicated apparatus. When
the rifles are thus standardized, each

man can be instructed as to the range

at which the backsight of his rifle is to

be set to get the range desired. Rifles

have been found on examination to be

really ranging at 1,200 yards when the

backsights were set at 1,500. Thus on

service, a flre-leader must have each

rifle standardized, be able to demon-

strate targets, to judge distances, and to

judge ground in relation to rifle firing.

Many good fire-leaders were in the divi-

sions which first went to the continent,

but the casualties amongst them have

been enormous.

The method of standardizing rifles is

very simple. It requires an open stretch

of ground and a vertical target—a barn

wall or a screen or even a tree will do.

Thirty yards away, the rifles are aimed

at the ground line with various eleva-

tions and tlie point of impact marked,

and from this the true range can be ob-

tained by reference to range tables, the

height above the ground being the de-

termining point. The judging of dis-

tance is most elaborately studied.

Accuracy of Observation.

On the first day, when the class arrives

at Hythe to undergo instruction the men
are led out to the seaside grounds, over

which the school has absolute control,

and asked without any previous warning

to say within three minutes how many
dummy soldiers are to be seen in front.

On one occasion out of a squad of seven,

one man saw one duiniuy and othei-s

various numbers, while one man saw

over twenty. In reality there were fifty

dummies exposed. This part of the

training is to teach soldiers to observe

accurately what they see.

Next it is necessary t6 teach the men
certain standard distances first over flat

ground, then over water, then over hilly

ground, and then from a low point to

one up a hillside; and Anally from a hill-

side down into the valley. These stan-

dard distances are seen and re-seen until

everyone is more or less familiar with

them, and with the apparent sizes of

dummies at these distances.

When new men become proficient in

the elementary part just described, they
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are given instruction of a more advanced

character. First, tliey are taken to a

hillside which commands some miles of

open country and told to listen. Two or

tliree shots are fired with blank cart-

ridges by a man who stands up for four

seconds after firing, and then disappears

into the gorse or behind a wall. Each

member of the class has to adjust the

sights of his rifle to the range for the

distance at which he estimates the man
was. This is carried on until a fair

standard of accuracy over the different

types of ground already referred to is

attained.

Judging Concealed Fire Direction.

In the next stage of instruction the

firing is carried on out of sight and its

direction has to be judged. After one

has learned to judge the direction of fir-

ing—and that takes some men a long

time to learn—the next step is to range

on the nearest fold in the ground which

might conceal the firers. The firer is

never exposed at all, and it is extraor-

dinary how, after training, men can ac-

curately by sound and observation of

the ground, discover the probable loca-

tion of the enemy, and get his range.

Once this elaborate instruction is gone

through, by eye, with the instructors

checking the distances accurately, men
are taught the use of the range finder,

but judging distance under service con-

ditions is put first.

The fire-leader is now instructed how
to indicate targets so that he can switch

the whole of the fire of his machine on

any point he desires. In service a tar-

get is seldom a very visible object. It

may be a line of heads at a thousand

yards, perhaps merely a fold in the

ground, a hedge or a house, but what-

ever it be, if the machine composed of

a company, a half company or a section

is to be used properly the target must

be absolutely pointed out to every man
who is in the formation.

Influence of Intervening Ground.

After the fire-leader has learned to

judge distances and to properly indicate

targets, he has to study the effect of

ground shape upon his rifle fire. Rifle

fire at short ranges, especially with the

modern rifle and high velocity bullet,

such as used in the German and English

armies, with an initial velocity of 2,400

feet a second, requires very little spe-

cial sighting anywhere within a range

of 600 yards, and so long as the ground

is horizontal the fire is easy to control.

With a rifle fired from a prone position,

the trajectory up to 700 yards, is well

below the head of a cavalry man and not

much above the infantry, and at 600

yards or less it is well below the head

of the infantry.

With these bullets and such trajec-

tories, it is obvious that, for service

work, sighting—but not aiming—hardly

matters at all inside of 500, 600 or 700

yards' range because if a man l.ying on

the ground fires at the ground line at

any man approaching in the erect atti-

tude on horseback the latter will be hit

somewhere, and that enables a battle

sight to be used. Of course, this is quite

distinct from target shooting, for the

ol)ject is to hit to kill and sighting does

not alter very much unless the ground

has a di]) into which the enemy may
sink.

At say 1,000 or 1,500 yards conditions

are completely changed, because the bul-

let is coming down so steeply that the

dangerous ai-ea is smaller, therefore, the

nature of the ground is of great import-

ance. From 600 or 700 yards outwards,

then ground becomes more and more a

consideration in relation to rifle fire. At
a range of 2^00 yards, the culminating

jioint of the trajectory is reached be-

tween 1,600 and 1,700 yards, the bullet

t!;en being at a height of 600 feet above

tie horizdntal line of sight. It is this

yreat height of trajectory at the longer

ranges which is So important. A bit of

ground that followed the trajectory in

its curve would be a perfectly ideal field

of fire because from the muzzle of the

rifle to a distance of 2,800 or ,S,700 yards,

which may be taken as the extreme ranse

of the modern British rifle, the whole

area would be dangerous space, and no-

thing could advance. Such bits of ground

occur only rarely, but they are to be

found, and it is to make use of them
tliat fire-leaders have to be trained.

Rifle Fire Defence.

The ground, therefore, has a great in-

fluence upon the defence of a position by

rifle fire, and determines the type of po-

sition to be selected for defence. Of the

stream of bullets sent out from a single

machine gun or the rifles of a company,

the best directed flfty per cent, furnishes

a nucleus of the action of fire. Rather

more than fifty per cent, of the bullets

are effective from the point of view of

beating ground, but not of killing the

enemy.

With fairly good shots and with rifles

i-ecently tested and directed by a good

flre-leader, about 75 per cent, of the

bullets will fall within the really effec-

tive area. There will be a certain spread-

ins' out of the nucleus by Ihe creation of

a larger dangerous area on downward
slopes. With gi'ound which slopes up-

ward from the line of sight, it follows

that if a company is forced to occupy a

position with rising ground near it, the

leader camiot hope to develop any very

sireat fii-e effect against the enemy while

the latter are descending the slope. On
the other hand, the enemy while on the

top of the slope cannot develop any

great fire effect against the company be-

cause their fire will of necessity be a

more or less plunging one on account of

the downward inclination of the line of

sight, and a plunging fire gives so small

a dangerous area that it is likely to do
but little damage.

It is recognized with all the influences

wjiich exist to make ranging- difficult,

that it is practically impossible for any
man, however skilful, to judge the pro-

per range at which to set his sight. Al-
though he may judge the distance per-

Iiaps within a hundred yards, that will

not help him much if tiie range is 2,800

yards where there is a fall of about 1.37

feet in the last 100 yards of the bullet's

flight. It is not only difficult to get the

exact range, but also to get the baro-

metric and temperature effect of the air.

To overcome these difficulties, a device

known as "combined sigiits" is adopt-

.'d—that is, making part of the firing

machine fire at one range, and part at

another, say half a company at 1,400

yards and half at 1,550, which spreads

the nucleus of the fire zone.

"Combined Sights" Device.

With accurate ranging, tiie nucleus of

the beaten zone will fall witliin the re-

(piired area, but without such accurate

judging there will be no effective beating

of ground where it is required, or the

nucleus may only touch the edge of the

required area with too tiiin a shower of

bullets to do real damage. It is therefore

frequently necessary to use combined
sights, so as to get a greater searching

])ower and depth in the zone of fire. In

searching ground, the same aiming mark
is used throughout one search, but the

range is progressively increased or de-

creased, so that a strip of ground is beat-

en for perhaps a mile in depth and then

another strip is beaten, and so on until

the whole ground is searched in strips.

Similarly, sweeping may be carried out

by changing the direction of fire cross-

wise—or searching may be combined with

sweeping—so that if there are four com-
l)anies in action, two are searching and
the other two sweeping, two working
fore and aft and two working backward
and forward across the front allotted to

them. In this way the greatest possible

psycliological effect that fire can pro-

duce is obtained. A dropping fire does

not disturb men very much after the

first few minutes because so few men
get hit and there is so long an interval

between hits that no one gets nervous,

whereas, if heavy fire is brought to bear

with a sudden rush on one part of the

line and suddenly switched to another,

each bit of the line struck by the gust of

fire is not only materially damaged but

the men are also correspondingly dis-

tressed, which puts their sliooting out

more rapidly than anything else. When
men are demoralized by heavy casualties

around them their shooting is likely to

be very poor.

After all this long range and collective
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flrino; praotioe, tlie traininpr in the Brit-

ish army lias another feature, viz.. indi-

vidual snap-shooting. Suppose that men

are attacking a position and have fouglit

their way forward under the command

of their fire-leaders until they have

reached a position of say 200 to 250

yards from the enemy, at which point

tiiey are unable to advance further be-

cause any man who stands up is imme-

diately shot. It is at such critical stagre of

the attack that a special phase of the bat-

tle develops. It is the crisis of fire, and

has for its object the winning of either

material or psychological superiority for

one side or the other, in order that one

of the forces may charge home and close

with the bayonet.

Rapid, Accurate Fire at Short Range.

At short range, material as well as

l)sychological superiority is gained by

putting the fear of death into every man

on the other side every time he moves,

and that can be done only by extraord-

inarily rapid shooting with extreme ac-

curacy, so that every time an enemy's

head appears around a stone, through a

loophole or over a cover, it is at once

greeted with a stream of bullets all

around him. Once the enemy's head can

be kept down in this way there is nothing

to stop the bayonets—and it is with the

bayonet that the decisive results can be

obtained. An effort is made to get the

troops so close to the enemy that they

can use this rapid and accurate short

range fire, to which they ere trained. In

short range ftghting the men have to act

individually because there is no time or

opportunity for any command. They fire

whenever possible and when the fire-lead-

er has got his men to that position and

feels that they will win moral superiority

he is ready to make his final plans to

close with the enemy.

Such, then, are the ideas which have

been the basis of training of the British

regular army in the last few years. The

actual course of training is of extreme in-

terest. At the great ranges at Hythe there

are thousands of dummies which can

be moved with great realism in almost

any direction and at almost any speed.

Even dummy cavalry can appear, gallop

across the plains and charge. Guns ap-

pear and ffallop into position, and the

whole ranare is really a maze of mechan-
ical devices to secure the movement of

different sets of dummies.

The Dummy Feature of Training.

One of the most interesting features

there shown, is a small position definitely

prepared for defence by a hundred men.
In front of that position, extending for

about 300 yards, is ground over which
dummies are arranged to advance and at-

tack. As a demonstration a hundred real-

ly good shots are selected and instructed

to hold the position while they are at-

tacked by the dummies, and each given

150 rounds of ammunition. The dum-
mies begin to come forward in definite

infantry attack formation from the ex-

treme limit of the range. The attack de-

velops and is pressed home. As a rule,

the dummies are practically untouched,

and the men who defend the position,

these good target shots, are in a condi-

tion bordering upon physical collapse

from fatigue after trying to fire 150

rounds with extreme rapidity.

The continual discharge of the rifle is

very fatiguing in itself. Rapid rifle fir-

ing after 100 rounds is no joke becase

the barrel gets very hot and the kick

very savage. As a contrast a series of

recruits from a line regiment, who have

done no firing, except at short ranges,

but have been carefully trained in parade

and field in recog-nizing targets and snap-

ping without firing, are placed under

command of five good fire-leaders. One
of the fire-leaders is a company com-

mander, and the other four are section

commanders. These much poorer shots,

not through any virtue or merit of their

own, but through the skill of the firing

commanders, are able to inflict hits upon
between 70 and 80 per cent, of the dum-
mies in attack. That, of course, would
not be reproduced in a real attack, be-

cause the enemy would be firing at the

holders of the position, and the fact of

being fired at has, with all but the most
experienced veterans, a certain disturbing

effect. It is, nevertheless, wonderful how
little difference it makes to men after a

few days.

Close Order—Effect of Rifle Fire.

The next practice for demonstration
is intended to prevent mistakes in for-

mation, and shows the effect of rifle fire

upon troops in close order. A series of

screen are put up to represent a battalion

in quarter column, with its eight com-
panies close together. A party of green

shots led by an experienced fire-leader

have to deploy into position about a mile

away from the screens. Sitting amongst
these screens in little metal beehives,

closed against the fire, but open on the

other side, are the officers to be instruct-

ed. Firing is opened under direct in-

structions as to range, and 100 rifles

working their hardest for a minute
means that about 2,000 bullets are dro))-

ped in the striking area in 60 seconds.

To sit in one of these beehives is a lib-

eral education, for before the reports of

the rifles are heard the ground begins
to boil. Stones jump and smash through
the screens with the whizzing of bullets,

and then the noise of the firing comes,

and within a minute all the screens are

wrecked, the poles are smashed, and
everything comes to pieces. The same
experiment repeated with good shots

without fire-leaders in the same circum-

(^tances. is also instructive. Usually noth-

ing happens, the men apparently judge

the distance wrongly and, breathing fast

after a rapid advance are not able to

hold their rifles steady on the target.

It is through such practical demonstra-

tion that infantry officers and men in

the British Army are trained.

General.

No attempt has been made in this

paper to elaborate points in connection

with the use of the rifle, but simply to

indicate in a general way the lines along

which the Britisli army is trained and
along which all the forces of the British

Empire are asked to train themselves,

although many of them have not as yet

responded to that invitation.

There are still men who are in the

position of leaders of troops who hold
out for long-range target shooting as

though it had proved to be of real value
in the field, whereas it has been found in

actual service to be of almost no value
at all. It is excellent elementary prac-

tice, teaching a man how to handle his

rifle properly and keep it steady. The
British War Office has been seeking to

get the competitors at Bisley to agree
to a complete change in the type of com-
petitions, introducing service conditions,

and it is only because the men who are

interested in "pot hunting" do not un-

derstand the more serviceable type of

shooting that an agreement has not yet

been reached.

Of course the war has stopped this dis-

cussion, but unfortunately it has not

stopped the results of the different types

of training. There are troops with th''

Allies who have been trained on the old

theory that everyone must be a good tar-

get shot to be useful, and in the idea

that the officers have comparatively lit-

tle to do with the shooting; whereas the

officers, n.c.o's, and squad-leaders who
control the fire are really the men r''-

sponsible for the shooting of the whole

m.achine.

Kitchener and the Office Boy.—An
amusing story has been going the round

of the Tyne shipyards concerning the re-

cent visit of our King, accompanied by

Earl Kitchener, to certain local works.

The Royal party was in the drawing

office of a celebrated firm on one occa-

sion, when the door opened somewhat

noisily, and a youth entered, apparently

in ignorance of the presence of the visi-

tors. "You are not one of the draughts-

men, are you?" inquired his lordship of

the newcomer. "No, sir, I am the office

boy," was the reply, given with such an

air of self-importance that the habitu-

ally stern face of K. of K. relaxed.

Turning to the King, the War Lord

gravely exclaimed, "Tour Majesty, the

office boy."
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CHATTERING TAPER REAMERS.
By J. C. Klaehn.*

THE writer was much interested in

your article in the June 17, 1915,

issue of Canadian Machinery,

page 519, on " Chatterinj;' Taper Ream-
ers," from Herbert's Mont lily. No
doubt all that was said will be quite

readily agreed to by those who have at-

tempted to produce large numbers of

reamed taper holes, which had to be per-

fectly smooth and accurate.

Recently the writer had a larue (juan-

tity of taper holes to be reamed in brass

castinus, which were used as quick-

make-and-break couplinjis on a eom-
jiressed air system. These couplings

had to be interchangeable, thus grinding '

to lit in pairs was out of the question.

From previous experience with the

standard taper reamer, I knew that it

would not do very satisfactory work,
and, if possible, I wished to use )>ower

for operating the reamers, as consider-

able material had to be removed. The
accompanying sketch shows the reamer
we adopted for tliis work.
You will note that spacing of the

teeth is quite coarse, being quite reverse

to the usual practice, but quite neces-

sary for rapid removal of stock.

The main feature of the design of this

reamer is in the alternate straight and
spiral or "backward" teeth. This pre-

vents the reamer from "hogging in,"
and permits power to be used to drive it.

The holes that these reamers produce
are as smooth as can be desired, and un-
less a person had actually tried one of
them into a reamed hole by hand, and
felt the velvety action of its cutting
edges, it cannot be fully appreciated

through what might be called a "waste-

ful method" in handling these tools.

Where several of these clamps are used

together, and each one is removed from
the bolt and work and thrown on the

COLr.AK AMD S<rui.\(i Font STUiAJ)l)I>lC
OLA.MP.

floor or dropped down somewhere after

an operation is completed, it is readily

seen how wasteful this proceeding is.

There is seldom any need to remove the

straddle-clamp entirely away from the

bolt, or let it even drop down, in order

to remove the work from the machine.

It is only necessary to provide some
means to keep the clamp upheld, so that

it can be drawn back sufficient to clear

the work.

A useful time-saving suggestion by
which a straddle-clamp can be kept in

position while work is being jjlaced or

removed from the machine is shown in

the sketch. It consists of a collar screw-

TAIl'EU COITPLI.NG REAMER.

that for a taper reamer, alternate

straight and "backward" spiral cut

teeth certainly seem to be the correct

design.

A STRADDLE-CLAMP SUPPORT.
By .1. K. Cooley.

ON planers, millers, and other machines
where straddle-clamps are used to strap

down work, a great deal of time is lost

*MastiT Meclmnli', Ciiii. Consnlldntwl Hiilibcr
Co.. licilln, Out.

ed on the holt a suitable distance below
the clamp, on top of which is placed a

spring and washer as shown. It is

readily seen that when the nut is un-
fastened, the spring causes the clamp to

lift up, so that it can be drawn l)ack

from the work.

One lennth of spring can be used for

different lengths of bolts, it being only

necessary to set the collar so that the

si)ring will have a slight tension under

the clamp at\er the nut is unloosened.

UNNECESSARY NOISE IN MACHINE
SHOPS.

By E. C.

A GREAT deal of the noise made in ma-
chine shops is unnecessary. In order to

produce good work, and in order that

workmen shall not have their attention

attracted away from same, it is impor-

tant to eliminate as much as possible all

unnecessary noise. While all noise can-

not be entirely done away with, it is

possible to reconstruct some of the

means that produce it so that the sounds

will be considerably lessened.

Attention is called to the unnecessary

noise made in having bar-stock run

loosely in the upright supports that are

fastened to the floor near the ends of

screw machines and turret lathes. Every-

one is familiar with the rattling and
banging noise produced, especially when
the speeds are changed or reversed, as

rei|uired in running a die off a thread.

This noise is caused by using only one

size stock-holder, in order to take in all

B

Q
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the different diameters of stock in one
machine. An example of this is shown
in the illustration at A. If separate

stock-holders are used with holes of the

same diameter as the bar-stock, as sug-

gested at B, this noise would be greatly

reduced. The holder is fastened to the

rod by means of a set screw. Several of

these holders could be made up and
marked, and kept together in a box al-

ways ready for use.

®
SHAFT RACKS.

By ('. James.

WHEN piling small shafts on a work
bench the general method is to stack

them up pyramid fashion, supporting

them on the sides by means of nails or

pointed rods driven into the bench. This

method is not always dependable, as the
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nails or rods often give way, letting

down the shafts with a great noise and
confusion. Another objeetion is that

more space is taken up than really

necessary.
' In the enclosed drawing is shown a

neat and reliable arrangement for hold-

ing a considerable number of shafts in

a limited space. It consists of two light

yet substantial cast iron racks, that are

SHAFT R.\CKS.

"stood up'" near each other on the work
bench, the shafts being placed across

them as shown.

The racks as seen in the drawing are

made up to hold 100 shafts of 1-in.

diameter in a space of 10 in. by 12 in.

GROOVED BLOCKS FOR HOLDING
WORK PARALLEL.
By J. Hartford.

IN making a jig or doing any accurate
tooling, it is sometimes necessary to hold
two pieces of work together parallel for
the purpose of drilling or filing them,
etc. For this means two steel blocks
are placed against the work and fasten-
ed on with a parallel clamp.

In manipulating the blocks, they often
slip away and fall to the floor, or they
are not placed satisfactorily in the
clamp after the screws have been drawn
up. In the illustration is shown a use-
ful "kink'" that may be of interest to
machinists. It consists of cutting a
groove in the blocks so that they can be
slipped on the clamp as indicated, there-

GR<:K)VKn BLOCKS FOR HOLDING WORK
PARALLEL.

by keeping them from falling from the
clamp, and maintaining them in an up-
right position when the screws are
tightened.

©--

TURNING AND BORING LATHE FOR
LARGE SHELLS.

IN
order to meet the demand for ma-
chinery for the rapid production,
both in turning and boring of large

shells, the Bridgeford Machine Tool
Works of Rochester, N.Y., have taken

their 32-in. heavy pattern triple-geared

head engine lathe and arranged it with

devices that permit of maximum produc-

tion up to the limit of the best high-

speed steels. The lathe is up-to-the-

minute in design, is a powerful, well-

built tool, and, on a 32-in. diameter, de-

livers a pulling power of approximately

17,800 lbs. at the tool.

A power-fed tail block of massive

construction can be supplied, which

makes the boring of large shells a simple

and rapid operation. The bar, which is

51/2 in. diameter, and bored and reamed

for No. 7 Morse taper, is arranged on a

swivel so that either straight or taper

holes can be bored without using the

taper attachment. The power for oper-

ating the bar is taken from the lead

screw and transmitted to the bar

through gearing. In addition to the

power feed, there is an arrangement

on the controller. The quick change gear

box enables the operator to obtain in-

stantly any desired feed.

A number of firms with these lathes

in operation have, we understand,

equipped them with side turning or full

swing rests, and, when so equipped, they

are able to take care of large shells to

the best possible advantaae.

®
OIL IN MOTOR WINDINGS.

By A. F. Adams.

ON a 400 h.p. induction motor we have

had considerable trouble with oil getting

into the stator windings. The oil ap-

parently worked out around the plugs,

inserted in the bottom of the oil well for

draining the bearings, and also around
the connection, where the gauge glass is

placed.

Several times the plugs had been

TCRXIXG AND BORING LATHK FOR LARUK SHELL.'^.

whereby the bar can be traversed by

hand, either slow or fast, as desired by

the operator. The large handwheel has

two positions—one for fast movement,
and the other through back gears. The
small handwheel is for engaging or dis-

engaging the power feed. There is cross

adjustment for the tail block, also

lateral adjustment along the bed. A
four tool steel turret on the compound
is of great assistance in the rapid and
economical handling of the work.

Tlie lathe shown is driven by a 18 h.p.

Westinghouse variable-speed motor, and
controlled from the carriage by the use

of a Westinghouse drum-type controller,

which is placed on the rear of the frame.

This enables the operator to control the

motor from the carriage and change
from slow to fast speed or vice versa,

without leaving his position at the car-

riage. Without a motor the head block

gives fifteen mechanical speed changes
in geometric progression, but when the

lathe is equipped with variable-speed

motor drive, these fifteen speeds are mul-
. tiplied by as many points as there are

taken out and cleaned, and, as the

threads in the castings were in good con-

dition, also those on the plugs and gauge
glass connections, they were replaced.

Each time that this was done, however,

the leakage seemed worse, drops of oil

would form on the bottom of the bear-

ing and on the outside, and, due to the

current of air which was generated by

the fans of the rotor, a portion of the

drop of oil would be deposited on the

windings.

As something had to be done, we
scraped the paint oflf of the casting

where the plug and gauge connections

were and found our trouble. A portion

of the casting seemed to be porous, and
this was where our oil was coming from
and not from the drain plug and gauge

connection as had been supposed.

We successfully stopped the trouble

by putting a piece of condenser tube

packing around the plug and leading it

to the floor. All of the oil goes down
the string, and the windings are per-

fectly dry. Any piece of soft cord will

answer the same purpose.
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VAULT FEATURE, DOMINION
BANK BUILDING, TORONTO

NOT the least attractive feature

of the many such to be

formed in tlie design con-

struction, equipment and appoint-

ments of the new Dominion Bank sit-

uated on the south-east corner of King-

and Yonge Streets, Toronto, is the great

two stories, the upper or safe deposit

vault, the lower or treasury vault.

Protective Devices

Surrounding the vault is a patrol

passage 3 feet in width. At the cor-

ners are placed heavy silvered glass

mirrors, full depth, and set at such an
angle as to permit of free observation

the vault, and at the same time permit

an unobstructed view of all open space

beneath.

Directly over the observation tunnels

just mentioned is a 28 inch floor, the

construction of which consist of rein-

forced concrete, closelv staggered iron

grillage, 2^/2 inch steel lining, and tile

laid upon a cement base. Tln' w:i!!s also

TWO VinWS OF CIRCXUVR DOOR TO SAFKTY VAULT, DOMINION BANK HKAD OFFICE Bi:iI>.DIN<;, TORONTO.

vault, admitted to be the largest as well

as the most complete in' Canada. The
approach is by the broad marble stair-

way leading from the savings bank de-

partment down to the public space

separated from the vault lobby by a

massive steel grille with bars one and
one-half inches thick, spaced four inch-

es on centres, and reaching from the

floor to ceiling. The vault is erected

entirely separate from the building con-

struction, and is approximately 33 feet

Sfjuare by 25 feet Iiigh; divided into

on all sides; while similar arrange-

ments have been made above and below,

so that no exposed surface escapes the

attention of the guard. Lights with

silvered reflectors are arranged by

means of removable parts so that the

entire length of the observation space

is well illuminated. Even the bottom

of the vault is constructed in such a

manner as to remove all possibilty of

tunneling. Upon the solid rock-bed, 18

inch steel beams encased in concrete

form a series of piers which su])|>(>rt

»JS?^-.

are similar in thickness to the floor,

built up of 21/2 inches of shock and
drill-proof steel surrounded by 2 feet

of rock concrete. This concrete is

made impervious to fire, shocks and
acid applications by having two rows
of heavy steel beams embedded within.

The entire outside surface of laminated

lining is waterproofed by two layers of

heavy tar paper with applications of

liot tar on both sides.

To enter the safe deposit vault it is

iici-i'ssHry to pass tlirougii one of the

TWO \li:\V.< OK l>NTl!AN(K DOdi: 1 ( ) TUKASlIt V VAULT, DO-MINToN ItANK HEAD OFFHT-; lUI UlilN(i. TORONTO.
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largest and heaviest doors ever built.

It is circular in shape, 2y2 I'eet thiek,

weighs more than 30 tons, and has a

clear opening of 7 I'eet 6 inches in

diameter. The door guarding the treas-

ury vault below is of the same thick-

ness and construction, but rectanjruiar

in shape.

The doors are of composite construc-

tion, the outer half formed of low steel

castings containing 10 inches of con-

crete; interlaced refractory steel mem-
bers IV2 inches in diameter, by 4 inclies

on centres; and an outer Inirner proof

metallic section. The inner half is

built up of seven parts each of 2 ineli

thickness firmly welded touether; three

layers of flve-ply chrome steel plates;

four layers of low steel and solid cast

steel bolt frames. With the exception of

two narrow rebates, there is no short

stepping and no customary tongues and
grooves.

Lock Mechanisms

A feature of unusual interest is the

locating of the combination locks and
bolt-throwing mechanism on the door

jambs and the time locks upon the doors

proper. The arrangement necessitates

the putting of holes through both the

jamb and the door in order to reach the

dogging devices in burglar operations

and jirovides doors solid and without

spindle holes. All locks and bolt-throwing

mechanism are covered with heavy steel

plates, while the combination dial is in

shape of a steel cylinder disappearing

angle-wise in the top of the front pres-

sure housings. The front end is pro-

vided with an oval glass window, be-

hind which appears an electrically il-

lustrated dial with two revolving point-

one of convenience, as the cylinder is

located upon a normal line of vision,

but absolutely prevents any unauthor-

ized observation of the setting up of

the combination numbers.

The doors are hung upon massive

steel crane hinges provided with ball

and roller bearings and so carefully

SEVEN MISTAKES OF LIFE.

Here is an American editor's enumera-

tion of the seven mistakes of life:

1—The delusion that individual ad-

vancement is made by crushing others

down.

2—The tendency to worry about

things that cannot be changed or cor-

rected.

3—Insisting that a thing is impossible

because we ourselves cannot accomplish

it.

4—Attempting to compel other men
to believe and live as we do.

5—Failure to refine the mind by ac-

quiring the habit of reading good litera-

ture.

6—Refusing to set aside trivial pre-

ferences in order that important things

may be accomplished.

7—The failure to establish the habit

of saving money.

balanced that they are easily manipu-
lated. They are steam tight and locked

with a train of twenty holding bolts,

41/2 inches in diameter. The bolt work
is covered with sections of French plate

glass, at the centre of which is a circu-

lar glass door 15 inclies in diameter.

been set in Iront of the entrances for

the su|)port of the mechanism, whereby
sections of the floor are dropped by the

use of a hand lever to permit the open-

ing and closing of the doors and then

raised and locked in position to com-
plete the floor levels.

Electric protection has been installed

so that in case any attempt has been

nmdo to drill through the walls or doors,

or should the doors be opened in any
unauthorized way, three large gongs

sound an alarm, one being located upon
the exterior and two upon the interior.

Safety Deposit Vault Equipment

The safety deposit vault is equipped

with more than a thousand boxes of

various sizes, finished in polished steel,

locked with the latest interchangeable

key locks, and provided with an enamel-

led bond drawer. The vault has a pol-

ished steel grille and gate located dir-

ectly within the main vault entrance.

The floor is tiled with marble slabs, the

joints being "struck" with monel metal

bars. The walls and ceilings are panel-

led with steel plates and bars, and the

lighting is furnished by a double system

of electric equipment so arranged that

tlic vault cannot be thrown into dark-

ness by anyone exce])t the jiroper offi-

cials.

Within the vault is a telephone which

allows a means of outside communica-
tion by any person accidentally locked

in at night time. If such an accident

should occur the prisoner will find a

pair of lights burning and a card of in-

structions advising whom to call and

how to release the time lock devices,

after which the combinations can be

operated. Large volumes of fresh air

STEBL GUII.I.K IX KUOX'T OF .SAFETY VAULT. INTERKHt OF SAFKTV l)F;r(IMIT VArl.T.

ers which are connected with operat-

ing knobs located on the side of the

housing, used to set the combinations

of the locks. The device is not onlv

The outside ring of glass is one piece

without radial frames, set with a grey

invisible packing.

A special foundation of concrete has

are constantly delivered into the vault,

the circulation of which is augmented

by fans.—Cuts t^ourtesy of "Construc-

tion."
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THE WAR A TEST OF ENGINEERING SKILL AND
CAPACITY.

W\\
alt' now into the Iwi'lflli month of tlie war and

evidences are not laekinjr that its duration will he

at least as lonfj- ajiain. A feature of it, however,

tliat seems to have heen given little consideration relates

to the part our Ktnpire has played and is still i)layini;' hy
virtue of its havinsr become one of tlie combatants.

In submitting the view, that, long ere this, Germany
would have over-run the whole of Europe and have become
a menace to world freedom, but for British intervention

on behalf of the latter, expression is given to the thoughts

and ideas of all who have followed the course of events in

the various theatres of conflict since last August. Too

sanguine expectations, seem, however, to have been formed

as a result of our entry into the conflict—in a word, too

much seems to have been taken for granted in the matter

of our preparedness to make a swift and effective on-

slaught on our enemy and all too little was known of his

highly developed fighting machine, its engineering supple-

ment and mainstay.

When the inside history of the war comes to be writ-

ten, it will be found that resourcefulness and deeds of

valor or far-flung battletields—of the type and nature

chronicled in other conflicts, sea and land, may have to

give pride of place for the first time to engineering ex-

pertness, ingenuity and constructive ability. In a word,

the requirements of any combatant nation are, if success

is to be attained, that the industries of that nation, and

particularly those relating to engineering and metal-work-

ing be enlisted and mobilized for service. Mobilization of

industry did not materialize in Britain w^ith that of her

standing army and her fleet, although now it is realized

that such a step should have been taken. The man as in

the past was reckoned to still have implanted in his nature

grit superior to that of any adversary and to be at least a

match.

Among other things these montlis of war have taught

us, however, is that individual men in even overwhelming

numbers are only of value when supported by the pro-

ducts of our workshops and factories. We need, it is true,

all the men we can get, and we want a great many more

to offer themselves; incidentally tliis is a particularly

pressing matter with us to-day in Canada. We need more

than men, however, we need engines and munitions of war,

but as in the case of the Motherland, we have gone into

the manufacture of these in that more or less spontaneous,

unsystematic manner that marks our race.

As has been said, there was no Imperial command to

put every lathe, tool and forge at the service of P^mpire.

We simply have taken advantage of the opportunities

afforded of Government work, realizing that thereby we
were helping out in the task of suduing Germany, and in-

cidentally helping ourselves. We have heen manufactur-

ing shells and having had several months jiractical ex-

])erienee of the work, we had got to the stage at which not

a little pardonable pride was being taken in our achieve-

ment, but our shell products, although as called for, are

incomplete for service. We are now a«ked to make them

so, it only being realized at this late day that shipping

empty shells either to Britain or France is a clumsy, un-

economical and unbusinesslike proceeding.

Compared with our shell forging and machining plants,

those equipped for adding the "fixed ammunition,"' are

away less than a handful. Wherever the blame for the

))resent state of affairs may be placed, much unnecessary

lieart-hurning and confusion is likely to result in our shell

shops. Sufficient enterjirise should have been shown by

our Dejiartmenl of Trade and Commerce to make sugges-

tion tu the British War Ofiice that our Canadian plants

were both eiiual to the task and were prepared to furnish

shells ready for the gun batteries.

Canada would have been unanimously at its back if it

had demanded from Lord Kitchener why orders for mil-

lions of completed shells should not be given to our manu-
facturers. If Schwab, with the United States Consular

service at his l)ack, could sell to the British War ])ei)art-

ment, why could not Foster do the same thing with Canada
at his hack? Obviously we need a business, not a political

engineer at the head of our Trade and Commerce Depart-

ment.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

15 75

PIO lEON.

Grey Forge. Pittsburgh .fl3 20 $13 45

Lake Superior, char-

coal, Chicago

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.

Middlesboro, No. 3 ...

.

21 00

Carron, special 22 GO

Carron, soft 22 00

Cleveland, N'o. 3 21 00

Clarence, Xo. 3 21 00

Glengamock 25 00

Summerlee, No. 1 25 00

Summerlee, No. 3 25 00

Michisan charcoal iron. 25 00

Victoria, No. 1 21 00

Victoria, No. 2X 21 00

Victoria, No. 2 Plain .

.

21 00

Hamilton, No. 1 20 00

Hamilton, No. 2 20 00

Tea lead f 3 50 $ 3 75

Scrap zinc 12 00 14 00

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect June 25, 1915:
Battweld lApweld

Blark Gsl.
Standard

. 63 321/2

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh... $20 00

Openhearth billets, Pittsburgh.. 20 00

Forging billets, Pittsburgh 25 00

Wire rods, Pittsburgh 25 00

Black Gal.

3,,8 m-

19 00

19 00

19 00

19 00

19 00

FINISHED IRON AND STEEL.
Per Ponnd to Ldtrce Bo.vers. Cents.

Common bar iron, f.o.b., Toronto. .2.15

Steel bars, f.o.b., Toronto 2.15

Common bar iron, f.o.b., Montreal 2.15

Steel bars, f.o.b., Montreal 2J.5

Bessemer raUs, heavy, at mill 1,25

Steel bars. Pittsburgii 1.25

Twisted reinforcing bars 2.15

Tank plates. Pittsbi\rgh 1.25

Beams and angles. Pittsburgh . .

.

1.25

Steel hoops. Pittsburgh 1.30

F.03., Toronto Warehoase. Ceata.

Steel bars 2.10

Small shapes 2.35

Wareliosse, Freight and Daty ta Trnj. C^ta.
Steel bars 1.65

Structural shapes 1.75

Plates 1.75

Frcicht, Pittabnrch to Toronto.

1S.9 cents carload; 22.1 cents less

carload.

BOILER PLATES.
Montreal. Toronto.

Plates, V4 to y2 in., 100 lb. $2 35 $2 25

Heads, per 100 lb 2 55 2 45

Tank plates, 3-16 in 2 60 2 45

OLD MATEBIAL.
Dealers' Bnrinc Prices. Montreal.

Copper, light $12 50

Copper, crucible 14 50

Copper, unch-bled, heavy 14 00.

Copper, wire, uneh-bled. 14 00

No. 1 maciine. compos "n 11 50

Xo. 1 compos 'n turnings 10 .50

No. 1 wrought iron 6 00

Heavy melting steel 5 75

No. 1 maehin'y cast iron 10 50

New brass clippings 12 00

No. 1 brass turnings 10 00

Heaw lead 4 50

1 2 in

^4 to 1^4 in.

2 in

2y2 to 4 in.

41 2- 5> 6 in.

7. 8. 10 in.

68

73

73

73

411/2

461/2

461^

46y2 72

70

67

42i:,

45y2
431/2

4oy2

V.4, % in.

I'i in

34 to 1% in.

2. 2K. 3 in.

X Stronc P. E.

.. 56 321',

.. 63 39y2

.. 67 431/2

.. 68 441-, .
.•»

in.

21 2 to 4 in

4i'2, 5. 6 in

7. S in
3EX Strong P. E.

I2 to 2 in 44 20i'2

21'^ to 6 in

7 to 8 in
Gennlne Wrot Iron.

63

63

66

59

43

40

.39i:>

421/^

42V2

351/0

19y2

i6y2

s; in 57 2€i'2

1 2 in 62 3514

3;i to 114 in. . . 67 40y2

2 in 67 401^2

214. 3 in 67 401/2

314, 4 in

4^i>, 5. 6 in

7, 8 in

Wroacht Xipples.

4 in. and under 77%%
4I/2 in. and larger 72V^%
4 in. and under, running thread. 57%%

standard ConpUncs.
4 in. and under 60%
4% in. and larger 40%

63

66

66

63

60

3614

391^2

39i''>

361^

331/2

Toronto.

$12 50

14 50

. 14 00

14 00

12 50

9 25

6 00

6 00

10 50

12 00

10 00

5 00

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws

Sq. Head Set Screws 65 &
Rd. & Fil. Head Cap Screws

Flat & But. Head Cap Screws

Finished Nuts up to 1 in.

Finished Nuts over 1 in. N
Semi-Fin. Nuts up to 1 in

Semi-Fin. Nuts over 1 in

Studs

NAILS AND SPIKES.

Standard steel wire nails,

base $2 40 $2 35

Cut nails 2 50 2 70

Miscellaneous wire nails. . 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

65%
10%
45%
40%
70%
70%
70%
72%
65%

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws 75

Stove bolts 80

Plate washers 40

Machine bolts, % and less 70

Machine bolts, 7-16 and over. ... 60

Blank bolts 60

Bolt ends 60

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes. .414c per lb. off

Nuts, Hexagon, all sizes.4%c per lb. off

Iron rivets 72% per cent.

BoDer rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.25

Wood screws, flathead,

bright 85, 10, 7y2, 10 p.c. off

Wood screws, flathead.

Brass 75 p.c. off

Wood screws, flathead,

Bronze 70 p.c. off

LIST PRICES OF W. L PIPE.

METALS.
Montreal. Toronto.

Lake copper, carload . .$21 50 $21 50

Electrolytic copper 21 25 21 25

Castinss. copper 21 00 21 00

Tin . 45 00 46 00

Spelter . . .

' 28 00 28 00

Lead 7 50 7 50

Antimony 40 00 40 00

Aluminum 40 00 40 00
Prieca p«r IM Ibo.

Standard.
Nom. Price.
Diam. per ft.

Vsin $ .05y2

i4in .06

%in .06

V2in .08y2

3/4in .liy2

1 in .17y2

IViin .23y2

iy2in .27y2

2 in .37

2V2in .58y2

3 in .76y2

3i'2in .92

4 in 1.09

4i/2in 1.27

5 in 1.48

6 in 1.92

7 in 2.38

8 in 2.50

8 in 2.88

9 in 3.45

10 in 3.20

10 in 3.50

10 in 4.12

Extra
Sixes
Ins.

VsinJ
y4in

s/gin

yain

%in
1 in

iy2in

l%in
2 in

2y2in

3 in

3i/2in

4 in

4i/2in

5 in

6 in

7 in

8 in

9 in

10 in

Strons.
Price
per ft.

).12

OTyz
.07y2

.11

.15

.22

.30

.361/2

.50y2

.77

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

D. Ex.
Size
Ins.

V2$
%

1

iy4

iy2

2

2%
3

3y2
4

41/2

5

6

7

8

Stronc
Price
per ft.

.32

.35

.37

.52%

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25
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COKE AND COAL.
Solvay Foundry Coke $5.75

ConneUsville Foundry Coke. . .4.85-5.15

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.o.b. Toronto.

IRON PIPE FITTINGS.
Canadian malleable, 40 per cent.; cast

iron, 65 ; standard bushings, 70 ; headers,

60; flanged unions, 60; malleable bush-

ings, 65; nipples, 75; malleable, lipped

unions, 65.

MISCELLANEOUS.
Putty, 100 lb. drums
Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll ..

Motor gasoline, single bbls., gal...

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil. raw, single bbls

Linseed oil. boiled, sinble bbls....

Plaster of Paris, per bbl

Plumpers' Oakum, per 100 lbs. .

.

Lead wool, per lb.

Pure Manila rope

Transmission rope, Manila
Drilling cables, Manila
Lard oil, per gal

$ 2.70

, 9.67

0.18

0.95

0.18

0.18

0.66

0.73

0.76

2.50

4.00

0.09

0.16

0.191/2

0.171/2

0.60

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
Vx inch $8.00

5-16 inch 5.35

% inch 4.60
7-16 inch 4.30

% inch 4.05
9-16 inch 4.05

% inch 3.90

% inch 3.85

% inch 3.65

1 inch 3.45
Above qnotatlons are per 100 lbs.

TWIST DRILLS.

o . %
Carbon up to 1% in 60
Cai*bon over II/2 in 25
High Speed 40
Blacksmith , 60
Bit Stock 60 and 5
Centre Drill 20
Ratchet 20
Combined drill and c.t.s.k 15

IMsconnts off standard list.

REAMERS.

Hand 25
Shell 25
Bit Stock 25
Bridge 65
Taper Pin 25
Centre 25
Pipe Reamers 80

Dlseonnts off standard list.

COLD DRAWN STEEL SHAFTING.

At mill Price list withdrawn.

At warehouses

TAPES.

Chest«rman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45.

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. .

.

3.50

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble. . .50 & 10%
Standard 60%
Cut leather lacing, No. 1 $1.25

Leather in sides 1.00

ELECTRIC WELD COIL CHAIN B.B.

3-16 in $9.00

i/i in 6.25

5-16 in 4.65

3/s in 4.00

7-16 in 4.00

1/2 in 4.00

Prices per 100 lbs.

SHEETS.
Hontreai Toronto

Sheets, black. No. 28 $3 00 $3 00

(nnada plates, dull,

52 sheets 3 10 3 50

Canada plates, all bright.. 4 25 4 50

Apollo brand, 10% oz.

galvanized) 6 40 6 40

Queen's Head, 28 B.W.G. 6 50 6 50

Fleur-de-Lis, 28 B.W.G.

.

6 30 6 30

Gorbal's Best, No. 28 6 50 6 50

Viking metal. No. 28 6 00 6 00

Colborne Crown, No. 28.. 6 30 6 30

Size

1 in.

11/4 in.

li/o in.

1% in.

2 in.

214 in.

21/2 in.

3 in.

31/4 in.

31/2 in.

4 in.

BOILER TUBES.

Seamless

$10 00

10 00

10 00

10 00

10 50

12 10

13 05

15 75

Lapwelded

20 00

25 50

9 20

12 10

12 70

13 90

15 00

18 90

Prices per 100 feet, Montreal and Toronto.

WASTE.
WHITE. Cents per lb.

\'XX Extra lOVi
X Grand 093^

XLCR 0914

X Empire 08y2
X Press 07^4

COIX>RED.

Lion . 0714

Standard 06%
Popular 053^

Keen 051/4

WOOIi PACKING.
Arrow 16

Axle 11

Anvil 08

Anchor 07

WASHED WIPERS.
Select White 09

Mixed Colored O6V4

Dark Colored O514

This list subject to trade discount for

quantity.

BELTING RUBBER.

Standard 50%
Best grades 30%

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we

are in close touch through provincial correspondents.

Montreal, Que., July 5, 1915.—The de-

mand for machine tools of all kinds, par-

ticularly engine and turret- lathes, con-

tinues very brisk with deliveries pro-

mised three months from date of plac-

ing order. In this line there is a wider

and more promising outlook than appears

at first sight. For example, with the

pressure to which machine tools are be-

ing subjected, the night and day shifts,

coupled with the added incentive of

piece-work prices, the life of equipment

at present in use will not be of long

duration. In other words, even in plants

now fully equipped, there will be a

steady and consistent demand for new
machine parts and also complete ma-
chines.

.Just at present, according to some ma-

chine tool users, there is great oppor-

tunity for the manufacture of lathes,

shapers, presses and milling machines.

On the other hand it is claimed that after

the finish of the war there will be a glut

of machine tools on the market. This

latter argument is, however, refuted by

the fact that even for the duration of

the war most shops will have to renew

their equipment units entirel.v.

There is not much difference in prices

of electrol.vtie copper between New York

and Montreal, the price in the former

place being one cent a pound cheaper

than locally. August deliveries are of-

fered at 19%c cash New York. The out-

look is that the price of copper will con-
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tinue to soar owing' to increased con-

sumption on account of war demands, it

beinsT highly problematical as to whether

production will keep pace with the con-

sumption. The opinion of leading mili-

tary authorities seems to be in agi"ee-

ment that the war has yet two years to .

run. All this is more or less guesswork,

however; at the same time there is con-

siderable capital invested on the strength

of such a long drawn out struggle. Fin-

ished steel prices have been extremely

well maintained.

Antimony still continues at 40 cents a

iwiind., wliich is a considerable increase

from 7 cents, the ruling price in the ante

belium days. The demand in this coun-

try for antimony is large and persistent.

The price of tin has not shown any

great variation in spite of the fact that

consumption is fairly strong.

Aluminum is quoted at 40 cents, but

buyers seem reluctant to pay this price.

Bids of .S8c have been made, but nothing

seems to be available at tliat figure.

While metal jsrices generally have been

rising steadily, the price of second-hand

lead is quoted at 4V2C, with more fre-

quent offers and prompt deliveries. In

fact, most all waste metals this week

show a considerably easier feeling, with

red brass and red brass turnings down
one cent.

The recent flurry in spelter prices

whicli, it is alleged in some quarters,

were deliberately marked down to facil-

itate the purchase of low-priced concen-

trates by the very people who will be in-

terested latier in getting as Iiigh a price

as possible for the refined product, did

not have any lasting effect on the mar-

ket. There was a rumor that manipula-

tive tactics were being resorted to which

caused the prices to remain firm. There

is every evidence of a fresh buying move-

ment being close at hand.

While no large contracts are yet being

booked, there are many inquiries in the

market. The way things are going, the

"stand-patter" is about on an equal

footing with the more venturesome. Just

to demonstrate what the activity is in

this metal, the New Jersey Zinc Co. has

declared an extra cash dividend of .SO

per cent. It is also rumored that their

capital stock will be increased three and
one-half times.

only will further war orders be placed

with Canadian manufacturers, but also

orders for equipment not necessarily for

the allied armies, but as a result of the

war. The contracts for locomotives and

cars already placed will no doubt be fol-

lowed by others. Shells for the Russian

Government are being made here and it

is expected that manufacture of shells

for the French Government will be com-

Toronto, Ont., July 6, I915.-The de-

velopment of foreign business and the

manufacture of war equipment, includ-

ins: munitions, are the chief matters of
interest in commercial circles. With
ordinary business dull and little pros-

pect of any material improvement for

some time to come, there is every incen-

tive for our manufacturers to look to

other fields rather than at home. As
regards this new feature, prospects are

improving and it is anticipated that not

COMING CONVENTIONS.

American Foundrymen's Asso-

ciation, Atlantic City, N.J.—Sept.

27-Oct. 1.

Foundry and Machine Exhibi-

tion Co., Atlantic City, N.J.—Sept.
25-Oct. 2.

menced shortly. It is expected that the

visit of David A. Thomas, the represen-

tative of the British Government, will re-

sult in large orders for war material be-

ing- placed in Canada.

Conrad F. Just, special Trade Commis-
sioner for Canada to Russia, has sent an

interesting report from Petrograd to the

Department of Trade and Commerce.

Mr. Conrad advises Canadian traders to

organize on the basis of a close study of

Russian requirements and to keep in

touch with the consumer by means of

local agents. He states that it is de-

sirable to have assembling shops in Rus-

sia, particularly for machinery, thus ef-

fecting a saving on customs duties and

l^erraitting tendering on Government

works.

Steel Market.

The mills have made an advance of $1

per ton on steel bars, plates and shapes.

CANADIAN GOVERNMENT
PURCHASING COMMISSION.

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-

ation :—George Gault, Winnipeg

;

Henry Laporte, Montreal; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

and quotations are now $1.25 f.o.b. Pitts-

burgh, with steel hoops at .$1.30 at the

same point. Canadian mills are quoting

$2.15 f.o.b. Toronto and Montreal. Prices

are very firm at the advance and may be

raised again. The active demand for

steel bars for shells continues with an in-

crease in tonnage. Specifications for

French shells have been issued and good

business is expected from this source, as

well as from Russia. Merchant business

continues quiet, and statistics show a

sharp decline in the building trade.

Since the last advance in galvanized

sheets, the spelter market has been eas-

ier but is recovering. Prices of sheets

weakened, but are firm again and an-

other advance is probable, as the spelter

market is stronger. Tlie continued ab-

normal price of spelter is affecting the

output of galvanized sheets considerably.

Some makers have withdrawn from the

market entirely and others are asking

higher prices for their product. Galvan-

ized pipe is firm at the higher prices an-

nounced last week and makers are seri-

ously affected by the spelter situation.

Cold rolled strip steel has advanced .$2

per ton. Prices on cold drawn steel

shafting have been withdraw-n pending

an advance which it is expt»cted will be

about $2 per ton.

In the United States the steel market

continues active and prices on all pro-

ducts are firm. Further large orders for

ammunition are pending and there is a

big demand for high-grade bars for

shells. There is a better demand for

steel plates owing to d(miestic consumi>

tion, and also on account of liig business

being done in the ship-building industry.

Pig Iron.

The market continues dull and the

situation shows no improvement. Prices

are unchanged.

Scrap Metals.

Quotations on copper and brass scrap

are holding very firm on good demand.

Scrap zinc has recovered and has ad-

vanced, being now quoted at 16c per

pound. Lead prices are firm but un-

changed. The market for iron and steel

scrap is quiet and prices unchanged.

Machine Tools.

Tlie market is distinctly quieter as re-

g;ir<ls new inquiries, but dealers are busy

filling orders already placed. Deliveries

are no better, the ingenuity of makers

and dealers being taxed to satisfy cus-

tomers so that they may begin operations

with as little delay as possible. Second-

hand machines tooled up for making

shells are being' requisitioned to make up

for the deficiency in new equipment.

There is a temporary lull as reirards new

sliell contracts and also shipment of shell

cases, but when plants of sufficient ca-

pacity for turning out fixed ammunition

have been equipped, there will no doubt

be increased activity in the shell indus-

try and interesting developnumts may be

expected.

Supplies.

Tlie supply business is very g(.od and

prices are holding firm. The demand is

jirincipally from the shell plants, al-

tliouglh ordinary business is showing

some improvement. There are no price

changes to note this week.
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Metals.

Tliere are few price chansjes to note

in the metal market this week, for with

the single exception of aluminum, which

has advanced, all markets are steady.

There is a bis; demand for t!his metal

and supplies are scarce. The tin market

has a weaker tendency, but the price is

unchanged. Copper likewise is unchang-

ed and the market stagnant. Spelter is

firm at the advance announced last week

and the situation shows no improvement.

The lead market is weak but quotations

generally are being maintained. The

antimony market is dull, but the posit-

tion of tlhis metal is good. The New
York metal exchange was closed on Mon-
day.

Tin.—The market is quiet with a weak-

er tendency in London. The consumption

of tin is on the increase and higher

jirices may result. Tin is quoted locally

iit 46c per pound.

Copper.—The siituation is unchanged.

The London market is lower due to the

increase in stocks of copper in England

and France, while the New York mar-

ket is stagnant, and prices unchanged.

The consumption of copper continues

very heavy and will increase owing to

the enormous demand for ammunition.

The copper positron is therefore a strong

one and higher prices are looked for.

Ldcal quotations for copper are un-

changed at 21%c per pound.

Spelter.—The situation continues ser-

ious and supplies are very scarce. Most

of the demand is from the brass mills,

but there is also considerable from gal-

vanizers. The market is firm and un-

changed with prices nominal at 28c per

pound.

Lead.—The market is lower in London
but firm in New York. Producers are

well sold ailiead, and tlie market has a

steadier tendency. Loeallj', prices are

holding firm and are unchanged at Ji/jc

per pound.

Antimony.—The market is dull, but is

holding ui) well. With the increase in

the demand for ammunition, there will

l)e a greater consumption of anti/mony.

Quotations are unchanged and nominal

at 40(' per pound.

Aluminum.—The market is strong and
has advanced again. There is a heavy de-

mand for this metal, and supplies are

very scarce. Aluminum has advanced

5c and is quoted at 40c per pound.

The Hudson's Bay Co. has been ap-

pointed purchasiag agents in Canada for

the French Government.

High Speed Steel Price.—Tungsten is

one of the chief ingredients of high speed

steels, its average being about 18 per

cent, in every pound. As it has quite

tripled in ])rice within a short period,

and is at that hardly obtainable, it was

only reasonable to expect that the price

of high speed steel would show a con-

.siderable and, of course, proportional in-

crease.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should he kept supplied with catalogues, price lists,

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Republic.

H. R. Poussette, 278 Balcarce, Buenoii Aires. Cable Address,
Canadian.

Aafltralasia.

D. H. Rosa, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian.

British Weat Indies.

E. H. .S.. Flood, Bridgetown, Barbadoes, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 6 Klukiang Road, Shanghai. Cable Address
Cancoma.

Caba.
Acting Trade Commissioner, Lonja del Comerclo, Apartado

1290, Havana. Cable address, Cantracom.

France.
Phllllpe Roy, Commissioner General, 17 and 19 Boulevard

des Capucines, Paris, Cable address, Stadacona

Japan.

G. B., Johnson, P.O. Box 109, Yokohama.
Canadian.

Holland.
T. LIthgow, Zuldblaak, 26, Rotterdam.

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street,
St. John's. Cable address, Canadian.

Xew Zealand.

W. A, Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

South Africa.

W. J. Egan, Norwich Union Buildings, Cape Town.
address, Cantracom.

Cable

WaterrolU.

Cable Address,

Cable address.

United Kingdom.

E. de B. Arnaud, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable address, Can-
adian.

Acting Trade Commissioner, North British Building East
Parade, Leeds. Cable address, Canadian.

F. A. C. Blckerdlke, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Harrison Watson, 73 Baslnghall Street, London, E.G., Eng-
land. Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

BrIUsb West Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau. Bahamas.

Colombia.

A. B. Be^kwith, c-o Tracey Hmos. MedelUn, Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

Norway and Denmark.

CableC. B. Sontum, Grubbeged No. 4, Christiana, Norway,
address, Sontums.

Sonth Africa.

D. M. McKlhbln, Parker, Wood & Co., Buildings, P.O. Box
5S9, Johannesburg.

B. J. Wilkineon, Durban, 41 St, Amdirew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Griffith, Secretary, 17 Victoria Street, London, S.W., England.
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INDUSTRIAL \ CONSTRUCTION NEWS
EUtablishraent or Enlargement of Factories, Mills, Power Plants. Etc.; Construc-

iion of Railways, Bridges, Etc.; Municipal Undertakings; Mining News.

Engineering
Halifax, N.S.—The Starr Mfg. Co.,

liiivc equipped their plant to make shells.

Truro, N.S.—The Truro Engineering

Works, Ltd., have received an order for

shells, and will proceed to install the

necessai-y equipment.

Renfrew, Ont.—It is announced that

the Smith mill owned by M. J. O'Brien

will be converted into a machine shop

and equipped with machinery for making

shells.

Orillia, Ont.—The E. Long Mfg. Co.

will undertake the manufacture of shells

for the British Government. The initial

order of 15,000 high explosive shells has

been received.

Kingston, Ont.—A special committee

of the city council have recommended

that a boiler be purchased from the

.Tenckes Machine Co. for the proposed

incinerator.

Wetland, Ont—William G. Edwards
(if tlie International Specialty Co., is

phinniiig to e((uip the plant with mach-

inery to manufacture shells for the

French Government.

Calgary, Alta—The local branch of

tlie Fiird Motor Co. has secured an op-

tion on the property at the nortli-weSt

corner of Eighth street west and

Eleventli avenue, where it is planned to

erect an assembling factoi'y.

New Glasgow, N.S.—McNeil Bros.,

who are manufacturing shells, have

leased the rink at Stellarton, which t'hey

will convert into a machine shop, in

which shells and their parts will be

made. New machinery ccjsting $75,000

will be installed as soon as possible.

Municipal
Calgary, Alta.—The city is planning to

build a big reservoir and a water filter.

Millardville, Ont.—The council are

considering installing a waterworks
system'.

Collingwood, Ont.—The Town Council

contemplate making improvements to

the waterworks system.

The Pas Man.—A by-law will be sub-
mitted to raise $80,000 for the construc-

tion of a system of waterworks and sew-
erage.

Port Hope, Ont.—The by-law has

passed authorizing an expenditure of

.$35,000 on waterworks improvements.

Whitby, Ont.—The completion of the

sewer system is contemplated by the

Town Council. A by-law will be sub-

mitted.

Kamsack, Sask.—The town council

propose to construct an addition to the

waterworks system, estimated to cost

$35,000.

Lambeth, Ont.—The council propose to

install a waterworks svstom. at an esti-

ALLIES PURCHASING
AGENTS.

The Trade and Commerce De-
partment, Ottawa, has published
the following list of purchasing
agents for military purposes for

the allied Governments:

—

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

British.—Col. A. G. Barton, and
r. W. Stobart, Ritz Carlton Hotel,

Montreal.

French.—Hudson Bay Co., 56
McGill Street, Montreal; Captain
Lafoulloux, Hotel Brevort, New
York; Direction de I'lntendance
Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28

Broadway, Westminister, London.

Russian.—Messrs. S. Ruperti
and Aieksieff, care Military At-
tache, Russian Embassy, Wash-
ington, D.C.

mated cost of $15,000. Engineers J. A.

Bell & Son.

Vancouver, B.C.—Seven by-laws for

the purpose of raising three-quarters of

a million dollars were defeated by the

electors on .June 28.

Matheson, Ont.—A by-law will be
voted on by the ratepayers on July 16,

to raise $20,000 to pay for the construc-

tion of a waterworks system.

Vernon, B.C.—The city council pro-

]iose to install an auxiliary pumping sta-

tion at B. X. Creek at a cost of .$3,000.

Aid. Clement is chairman of the Water
Committee.

Hamilton, Ont.—By-laws have been
passed by the City Council authorizing

the issuing of debentures for $250,000

for the city's and owner's share of the

McKittrick bridge and waterworks ex-

tension.

Mimico, Ont.—With the closing of the

deal between the Villages of New To-
ronto and Mimico, for a supply of water
to the latter municipality, the Mimico
Council immediately intend to proceed
with the work of laying the mains.

Toronto, Ont.—W. A. McLean, Pro-
vincial Highways Engineer, reports that

the Toronto-Oshawa highway constructed

of macadam would cost $239,000. and if

made of concrete $625,000. The cost

would be divided among the various

municipalities interested.

The Pas, Man.—The town has given

notice in the current issue of the Mani-
toba Gazette of its purpose to establish

a system of electric light and power in

its municipality at a cost not to exceed

$50,000. The money will be raised by
sale of debentures. The by-law will be
snlimitted to the electors on July 15.

London, Ont.—The city council are

considering awarding the following con-

tracts for machinery for the Spring-

himk pumping station :—Motors to Can-
adian Westinghouse Co.. Hamilton, at

$0,400: waterwheels to Hamilton Co.,

Peterboro, at $7,595, and pumps to the

Jolin MacDougall Caledonian Iron

Works. Montreal, at $4,710.

General Industrial
London, Ont.—The proposed break-

water at West London will probably be

constructed of concrete.

Renfrew, Ont.—It is announced that

the Jamieson Brick & Tile Co. will estab-

lish another plant here.

Owen Sound, Ont.—The Town Council

has decided not to proceed with the

scheme for building an elevator here.

Redcliffe, Alta.—A cyclone on June
25 did considerable damage to the plan-

ing mill here and several other factories.

Eburne Station, B.C.—It is announced
that the B.C. Grinnell Glove Co., of

^'aneouver, will locate a branch of their

business here.

Sorel, Que.—The factory of the Sorel

Bottling Co., recently destroyed by fire

with a loss of $7,000, will be rebuilt.

New machinery will be required.
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The Relation Between Production and Cost Compared
By H. L. Gantt

It has been common practice to make the proditct of a factory running at part capac-

ity to hear the whole expense. This is recognized by many asi^Uogical, although no rational

theory as to what proportion of expense such product should bear has been advanced.

MANUFACTURERS in general

recognize the vital importance

of a knowledge of the cost of

their product, yet but few of them have

a cost system on which they are willing

to rely under all conditions.

While it is possible to get quite ac-

curately the amount of material and
labor used directly in the production of

an article, and several systems have

been devised which aecomplish this re-

. suit, there does not yet seem to have

been devised any system of distributing

that portion of the expense known vari-

onsly as indirect expense, burden or

overhead, in such a manner as to niake

us have any real confidence that it has

been done properly.

Indirect Expense Distribution.

There are in common use several

methods of distributing this expense.

One is to distribute the total indirect

expense, including interest, taxes, insur-

ance, etc., according to the direct labor.

Another is to distribute a portion of this

expense according to direct labor, and a

portion according to machine hours.

Other methods distribute a certain

amount of this expense on the material

used, etc. Most of these methods eon-

template *^lie distribution, of all of the

indirect expense of the manufacturing
plant, however much it may be, on the

output produced, no matter how small

it is.

If the factory is running at its full or

normal capacity, this item oP indirect

expense per unit of product is usually

smnll. If the factory is running at only

a fraction of its capacity, say one-half,

and turning out only one-half of its nor-

mal product, there is but little change in

the total amount of this indirect ex-

pense, all of which must now be distri-

buted over half as much product as pre-

viously, each unit of product thereby be-

ing obliged to bear approximately twice

as mnch expense as previfiusly.

When times are good, and there is

plenty of business, thia method of ac-

counting indicates that our costs are

low. but when times beconie bad and
business is slack, it indicates high costs

duo to the increased proportion of bur-

den each unit has to bear. During good

times, when there is a demaod for all

the product we can make, it is usually

sold at a high price and the element of

coot is not s'.i.'^i an important factor.

Wlitn business is dull, however, we can-

Prom a paper rend nt thp Spring Meeting,
.\merifan Society if .Mpihanltal Knglneers.

not get such a high price for our pro-

duct, and tli'j question of how low a price

w e can afford tc sell the product at is of

vital importance. Our cost systems, as

generally operated at present, show un-

der such conditions that our costs are

high, and if business is very bad, they

usually show us a cost far greater than

the amount we can get for the goods. In

other words, our present systems of

cost accounting go to pieces when they

are most needed. This being the case,

many of us have felt for a long time

that there was something radically

wrong with the present theories on the

subject.

As an illustration, I may cite a case

which recently came to my attention. A
man found that his cost on -a certain

article was 30 cents. When he found

that he could buy it for 26 cents, he gave

orders to stop manufacturing and to

buy it, saying he did not understand

how his competitor could sell at that

price. He seemed to realize that there

was a flaw somewhere, but he could not

locate it. I then asked him what his ex-

pense consisted of. His reply was lab-

or 10 cents, material 8 cents, and over-

liead 12 cents. My next question was:

—

Are you running your factory at full

capacity? and got the reply that he was
running it at less than half its capai'ity,

possibly at one-third. The next question

was: What would be the overhead on

this article if your factory were running

full? The reply was that it would be

about 5 cents; hence the cost would be

only 2.3 cents. The possibility that his

conmetitor was running" his factory full

s'lgarested itself at once as an explana-

tion.

The next question that suggested it-

self was how the 12 cents overhead,

which was charged to this article, would

be paid if the article was bousht. The

obvinns answer was that it would have

to be distributed over the product still

being made, and would thereby increase

its cost. In snch a case it would probab-

ly be found that some other article was

costing more than it could be bous'ht for;

,nnd, if the same policy were pursued,

the second article should be bousrht,

which would cause the remaining pro-

duct to bear a still higher expense rate.

If this policy were carried to its logical

conclusion, the manufacturer would be

buying everything before long, and be

obliged to give up manufacturing entire^

Iv. The illustration which I have cited

is not an isolated case, but is represen-

tative of the problems before a large

class of manufacturers, who believe that

all of the expense, however large, must

be carried by the output produced, how-

ever small.

This theory of expense distribution is

quite widespread, and clearly indicates a

[lolicy, which in dull times would, if fol-

lowed log^ically, put many of our manu-

facturers out of business. In 1897 the

plant of which I was superintendent was

put out of business by just this kind of

logic. It never started up again.

Fortunately for the country, our peo-

ple as a whole will^ finally discard

theories which conflict with common
sense; and, when their cost figures in-

dicate an absurd conclusion, most of

them will repudiate the flgures. A cost

system, however, which fails us when

we need it most, is of but little value

and it is imperative for us to devise a

theory of costs that will not fail us.

Systems Devised by Accountants.

Most of the cost systems in use, and

the theories on which they are based,

have been devised by accountants for

the benefit of financiers, whose aim has

been to criticize the factory and to make

it responsible for all the shortcomings of

the business. In this they have succeed-

ed admirably, largely because the meth-

ods used are not so devised as to enable

the superintendent to present his side

of the case.

Our theory of cost keeping is that one

of its prime functions is to- enable the

superintendent to know whether or not

he is doing the work he is responsible

for as economically as possible, when

function is ignored in the majority of

the cost systems now in general use.

Many accountants, who make an attempt

to show it. are so long in getting their

flgures in shape that they are practically

worthless for the purpose intended, the

possibility of using them having passed.

In order to get a correct view of the

subject we must look at the matter from

a different and broader standpoint. The

following illustration seems to put the

subject in its true light :

—

Let us suppose that a manufacturer

owns three identical plants, of an econ-

omical operating size, manufacturins the

same article. — one located in Albany,

one in Buffalo, and one in Chicago,—and

tiiat they are all running at their normal

capacity and managed equally well. The
amount of indirect expense per unit of
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product would be substantially the same
in each of these factories, as would be

the total cost. Now suppose that busi-

ness suddenly falls off to one-third of

its previous amount and that the manu-
facturer shuts down the plants in Al-

bany and Buffalo, and continues to run

the one in Chicago exactly as it has been

run before. The product from the Chi-

cago plant would have the same cost that

it previously had, but the expense of

carryinar two idle factories might be so

great as to take all the profits out of the

business; in other words, the profit made
from the Chicago plant might be offset

entirely by the loss made by the Albany

and Buffalo plants. If these plants, in-

stead of being in different cities, were

located in the same city, a similar con-

dition miglit also exist in wliich the ex-

pense of the two idle plants would be

such a drain on the business that they

would offset the profit made in the go-

ing plant.

Size of Plant.

Instead of considering these three

factories to be in different parts of one

city, they might be considered as being

within the same yard, which would not

change the conditions. Finally, we
might consider that the walls between

these factories were taken down and

that the three factories were turned in-

to one plant, the output of which had

been reduced to one-third of its normal

volume. Arguing as before it would be

proper to charge to this product only

one-third of the indirect expense

charged when the factory was running

full.'

If the above argument is correct we
may state the following general prin-

ciple: THE indirect' EXPENSE
CHARGEABLE TO THE OUTPUT OF
A FACTORY BEARS THE SAME RA-
TIO TO THE INDIRECT EXPENSE
NECESSARY TO RUN THE FACT-
ORY AT NORMAL CAPACITY, AS
THE OUTPUT IN QUESTION BEARS
TO THE NORMAL OUTPTT OF THE
FACTORY.

This theory of expense distribution,

which was forced upon us by the abrupt
cliange in conditions broudit on by the
war, explains many tilings which were
inexplicable under the older theory, and
gives the manufacturer uniform costs
as long as the metliods of manufacture
do not change. Under this method of
distributing expense there will be a cer-

tain amount of undistributed expense re-

maining whenever the factory runs be-
low its normal capacity. A careful con-
sideration of this item will show that it

is not chargeable to the product made,
but is a business expense incurred on ac-

coimt of our maintaining a certain por-
tion of the factory idle, and chargeable
to profit and loss. Many manufacturers
have made money in a small plant, then

built a large plant and lost mofiey for

years afterwards, without quite under-

standing how it happened. This method
of figuring gives a clear explanation of

that fact and warns us to do everything

pos.sible to increase the efficiency of the

plant we have, rather than to increase

its size.

This theory seems to give a satisfac-

tory answer to all the questions of cost

that I have been able to ipply it to, and

during the past few months I have laid

it before a great many capable business

m.en and accountants. Some admitted

that this viewpoint would produce a very

radical change in their business policy,

and are already preparing to carry out

tlie new policy. It explains clearly why
some of our large combinations of manu-
facturing plants have not been as suc-

cessful as was anticipated, and why the

small, but newer plant, is able to com-

pete successfully and make money, while

the combinations are only just holding

their own.

The idea so prevalent a few years ago,

that in the industrial world money is the

most powerful factor, and that if we
only had enough money, nothing else

would matter very much, is beginning to

lose its force, for it is becoming clear

that the size of a business is not so im-

portant as the policy by which it direct-

ed. If we base our policy on the idea

that the cost of an article can only legi-

timately include the expense necessarily

incurred either directly or indirectly in

producing it, we shall find that our costs

are much lower than we thought, and
that we can do many things which under
the old method of figuring appeared
suicidal.

Common Acceptation of Cost.

The view of costs so largely held,

namely, that the product of a factory,

however small, must bear the total ex-

pense, however large, is responsible for

much of the confusion about costs and
hence leads to unsound business policies.

If we accept the view that the article

produced shall bear only that portion of

the indirect expense needed to produce

it, our costs will not only become lower,

but relatively far more constant, for the

most variable factor in the cost of an

article under the usual system of ac-

counting has been the "overhead,"
which has varied almost inversely as the

amount of the product. This item be-

comes substantially constant if the

"overhead" is figured on the normal
capacity of the plant. Of course a

method of accounting does not diminish

the expense, but it may show us where

the expense properly belongs, and give

us a more correct understanding of our

business.

In our illustration of the three fac-

tories, the cost in the Chicago factory

remained constant, but the expense of

supjiorting the Buffalo and Albany fac-

tories in idleness was a charge against

the business, and properly chargeable to

profit and loss. If we had loaded this

expense on the product of the Chicago

factoi'y, the cost of the product would
probably have been so great as to have

prevented our selling it, and the total

loss would have been greater still.

When the factories are distinctly sep-

arate, few people make such a mistake,

but where a single factory is three times

as large as is needed for the output, the

error is frequently made, with results

that are just as misleading. As a mat-

ter of fact it seems that the attempt to

make a product bear the expense of

plant not needed for its producti(m is

one of the most serious defects in our

industrial system to-day, and farther

reaching than the differences between

employers and employees.

The problem that faces us is then first

to find just what plant, or part of a

plant, is needed to produce a given out-

]iut. and to determine the "overhead"
expense on operating that plant or por-

tion of a plant. This is primarily the

work of the manufacturer, or engineer,

and only secondarily that of the account-

ant, who must, as far as costs are con-

cerned, be the servant of the superin-

tendent. In the past, in almost all cost

systems the amount of "overhead" to

be charged to the product, when it did

not include all the "overhead," was
more or less a matter of judgment. Ac-

cording' to the theory now presented, it

i? not a matter of judgment, but can be

determined with an accuracy depending

upon the knowledge the manufacturer

has of the business. Following this line

of thought it should be possible for a

manufacturer to calculate just what
plant and equipment he oug'ht to have,

and what the staff of officers and work-

men should be to turn out a given pro-

fit. If this can be correctly done, the ex-

act cost of a product can be predicted.

Such a problem cannot be solved by a

cost accountant of the usurI type, but is

jirimarily a problem for an engineer,

whose knowledge of materials and pro-

cesses is essential for its solution.

Functions of a Cost System.

Having made an attempt to solve a

problem of this type, one of the most
important functions we need a cost

system to perform, is to keep the super-

intendent continually advised as to how
nearly he is realizing the ideal set, and
to point out where the shortcomings are.

Many of us are accustomed to this view-

point when we are treating individual

operations singly, but few have as yet

made an attempt to consider that this

idea might be applied to a plant as a

whole, except when the processes of

manufacture are simple and the products

few in number. When, howver, the pro-
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cesses become numerous or complicated,

the necessity for such a aheck becomes

more urgent, and the cost keeper who
performs this function becomes an inte-

szTal part of the manufacturing? system,

and acts for the superintendent, as an

inspector, who keeps him advised at all

times of the quality of his own work.

Tliis conception of the duties of a cost

keejier does not at all interfere with his

supplyiuE: the financier with the informa-

tion he needs, but insures that informa-

tion shall be correct, for the cost keep-

er is continually making a comparison

for the benefit of the superintendent, of

what has been done with what should

have been done. Costs are valuable only

as comparisons, and comparisons are of

little value unless we have a standard,

which it is the function of the ensrineer

to set.

Lack of reliable cost methods has, in

the past, been responsible for much of

the uncertainty so prevalent in our in-

dustrial policies; but with a definite and

reliable cost method, which enables us to

differentiate between what is lost in

nianufacturinsr and what is lost in busi-

ness, it will usually become easy to de-

fine clearly the proper business policy.

TRADE OPPORTUNITIES IN THE
ARGENTINE REPUBLIC.

THE Argentine Republic representative

of the Department of Trade and Com-
merce, Ottawa, deals in a recent report

with the following trade opfjortunities

which may be made more or less avail-

able:

Tools.

Tools, such as axes, carpenters' tools,

taps and dies, spanners, etc., have been
ini])orted from the United Kingdom,
United States, Germany and France,
and in axes and certain classes of car-

penters' tools some well-known United
States manufacturers are doing- a con-

siderable export business. In band-saws,

a very well-known United States make
has a strong position, but there is reason
to believe that a Canadian-made article

of etjual price and quality would event-

ually be able to compete against it. Car-

penters' hammers luive heretofore been
purchased to a very large extent in the

northern part of France, and in Alsace.

Although this area is included in the war
xone. the stocks in hand prevented any
shortage being felt, but as they are

doubtless bccominsr depleted, this state

of affairs will probably change.

Bolts, Nuts, Screws, Etc.

In Carriage bolts, a Buffalo company
liractically controls the market, and
United States screw companies have a

large control of the market in wood
screws; in fact, one of these companies

has been successful in overcoming the

competition of a well-known Birming-

ham firm, as well as a manufacturer in

France. One firm sends the screws

wrapped up in small paper packets, tied

Avith string, and another puts them up in

neat folding card-board boxes. One large

firm stated that tlirec hundred different

sizes of screws had to be kept in stock,

and for that reason, packing becomes

very important. Flat-headed screws are

the ones more generally used.

Valves.

English manufacturers have in the

past controlled the trade in valves, but

owing to the dislocation of business, it

will probably be difficult for them to hold

il. Canadian manufacturers of valves

have an excellent opportunity to extend

their sales, as this class of goods is al-

ways more or less in demand. A local

firm stated that they had been endeav-

.tk; Foit rnMLLixiG amgilar hot.es.

oiing to form connections in Canada, but
the manufacturer, whom they approach-
ed, refused to extend any terras of credit

to this market. This seems unfortunate,

especially in this instance, as the firm's

clients are houses of good standing.

Split Wood Pulleys.

Split wood pulleys, altliough imported
into Argentina, are also manufactured
in the country.

Metal Goods.

There has been a stron™ demand for

metal lathing, but owinn- to the present

dislocation of the building trade, this

has almost entirely ceased, except for

those buildings which are being com-
pleted. This demand, however, will

probably anpear again when times be-

come more prosperous. Canadian manu-
facturers therefore should not wait until

prosperity sets in, but should now form
their connections so that they may be

ready to take advantage of the improve-

ment in business whenever this may oc-

cur. The Canadian product seems to

be able to compete with that of any
other country.

The same cannot be said of metal

ceilings and stamped metal work manu-
factured in the United States, which,

owing perhaps to the greater output,

seems to be able to underbid Canadian
prices.

Metal tiles, which are used in Canada
do not meet with acceptance here, as

they require wooden slieathing beneath

t'lem, without which they would be pene-

trated by hail. The necessity for the

sheathing constantly renders the price

prohibitive.

There should he some sale for metal

culverts, althoush at the present time

there is not much demand for them.

®
DRILLING ANGULAR HOLES.

By K. Garth.

THE illustration shows a jig for drilling

the holes in the piece A at an angle

with the base. The piece J is secured to

the drill table K; the upper surface

—

which is turned to the required angle,

havins;' a boss to fit the bore of A, which

is secured to the piece J in the desired

position.

Secured to the drill press upright F is

the piece I, which carries the hardened

drill bush H, through which the drill G
is fed to the work. The piece I is ad-

justable in a vertical position and al-

ways maintains the drill bush H in a

central position relative to the drill

spindle. By releasing the clamping bolts

D, the work is shifted to the next de-

sired location, wjiicli is found by the

scriber C.

. By using a variety of drill bushes H,
the piece I can be used for quite a num-
ber of different jobs.

The conditions under which aeroplane

guns operate are new to the scientist,

and the ordinary trajectory formulae do
not wholly apply, principally because

of the altitude from which the gun is

fired. Guns fired from the ground at-

tain a long range by means of high

muzzle elevation, but the aeroplane gun
is fired from a great height and has con-

sequently a much greater range, there

being stored in the shot fired from it

the potential energy due to the height.

Thus, if a 3-in. shot were fired from a

height of 10,000 ft., there would be

potential energy stored in it of 60,000

foot-pounds and, if fired with the gun
barrel horizontal, the range would be

considerably over 12,000 yards. The
same gun. fired from the surface of the

earth would have an extreme range of

2,000 yards only.—Ex.



70 Volume XIV.

NEW PROCESS DEVELOPMENTS
Inventive Genius and Research Operate to a Dual End — They Aim lo Improve

What We Nov/ Possess and Bring to Our Service Commodities Before Unknown

CONCERNING DROP FORGINGS
FOR AUTOMOBILES.*

By Arthur Stubbs.

THE number of parts or pieces re-

quired has an important bearing

on the question as to whether
these shall be drop forsyings or otherwise.

If the number of parts required is very

small, say less than 100, it may be bet-

ter to use a easting or a forging, as the

cost of a pattern is less than that of a

pair of dies, and reduced first cost may
outweigh the other advantages of the

drop forging. If, however, a consider-

able number of similar parts are re-

quired, the exact numljer depending
largely on the simplicity or otherwise of

the design, and also on the dies, drop
forgings should be used, as they will

give greater consistency in the metal

than a casting, so that machining is

easier, while tlie part can be produced
with greater accuracy and more closely

to size than either a casting or forging.

The mac'liining cost will be less, as there

will be less metal to remove, except in

the case of such a part as a hub, where
a casting could he cored out. A drop
forgini;' will also he stronger than a cast-

ing of the same weight, or liahter for
the same strcng-th.

There is, of course, nbthin<i' to choose
under this head between drop forcings
and hand forgings. It is, perhaps, hard-
ly necessary to point out that the pro-
cess of cutting from the solid can only
he applied to a somewhat ]imitf>d num-
ber of parts of tlie automobile, and they
must be of simple and regular form, but
if the cost of the dies is taken as the
equivalent of that of the special tools
necessary for a particular job, a part
may probably be machinrd from the
solid more cheaply than a drop forging
can be finished. The forging, however,
will be stronger, as the operation of forg-
ing makes the metal more homogeneous
and improves the structure, while in
many pieces the grain of the metal will
run in a direction which gives better
resistance to the stresses.

Material of Dies.

The dies, which may bp taken to cor-
respond to the mould for a castinsr, are
made in a variety of materials, depend-
ing upon the class of forging and the
number required. Cast iron is now sel-

dom used, except in the case of fairly
large and plain parts made iii wrought
iron or mild steel (soft). Common Bes-

•From n paper tea* before the Institution
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semer steel blocks are used when the

quantity required is small and the article

fairly simple and large, so that the ma-

terial for the forging is not hard to

work and the dies need not be hardened.

The material most generally used is a

high-grade Siemens acid steel, made up-

on a Swedish base, thus containing

some "body," so essential to toughness

in dies. A general analysis of such a

steel is as follows: Carbon, 0.65 per

cent.; manganese, 0.60 per cent.; silicon,

0.045 per cent.; sulphur, .02 per cent.;

phosphorus, 0.025 per cent.

Crucible cast steel is used when the

article is small and the quantity great,

and also when the material for the forg-

ing is hard to work, such as a high-car-

bon or alloy steel. Nickel steels have al-

so been used, generally owing to their

greater toughness, but it is only in ex-

ceptional eases that the cost of this ma-
terial is justifiable. It is a good axiom

to use the best material possible com-

patible with the cost, as the risk of

breakage due to using a poor quality of

steel is great, and the few dollars extra

cost per 100 lbs. is unimportant com-

pared with the cost of replacing a brok-

en die.

Life of Dies.

The number of forgings whicli a pair

of dies will make depends upon the qual-

ity of the steel used for the blocks, the
nuality of the steel used for the forginas
Cthat is, whether it is ordinary mild
steel, high-carbon steel or an alliy steel),

and the design of the article, whether it

is simple or one requiring verj deep or

sharp angular impressions. The life of
a die is also largely governed by the
amount of metal required to be removed
for a single re-eut. though it is very sel-

dom in practice that a pair of dies are

really worn out in automobile work, as

they can usually outlast the design.

The allowance for fin—that is. the
thickness of metal between the top and
bottom dies, varies from about % in. to

Vj, in., but, as will readily be appreciated,
this depends upon the weight and de-
sign of the forging. In many eases the
dies must be guttered, so as to allow
the waste metal to flow out m.ore easily.'

This is particularly necessary where the
forging lias very deep bosses, as dies are
very often broken, through the material
choking the die owing to the smallness
of the outlet or gutter.

In order that the guttering of dies
should be fully understood, it may be
well to point out that reference is made

to something more than the outlet at

the end of the die which allows the

material to flow out with the tag (the

tag being described as the porter-bar,

which is welded on to the material be-

ing used for the forging). The face of

the bottom die is cut away in corruga-

tions so that instead of the die present-

ing a perfectly flat surface, the actual

finishing impression stands up slightly

above the face owing to the other part

of the die being corrugated. This is very

important in the case of forgings which

are very liable to choke a die owing to

a very deep boss and so on. It also en-

ables the material to flow out evenly in

all directions, and, in consequence, the

forgings contract more uniformly during

cooling.

Production Tolerance.

A drop forging can be produced to a

tolerance of 1-,S2 in. as an ordinary com-
mercial limit for small work, though it

is quite possible by careful forging and
supplemental re-striking, and provided
that the forging is fairly small, to pro-

duce work within a few thousandths of

an inch of dead size. The degree of ac-

curacy possible in drop forging is, how-
ever, very seldom realized, and for work
within very fine limits it is absolutely

necessary to have multiple dies, that is,

one or more pairs of dies for roughing
out, and one or more pairs of dies for

the finishing operations. It would very

often pay to have forgings re-struck,

preferably in a pair of finisliing dies,

especially when the part can be jigged

for machining, as the difference in cost

between jigging a piece and setting it up
separately is very considerable.

Multiple Dies.

In many cases multiple dips are desir-

able but prohibitive on account of their

cost, tlieir use being limited owing to fhe

small number of pieces of any given pat-

tein usually required, A connecting rod
made in alloy steel, especially when the

rod is to be within a fine weight-limit and
carefully balanced, may be quoted as an
instance where multiple dies would be
desirable. Multiple dies nre also neces-

sary if it is desired to eliminate the

stresses set up in forging, due to large

and deep bosses being adjacent to very
tliin and long webs. The necessity for

eliminating sharp corners and angles,

and avoiding the design of parts which
have deep and very thin sections is

urged. It is also very desirable that the

designer should work with the drop
forger in this matter.
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After the dies have been cut and test-

ed for correctness with the lead impres-

sion, they are then carefully hardened

if they are small, but large dies are not

usually hardened owing to the risk of

breakage. The necessity for slow and

uniform heating of dies for hardening

is a very important factor, and quite as

much care has to be .taken to avoid dis-

tortion as in hardening a gear blank.

The defects due to rapid heating and

sudden quenching are well known, but

it may be desirable to point out that this

very often results in a broken or badly

distorted die. which gives rise to the

complaint that the forging is not to

shape.

Keeping Dies Cool and Clean.

It is very necessary that, during the

process of foroing. the face of the die

should be kept cold, and this is accom-

plished by directing a blast of air from
a 1-in. to li/i-in. diameter pipe on to

the face. It is also necessary to keep the

dies clean, which is usually accomplished

by using a wire brush. To prevent the

work from sticking in the die, oil is

used, which is thrown into the top die,

as the tup rises, by the use of a swab
or stick. After the piece has been fin-

ished in the die. the fin has to be re-

moved in a pair of trimmina: dies, which
consist of a bed cut out to the finished

shape of the forginsr. and this forms
tTie bottom die. while a punch, formed
to the profile of the foraing. forms the

top die and presses the forging through

the bed. thus leaving the fin around the,

punch. It is scarcely necessarv to point

out that the fin is removed, by a suit-

ably-geared press.

Steel for Automobiles.

In considerina" the various classes of

steel used in the construction of motor
cars, it is curious to notice that in many
cases where an automobile manufacturer
has found a steel which gives him thp

minimum of trouble he will specify it

for everv conceivable part. It is com-
mon to find a low-carbon, case-hardening

steel actually used for steering levers,

or a hieh-nickel-chrome steel for a con-

necting rod, while a crank-shaft is made
of ordinary 0.30 per cent, carbon steel.

As to who should be actually re-

sponsible for the choice "of the steel to

be used in any particular part of a ear,

there are three alternatives. The auto-

mobile maker may (1)—specify both
tlie maker and the quality of the steel;

(2)—tell the steelmaker what he wants
and allow him to recommend the quality

his experien'-e shows to be the most suit-

able; or (^)—specify his tests and the

purpose for which the part is required,

and then ask the drop forger to supply
a part to meet that test and hold him
responsible.

In the first ease the automobile manu-
facturer assumes responsibility as to the

final tests, yet in the event of trouble

he blames the drop forger or the steel-

maker, or probably both. The steel-

maker will claim that the drop forger

has spoiled the steel by incorrect treat-

ment, and the drop forger will reply

that the steel was unsuitable. If the

steelmaker accepts the test specified by
the automobile manufacturer and re-

commends a steel for a particular part,

he should be held responsible for the

final test, provided the instructions he
furnishes have been carried out. So far

as bar material is concerned, that is

probably quite satisfactory, but, in the

case of material to be worked up by the

drop forger, it leaves a loophole for the

steelmaker to evade responsibility by
saying that the drop forger has ruined
the steel. This may be true, but the ruin

may be caused either by careless treat-

ment in not carrying out the steelmak-

er's instructions, incorrect treatment due
to his ignorance of the properties of the

steel, for which the steelmaker is largely

responsible, or working a steel which was
totally unsuitable for that particular

part, and for which the steelmaker is

responsible. Abundant evidence is avail-

A PISTON RING FIXTURE.
By D. S. Mann.

IN the drawing is shown a fixture for

holding piston rings of the smaller sizes

while parting same, this being designed

particularly for use on the hand-milling

machine, although, of course, it is adapt-

able for the regular machine. The work,

however, can be done much more advan-

tageously and cheaply on a hand-fed
machine.

The fixture comprises the one main
casting A, this being bolted to the ma-
chine table, and being provided with

lugs for locating in the table slots. The
particular rings in this case were split

at an angle of 45°, so that the vertical

face of the fixture is placed at this angle.

The end view and section shows the pro-

jecting lug at the top, this being turned

to the proper radius for the ring. The
latter is held between this lug and the

clamping piece B. The clamping piece is

cut at a bevel on the bottom, and rests

on a corresponding bevel on the main
easting; this is operated by means of the

cam lever L through the eye bolt.

It will be noticed that the two vertical

parts of the main casting are joined by
a rib at the top for strength. A heavy
spring, not shown in the drawing, is

A^3\

A PISTON RING FIXTURE.

able to prove that the steelmaker is not

the best qualified to recommend, in all

cases, a steel for any particular part.

If the drop forger accepts the test

specified by the automobile manufac-
turer as being reasonable, he can be held

responsible for tlie finished part, because

he has a free hand in the choice of the

material he buys and of the maker from
whom he buys it; he will confine him-

self to the use of those steels which his

experience tells him are most reliable

and with the properties of which he is

fully acquainted, and this will tend to a

more uniform output.

placed around the eye bolt so as to push
out the clamping piece B when the cam
is released. This cam works on a hard-
ened steel washer. When the cam lever

is depressed, the piece B is drawn in,

rising on the bevel and clamping the
ring which has been placed on the top
of same and beneath the projecting lug

at the top.

The eye bolt is threaded into the
piece B, and is provided with a lock nut,

so that adjustments can be quickly
made. The cut made by the milling cut-

ter is, of course, carried entirely

through the upper part of the frame and
lug, and this serves to centre up the

cutter.
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DRILL JIG FOR DIE BED.
By G. Hamilton.

THE accompanying sketch shows a

useful jig for drilling the clamp-

ing holes in dies for the punch

press, it being sometimes very unhandy

operation. It must, of course, be admit-

ted that these conditions cannot alwaj's

be avoided, but in many cases a little

forethought when designing, would mean
elimination of the aforementioned

troubles.

DKILL JIG FOK DIE BED.

to locate these holes in the proper posi-

tion, especially when the contour of the

die is of an irregular shape.

The punch C and the die E, being

fitted, the jig B is placed upon the shank
of the punch holder C, and secured by
the set screw shown in the position re-

quired. The drilling is performed
through the hardened bushes A and G
in the usual manner, bringing the holes

a certain distance apart, also equidistant

from the punch stem and in line with
each other.

®
A FEW MULTIPLE JIGS.

By W. G.

QUITE a number of multiple jigs do
not, in actual practice, produce the ex-

pected results; this being very often

due to one of two things, namely, the
locating parts are so enclosed as to

render the clearing away of chips a
difficult and lengthy operation. Again,
the method of holding work is often far

too complicated, thus in many cases tak-

ing longer to insert and remove: the
work than to perform the machining

Slitting Jig.

The drawings herewith illustrate a

few jigs of the multiple type that have
in actual practice proved in every way

on the upper face of which is formed
a tongue groove A' for the purpose of

aligning the locating or work block B.

This is made from a block of mild steel,

tlie longitudinal sides being shaped
away to form the eight vee grooves as

shown. The said block is further pro-

vided with two transverse holes B' for

receiving the clamp bolts C. These holes

should be quite free to the bolts, as this

compensates for any unevenness during

clamping. Parts D and E are the

clamps; these are preferably made from
flat mild steel stock, and therefore re-

quire but little machining. It will be

noticed that the clamps D are made in-

tegral with the studs C by screwing and

riveting, while the clamps E are a slid-

ing fit. Parts F are the clamp springs,

their object being to keep the clamps

in the outward position during inser-

tion and removal of work.

Spanner Flats Milling Fixture.

Fig. 2 shows elevation and plan

respectively of a fixture used for milling

the spanner flats on the end of gland

nuts ; two settings of the fixture being

required to complete the operation. The

base G consists of a U-shaped iron cast-

ing, provided at its extremities with two

feet or projections, G' and G'; the use

of which is to secure the base to the

macliine when in operation. The body H
is also made from an iron casting, and

consists of a circular disc, on the up-

]*er face of which is formed a square

block or projection H* for carrying the

work by means of the holes H' as shown.

Parts I and J are the mild steel clamp-

ing plates and plugs respectively: very
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block H', likewise the clamp stud K.

Parts L are the clamp plate springs, and

Part M is the fulcrum plu": this is for

is next withdrawn, and the index plug

removed from the hole in the body

H. The locking nut is then slackened

FIG. 2. f^I'ANNEU FLATS MILLING FIXTURE.

locking the body in position when in op-

eration. The enlarged part M' should

ho made a tight fit to the central hole

in the body, and the reduced part should

be a sliding fit (not loose) to the hole

in the base G. Indexing is carried out

by means of the hardened plug en-

gaging with the index block P and the

two holes at an angle of 90 dgs. apart

formed in the periphery of the body H
as shown.

off, thus leaving the body free for rota-

tion, until the next hole in its periphery

is brought into alignment with the index

plug, which is reinserted, and the body

locked ready for the next operation (fin-

ishing square.)

Key Slot Milling Fixture.

Fig. 3 shows side and end views of

a simple fixture for milling key slots in

small sliding shafts. The body R eon-

EEia------

Fi<; ki;y slot .milj,ing fixtfue.

The sef|uence of operations is as fol-

lows: The first cut produces parallel

flats on the sides of the work: the fixture

sists of a rectangular cast irot» block

provided at its base with two steps or

projections R' and R^ for securing it to

73

the machine table. It is further provid-

ed upon its upper face with three vee

grooves as shown, for locating the work.

Part S is a mild steel thrust plate; it

being made to swivel to facilitate clean-

ing away the chips from the vee grooves.

The clamping plate T is also made from

mild steel. It is rigidly secured to the

body R; its object being to carry the

three clamping pins U; these consist of

ordinary set screws turned down at the

end to receive the mild steel clamping

discs V. The object of these latter is

to prevent injury to the work when

clamping.

It may be worthy of mention that in

this particular case it was advantageous

to use a separate clamping means for

each part, as the overall lengths of the

shafts were not particular within 3-32

in., yet it was essential tliat the length

of key slot from the plain end (uncut)

should in each case correspond with the

other. This latter was made possible by

locating against the face of the thrust

plate S by means of the set screws

as shown. —®
THE IMPORTANCE OF CORRECT

GATING.

By Arthur Smith.

IT
is perhaps not an exaggeration to

state that fully fifty per cent, of the

castings proving defective in a foun-

dry are the result, either directly or in-

directly, of incorrect gating. A careful

and efficient foreman will see that the

moulders are provided with proper

equipment in the way of flasks; he will

insist upon the necessary sands and fac-

ings, and will insure that the mould is

fully secured and vented, but will leave

the location and size of the gates to the

judgment of the mechanic.

Correct gating is an art, and it is un-

fortunate that so few moulders value it

at its true worth. We are all aware that

if any dirt at all ocurs in a casting it

will likely be found at or near the gate.

Still, many mechanics will place the gate

right against or upon a finished face,

simply because it oilers a convenient

place for the metal to enter the casting.

Another delusion is that a heavy casting

must have large gates, sight apparently

being lost of the fact that several small

gates will fill the casting equally fast,

while the runner box may be kept full

at all times and the danger of slag and

dirt going down materially reduced.

Top or "Pop" Gate.

Many moulders lean toward the top or

"pop" gate. This is a round gate, %
in. or 1/2 in. in diameter, placed directly

on top of the casting, and in a great

many cases it is a first-class arrange-

ment. One of the principal objections

to its general use, however, is that the

metal falls continuously upon the face
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of the mould or core, and is apt to cause

cutting or scabbing unless the mould is

nailed where the metal strikes. In east-

ings having flanges or pockets where a

The "Strainer" Gate.

The "strainer" gate for small gated

work is one of the most satisfactory

that has ever come under the observa-

castings is through the "block" gate.

This is a modification of the well known
"horn" gate, and its success lies in the

fact that the metal is so thoroughly

cV --V< l:^^ «^''." •-';r^ r>.;t^'?

STRAINER GATE
RECTANGULAR.

STRAINER GATE
ROUND.

POP GATE. STOVE PLATE GATE.

pool is almost instantly formed, the

"pop" gate can not be improved upon.

Flat or "Stove Plate" Gate.

The flat or '

' stove plate '
' gate is often

used for light work with good results.

This gate is usually % in. or % in. in

diameter by from 2 in. to 4 in. wide,

and is placed directly on top of the pat-

tern. As the name indicates, it is used

extensively for stove-plate work, thin

tion of the writer. When using this

gate, the metal is strained through a

perforated oil sand core, and it is almost

impossible for any dirt to enter the

mould. In a moulding machine shop,

where the work is poured by foreigners,

whose chief desire seems to be getting

the iron out of the ladle, this gate is in-

valuable. While the initial expense of

equipping machine boards with strainer

screened there is very little likelihood

of any impurities entering the mould.

This gate may be made quite heavy, and
engine beds weighing several tons are

successfully poured with one block gate

on each side of the main bearing.

Gating Through the Core.

The old-fashioned method of gating

through the core commends itself in

many instances, and has the advantage

PLAN- AT JOIMT

/ii/AJVS/i

•^-',^--t

SL£l^/ir/^A^ Ur'/f-.'^'
•"

ivv

w
Vl5

— PLAN AT JOINT

.. •\C/9J7VA« ;

ELCV/fT/O/V flT 'fl-B

BLOCK GATE ENTERING CASTING AT JOINT OF MOULD. BLOCK GATE ENTERING CASTING AT BOTTOM.

plates, etc. It is remarkable how fast gates may seem formidable, they will that the metal travels through dry sand
one or two of these gates will take the quickly pay for themselves in castings continuously until it enters the casting.
iron, and the mould fills so rapidly there saved. This is a splendid gate for large gas and
is little danger of cutting. An attractive method of pouring heavy (Continued on Page 78.)
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Arithmetic for the Machinist and Workshop Operative
By J. H. Rodgers

It will be found by those who have followed the previous lessons and profited by them
that the various practical applications can now be easily observed, applied and appreciated.

GRAVITATION.
GRAVITATION is tlie force which

is continually acting between

two bodies tending to draw them

together. The downward pressure of a

body (usually termed the weight) is the

attraction of the earth toward that body.

The attraction between the earth and

any body, at or near the surface, is call-

ed the force of gravity, and this force

will always be the same. By formula:

weight of body w
Mass^ , or m=—

.

force of gravity g
The general laws of weight are that

bodies weigh most at the surface of the

earth or sea level; that below the sur-

face, the weight decreases as the dis-

tance to the center decreases; and that

above the surface, the weight decreases

weight of a body, the distance above or

below the surface must be so great that

for all practical purposes the differences

need not be considered. If a number of

objects irrespective of their size, shape

or weight, were allowed to fall within

a vacuum, it would be found that each

object falls through the same distance

in the same time. If, however, the same
objects were dropped from a certain
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4.-
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t
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ARITH-MBTIC CHART 57. ARITHMETIC CHART 5S.

. always acts in a straight line between

the center of the body and the center of

the earth.

The attraction between the earth and

a body (and therefore the weight)

\ aries for different locations upon the

earth 's surface. It is slightly less, above

and below, than at the sea level, but if

the weight of any body at any place be

divided by the force of gravity at that

place, the ratio will be the same. This

ratio is called the mass of the body, and

as the square of the distance increases.

By formula, when
d^distance between the centers of

the earth and the body.

R=approximate radius of the earth=
4,000 miles.

w=weiglit of body at given distance

above or below the surface.

W=weight of body at the surface.

Below the surface:—wR=dW.
Above the surface :—wd''=WR'.
To have any material effect upon the

height in free air, the one offering the

least resistance to the air would reach

the ground first, but if the shape and
size of each were the same they would
all descend the same distance in approx-

imately the same time.

All bodies being attracted toward the

earth with the constant force of grav-

ity will gradually increase their veloc-

ity until brought to a state of rest. This

increase in velocity is called accelera-

tion. The velocity of a falling body due

path

BO miles per /mur

of the shell

sight ano.

tanfen t

dJLt.t—
any. corresponding

S4.' 4o'
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to aceeleration is tlie velocity at the end

of! one second multiplied by the number

of seconds.

The acceleration of a falling body is

slightly greater at the poles than at the

e((uator, but for most practical purposes

the constant 32.16 is generally used;

that is the velocity of a falling body-at

the end of the first second is 32.16 feet

per second. At the end of a fall of four

seconds, the velocity would be, 32.16X4
=128.64 feet per see. (See Chart 57.)

It has been found by experiment that

a freely falling- body will fall 16.08 feet

during the first second, and for a greater

fall the distance will equal 16.08 multi-

plied by the square of the time in sec-

onds, or

h=% ot° when
h=height of fall.

g!=force of gravity^.32.16.

t^time of fall in seconds.

If the machine of an aviator turn

turtle at a heiirht of 500 feet and fall

gt- X 32.16X5'=402 ft.

2

The range will equal the velocity mul-

tiplied by the time of flight or

r = vt = 100 X 5 = 500 ft. (See

Chart 58.)

If a dirigible airship is travelling at

a rate of 80 miles per hour, and at a

height of 4,000 feet ; what distance in ad-

vance must the explosive be allowed to

fall to hit its objective?

To find the horizontal velocity of pro-

jectile at time of discharge, resolve the

speed of airship into ft. per second.

80X5280 352

= :!= 117 1-3 ft per sec.

60X60 3

Time required to drop 4,000 ft. =
2h 2X4,000

t= V— =V' = 15.7 sec.

g 32.16

Distance travelled in 15.7 sec. =
117 X 15.7 = 1836.9 feet.

= 698.8 ft. per sec.

The greatest height to which the shell

will rise =
()= 699'

h = = = 7596 feet.

2g 2X32.16
Time required to rise 7,596 ft.

2h 2X7596
t = V— = V = \/472.4 =

g 32.16

21.73 sec.

Tlien range = horizontal velocity mul-

tiplied by the time of flight =
2608 X 21.73 X 2 = 21.5 miles.

In the sketch of the cam, roller and
arm in Chart 61, the shaft A travels at

a speed of 120 rev. per min., in the

direction of the arrow; at what point

on the cam will the roller strike, friction

being neglected? Time taken for roller

to fall 2.25 inches or .1875 feet =
2h 2X-1875-

t = V— = V = 108 sec.

g 32.16

Speed e/ shaft a •

/ZS reiJ. per nii'fj

^&5 inches
t ' time ta/tei? for roi/er

/o fa// /lei^ht A =

y-ffi/69 ' -/oa sec.

Frac/iona/ turn of shaft a in -/od sec. =

ize
X -/^^ = -eie reO. or t/?roi/^h an

an^/e af 360 x. zie • ra a/e^rees
.as shouin iy position of rot/er /^

.
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freely toward the ground, at what ve-

locity will it strike the earth, allowing

a reduction of 15 per cent, in acceler-

ation due to the resistance of the air?

By formula

v'= V(2gh) = V (2X32.16X500) =
179.3 ft.

Then 179.3X-85= 152 ft. per sec.

If a baseball be thrown vertically up-

wards, and five seconds elapse before

it returns to the ground, to what height

did it go, and what was the initial ve-

locity? As the total time elapsed was
5 seconds, the time of fall was 5h-2=
2.5 see. By formula

h=y2 gt =1/2 X32.16X2.5==100.5 ft.,

and
v=gt=32.16X2.5=80.4 ft. per sec.

If a projectile be discharged in a hori-

zontal direction at a velocity of 100 ft.

per second, what must be the height of

gun if shell strikes the groui.d at the

end of the fifth second, and what is the

range? As gravity acts constantly irres-

pective of the velocity, the heights

As this distance could not be readily

reckoned at such a height, the angle cor-

responding must be found. As will be
seen from Chart 59, the line of vision

ob forms the hypotenuse of the right

triangle oab of which the sides are the

elevation and distance travelled respec-

tively. The sight angle = a o b, then

side opposite 1837

tangent = = =
«ide agacent 4000

.45925, and angle corresponding = 24°

40 minutes.

If a naval gun (Chart 60) be dis-

charged with a muzzle velocity of 2,700

ft. per sec. at an elevation of 15 degs.

;

what will be the approximate range, the

resistance of the air being neglected?

Resolving the angular velocity into the

horizontal and vertical components we
have horizontal velocity =

2700 X cos. of 15° = 2700 X -36593

= 2608 ft. per sec.

Initial vertical velocity ^=

2700 X sine of 15° = 2700 X -25882

At 120 rev. per min., the sliaft will re-

volve, in .108 sec.

120

X -108 = .216 of a revolution,

60

or throug'h an angle of

300 X -216 = 78°

If the head of a drop hammer, weigh-

ing 500 lbs. fall a distance of 6 feet, re-

ducing a piece of metal Vj of an inch

in thickness; what is the kinetic energy

and the striking force of the blow? The
kinetic energy of a falling' body is the

weight of the body multiplied by the dis-

tance in feet throush which it falls, or

E = Wh = 500 X 6 = 3000 ft. lbs.

The striking force of a falling body
equals the resistance, and the product

of tlie two equals the kinetic energy,

then, as the resistance or compression of

the metal = .25 inch, we have

E 3000 3000X12

.25-^12 25

144,000 lbs.
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FACULTY OF SPOTTING PLANT IM-

PROVEMENTS.
By James E. Cooley.

WE are spoken of as "creatures

of habits." In repeating cer-

tain acts, in time we become

sprinkled with a blindness, so that we
do not realize when we are doing these

things, and why we are doing them; we

become unconscious of the real motive

behind our efforts. This is plainly what

is called "being in a rut." We cannot

see and will not see until eircumstances

or someone points the way out for us.

Opportunity Always Present.

No person, no place, or institution

escapes from this peculiar lethargic

state, and the machine shop is included

in the list. AVhere so much depends on

saving time and reducing costs, it is

hardly believable, until we are shown

the facts, how many foolish and waste-

ful acts are done in the course of one's

daily labor. A stranger looking in at

the shop windows will see many things,

and wonder why they are done. The

fact of the matter is that while one

can see easily enough from without,

none apparently can see from within.

It is only as we step outside that we can

see inside a circle.

Repitition, doing the same things over

and over, has the effect of deadening

the brain's activity, and lessening the

power of being able to think along new
lines. If we study rut-making conditions

we will become gradually enlightened

and see the necessity of periodically

changing the regular order of the things

we do, for the mere sake of keeping

clear of getting in a rut.

Being Alert to Opportunity.

There is no known method of advanc-

ing except by watching for opportuni-

ties to improve things. The reason why
we do not go ahead and "do things is be-

cause the impressions we receive do not

'.;'o in deep enough to affect us, to stir

us up to act; even having started some-

thing, we soon lose sight of the object

we strive for. We adopt means for cer-

tain ends, then reverse the order so to

speak, shift the thing around and pre-

serve and uphold the means regardless

of what the ends are. We become
sprinkled with a blindness or what is

the same thing, we enter into a state of

"forget fulness." The trouble is as be-

fore stated, our impressions do not get

in deep enough, so that we wont' for-

get, so that we will remember what we

are doing and why we are doing it. If

we can get this fact strongly enough

imbedded in our minds we seldom will

get into a rut, or getting there, will

know when is the opportune time to

jump out.

Typical Examples.

A few cases are here cited to show
what this rut-evil really is. A machine
for grinding was bought and installed

in a corner of a room by itself. In order

to keep the machine clean and free

from dust when not in use, a few yards

of cloth were bought to cover it entire-

ly. When workmen desired to use the

machine they would pull off the cloth,

double it up any old way and toss it on
the bench, regardless of whether the

bench was clean or not. When their

job was finished they would throw back

the cloth on the machine, without not-

ing which was the top or dirt-covered

side of the cloth. In time the cloth be-

came soiled on both sides, and as much
dirt was placed on the machine as was
kept off. This repetition of removing
and replacing the cloth was kept up for

years.

If a "notice" had been put up stating

what the cloth was for, which side was
to be placed over the machine, and that

it was to be taken off carefully and
folded, the machine-users might have
received a deep enough impression of

their duties. One would think, however,

that common sense was sufficient to in-

dicate the proper thing to do in a mat-
ter of this kind without the aid of print-

ed instructions. No, we can never de-

pend on suppositions. While no great

amount of profit was lost in this prac-

tice, it was a foolish action each time

it was repeated.

A certain section of a factory was set

apart for making up small shipments.

Under a work-bench was placed several

kegs of nails, one behind the other. Each
time the packer wanted nails he had to

reach down and rummage in the several

kegs before he could find the size nails

required. It would seem that the waste

of this time, and constantly running

into this inconvenience would have

brought some enlightenment to the work-

man to the end that it would have led

him to have the kegs placed on a bench

purposely made, and have each size or

sample of nail placed on the outside of

each keg. This idea failed to material-

ize, however, as similar ideas fail to

come to us. This inconvenience would

never be discovered, and this and other

wasteful methods of doing things would
never be found out, unless a systematic
study of each detail connected with ma-
chine-shop work was carried out.

A sweeper was given a long handle
brush to sweep the floor of a room con-
taining special machinery, so as not to
raise too much dust. When he was
through with it he stood it up against a
liost in the room. The sweeper left, other
sweepers came after him, and each one
who used that brush placed it back
in the same identical place against the
post. Workmen walking near it knock-
ed the brush down, then picked it up
again, and as many times as that long
handle brush was used, and, as many
times as it was knocked to the floor, it

never oceured to anyone to plug a hole
in the end of the handle, loop a string
flirough it and hang it to a peg.

Criticism Beneficial.

The reason why we act, why we make
changes, is because someone suggests
the idea to us to do so, otherwise we
never make the effort. We need criti-

cisms as well as suggestions, we need a
lot of them, but we are dependent on
one another for them, we have got to
"see" for each other. Throughout each
factory there are useless and wasteful
practices blindly and thoughtlessly fol-

lowed. Each detail needs to be care-
fully looked into. Disorder is found in
the way some things are kept, and
things are done that should never be
done as they are. For example, crow-
bars and skid-rolls are kept in a comer
or behind a door where they tumble
down and workmen stumble over them.
An upright-bin, sectioned off, should be
built, and these materials placed in it.

Again, a helper shovels up the cast-iron

chips from under machines and pans
into an open box, causing clouds of dust

to fly upward, which gets into the belts

and bearings and settles on everything.

The box should be covered over, having

an opening sufficient for the shovel to

enter and thus keep the dust down.

Systematic Study of Detail.

Several changes such as these are re-

quired in many factories. The need

only, . is to develop the faculty to see

tiiem. This is best acquired by system-

atically studying each detail and im-

])roving it.
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THE USE OF FLUX IN THE BRASS
FOUNDRY.

By R. Micks.

THE intelligent use of flux in melt-

ing brass and other alloys has

been proven beyond doubt to be

a great help to foundrymen in producing

sound eastings from the different alloys,

and, while in some foundries the flux

question is overdone, there are still some

brass founders who do not seem to see

the advantage of using a flux when
melting their metals. The experience of

experts along these lines has shown very

clearly that the right flux for the right

metal when it is used at the proper time

in the melting will not only produce bet-

ter eastings, but will also save metal.

Copper.

Good sound castings cannot be pro-

duced from copper when it is melted

alone, and more chemicals have been

tried and more different fluxes proposed

for this metal than for any other used in

making alloys. The difficulties of secur-

ing sound copper castings are due to

oxygen-nitrogen and oxygen containing

gases, and to overcome this trouble, it is

necessary to use a flux or deoxidizing

agent.

The flux now generally acknowledged
as the best for copper is boron sub-oxide.

This flux has a high affinity for these

gases, bat no affinity for copper. Potas-

sium-ferro-cyanide has also been found
to give good results as a flux for cop-

per. Man.v foundrymen prefer, however,

to use deoxidizing agents, such as sili-

con-eopper-magnesium, phosphorus, etc.

Brass and Bronze.

For brass and bronze, common salt is

almost universally used as a flux, and
some founders claim to have got the best

results with rock salt. The action of
salt on these metals is that it forms a

protective coating and prevents oxide
of copper from forming. To obtain the

best results from salt as a flux, it should
be added when the first metal in the
crucible begins to melt, a handful to the

ordinary crucible being sufficient. The
brass founder will find that, although
cheap, salt will improve the quality of
his castings whether he is using new
metal or scrap. The metals should be
kept well covered with charcoal during
the melting process.

Aliuninnm.

For years, aluminum was melted with-

out a flux or covering, as charcoal, on
account of the lightness of aluminum,
was almost sure to become mixed with
the metal and cause black spots in the

castings. Chloride of zinc has proved to

be the most valuable flux for aluminum.
The action of this flux when used on
aluminum is that the zinc combines with
the oxygen, which is taken up from the

aluminum oxide, and forms zinc oxide.

This is then skimmed off, together with

the aluminum chloride, which is also

formed in the reaction, when the flux is

added. A piece of chloride of zinc the

size of a walnut is sufficient for 50 lbs.

of melted aluminum, and when dropped

on the thick mass of dross, covering the

surface of the melted aluminum, it will

be quickly cleared. The metal should

next be stirred, after which its surface

will be found perfectly clear. Good,

clean castings will be produced, but care

should be taken not to raise the tempera-

ture any higher than is necessary, as

melted aluminum should be protected

from the air as much as possible.

Nickel.

The flux used for nickel, and the one

that has given the best results, is a mix-

ture of lime and fluor-spar, composed of

3 parts lime and 1 part fluor-spar. The
lime should be slake, and it should be

mixed with the fluor-spar and then be

allowed to become solid, when it can be

broken into small pieces for use. While
fluor-spar alone acts all right as a flux

will rise to the top when the metal is

poured into the ingot moulds, and when
they are cool the slag of the plaster of

paris can easily be detached by a few
blows from a hammer.

-®-

COMING CONVENTIONS.

American Foundrjrmen's Asso-

ciation, Atlantic City, N.J.—Sept.

27-Oct. 1.

Foundry and Machine Exhibi-

tion Co., Atlantic City, N.J.—Sept.

25-Oct. 2.

for nickel, it attacks the crucible, af-

fecting the clay in the crucible mixture
in such a manner as to dissolve it, then
as nothing but the graphite remains, the
crucible goes to pieces when grasped by
the tongs. Although the lime counter-

acts the action of the fluor-spar on the
crucibles to a certain extent, they very
seldom last more than five or six heats
in melting nickel.

Turnings, Washings, Grindings, Etc.

As a flux for melting turnings, wash-
ing and grindings, nothing excels plaster
of paris, it being not only a first-class

flux for this purpose, but also having the
advantage of being very cheap. Its main
feature as a flux in melting these ma-
terials is that it dissolves all foreign
matter that may be present in the form
of sand, oxide, or slag. It melts quickly
and forms a liquid slag, and has no bad
effects on the crucible. About five pounds
of Plaster of Paris mixed with a crucible
full of turnings, washings, grindings,

etc., should give desirable results. The
metal should be allowed to melt in the
usual manner, and if the slag is not
fluid enough at the conclusion of the
melt, more plaster of paris should be
added. When the metal is ready to

pour, do not attempt to skim, as the slag

THE IMPORTANCE OF CORRECT
GATING.

(Continued from Page 74.)

air cylinders cast on end, the method be-

ing to cut the gate through the centre

of the barrel, a vent being rammed in

each half of the core.

The Runner Box Feature.

Even when the utmost care is exer-

cised in gating, the effectiveness of the

gate is often discounted by the sloping

and spilling of the metal in the runner
box when beginning to pour. To guard
against this, some founders place a dry
sand runner box on top of the mould. In
this runner are placed one or two strain-

er cores, which collect all dirt or slag

before it can reach the gate. This run-
ner core is simple to make, and an or-

dinary coremaker can turn out a great

number in the course of a day. One is

surprised at the amount of dirt gathered
by the strainer cores, a portion of which
would almost of necessity enter the gate.

Gating at Heaviest Section.

Some moulders make a practice of al-

ways gating a casting at its heaviest

section. While this may be quite con-
venient, it is decidedly wrong, for the
reason that the gate keeps the metal
alive at this point so long that a spongy
condition results. Unfortunately this is

not detected until long after the casting

leaves the foundry, and many weak cast-

ings are laid to faulty design where,
with the proper arrangement of gates

and risers, they, would be sufficiently

strong for the purpose intended.

Independent Line of Sight.—An ad-
vantage the Allies have over the Ger-
m.ans in the matter of field artillery is

that the former have adopted the "in-
dependent line of sight" for sighting

their guns. In this arrangement, the

gun is mounted on an intermediate car-

riage, and on this carriage the sight is

fixed. In la.ving the gun, the operator

revolves the intermediate carriage screw
until the sight glass is. on the target,

when the gun will also be on the target

except as regards elevation. The gun
is then given elevation separately. The
layer, therefore, does not have to at-

tend at all to elevation, another man
being told off for this duty.

Winnipeg, Man.—The Board of Con-
trol have awarded the contract for the

supply of a steam boiler to Babcock &
Wilcox, Montreal, at $2,500.
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for the Pattern,

Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

HEAVY DUTY DRILL PRESS,
WITH COMPOUND TABLE.
HIS heavy duty drill press is a

product of the Colburn Ma-
Co., Franklin, Pa.

to the full cutting

speed drills in solid

T
chine Tool

It has a capacity

edge of 2-inch high

steel, and is of very rigid construction.

Shafts are of high carbon steel and all

bearings are bushed with bronze and

provided with a positive and reliable

method of oiling. All speed and feed

changes are obtained through positive

gearing by means of handles and levers

conveniently located within easy reach

of the operator.

The drive is through a constant speed

belt on to a single pulley. Speed changes

are obtained through selective sliding

gears controlled by levers within easy

reach of the operator. No countershaft

is necessary, as a pair of tight and loose

pulleys are mounted directly upon the

main driving shaft of the machine,

parallel to line shaft.

Six changes of speed are obtained, and

never more than two pairs of gears are

in mesh at any one time. All changes

are made by sliding gears, no clutches

being used. Splash lubrication is em-

ployed and gears and bearings receive

a constant flood of oil.

The spindle is of forged high carbon

steel. The thrust is taken on "Hess-

Bright'' ball thrust bearings spherically

seated, which provide for any slight de-

flections or mis-alignment and distribute

the load equally over the full circle of

balls. Spindle has a traverse of 16

inches and a No. 5 Morse taper socket.

The main spindle driving gear and its

pinion have helical teeth. All gears not

running in oil bath are covered with

dust-proof guards and special grease

cups are provided which deliver the

lubricant directly on to the teeth. Three

spindle feeds are available.

An automatic trip is furnished for

tripping the power feed at any desired

depth. A final safety trip is also fur-

nished to disengage the feed when
spindle has reached its lowest position,

thus preventing possible accident.

Quick traverse of the spindle is ob-

tained through four capstan handles,

and power feed can be instantly changed

to hand feed, or vice versa, by sliding

the hand wheel shaft either in or out.

thus engaging or disengaging a positive

clutch connected to feed train of gear-

ing. A safety device is provided to pro-

tect the feed mechanism, which will

shear a pin before doing any damage.

The standard table is of the bracket

type, gilibed to the column with extra

long upright bearing. It has a vertical

adjustment of 24 inches by means of

rack and pinion and worm and worm
wheel. The table can be bored for bush-

ings to support the ends of boring bars

up to 3 inches in diameter. The working
surface is 18 x 20 inches, and a large

oil pan is provided on both sides and in

front.

The compound table is not an attach-

ment to the regular table, but consists

of a special knee with a table having a

rapid movement through spiral worm
anil rack of 20 inches longitudinally and
8 inches crosswise. Capstan handles are

so arranged that the operator standing

directly in front of the machine can

manipulate the table in both directions

without moving from his position. A
large oil jiocket is cast on each end and
a cored openiny- running entirely through

the table drains the lubricant from the

hp:avy duty drill pkess with compound table.
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left hand to the riglit hand potket, and

from there it is pijied through a flexible

tube back to the tank. Grooves along

the edges of the table also drain the

lubricant from the surface. The work-

ing surface of the compound table is 18

inches wide by 30 inches long. An oil.

pump attached directly to the machine

is driven by a belt from pulley on speed

box shaft.

The tapping device consists of a pair

of friction clutch pulleys mounted on

the main driving shaft of the speed box,

and, by means of open and cross belts,

made to run in opposite directions. To

accomplish this the driving shaft is

made extra long, and is supported at its

outer end by a substantial journal box

on the end of a bracket. The clutches

are controlled by the lever directly in

front of machine. The reversing me-

chanism of this tapping device being

placed directly on the prime mover in-

stead of on the drill spindle, excessive

strain on the parts is greatly reduced.

When the machine is to be used for

tapping large diameters it is equipped

with a tapping hood. This device re-

lieves the strain on the driving key in

the spindle gear. The excessive power
required to drive a large tap exerts such

a pressure on the side of this key that

it is almost impossible for the spindle to

feed, and this causes the tap to tear the

threads and spoil them. With the tap-

ping hood, the friction is reduced to the

minimum, since the power is applied

through a bar having several times the

leverage of the ordinary key in the

spindle gear.

With a constant speed motor, the same
speed changes are obtained as with re-

gular drive. A "Reliance" motor is

mounted on an extension of the base at

the rear of the machine, where it is en-

tirely -out of the way. A belt drive di-

rect from motor to driving pulley is re-

commended, and any size or make of

constant speed motor from 5 to 10 h.p.

can be used, depending upon the work
to be performed.

The floor space occupied is 77 in. by
.'!4 in., the height 110 in., and the net

weights with plain and compound tables

respectively are 3,100 lbs. and 3,700 lbs.

®
PREHEATED LEAD BATH FURNACE

FOR SHELLS.

THE furnace here illustrated has a lead

bath, 12 in. wide, 24 in. long, and 12 in.

deep. At one end of tlie bath there is

PREHE.\TED LEAD BATH FURNACE
FOR SHEIiLS.

arranged a suitable pocket to accommo-
date the pyrometer couple. The lead

bath proper is covered by a cast iron

plate, through which are eight openings

for inserting shells. The furnace is spe-

cially designed for Russian type shells.

CENTRIFUGAL PUMP FOR THICK LIQUORS.

these being placed in the already men-

tioned holes open end up. Plugs in these

open ends force the shell down into the

lead, until each plug strikes the top

plate.

There is sufficient bath in the pot, so

tliat when eight shells are inserted the

surface of the lead is up to the bottom

of the plate covering the pot, and the

shell is immersed to withip about 1 in.

of its top. As these shells are nosed after

the heat-treating operation, this 1 in.

receives heat treatment at that time.

In the preheating chamber to the rear

of the furnace there is room for twenty

shells. The hot gases from the combus-

tion chamber of the furnace pass

through this preheating chamber, heat-

ing up these shells, and thus taking ad-

vantage of considerable heat that would
otherwise be wasted.

A distinctive feature of this furnace

is the fact that the combustion chamber
is entirely separated from the chamber
in which the pot rests, the heat passing

from one chamber to the other through

suitable openings and being distributed

evenly over the surface of the pot. The
design eliminates excessive heating of

the pot at any one point, thereby in-

creasing the life of the pot itself and the

furnace proper. Tate-Jones & Co., Pitts-

burg, Pa., manufacture this product.

©
CENTRIFUGAL PUMP FOR THICK

LIQUORS.

THE cut herewith shows a high effi-

ciency type of centrifugal pump suitable

for handling liquors containing large

(piantities of solids, chemicals, wood
pulp, or gun cotton pulp solution. The
impeller is designed along high effi-

ciency lines, but has very wide passages

in proportion to its capacity, the design

being such that, in spite of these wide

l)assages, a high efficiency is obtained

without having the pump characteristic

such as to produce a heavy overload on

the driving motor when operating at

pressures below the rated pressure.

The pump has a horizontally-parted

case which facilitates access to the in-

terior for convenience of inspection,

cleaning and repairs. The pedestal bear-

ing shown is equipped with two ball

bearings operating in a housing packed

with a non-fluid oil or light ball-bearing

grease. These are so arranged as to

carry not only the radial load, but any
thrust that may come on the pump in

either direction. The impeller, however,

is provided with a balancing ring so as

to secure approximate hydraulic balance.

On account of the large passages through

the impeller, the pump is also very suit-

able for pumping sewage, as solids

which would ordinarily choke up a small

capacity impeller pass freely through

the pump.
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The particular pump shown is driven

by a single phase motor, and, for the

purpose of keeping down the starting

current, a special centrifugal clutch

coupling is provided, which allows the

motor to come up to speed before the

load comes on the motor. Either this

type of coupling or the standard type of

flexible coupling with steel pins and

rubber bushings is furnished. This type

pump is particularly suited for handling

nitrated cotton liquors in connection

with the manufacture of gun cotton.

The pump is manufactured by the

D'Olier Centrifugal Pump and Machine

Co., Philadelphia.

® •

VERTICAL TYPE SUCTION OILER.

TO meet the demand for an oiler em-

bodying the same principle as their uni-

versal type (a description of which ap-

peared in these columns some time ago),

the Hanna Engineering Works, Chicago,

have developed the vertical type shown

in the accompanying illustration. The

operation of these oilers is entirely

automatic, because suction action takes

place immediately the air moves and

ceases the instant the air is shut ofif. The

necessary amount of lubricant at the

proper place and time is, therefore,

realized. A chamber containing an ab-

sorbent is kept saturated from another

large oil storage chamber surrounding

it, and air passing through the lubrica-

tor becomes sufliciently charged with oil

to properly lubricate all surfaces with

which it subsequently comes in contact.

and can be tilled in no matter what posi-

tion. The vertical type, on the other

hand, can he used only in the position

shown. These oilers are made with %-

VERTICAL TYPK SCCTION OILEK.

The universal tyi)e oiler can be at-

tached to air line in any position, oper-

ating equally well in any plane or angle,

TIIREE-CH.\MBEK IHE-HA1!IIKN1N<J
i'URNACE.

inch, 1-inch and liA-inch pipe connec-

tions.

®

THREE-CHAMBER DIE-HARDENING
FURNACE.

THE description and illustration refer

to a three-chamber die-hardening fur-

nace manufactured by Tate-Jones & Co.,

Pittsburg, Pa. It consists of three dis-

tinct separate chambers, two of which

are 18 in. wide, 18 in. deep, and 10 in.

high. The third chamber is 12 in. wide,

18 in. deep, and 10 in. high. Each has a

separate coml)ustion chamber located

underneath and separated by a fire

brick slab, the heat passing from the

combustion chamber through long nar-

row slots at the sides of this slab into

the heating chamber, giving a furnace

of semi-muffle construction. Each cham-

ber is fired independently by natural

gas or fuel oil burner. Compactness is

a feature of the arrangement, and for

die work, where long soaking preheating

heats are desired before bringing up to

the final hardening temperature, special

usefulness is claimed.

With this furnace, two chambers can

be used for preheating and one chamber

for hardening, or the three chambers

can be used independently for entirely

different work. A lever arm is fastened

to the rear sheave bracket, and is at-

tached with a suitable sliding arrange-

ment to the lifting links on the door, so

that the door can be readily raised and

lowered by the movement of this lever.

The counterweights for each door drop

in the rear of the furnace.

NEW HAMMER BOLT HEADING
MACHINE.

JN line with their adopted policy of de-

veloping bolt and nut machinery, in

w hich hard manual labor is reduced to a

minimum, the National Machinery Co.,

Tiffin, Ohio, have perfected, and are of-

fering a new type of "hammer" bolt

heading machine, termed the "National

Continuous Motion Semi - Automatic

Hammer Header." This machine is for

making square, hexagon and tee head

bolts from heated stock, and the follow-

ing illustrations show some of the fea-

tures embodied in the design.

About 60 per cent, of the square,

hexagon and tee head bolts manufac-

tured are the product of the "hammer"
type of bolt header; and the aim of this

new design machine is to effect the grip-

ping, starting and stopping movements
automatically, so as to free the operator

of this labor and enable him to devote

his entire attention and energy to feed-

ing the machine. The design has not

stopped here, however, for not only are

these movements accomplished mech-

anically and automatically, but the

main shaft, heading slide and hammer
slides of the machine run continuously

like a rivet header—making operation

continuous, so that the machine, in a

sense, "sets the pace "for the attendant.

A big advantage is gained, too, in hav-

ing the main shaft, heading slide and

hammer slides run continuously, doing

away thereby with a starting and stop-

ping clutch on the main shaft, and thus

minimizing the attendant troubles of

wear and clutch repair. Elimination of

this clutch also makes higher speeds

FRONT VIEW SIHOWINO SHEAR EQUIP-
MENT FOR MAKING BOLTS OFF

THE ROD.

possible. A feature of the design is the

ability to set or "time" the machine to

make any rpiality of bolt wished—from
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three to eijclit blows in one fyc-le or op-

eration; and, with the machine thus set

to deliver a predetermined number of

blows, the quality of outjiut and finish

is necessarily uniform. The length of

time, also, that the grips are open for

feeding can be regulated to suit the

needs or ability of the operator, accord-

ing to the length or type of bolt being

made. These changes are effected through

a simple gear and cam construction.

The bed of the machine is of box type,

of large proportions and heavily ribbed,

inducing stiffness and rigidity as well as

strength. The various working parts

and details are designed correspond-

ingly. This new hammer header of 1 in.

size weighs in round numbers 1.3,000

pounds, and runs at 140 r.p.ui. on its

maximum work.

The rjgid construction, combined with

the mechanically operated grip, makes
it ]iractical to introduce a cut-off attach-

REAR VIEW, SHOWINO GENEROUS PRO-
PORTIONS OF WORKING PARTS.

iiient in the gripping dies, so that short

bolts can be made directly off the rod.

Short bolts ordinarily are hard to tong
and to grip, and require cut-out dies

that are expensive to make and main-
tain. AVith this shear or cut-off in the
grip dies, however, short bolts are made
with ease and facility, and four to six

bolts can be made in one heat, depend-
ing somewhat, of course, upon the diam-
eter and length of bolt made.
Another departure in this design is

the lever construction for carrying the
lower hammer. In previous designs the
lower hammer was carried in a slide,

similar to the side and top hammers, and
the scale dropping off the bolt as it was
being forged got on to this slide, and
this, with the action of the water, caused
much trouble because of the excessive
wear. This wear caused disalignment
of the lower hammer, and demanded con-

stant attention. The lever construction

THE "NATIONAL' CONTINUOUS-MOT! I >N SEJII-AUTOMATIC HAMMER BOLT
HEADER.

eliminates this wear. The side and top

hammer slides in this design are oper-

ated by bronze bushed links in place

of cams and rolls.

The flywheel is of the "National"
friction-slip construction, which fills the

role of an automatic safety device in

case cold stock or an excess of metal is

gripped in the dies and obstructs the

travel of the heading tool. An auto-

matic relief is also provided on the grip-

ping mechanism to protect the machine
against damage, should the operator ac-

cidentally get stock or some foreign ob-

ject in the grijis, other than in the hold-

ing grooves, which would prevent the

dies from closing, and the machine from
coni])leting its cycle.

The slides have been made extra long,

and the shaft bearings are of large diam-
eter and bronze bushed, the main shaft

bearings being self-oiling. Practically

all the bearings have a large oil pocket
or cup oiler that is easily accessible;

and these pockets, as well as all the oil

holes, are provided with sliding or

hinged covers to exclude entrance of any
possible scale, dust or foreign substance
that could induce friction.

This new hammer header is built in

•Vi in.. 1 in., and 11/2 in. capacities, for

either belt or motor drive.

SHOWING ARRANGEMENT OF HAMMER I.EVEKS AND BRONZE-BUSHEiD LINKS.
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SHELLS AND GENERAL SUPPLIES FOR BRITAIN.

IF
we might judge by the activities of our engineeriuof

and metal-working plant managements relative to the

further development of the manufacture of shrapnel

and high explosive shells in their every and complete fea-

ture, there is abundant evidence that if someone has not

blundered, at least dissatisfaction over the paucity and
scope of the orders placed exists. It has long since been

proved that we can produce shells of first quality and in

quantity ad lib, but, being now informed that our efforts

lack all merit because only '* empty" shells have been

made, we naturally get up in arms to defend ourselves and
at the same time give indication of both claiming and de-

manding the opportunity to produce shells with •'fixed

ammunition" and of earning the accruing merit by our
handiwork.

Little compliment has been paid our engineering estab-

lishments during all these months of war in that no notice

seems to have been taken in official circles of how they

grasped and made a huge success of this shell forging and
machining business. What was accomplished in this

respect many months ag« is as yet being only partly rea-

lized—much less appreciated officially, and little wonder
is it that being fully aware of the call and necessity for

"Shells, and Shells, Then More Sliells," our leading metal-

working plant managements have banded themselves to-

gether to "press their suit" without the official aid whicli

was their right to expect, but their misfortune to lean too

implicitly upon.

The concentration of effort indicated gives but concrete

expression to a gradually developed necessity relative to

shell manufacture in our Dominion. The steps already

taken to establish and equip plants for the supi)ly of

"fixed ammunition" may be taken as a result of the ini-

tiative of our plant managements and their staffs. Ar-
rangements are, we understand, now proceeding smoothly
and satisfactorily with respect to the provision of fixed

ammunition for the various sizes and types of shells being

manufactured in Canada, and within the next two montlis

it is expected that the various plants devoted to this fea-

ture will be in a position to cope with the output of what
are known as "empty shells."

Some half dozen concerns are either equipping or are

getting close to production stage relative to the manu-
fai!ture of brass cartridge cases, and in the matter of the

explosive charges, time fuses and detonators, the neces-

sary arrangements have also been made. Much of course

is expected from the coming interviews between Mr.
Thomas—the accredited representative of Britain's Min-
ister of Munitions, and our Shell Committee, and not the

least important movement in tlie direction of fuller shell

making opportunity is that which seeks to have our manu-
facturers' committee form a unit at the various conference

sessions.

Further to the purchase of supplies for the British

forces at home and on the European continent, it may be
stated that a department for the purpose is now organized

and operative in room 114, the Windsor Street Station

Block, Montreal. Edward FitzGerald, assistant general

purchasing agent of the C.P.R., lias been deputed by Sir

Thomas Shaughnessy to take charge of this special work.

The supplies requirements will, of course, be both varied

and numerous, and will in many instances reach to con-

siderable proportions. Manufacturers of such commodi-
ties as are being used both on service and for consumption
are invited to furnish particulars of their products, which
should include prices, degrees of quality, quantities avail-

able, procurable and produceable on short notice. Sliells,

remounts and fodder do not come within the scope of the

departmental activities.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON.

Grey Forge, Pittsburgh

Lake Superior, char-

coal, Chicago

Ferro Nickel pig iron

$13 20 $13 45

15 75

Tea lead i? 3 50 $ 3 75

Scrap zinc 12 00 14 00

(Soo)
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COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsville Foundry Coke. . .4.85-5.15

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Xet ton f.o.b. Toronto.

CANADIAN MACHINERY

IRON PIPE FITTINGS.
Canadian malleable, ,S5 per cent. ; cast

iron, 60; standard bushings, 60; headers,

60; flanged unions, 60; malleable bush-

insrs, 60; nipples, 75; malleable, lipped

unions, 65.

MISCELLANEOUS.
Putty, 100 lb. drums $ 2.70

Red dry lead, 100-lb. kegs, per ewt. 9.67

Glue, French medal, per lb 0.18

Tarred slaters' paper, per roll . . 0.95

Motor gasoline, single bbls., gal... 0.18

Benzine, single bbls., per gal. . . . 0.18

Pure turpentine, single bbls 0.66

Linseed oil, raw, single tbls 0.73

Linseed oil, boiled, single bbls 0.76

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs. . . 4.00

Lead wool, per lb. 0.09

Pure Manila rope 0.16

Transmission rope, Manila 0.19%
Drilling cables, Manila 0.17i/^

Lard oil, per gal 0.60

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
% inch $8.00

5-16 inch 5.35

% inch 4.60

7-16 inch 4.30

Vo inch 4.05

9-16 inch 4.05

% inch 3.90

% inch 3.85

% inch 3.65

1 inch 3.45
AbOTe qnotattons are per 100 lb*.

TWIST DRILLS.

%
Carbon up to 1% in 60

Carbon over 1% in 25
High Speed 40
Blacksmith 60

Bit Stock ...60 and 5
Centre Drill 20
Ratchet 20
Combined drill and c.t.s.k 15

Diaconnts off ttandard Ilat.

REAMERS.

%
Hand 25
Shell ; 25
Bit Stock 25
Bridge 65
Taper Pin 25
Centre 25
Pipe Reamers 80

DIaconnti off atandard Ilat.

COLD DRAWN STEEL SHAFTING.
At mill 40%
At warehouse 40%
Discounts off new list. Warehouse price at

Montreal and Toronto.

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50
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BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble. . .50 & 10%
Standard 60%
Cut leather lacing, No. 1 $1.20

Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B.B.

3-16 in $9.00

y4 in 6.25

5-16 in 4.65

% in 4.00
7-16 in 4.00

V2 in 4.00

Prices per 100 Iba.

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $3 00 $3 00

Canada plates, dull,

52 sheets 3 10 3 50

Canada plateSj all bright.. 4 25 4 50

Apollo brand, 10% oz.

galvanized) 6 40 6 40

Queen's Head, 28 B.W.G. 6 50 6 50

Fleur-de-Lis, 28 B.W.G.

.

6 30 6 30

Gorbal's Best, No. 28.... 6 50 6 50

Viking metal. No. 28 6 00 6 00

Colborne Crown, No. 28.. 6 30 6 30

Size

1 in.

11/4 in.

11/2 in.

lYi in.

2 in.

21/4 in.

21/2 in.

3 in.

31/4 in.

31/2 in.

4 in.

BOILER TUBES.

Seamless Lapwelded
$10 00

10 00

10 00

10 00

10 50

12 10

13 05

15 75

20 00

25 50

9 20

12 10

12 70

13 90

15 00

18 90

WASTE.
WHITE. Cents per lb.

XXX Extra lOVi
X Grand 093^
XLCR 091/4

X Empire O8I/2

X Press 07%
COI/OBED.

I-iion 071^
Standard 06%
Popular 053^
Keen 05^4

wool. PACKING.
Arrow 16
Axle 11
Anvil 08
Anchor 07

WASHED WIPERS.
Select White 09

Mixed Colored O614
Dark Colored 05i4

This list subject to trade discount for

quantity.

Frieea per 100 feet, Montreal and Toronto.

BELTING RUBBER.
Standard 50%
Best grades 30%

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Toronto, Ont., July 13, 1915. — War
orders are tlie principal feature of in-

terest in business circlt?s and it is gen-

erally thought that large contracts will

bi- ])lace(l in Canada for military equip-

ment and supplies. The placing of the

C.P.R. Purchasing Department at the

service of the British Government will

facilitate the purchase of supplies and
also stimulate business in this direction.

Manufacturers have now another or-

canization to deal with in addition to

the Commission appointed by the Can-

adian Government. The result of all this

endeavor cannot but be of the greatest

benefit to many Canadian manufacturers
and a stimulus to a variety of indus-

tries. The foregoing is altogether apart

ironi the shell industry, which of course

is under the direction of the Shell Com-
mittee. In this regard, however, Rus-
sian and French shell orders have to be
considered, as big business may event-

ually result. Contracts for Russian shells

have of course already been placed,

while an order for French shells is al-

ready on the tapis.

Taking everything into consideration,

the outlook has during the last few
weeks improved considerably, and indi-

cations point to a more extensive devel-

opment in trade than was perhaps antici-

pated during the earlier stages of the

war.

The Exiiort Association of Canada
which was recently organized and which



86 CANADIAN MACHINERY Volume XIV.

has its headquarters in Montreal, is en-

deavoring to enlist the support of the

leadins' Toronto manufacturers. A con-

ference was held here last week for this

purpose. The Association was formed

with a view to developing th3 export

trade of Canada and to take as full

advantage as possible of opportunities

for trade that will arise during the per-

iod of reconstruction that will follow

the war.

Steel Markets.

The shell industry continues to dom-
inate the steel trade and production is

being speeded up to meet the lemand.

Activity has spread to the steel found-

ries where blanks are being cast for the

4.5 shells, preparatory to forging, thus

giving additional work for the forging

plants. The demand for merchant bars

is still light, and the outlook in the steel

trade as regards ordinary business is

improving and prices are very firm.

Canadian mills have advanced prices on

iron and steel bars to $2.20 f.o.b. To-

ronto.

The market for galvanized sneets is

easier, but prices are practically the

same as at the last advance; only a few
makers of galvanized sheet products are

offering material on account of i'.:e con-

tinued high price of spelter. Makers of

tool steel are much concerned over the

great scarcity of tungsten, oneof the chief

ingredients of high-speed steels. The
price of this alloy has advanced consid-

erably and tool steels are higher pro-

portionately. The big demand for high-

speed steel for tools and drills makes the

situation more acute.

Further improvement in the steel

trade is reported from United States

centres. The export trade continues to

develop, while the domestic basiness is

also improving. Prices are very firm at

the recent advances, and it is expected
that present quotations will he main-
tained, if not further advantied.

Pig Iron.

There is no improvement in the pig
iron situation as regards foundry re-

quirements, although the blast furnaces
at the steel plants are in active opera-
tion. Prices are unchanged.

Scrap Metals.

The market is firm for copper and
brass scrap, and the demand continues
good. Heavy melting steel is more ac-

tive and prices are firmer. Scrap zinc
and lead are quiet but unchanged.

Machine Tools.

The situation in the machine tool
trade is practically the same as last

week, fewer inquiries have been received
ed by local dealers, but they are busy
filling orders already placed. The ab-
sence of contracts for shells has been
satisfactorily explained and further ord-

ers will be placed as soon as the firms

making cartridge cases, etc., can meet
the demand so that fixed ammunition
only will be shipped to England. Interest

will be centred on 18 pdr. and 4.5 high-

explosive shells when the activity is re-

newed, and there will be a good de-

mand for the necessary machines and
tooling fixtures. Many makers of ma-
chine tools are booked up for months
ahead, and prices are advancing.

Supplies.

Business continues to be very satis-

factory with an increasing demand in

connection with making shells. Chucks,

collapsible taps, twist drills, reamers,

belting, cutting compound, etc., are all

in good demand. The only price change
of importance to note this week is in

iron pipe fittings, which have advanced.
The new discounts are as follows: Can-
adian malleable, 25 per cent, for A, and
,35 per cent, for B and C classes; cast

iron, 60 per cent.; malleable bushings,

CANADIAN GOVERNMENT
PURCHASING COMMISSION.

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George Gault, Winnipeg;
Henry Laporte, Montreal; A. E.
Kemp, Toronto. Thomas Hilliard
is secretary, and the commission
headquarters are at Ottawa.

60 per cent., and standard bushings, 60
per cent.

Metals.

There is nothing of particular interest

to note in the metal market this week.
Prices are at the same level and gen-
erally steady. The situation locally con-

tinues undisturbed and the demand for

metals for munitions is unabated. Or-
dinary business appears to have im-
proved, but is hardly up to the normal.
A scarcity of spelter and aluminum ex-

ists with no expectation of any relief

for some time. The Imperial Govern-
ment has placed an embargo on the ex-

portation from Great Britain of all

metals necessary in the manufacture of
munitions.

Tin.—The market weakened slightly

at the end of last week but has recovered
and is now firmer and quiet. The pre-

sent consumption of tin is very large

and will continue to be so for some time.

Quotations are unchanged at 46c per
pound.

Copper.—The market is quiet and the
tone is inclined to be easier. The copper
situation, however^ is a strong one and
with consumption on the increase any
change in price will probably be up-

wards. Local quotations are unchanged
at 2IV2C per pound.

Spelter.—The market is steady but
the general situation has not improved.
There is good business being done m all

positions up to the end of the year and
some of the export orders go into the

first quarter of next year. Quotations

are nominal at 28c per pound.

Lead.—The market is dull and easier

but quotations are unchanged. The lead

situation is improving gradually and an
upward movement is expected in some
qparters. Lead is quoted locally at 7%c
per pound.

Antimony.—The market is quiet but

the demand is somewhat better, al-

though prices have an easier tendency.

Quotations are nominal at 40c per

pound.

Aluminum.—The scarcity of supplies

of aluminum is still felt, and prices are

being maintained at the present unusual-

ly high level. Quotations are nominal

at 40c per pound.

St. John, N.B., July 10, 1915.—Friends
in the manufacturing trade throughout

the Eastern Provinces will join with

many others in extendina: congratula-

tions to Hon. John E. Wilson, M.P.P..

upon his appointment to the important

position of deputy receiver-general am;

manager of the Government Savings

Bank in this city. The appointment was
recently announced. Hon. Mr. Wilson

is president of the firm of J. E. Wilson.

Ltd., iron founders and sheet metni

workers. He has been prominent i)i

local business and political circles for

many years. Hon. Mr. Wilson was for

some time a member of the old common
council, and in 1908 was elected to a

seat in the Legislature at Fredericton,

being re-elected in 1912. He was then

made a member of the cabinet without

portfolio, and was also chosen president

of the legislative council. He will now
quit public life and retire to the quieter

precincts of the civil service in an of-

fice well deserved after his years of ,

service to the Conservative party.

The big spandril arch bridge, the

largest in the world, across the Revers-

ing Falls, St. John, N.B., will soon be

thrown open to the public. The floorin:r

was finished this week by A. R. C. Clark

& Son, and the approaches will be fin-

ished in the near future by J. McVey &
Son. The new bridge is of steel and is

a maanificent and inspiring structure.

The contract for the substructure and
approaches of the new highway bridge

over the Petitcodiac river at Moncton,
N. B., has been awarded to Ensiueers
and Contractors, Ltd.. a Nova Scotia con-

cern. - Tj. a. Keith is at present acting

as their ngent in tliis city. The presi-

dent of the firm is E. R. Reid of Anna-
polis, N,S., while his partner is E. M.
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Archibald, a graduate in engineering,

from McGill University, and also resid-

ing in the Annapolis valley. Work has

been started on the bridge, and will be

rushed to completion as rapidly as the

circumstances warrant.

The Maritime Dredging & Construction

Co. is setting forms in place along the

top of No. 1 extension. West St. John.

Concrete will later be poured into the

wall until it is elevated to a level with

the new docks. This wall, known as

the "Connolly Dock," is 300 feet in

length and about six feet below the re-

quired height.

Miles E. Agar, hardware manufactur-

er, of St. John, and Matthew Lodge, of

Moneton. N.B., have left for England to

confer with the directors of the Mari-

time Oil Fields, Ltd., respecting the ex-

tension of a lease of the oil and gas

privileges of the New Brunswick Petrol-

eum Co., now held by the former con-

cern. The lease is just expiring, and
Messrs. Agar and Lodge plan to consult

about its extension and enlaraement.

TRADE WITH RUSSIA PROSPECTS.
GREAT possibilities for Canadian trade

with Russia are revealed in the first re-

port sent by Special Trade Commissioner
Conrad F. Just to the Department of

Trade and Commerce.

Mr. Just has concluded his investiga-

tions in the Petrograd district, and is

now working south and east. He has
had a number of conferences with mem-
bers of the Russian Government and
with leading bankers, having had con-

siderable assistance from the British

Commercial Attache and British Consul

at Petrograd. He points out that at the

outbreak of the war, Germany, after 25

years of effort, had to her credit 52 per

cent, of the import trade of Russia.

Since the war, the conventional tariff

rates have been withdrawn, the general

tariflP increased by 10 per cent., and a

surtax of 100 per cent, imposed against

Germany and Austria. The war has not

devastated any true Russian areas, but

districts which constituted the base of

the German economic penetration of

Russia.

Russia, says Mr. Just, has great

IK)wers of recuperation, is internally

rich and prosperous, and affords "great
opportunities for industrial enterprise

for which the consuming power is at

hand." These factors, the report states,

should make Russia a great market,
"and if the corKlitions be rightly

studied and understood, Canadian manu-
facturinsr industries, by the nature of

the products, which are adapted in so

many instances to the requirements of

a developing country like Russia, may
reasonably expect 'to participate in the

trade with that market."

Agriculture is the occupation of 85
per cent, of the Russian people, and the

manufacturing industry furnishes an in-

significant output in relation to the

country's needs.

Canadian Exports Confused.

Mr. Just says that Canadian ma-
chinery exports to Russia have been eon-

founded with those from the United
States. He advises Canadian traders to

organize on the basis of a close study of

the Russian requirements and to keep
in touch with the consumer by means of

local agents, who play a very prominent
part in connection with the foreign

trade of Russia. Firms seeking trade

with Russia should enter the market in

groups or syndicates, this being pos-

sible when the products of such firms

do not compete, but are complementary
to each other. It is also desirable to

have assembling shops in Russia, par-

ticularly for machinery, thus saving on

Customs duties and permitting tender-

ing on Government works. A start

should be made in Petrograd, where the

Russian fashions are set.

'

' The successful participation of Can-
ada in the contracts of the Russian Gov-
ernment for munitions of war, railway

rolling stock, and it is believed for loco-

motives and other materials, has created

lively interest in Russian official bank-

ing and commercial circles," says the

report, "and should prove an excellent

advertisement of the capabilities of the

Canadian industrial system."
Canadian leather supplies, it is added,

would be snapped up at high prices. "A
pair of Russian army boots has a life of

two months. '

'

SHELL MANUFACTURERS IN
CONFERENCE,

FULL information with regard to the

shell-making capacity of Canadian indus-

tries will be placed before the British

Government's representative, Mr. Tho-
mas, who is expected to reach Ottawa
some day this week. With this object

in view, a number of leading manufac-
turers have held a meeting here in con-

ference with members of the Shell Com-
mittee. There were present T. A. Rus-
sell, of the Russell Motor Car Co.; Wm,
Inglis and Campbell Rives, of the John
Inglis Co.; Mr. Findlay, of the Massey-
Harris Co.; Mr. Gurney and MV. Tinson,

of the Crocker Wheel Co.; Alex. Goldie,

of Goldie and McCullough; Col. Fred-
erick Nicholls, of the 'Canadian Allis-

Chalmers Co.; Robert Hobson, of the

Steel Company of Canada; Mr. Nivoii,

of the Otis Fensom Co.; Col. J. B. Mil-

ler, of the Poison Iron Works. Gen. Ber-
tram and other members of the Shell

Committee.

It was explained by Col. Nicholls that

the meeting had been called for the pur-

pose of considering vvliat more oould be
done to relieve the ammunition shortage
in view of the approaching visit of Mr.
Thomas. Large sums of money would
be spent if necessary on equipment for

turning out completed shells on a large

scale.

It was sugested by Mr. Findlay that,

through the proper medium, the Shell

Committee, a delegation of manufactur-
ers should meet Mr. Thomas and discuss

the situation with him. He thought
that if fixed ammunition is "equired, as-

sembling plants should be established on
a large scale, so that larger orders could

he undertaken.

Mr. Nicholls stated that they had re-

ceived proposals to take forei'jn orcUrs,

but preferred to wait for orders from
the War Office through the Shell Com-
mittee. Larger orders would enable the

manufacturers to invest capital in addi-

tional equipment without the danger of

the work being insufficient to v/arrant

the outlay. He suggested that the Govern-
ment or the Shell Committee should es-

tablish a large assembling plant or, if

not, the manufacturers were prepared

to do it.

It was proposed by Mr. Russell that

a statement be prepared for Mr. Thomas,
showing the number of firms ready to

undertake shell manufacture on a large

scale, with details as to which of these

firms would undertake the machining of

shells, the manufacture of cartridge

cases, of primers, and so on.

General Ber^ram assured the raeetin*
f'at the War Office was prepared trr

place further and larger orders with the
shell committee as soon as it could be
shown that the work could be done. Gen-
eral Pease had assured him that Canada
could secure all the orders necessary as
soon as the manufacture of cartridge

cases and the loading capacity warrant-
ed the placing of further orders. Gen-
eral Bertram explained the difficulties

that had arisen in connection with the

manufacture of cartridge cases and the

loading.

The meeting ended after a full and
exhaustive discussion and with the sug-
gestion that the manufacturers co-op-

erate with the Shell Committee in con-
ferring with Mr. Thomas.

CANADIAN MINERAL PRODUCTS
FOR BRITAIN.

THROUGH the medium of the High Com-
missioner's Office, trial orders have been
given by the British authorities for cer-

tain Canadian mineral products found in

Ontario and Quebec, and those who
grumble about Canada's share of war
contracts have no conception of the
large orders already passed, at least so

Kd are given to understand. The Im-
perial Government is adopting the policy
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of gjiving tlie Dominion every possible

chance.

Col. Pelletier, agent-general for Que-

bec, is also supplying certain minerals

from Quebec to the French analysts, who
hold out great hopes of utilizing the sanije

for war munitions.

-®-

BRITISH OPENING FOR SAW-MILL
MACHINERY.

MANUFACTUREKS of saw-mill and
woodworking macliinery may be in-

terested in Trade Inquiry No. 831, which

lias been received from Harrison Wat-
son, Trade Commissioner at London,

notifying the Department of Trade and

Commerce, Ottawa, of the name of a

firm, who are large manufacturers of

saw-mill and woodworking machinery.

As their own plant is heavily engaged in

Government work, and as they are re-

ceiving inquiries from all parts of the

world which thev cannot deal with

tiiemselves, they are prepared to receive

complete information from any Can-

adian manufacturers of saw-mill and
woodworking machinery, to enable them
to negotiate for orders without being

obliged to refer any further to Canada.

They wish to be placed in the same posi-

tion as that in which the manufacturer

would put his traveller or agent. Can-

adian manufacturers, wishing to avail

themselves of such an opportunity may
be supplied with the name of the firm

by applying to the Department of Trade
and Commerce, Ottawa. (Refer File No.

810).

®
MARKET FOR WIRE RODS IN

BRITAIN.
CONSIDERABLE quantities of wire

rods have hitherto been sent to the

United Kingdom from Germany, and as

supplies have now ceased, consumers are

experiencing much difficulty in obtaining

adequate supplies from home sources.

Another factor which is handicapping
producers is the difficulty of securing

labor, as so many skilled men have en-

listed in the army.

If Canadian manufacturers are able

to export these rods, the information

ascertainable covering the following par-

ticulars may be of service. The rods re-

quired should be of soft and hard steel

and in what is known to the trade as 4,

5 and 6 gauge. The soft steel rods should

have 0.10 per cent, carbon, and the hard
steel rods 0.40, 0.50 and 0.60 per cent,

carbon. The soft rods are intended to

be drawn into wire for the making of

such articles as boot rivets and wire

mattresses, while wire obtained from
the hard rods is used among other pur-

poses for card clothinn; and also for

wire rope making.

Maxville, Ont.—The Borden Milk Co.

contemplate the erection of a condensed

milk factorv here.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price lists,

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state -whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Republic.

H. R. Poussette, 278 Balcarce, Buenoii Aires. Cable Addregs,
Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian.

British West Indies.

K. H. S. Flood, Bridgetown, Barbadoes, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 6 Kluklang Road, Shanghai. Cable Address
Cancoma.

Cuba.

Acting Trade Commissioner, Lonja del Comerclo, Apartado
1290, Havana. Cable address, Cantracom.

France.

PhllUpe Roy, Commissioner General, 17 and 19 Boulevard
des Capucines, Paris, Cable address, Stadacona

Japan.

G. B, Johnson, P.O. Box 109, Yokohama.
Canadian.

Holland.

T. Llthgow, Zuidblaak, 26, Rotterdam.
Waternilll.

Cable Address,

Cable address,

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street,
St. John's. Cable address, Canadian.

New Zealand.

W. A., Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

South Africa.

W. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantracom.

Cnited Kingdom.

E. de B. Arnaud, Sun Building, Clare Street, Bristol. C«bl*
address, Canadian.

J. B. Ray, Central House, Birmingham. Cable address, Can-
adian.,

Acting Trade Commissioner, North British Building East
Parade, Leeds. Cable address, Canadian.

F. A. C. Blckerdlke, Canada Chambers, SO Spring Qardeni,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Harrison Watson, 73 Basinghall Street, London, E.G., Eng-
land. Cable address, Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Kdgar Tripp, Port of Spain, Trinidad., Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. B. Beckwith, c-o Traccy Hmos, Medellln, Colombia. Cables
to 'Marmato, Colombia. Cable address, Canadian.

Norway and Denmark.

C. E. Sontum, Gmbbeged No. 4, Christiana, Norway. Cable
address, Sontums.

South Africa.

D. M. McKlbbln, Parker, Wood & Co., Buildings, P.O. Box
539, Johannesburg.

B. J. Wilkinson, Durban, 41 St, Amdrew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Griffith, Secretary, 17 Victoria Street, London, S.W^ Bngland.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining News.

Engineering

Smith's Falls, Ont.—The Frost &
AVood L'o. have received an order for

making shells.

Brampton, Ont.—It is reported that

the Pease Foundry Co., have received an

order for shells.

Montreal, Que.—W. A. Dean, of Tor-

onto, will establish a plant for building

flying machines near Montreal.

Corbyville, Ont.—The H. Corby Dis-

tillery Co. are in the market for a motor-

driven pump and an air compressor.

Gananoque, Ont.—The Steel Co. of

Canada, Ltd., will probably build an ex-

tension to their plant at this place. Head

office is at Hamilton, Ont.

Chatham, N.B.—The Maritime Foun-

dry Co., are erecting a factory to make

shells. The building will bo 80 x 40 feet

and will cost about $40,000.

Toronto, Ont.—The Board of Control

has instructed Works Commissioner Har-

ris to report on the cost and advisability

of building ear shops in this city.

Paris, Ont.—The Bell Foundry Co. of

St. George have installed a complete

machinery equipment for the manufac-

ture of shells, and they commenced op-

erations this week on a large order.

Sherbrooke, Que.—The City Council

has decided to proceed with the erection

of the new gas plant at an estimated

cost of $75,000. Tenders for one gas

holder will be accepted' in the meantime.

Smith's Falls, Ont. — The Frost &
Wood Co. have received an order for

shells to the extent of $100,000. The

company will install additional machin-

ery. The initial outlay for the equip-

ment will be $25,000.

Toronto, Ont.—The Chevrolet Motor

Co., of Canada. Ltd., which has recently

been incorporated with a capital of $50,-

000 will establish a plant here. W. C.

Durant, president of the Chevrolet

Motor Co., New York City, is interested

in the Canadian concern.

Kincardine, Ont.—The council will

purchase a number of 60-watt lamps.

Orillia, Ont.— The Orillia Water,

Light and Power Commission will extend

their transmission lines to Longford.

Toronto, Ont.—The Parks Committee

has decided to put cluster lights on Uni-

versity avenue, so tliat men who have to

work by day will get a chance to drill in

the open at night. This work will cost

$12,000.

Orillia, Ont.—The Orillia Power Com-
mission will probably be able to supply

Longford with electric current after all,

an alternate route having been secured

through Orillia township to Washago
and thence to the Standard Chemical

Co. works at Longford. John McRae of

Ottawa, is consulting engineer for the

commission.

Municipal

Electrical
Smithville, Ont.—The installation of

an electric lighting system is under con-

sideration.

Burlington, Ont.—The town will raise

$50,000 for the proposed sew'age system.

Hamilton, Ont.—Fire Chief Ten Eyck
has recommended the installation of

several fire alarm boxes.

Sackville, N.B.—The Town Council

are contemplating additions to the

waterworks plant. A pump may be re-

quired.

Pembroke, Ont.—The Town Council

are considering the purchase of a com-

bination hose wagon and chemical en-

gine. Clerk, A. .7. Fortier.

Toronto, Ont.—The Board of Control

has decided to proceed with the con-

struction of the new street railway

tracks on Bloor street west.

Montreal, Que.—Tlie Controllers re-

ported to the council that a by-law

should be adopted without delay to vote

a sum of $1,000,000 for needed improve-

ments to the waterworks. In addition

to this sum an additional amount of

$74,000 is required to expropriate land

for waterworks extension purposes, land

not ceded to the city.

Hamilton, Ont.^The construction of a

reservoir with a capacity of 17,500,000

gallons, audi provision for eventually in-

creasing the maximum capacity to 50,-

000.000 gallons, is recommended by
Kerry & Chase, of Toronto, the en-

gineers who have been investigating the

possibilities of economizing in the opera-

tion of the water works system.

Sarnia, Ont.—The Sarnia Gas & Elec-

tric Light Co. has received from the

City Council an offer for its entire elec-

trical plant, lines and properties, the

sum offered by the corporation being

$155,000, which represents the figure ad-

vised by Engineer Jeffries, of the Hydro
Commission, who some time ago made
an estimate of the whole situation. If

the company will accept this figure the

council will have a by-law prepared to

submit the question to the ratepayers.

Mimico, Ont.—The New Toronto

Council have definitely decided to link

up with Mimico and construct a sewage
system and disposal plant which will ac-

commodate the needs of both munici-

palities. The disposal plant will be

built in Mimico, but the council refuse

as yet to disclose its exact location. The
pump house, a portion of the new works
will, however, be constructed at the

lower end of Superior Avenue. The cost

of the new system will amount to about

$50,000, according to the estimates of

the engineers.

General Industrial

Peterborough, Ont.—Fire has destroy-

ed the brick plant of Curtis Bros.

Montreal, Que.—The A. Racine Co.

are building a carriage factory here.

Martintown, Ont.—A. E. Clingen's

sawmill has been destroyed by fire. Loss,

$7,000, partially covered by insurance.

Fort William, Ont.—The Ogilvie Mil-

ling €o., are considering making an addi-

tion to their elevator here which will in-

crease the capacity by 750,000 bushels.

Preston, Ont.—The Hurlbut Shoe Co.,

which was given a loan of $26,000 from
the town, has plans drawn for a three-

storey building on Queen street, near the

present factory.

Lethbridge, Alta.—It is possible that

tiie Taylor Milling Co. and the Lake of

the Woods Co. may erect elevators at

Foremost. There are already elevators

of the National Grain Co., and the Farm-
ers' Co-Operative Elevator Co. at this

point.
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Tenders
Ottawa, Ont.—Tenders on the supply

of transformers, switclips, and equip-

ment will be received until Au<;nst 3 by

the chairman of the Waterworks Com-

mission. Plans and specifications with

the city engineer, R. L. Haycock.

Ottawa, Ont.—Tenders will be re-

ceived until August 3 for high-lift

pumps and motors for the Lemieux

Island pumping station. Plans and

specifications may be obtained from the

consulting engineer, S. B. MacRae, Ot-

tawa.

Oakville, Ont.—Tenders will be re-

ceived by the chairman of the Oakville

Water and Light Commission until Mon-

day, July 26, 1915, for furnishing and

installing one electrically-operated tur-

bine pump of 600 Imperial gallons ca-

l)aeity against a head of 300 feet. Speci-

fications may be seen at the office of the

Commissioners, Oakville, or at the office

of Chipman & Power, engineers. Mail

Building, Toronto.

Vancouver, B.C.—Work will start im-

mediately on a tkree-storoy building for

the Merchants Bank at Granville and

Pender streets, which will cost when com-

pleted approximately .$17.5,000. The

jiians have been drawn up by Somerville

& Putnam, architects, of this city.

Building Notes

Toronto, Ont.—J. W. Siddall, architect

has taken out a permit fur a factory to

cost $7,000 at 71 Sterling road.

Toronto, Ont.—H. T. LePage has

taken out a permit for the erection of

a concrete block factory on Dundas
street to cost $10,000.

Barrie, Ont.—The general contract for

the new Carnegie Library has been let

to the Ball Planing Mill Co., of this

town. Chapman & McGiffln. of Toronto,

are the architects.

Toronto, Ont.—The city architect has

issued permits for additions to two pub-

lic schools, the Scarth road school to

cost $22,000, and the St. Clair avenue

school to cost $27,300.

Toronto, Ont.—The Borthwick Baking

Co. have been granted a permit by the

City Architect 's Department for the

erection of a two-storey addition to their

factory on Davies avenue. The work will

cost $14,000.

Port Oolborne, Ont. — The School

Board has adopted the plans for the pro-

posed new school on Steele street which

is estimated to cost $,35,000. Architect

Porter of Niagara Falls, Ont., will pre-

pare specifications, etc.

Vancouver, B.C. — The Merchants

Bank has awarded a contract for the

erection of a headquarters buildinu in

this city, to cost $175,000. It will be of

four stories, and will be located at the

corner of Pender and Granville streets.

Railways-Bridges

Vancouver, B.C.—It is announced that

the main line of the Canadian Northern

Pacific Railway will be ready for opera-

tion by September.

Toronto, Ont.—^The York County

Council has granted a sum of $2,000 to-

wards the construction of Jersey Bridge

at North Gwillimburg.

Toronto, Ont.—The York County

'Council has under consideration the con-

struction of a bridge at Locust Hill, the

estimated cost being $20,000.

St. Thomas, Ont.—The London & Port

Stanley Railway Commission will in a

few days commence the erection of a

new station and office building, on Tal-

l)ot street.

Calgary, Alta.—The City Council are

considering the question of extending

the street railway tracks to the Sarcee

military camp. The citizens are in favor

of the extension.

Brantford, Ont.—The electrification of

the Lake Erie & Northern Ry. from Port

Dover to this place will be proceeded

v>ith during the summer. Rolling stock

will 'be purchased.

Calgary, Alta.—George H. Webster

has been given the contract to build the

Spirit Lake-Grand Prairie branch of the

Edmonton Dunvegan and British Co-

lumbia Railway, now under construction

by J. D. McArthur.

London, Ont.—The London & Port

Stanley Railway Commission have closed

the deal for the Gootson property on Ot-

taway Avenue, for car shops. Posses-

sion will be given at once, and the work

of erecting the buildings will commence

shortly.

Arnprior, Ont.—The new bridge to be

erected over the Madawaska river at

Burnstown by the county council and

township council of McNab is to cost in

the neighborhood of $26,700. It wi'll be

of cement and concrete, and its length

will be over 300 feet.

Brantford, Ont.—The offer by the city

of the sale of the Grand Valley Railway

line from Paris to Gait for .$30,000 and

electrification of the L. E. & N. Railway^

from Port Dover to Brantford has not

been accepted by M. H. Todd, General

-Manager of the Lake Erie. He offered

.*26,(K)0, the city to retain the Gait power-

house. He will submit the city's offer to

the C. P. R. boaid, but will not recom-

mend it.

Chatham, Ont.—The Hydro-Electric

Power Commission of Ontario is negoti-

ating with the C N. R. for the purchase

of the Chatham, Wallacebnrg and Lake

Erie Railway, which runs from Erie"

Beacli on the south to Wallaceburg on

the north. If purchased, the line will be

made the nucleus for a hydro radial

system in this part of the province, and

the road will be extended to Sarnia

through Petrolea and other places about

to instal Niagara power.

Brantford, Ont.—The city's offer to

the Lake Erie & Northern Railway,

through the C. P. R., to sell the Grand
Valley Railway from Paris to Gait, has

been accepted. The price, it is under-

stood, was $26,000. This means that the

Lake Erie & Northern Railway will be

electrified from Brantford to Port

Dover. This gives electrical railway

communication with Lake Erie. Orders

for electrifying material will be placed

at once and work will be rushed.

Lake Superior Division, G. T. P.—The

Lake Superior division of the G. T. P.

was taken over by the Government on

July 1 under lease, and will be operated

as part of the National Transcontinental

Railway. The rental as announced pre-

viously is $600,000. The Grand Trunk
Pacific Railway system now stops at

Winnijieg. Hitherto it extended virtual-

ly to Fort William via the Lake Superior

division, the intervening National Trans-

continental link between Graham and

Winnipeg having been used by the G. T.

P. under a lease from the Government.

All the lines east of Winnipeg will now
be operated by the Government, the G.

T. P. eastbound traffic at Winnipeg be-

ina: taken over by the Transcontinental.

New Incorporations

The Bull Tractor Co. has been incor-

l^orated at Ottawa with a capital of $25,-

000 to manufacture gas tractors, gas en-

gines, motor trucks, motor cars. etc.. at

Winnipeg, Man. Incorporators: Garnet

Coulter and Percy .Tohn Procter, of Win-
nipeg, Man.

The Nitrogen Products, Ltd., has been

incorporated at Ottawa with a capital of

$.300,000 to manufacture by electrical or

otlicr method atmospheric nitrogen,

nitric acid and nitrates of all kinds at

Toronto, Ont. Incorporators: William

Bourne, and William John Lockwood
McKay, of Toronto.
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Principles of Design and Lubrication of Bearings
By Frank Foster, MSc.

The subject matter of the accompanying article is such as will prove both interesting

and instructive to machinery designers and operators. Not a few plain definite statements are

made relative to hearing metals and to the m.eans employed to secure efficient lubrication of a

journal when carrying its normal load, all of which give food for thought and stimulate a

desire to more fully grasp the essentials of these important engineering problems.

DESIGN AND LUBRICATION OF
BEARINGS.*

By Frank Foster, M.Sc.

BEARINGS are almost entirely de-

signed according to various em-

pirical rules. Certain general prin-

ciples based on experimental evidence

and reasoning can profitably be associ-

ated with these empirical rules, and in

some instances current practice may
thus be modified with advantage.

Engine lubrication consists in separat-

ing two metallic surfaces by means of a

film of fluid, usually oil. With perfect

lubrication the metallic surfaces do not

touch at all, and no wear takes place.

Usually, even with the best of lubrica-

tion, metallic contact occurs on starting

up and sometimes continuously on high

spots until these are rubbed down. To
avoid spot contract, careful bedding is

necessary, especially on large bearings.

With imperfect lubrication, such as is

usually the result with drip feeds, the

oil film is thin and liable to be broken,

permitting intermittent or local metallic

contact and wear. The laws governing

such restricted lubrication are available

and differ from those for perfect lubri-

cation. Most empirical bearing rules

date back to the days of drip and other

forms of imperfect lubrication. Hence

it is often possible to revise these old

rules, but in doing so the chances of

damage are more serious if the full oil

supply fails for any reason. For this

reason some authorities urge that bear-

ing design should be based on imperfect

lubrication, but this is not accepted by

designers of turbines and other modern

high-speed machinery.

Bearing Load.

The load a bearing can carry when
working normally is a matter of viscous

hydraulics and not of bearing metals.

Bearing metals are important from rea-

sons of manufacture or repair, and in

case the lubrication becomes faulty. Lub-
rication being a matter of hydraulics,

correct conceptions of bearing phenom-

ena can best be obtained by thinking of

•From a paper on "Essential Principles of
Engine Design" rend before the Manchester
Association of Engineers.

oil as flowing through the extremely shal-

low, but relatively wide channel between

the two bearing surfaces. Looked at

from this point of view certain condi-

tions are evident.

1—Oil should be supplied to points at

which there is no bearing pressure.

2.—Escape of oil should be prevented

except at the proper delivery edge.

3.—The relationships between bear-

ing pressure, speed of flow, thickness of

oil film, and viscosity of oil will depend

largely on the rate at which the oil is

supplied to, and can escape from, the

bearing.

4.—The oil film is under the pressure

due to the load, and hence the oil must

be drawn or forced into the bearing by

some means or other.

5.—The physical properties of the bear-

ing metal are relatively unimportant

during normal working.

The most important general principle

is that stated in (4). With very rare ex-

ceptions bearings are their own pumps.

The one notable exception is the foot-

step bearing of the vertical Curtis steam

turbine, where the rotor floats on liquid

supplied under heavy pressure. In all

usual eases of so-called "forced lubrica-

tion" the pressure merely ensures that

the oil reaches the supply inlet of the

bearing. The bearing itself pumps or

draws the oil from the supply pressure

of a few pounds per square inch to sev-

eral hundreds.

Bearing Pumping Action.

The natural pumping action of a bear-

ing may be either (or both) of the fol-

lowing kinds :

—

1.—The oil adheres to the moving sur-

face, such as the shaft journal, and is

dragged into the narrow channel be-

tween the (so-called) rubbing surfaces.

2.—The oil is sucked into a portion of

the oil channel which is under negative

pressure, and upon the reversal of the

load is brought under pressure.

Regarding the first of these natural

pumping actions, the following consid-

erations apply:

—

(a)—The inlet edge of the bearing

must be bevelled so as to facilitate in-

take of oil and not to scrape it off the

journal.

(b)—The load the bearing will carry

is limited by the outflow or escape of oil

previous to reaching the natural deliv-

ery edge. This outflow increases with

undue clearance, short necks, badly

placed oil grooves, low viscosity of oil,

and high bearing temperature (this re-

duces the viscosity), and is very detri-

mental to good lubrication.

Oil grooves are ill understood and of-

ten placed so as to be worse than use-

less. They have only two proper func-

tions:—To supply oil to suitable local

inlets of the bearing and to form closed

reservoirs or advanced supply depots,

from which more advanced portions of

the bearing can be lubricated. All oil

grooves should be well chamfered at the

delivery, or outflow, edge. This is most

important.

Typical Bearing Examples.

A few typical bearing examples will

serve to illustrate some of the above

points

1.—-For a rotating journal under
steady load, such as dynamo journals,

the oil should be fed to the top or sides

where there is no pressure; ring lubri-

cation, therefore, gives good results.

2.—For an oscillating journal under

steady pressure, such as the crosshead

pin of some single-acting engines, oil

should be supplied at the sides, where

there is no pressure. Part of the oil

dragged in by the journal adheres to the

bearing, which passes it on again to the

journal higher up on the return oscilla-

tion. A closed oil groove (with cham-

fered edges) parallel to the axis of the

journal, and some little distance in from

the inlet edge, acts as an advanced sup-

ply depot.

3.—Is similar to 2, but with the load

alternating in direction; as in the usual

crosshead pin. In this case the pin it-

self pulses fore and aft and acts as a
pump plunger. The oil inlet in this case

may profitably be in the line of pressure,

as it has to feed rapidly during suction;

but side feed to the neutral regions is

good in many instances.

4.—For a reciprocating bearing under
fairly steady pressure, as a crosshead

slipper and slide, the inlet to the oil

channel between the rubbing surfaces
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should be well chamfered, and drip, oil

groove, or other feed to intermediate

parts of the slide is desirable.

It will be noticed that since the oil is

being squeezed out of a bearing, the

thickness of the film must decrease from
the inlet until near the outlet. In fact,

without this, lubrication is very imper-

fect ; and for this reason parallel rub-

bing surfaces, such as collar thrust bear-

ings, are very difficult to lubricate. By
adjusting these rubbing surfaces to give

a, succession of tapering oil channels

with suitable feeding arrangements, this

difficulty can be overcome and loads

greatly increased without risk. This

principle has, in fact, been successfully

applied in practice. In the case of or-

dinary shaft bearings the wedge, or taper

formation of the oil channel, is the re-

sult of the journal settling itself eccen-

trically in the bearing.

Professor Alexander deduces from
theoretical considerations that the clear-

ances between similar bearing surfaces

for ninehincs of the same form and duty
should vary as the square root of the

journal diameter, or equivalent linear

dimension. . This is contrary to usual

shop rules, but it is interesting to note

that practically the same law was worked
out from experience and general consid-

erations by the author more than a year

ago. This is shown by Table I., showing

. allowances on diameter in thousandths

of an inch for copious lubrication. With
drip feeds smaller allowances are desir-

able.

Table I.—Crankshaft and Crank Pin Jonrnal
Allowances.

Diameter, Inches 2.5 '.'0

Proposed allowance 12 11
Theoretical allowance 12.6 11. :i

35 12 10 8 .5 3 2
10 9 S 7 6 5 4
9.8 8.75 S 7.15 5.65 4,4 3.6

The usual principle adopted in engiue

design is to allow certain pressures on
the various journals. Tables II. and III.

give usual practice, pressures being cal-

culated on total piston load without

modification for angularity of rod and
inertia.

Table II.—Horizontal EDg:ine Bearlngr

Bearing. Lbs. per sq. in.
Crosshead pins 1,200—1,.300
Crank pins SOO— 950
Crankshaft journals (steam load) 100— 150
Crankshaft journals (combined
loads) 150— 200

Second motion bearings 100— 200
Crosshead slides 40— oO
Intermediate piston rod slides... 20— 40

Inertia should be allowed for in special

cases. Journal speeds are rarely taken
into account, but there is at present a
tendency to do so, especially in Germany.
The influence of speed is complex. In
many cases it improves the load which
can be carried, but it also increases the

heat developed per second, and where
the pressures are not such as to endan-
ger the oil film, may limit the safe load

on the bearing by the tendency towards

overheating. For this a rule of the

form

—

Pressure per square inch X journal

speed in feet per second == Constant

is used, but the "constant" varies so

widely that its value in the present state

of knowledge is limited.

Table III.—Usual Bearing Pressure for

Vertical High-Speed Engines.

Bearing. Lbs. per sq. in.

Main bearings 200—300

Crank pins 400—550
Crosshead pins 1,000—1,200

Crosshead slippers 40—50

Eccentric straps 60—70

Bearing Metal Choice.

The choice of a bearing metal is de-

termined probably more by abnormal

working conditions than by normal.

When working normally with a plentiful

supply of oil the bearing and its journal

are not in metallic contact, and the com-

position of the bearing metal is of prac-

tically no moment provided that the

steps are sufficiently strong and rigid.

On the other hand, the bearing metal be-

eames an important factor in ease of fail- •

lire of the oil supply or overloading of

the bearing. Metallic contact then takes

place, and considerations of seizing, un-

due heating and melting out arise. The
composition of the bearing metal has also

an important bearing on questions of

manufacture and repair, especially in the

case of large bearings which call for ex-

tensive scraping and bedding. The ex-

tensive use of white metals is due to

their merits under these heads rather

than to any particular merits they may
have under normal working conditions.

In connection with white metals one im-

portant point may be mentioned. It is

very important to secure close metallic

contact between the white metal and the

shell of the step so that disintegration

is avoided and the heat necessarily gen-

erated in the bearing conducted away
and radiated without undue tempera-

ture rise at the oil film.

©
HIGH EXPLOSIVE SHELL MANU-

FACTURE

AT a time when high explosive

shells are in such enormous de-

mand, we feel says "Herbei-t's

Mionthly" that our readers would appre-

ciate an outline of the operation methods
which can be employed in making 18-

pounder shell bodies, the size which is

required in the greatest numbers. The
design of these shells is such that the

machining is not difficult, and rough
material can be used in the form of

pieces cut from the bar, which is there-

fore obtainable by anyone.

The chamber for the explosive being

drilled from the solid, either a lathe or

drilling machine can be employed for

this operation. Further, the outside

turning can either be done on engine

lathes, or on turret lathes with a roller

steady box-tool. It will thus be realised

that the number of permutations of the

operations by which the machining may
be done is very great. We will how-

ever, confine ourselves to a description

of three typical processes, any of which

can be modified in detail according to

the plant available. In all cases the

material is best used in the form of

blanks cut-off from bar, and consequent-

ly smaller lathes can be utilised than if

the bar had to pass through the spindle.

The blanks can be cut-off on various

types of machines, but it is worthy of

note that the general practice is to par-

tially cut-off a series of blanks from the

bar in order that they can all be in-

spected and stamped at one time. They

can then be broken off and used as re-

quired.

If the blanks were completely cut-off,

the inspector would have to spend the

whole of his time at the cutting-off mach-

ine to stamp each blank as it dropped off.

First Method

The first method employs a combin-

ation of engine, capstan, and turret

lathes. The blanks are first centred at

both ends on a centring machine, or

sensitive drilling machine, and are then

transferred to an engine lathe, where

the outside diameter is rough and finish

turned as far as the band groove, and

the nose profile turned or formed. On

being transferred to the next engine

lathe, the remainder of the outside diam-

eter is turned, and the large end faced

to a definite length.

No. 1 hexagon turret lathes are em-

ployed for the next operation, where the

shells are chucked nose end outwards,

the hole drilled, bored, recessed and tap-

ped. After this operation the shell is

adjusted to a definite weight by facing

off the closed end. after which it is trans-

ferred to a No. 4 capstan lathe, where

the chamber for the base plug is bored

and chased. The base plug is now in-

serted, cemented and riveted.

The succeeding operation on the bodies

consists of forming the grooves for the

copper band, which includes the machin-

ing of the waved ribs, and this is done

on No. 4 capstan lathes. The chuck car-

rying the shell is fitted with a double

sided former cam, and in the groove a

peg fits which actuates the oscillating

tool holder carrying the form tool. At
the same operation the closed end of the

shell is finish-faced. The copper band

is next pressed on, and machined on any

type of simple lathe with a form tool,

a plug being fitted into the open end of

the shell.

With regard to the manufacture of

the base plugs themselves: these are
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made from steel stampings, with either

a hexag:on or square head stamped on to

enable them to be screwed home. A hex-

aaon head is better than a square head,

as it enables the stamping to be held in

a three-jaw chuck. The actual machin-

ing is done on a screw-cutting lathe, fit-

ted with a square turret.

In order to facilitate riveting, a

groove is cut near the outside on the un-

maehined side, so that the edge can

easily be turned over.

Second Method

By this method practically the whole
of the work is done on capstan and tur-

ret lathes. The blanks are chucked in a

No. 1 hexagon turret lathe, where they

are drilled, bored, recessed, tapped,

turned as far as the band groove with

a roller steady box-tool, and the nose

formed.

At the next operation they are held

in a chuck on an engine lathe, the re-

mainder of the outside diameter turned,

and the closed end faced to length.

They are then adjusted for weight as

previously described, and afterwards the

chamber for the base plug is bored and
chased on a No. 4 capstan lathe, the suc-

ceeding operations beinsr exactly as de-

scribed in the first method.

Third Method.

This method utilizes a combination of
drilling machines, engine lathes and cap-
stan lathes. The blanks are first roughly
drilled on a drilling machine, and are

afterwards transferred to an engine
lathe, where the outside is rough and
finish-turned true from the drilled hole,

and one end faced. They are then chuck-
ed on a No. 1 hexasron turret lathe, where
the bore is finished, recessed and tapped,
and the nose formed.
The shells are next adjusted for

weight, bored for the base plug, and the
succeeding operations are the same as
the two previous methods.

Use of Automatic Turning Machines.

In the three methods above described,

automatic turning machinas are not in-

eluded, but a number of the operations
are being performed on this type of
machine, with a consequent low rate of
labour cost. Both No. 4 and No. 6 auto-
matic turning machines are equally suit-

able, and the two alternative tool ar-

rangements usually employed are as fol-

lows :

—

In one case the rousrh blanks are
chucked, and at one setting the hole is

drilled and bored, the outside turned as
far as the band' groove, and the nose
formed. In this case, the recessing and
tappinsr of the nose has to be done sub-
sequently as well as the machining of the
base plug end and the band trronve.

In the second method, the lilanks are

delivered to the machine with the hole

roughly drilled, and the outside rough
turned true with the hole. On the auto-

matic turning machine they are then fin-

ish bored, finish turned, and the nose

formed. In this case also, the thread at

the nose end is recessed and tapped sub-

sequently, and the machining of the base
plug end done on other machines.

The specifically mentioned machine
tools in this article refer, we presume,

to the classification adopted by the mak-
ers, Alfred Herbert, Ltd., Coventy, Eng-
land.

®
BRASS MELTING QUERY.

HAVING seen a few copies of your
publication and noticing some questions

and answers in same, I am taking the

privilege of asking a question re some
metal I am having trouble with. This
metal (brass) has been put through a

fireclay-lined gas retort with a view to

obtaining it in large quantities, the com-
position being: copper 85, lead 10, tin 5.

We lose a lot of metal due to its stick-

ing to the lining and also to its coming
out mixed with same. Could you sus-

gest a wav of gettina: this metal free of
slag or lining? We have put it through
crucibles, and some of the met<,l goes to

the bottom all right; still the top of the

crucible has a very tough and spongy
material, hard to make an opening into

to get our melted metal free to pour, and
leaving a lot of it still in this mixture.
We have a great quantity of this ma-
terial on hand, and are anxious to get
the trouble solved.

We have tried charcoal as a flux, also

salt, but 2:et no better results, and were
thinkinsr of smelting it same as iron,

havinir rolled a shell 6 ft. long by 30 in.,

and havina: brick-lined it. Would you ad-
vise this process, and could you give us
a dimensioned sketch for its develop--
ment ? We are supplying air by electric

fan, and, for air passasre around shell,

make a recess in the brick lining, so as
to not be bothered cleaning out air holes
in a circular pipe. These few points are
mentioned so that they can be enlarged
upon.—Subscriber.

SELECTIVE ASSEMBLY.
WHEN so-called interchnnseable work
has to be turned out on a laree scale as
in fuse manufacture, drawings are some-
times dimensioned in such a way that
the limits allowed for variations in

dimensions cross each other. For ex-

amnle, suppose that a plus: hnvinar a nom-
inal diameter of 1 in. is to fit into a hole

1 in. nominal diameter, the plug misht
he dimensioned 0.998 in. hish. and 0.904

in. low, whereas the hole micht be 0.997

in. low and 1.001 in hisrh. In such a ease
the high plug would not eo into the low
hole on account of the limits crossina:.

Work produced on this system is not

truly interchangeable in the sense that

any plug would go into any hole, and it

is only possible to assemble such work
as "selective assembly," or in the collo-

quial language of the workshop by
"marrying" the parts. Selective assem-

bly or "marrying" is permissible where

all the parts are finally brought together

in one place in which the final assem-

bling is done, but would be quite inad-

missible where spare parts had to be

sent to replace any which might wear

out, as under such a system there would

be no certainty that the spare parts

would go into place.

Fuse Manufacture

In fuse manufacture where fuses are

finally assembled and examined once and

for all, and where the parts do not after-

wards need to be replaced, the system is

found to be workable and is actually in

common use, its advantages being that

wider limits of error and therefore eas-

ier processes of manufacture are permis-

sible than would be the case where ab-

solute interchangeability is necessary.

It will thus be seen that interchange-

ability in manufacture as commonly un-

derstood is of two kinds, viz., the selec-

tive and the absolute.

In these days of high-class manufac-

turing methods and improved processes

it is a great question whether selective

assembly should not be considered as a

survival of old methods and as an un-

necessary compromise, as it has been

found by some of our best makers of

articles produced in quantities, that, by

laying out the processes of manufacture

in' advance under a thoroughly well-con-

sidered system, absolute interchangeabil-

ity is obtainable at no greater cost and

with much more satisfactory results than

selective interchangeability.

The matter is one which has- assumed

very great importance recently owina: to

the fact that so many nnrtfj of fuses,

shells and various mechanisms which

liave been required in larse quantities

for the purpose of the war have been

given out for manufacture separately

and to different makers all over the Em-

pire, and elsewhere.

In some cases manufacturers of such

parts have found that the limits allowed

could he decreased with s-reat advantage

even from a manufacturinsr point of view

and with the greater certainty that the

parts when made would go together and

produce the final mechanisms with less

trouble at less cost and with better final

results than by the selective metliod.

The matter is one worthy of the most

careful attention of manufacturers be-

fore beginning to make tools, working

gauges, and other appliances necessary

for the proper production of repetition

work.— Herberts' Monthly.
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NEW PROCESS DEVELOPMENTS
Inventive Genius and Research Operate to a Dual End — They Aim to Improve
What We Now Possess and Bring to Our Service Commodities Before Unknown

ECONOMY AND EFFICIENCY OF
COPPER CYANIDE.*
By C. H. Proctor.

IN
the past, copper solutions have

been prepared with various ma-
terials. The majority of platers used

so-called copper carbonate^, which is in

reality a sub-sulphate of copper, the
metal contents of which vary from 45
to 52 per cent. Some platers are still

preparing- solutions with copper acetate,

which tests in the neighborhood of 30
per cent, copper, and others are using
cupri-cupro sulphite of copper, which is

known in the market as red copper com-
pound, testing about 40 per cent, copper.

Expensive Procedure.

Although the plater knew that of these
materials the metal was the only ingre-

dient of value to him, still he was forced
to use such impure salts. He, of neces-
sity, had to add about 50 per cent, of in-

ert matter when using the so-called cop-
per carbonate, 60 per cent, when using
cupri-cupro sulphite of copper, and 69
per cent, when introducing acetate of
copper. You can readily appreciate that,

after a few additions of metal salts, the
bath became filled with these inert salts,

and impurities, increasing the density
of the bath to such an alarming propor-
tion as to necessitate the dilution of the
solution and finally the discarding of the
plating hath. The plater realized that
this was a most expensive operation, and
has therefore looked for a material free

from impurities which would make this

waste unnecessary.

The silver plating industry first rea-
lized the enormity of this waste and
silver cyanide has been used in the large
silver plating establishments for the past
generation or two, having displaced
silver chloride and silver nitrate. The
platers of copper, brass and bronze who
had to deal with base metals have not
given this wasteful practice the consid-
eration it deserved, but as the plating of
brass and copper is assuming such large
proportions, the plater has been forced
to give this matter his attention.

Every plater knows that no matter
what copper salt is used in a cyanide so-
lution, it must first be converted into a

copper cyanide and then cut down with
sodium cyanide to form the double so-

dium copper cyanide. He has endeavor-
ed to secure a chemically pure copper
cyanide, as with such a material he
would introduce into his bath only the
active ingredients necessary for results,

*From the Bulletin published by Lewis
Institute, Chicago.

that is, metal and cyanide, and at the
same time eliminate one operation—the
conversion of the carbonates, etc., into

copper cyanide.

Copper Cyanide Not New.

Copper cyanide is nothing new. It

feas been available for years, but unfor-
tunately it could only be obtained at a
price which made its use prohibitive.'

The plater has had to continue the use of
impure salts. He has had to continue
clogging up his solutions with dead salts,

which, while they gave results for the
time being, forced him to discard, or at

least partially discard, the baths when
they became too dense. Every plater
knows that a dense solution is harder to

manipulate and control, and that it re-

quires more current to get a satisfactory

deposit. He has had to contend with an
unknown factor, the nature of which he

had no way of determining. Recently,
however, copper cyanide has been put on
the market at a price which not only
makes its use possible, but which actual-

ly results in a decided saving in chemical
costs.

Copper Cyanide Chemically Pure.

Chemically pure copper cyanide, test-

ting 70 per cent, copper, the balance of
30 per cent, being pure cyanogen, is now
at the disposal of the plater. He knows
that with such a chemically pure salt a
solution can be made up which will con-
tain only that which is necessary for re-

sults, and knowing this, the solution can
be controlled with absolute certainty. As
the plater is constantly striving to better
his conditions and put his plating de-
partment on a sounder basis, it will only
be a matter of a comparatively short
time when this high grade metal salt will

entirely displace the copper salts here-
tofore used in cyanide solutions.

Why should a plater continue using so-

called copper carbonate, which contains
about 50 per cent, impurities and which
must first be converted into a copper cya-
nide, when he can introduce chemically
pure copper cyanide into his bath direct,

especially when a solution made up with
chemically pure materials can be con-
trolled with absolute certainty? When
the bath needs metal, the plater adds it

in the form of copper cyanide, and when
it requires cyanide, he adds it in the
form of sodium cyanide. In other words
he is now able to make up a solution
which will give the best possible results
in the shortest time and remain constant
and well balanced.

Chemically Pure Material Solutions.

In the solutions which 1 will prepare,
I will confine myself strictly to chemic-
ally pure materials. The copper bath
will be prepared as follows:

—

Water 5 ounces
Copper cyanide 15 ounces
Zinc cyanide 5 ounces
Sodium cyanide 15 ounces

I will prepare the brass solution ac-

cording to the following recipe:

Water 5 ounces
Copper cyanide .15 ounces
Zinc cyanide 5 ounces
Sodium cyanide 20 ounces

Of course, by the elimination of the
inert salts, the solution will be less dense,
the copper solution standing about 3I/2

deg. Baume. In making up a copper
bath I have only used 6 ounces of chemi-
cals per gallon, while to make up a solu-

tion of the same metal contents with cop-
per carbonate, I would have to use over
12% ounces of material per gallon, thus
increasing the density over 100 per cent.

To make up a copper bath of five gallons
to contain the same amount of metal as
this solution contains, it would be neces-

sary to use 21 ounces of copper carbon-
ate. To put this in solution so as to ob-

tain sufficient free cyanide for results it

would require about 42 ounces of sodium
cyanide.

Baume Scale Solution Test.

It is time that the practical electro-

plater discarded the Baume scale as a

test for solutions, as any material that is

soluble in water adds to the density of

the bath and the Baume scale, therefore,

does not give the plater any idea of ti.e

condition of his solution. With the con-

stant addition of metal salts which eon-

tain large proportions of inert matter,

the density will rapidly increase, while
the solution may be practically void of

metal. The plater must use chemically

pure materials or else discard the Baume
scale as an index to the condition of his

hath.

Relative Cost.

The cost of the copper solution is 12
cents per gallon, while to make up a so-

lution with the same metal content,
using so-called copper carbonate, would
cost the plater about 25 per cent. more.
When we take into consideration that

many plants operate thousands of gal-

lons of solution, this economy is a con-
siderable item. On the face of it the
metal cyanides appear more expensive.
The market price of copper cyanide is

from 42 to 45 cents per pound, while the
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so-called copper carbonate is quoted at

14 cents per pound.

The plater must not lose track of the

fact that copper carbonate or copper

cyanide either, for that matter, has ab-

solutely no value as such. It only be-

comes of value to him when put in solu-

tion with cyanide. It is here that the

plater saves. He requires only about

one-third the quantity of cyanide to put

in solution a given amount of copper

in the form of copper cyanide as com-

pared with copper carbonate. For in-

stance, the cost of one pound of copper

cyanide (70 per cent, metallic copper)

put in solution with sufficient free cya-

nide to obtain an immediate deposit is

—

1 lb. copper cyanide, at 42c per lb. . 42c

1 lb. sodium cyanide, 29 per cent.,

at 22c. per lb 22c

.64c.

To put in solution the equivalent

amount of metal in the form of so-called

carbonate of copper, 50 per cent., you

require

—

1 lb. 6 ozs. copper carbonate at

14c. per lb lOViC.

2 lb. 12 ozs. sodium cyanide, 29

per c«nt., at 22c. per lb GOVaC

79%c
Current Density.

Another factor which must be consid-

ered is the current density. It is a well

known fact that a dense solution requires

a hig-her electrical pressure, as the inert

matter from the metal salts acts as a re-

tardin<r aarent. Of course, the rapidity of

the deposit is a;overned by the ampere

law, which teaches us that the more am-

peres which can be carried upon a given

surface the more rapid will be the de-

posit. The inert matter being eliminated

by the use of the metal cyanides, the

plater is able to increase the amperage

about 25 per cent., and this enables him

to reduce the time necessary for results,

increasing the output accordingly. He,

therefore, is able to turn out more work

in a given time without increasing his

tank area, which is another decided

economy.

Neither copper carbonate nor copper

cyanide as a single factor must be taken

then as a basis of calculating their rela-

tive costs in the plating solution, but

when we take the solution complete,

ready for operation, as a basis, there

can be no doubt that with chemically

pure materiqls the plater not only ob-

tains a solution of maximum efficiency,

but is able to materially reduce the plat-

ing costs. Once this fact is brought home,

it will be a comparatively short time

when chemically pure metal cyanides will

entirely displace the materials of doubt-

ful purity formerly used.

CANADIAN MACHINERY

Standard Solution.

The fact that all copper salts in a

cyanide solution must iirst be changed

to a copper cyanide simplifies matters

greatly, as copper cyanide can be added

to any copper cyanide solution, no mat-

ter what salt was originally used to in-

stall the bath in question. The plater

has obtained results with materials

which were at his disposal, but it was

always with a degree of uncertainty as

to how the bath would behave. This un-

certainty is entirely removed once a plat-

ing solution is standardized, and this

ideal condition can only be reached with

the use of metal salts which are correct

from a theoretical and practical stand-

point, and it cannot be disputed that the

only metal salts which answer these pur-

poses are the metal cyanides.

WELDING UP SCRAP NICKEL
ANODES.

SOME important experiments in the

welding of nickel anodes by the oxy-

WELDBD-UP SCRAP NICKEL ANODES.

acetylene process have just been con-

cluded in the plating department of The

Prest-0-Lite Co., Inc., at its Indian-

apolis plant. As a result of these ex-

periments and tests, worn nickel anodes

wliich have previously been scrapped

and sold at less than half-price are now

being reclaimed at a saving of more than

100 per cent.

The anodes used are castings of 90

per cent, nickel, 8 per cent, carbon and

2 per cent. iron. They are elliptical

bars approximately 11/2 in. by 31/2 in.

cross section, by 30 in. long, and weigh

about 30 lbs. Their market value varies

between 46c and 50c per lb. On the

basis of the latter price, each 30 lb.

anode has a value of $15.

By welding up old anodes which have

been in the solution, and wiiich have a

junk value of l)etween 22c and 25c per

95

11).. this concern is now converting its

entire pile of scrap nickel into what are

practically new anodes at a total cost

for gas and labor of less than 6 cents

per lb. This estimate is based on a re-

cent test at Indianapolis, in which 421

lbs. of scrap anodes were welded up at

the following costs:

463 cu. ft. oxygen, at 2c $9.26

480 cu. ft. acetylene, at 2c 9.60

24 hours' labor, at 25c 6.00

Total $24.86

In view of the fact that this test was

made before any experience in the opera-

tion had been gained, it is apparent that

l)etter results and greater savings are

sure to be the result of practice. The

method of handling this operation is

about as follows:

—

Operation Features.

As the anodes are eaten away by the

solution, they are turned over to an oxy-

acetylene welder, who "tacks" on

scraps of old anodes by welding to in-

crease the surface. One, two, three and

sometimes four pieces of scrap are

welded on, depending on the size and

weight desired.

The welding flame is also employed to

remove the brass hooks which are used

to support the anodes while in solution.

Under the intense heat of the oxy-acety-

lene flame (approximately 6,300° F.) the

solder melts away rapidly, leaving a

pure nickel bar, which is later welded

up. Thus, by the addition of from, say,

5 to 15 lbs. or more of scrap nickel, a

brand new anode, it is claimed, is manu-

factured at trifling cost, and every bit

of scrap is utilized without the loss of a

single pound of metal.

No flux is employed, as this has been

found to be unnecessary. The pieces of

scrap are simply melted-on or "fused"

together, using another piece of nickel

as a filling rod. The welding process is

of great beueflt in obtaining perfect

fusion, which is essential, as all joints

must have electrical conductivity equal

to that of new anodes.

Another advantage is that no skill or

experience in the art of oxy-acetylene

welding is required to weld up scrap

nickel anodes—in fact, any workman

with average intelligence can do the

work without previous knowledge of the

process. The apparatus required to do

the work is inexpensive.

Many previous attempts have been

made to utilize scrap nickel anodes, the

most common practice being to drill

holes through several pieces and bind

them together by means of lead rivets.

This method depends upon the contact

of the wire or rivet and the piece of

scrap to conduct the current, and is,

therefore, of uncertain value, and in

mauv cases a flat failure.
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A Department for the Interchange and Distribution of Shop and Office Data

and Ideas Evolved from Actual Practical Application and Experience

JOBBING PULLEY PRACTICE.

By J. H. Eastham.

WHILE ordinary pulley moulding

is so simple as to call for no

special explanation, circum-

stances occasionally arise in millwright

and repair shops that require a little

study in order to keep cost of produc-

tion low enough to cope with competitive

sellins: prices. Tlie foundryman owning

a set of pulley patterns of loose rim,

separate hub and .arm types possesses a

FIG. 1. PULLEY TO BE MOLDED.

valuable asset if he be located in a manu-
facturing centre, as he is then able to

handle rush orders to customer's satis-

faction.

The casting 2 ft. 1 in. diameter by 6

in. face, indicated in plan and sectional

views of rig. 1, was ordered to replace
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FIG. 2. JOBBING PULLEY PRACTICE.

a breakdown at short notice. The order
was received at ten a.m., and was ac-

companied with the request that the fin-

ished pulley be shipped not later than the
evening of the following day. The pat-

tern, nearest to, size of casting required,

measured 2 ft. 4% in. outside diameter,

by 10 in. deep, and was used regularly

for the production of 24 in. diameter
pulleys. The method of molding em-
ployed was as follows:

—

The rim pattern was bedded into the

foundry floor to a depth of four inches,

dead level (a most important factor in

large pulley moulding), the correct depth

FIG. 3. JOBBING PUDLEY PRACTICE.

being gauged by means of the strickle

shown to left of sketch in Fig. 2. Fol-

lowing this operation, the inside of the

rim was rammed up to within six inches

of the upper edge, the arms and lower

half of hub being next bedded to place

correctly by using the small L shaped

template shown to right of the same

drawing.

A cheek or midpart approximately 2

ft. 8 in. square by 6Vi in. deep was now
placed on the parting left by the strickle

above mentioned, and an anchor plate

used regularly for the production of 2

ft. in. pulleys lowered on the parting

between the arms. Lagging strips 6%

iSffiitj Sfri^i

FIG. 4. JOBBING PULLEY PRACTICE.

in. deep by ll^ in. wide and i/2 in. thick

were next placed around t)ie outside cir-

cumference of the rim pattern to bring

up to required diameter, plus contrac-

tion and machining allowances; tlie

mould at this stage being shown in plan

and cross section by Figs. 3 and 4 re-

spectively.

The cheek and anchor plate were next

rammed up to lip of rim in the ordinary

w'ay, the upper parting made, the cope

rammed up, and guide stakes driven in

iillK isf
=^= "^^v

FIG. 5. ANCHOR PLATE ON BOAR©.

handle corners. Following this the cope
was lifted off and the rim pattern

drawn.

The anchor plate with upper half of

hub was next removed, the hub pattern

drawn downwards, and the plate placed

temporarily on a board as indicated at

Fig. 5. The cheek was then lifted off,

arras and lower half of hub drawn out

and finished, and the lower four inches

of rim filled in with sand to lower part-

ing level. This operation is shown part-

ly completed at Fig. 6.

The hub core was next placed in posi-

tion, and the mould closed and made
ready for pouring, being so shown in

cross section at Fig. 7. With the ob-

ject of removing surplus weight thrown
on the rim owing to the increased dia-

meter, as well as to secure perfect bal-

,tlfi .

ffm Sr»pft:o Off-^

FIG. 6. JOBBING PULLEY PRACTICE.

ance, a cut was taken off the inside of

the pulley whilst machining. The finish-

ed casting was delivered several hours

ahead of schedule.

SAFETY FIRST — THE SHEET
METAL PUNCH PRESS.

By J. H. Rodgers.

ONE of the greatest opportunities for

the demonstration of "safety first" is

in the protection of the operator on the

ordinary sheet metal-working punch

press.

A very larae percentage of accidents

to hands and fingers of men and boys in

the metal working industries can be

traced back to the stamping press, and

in many cases w-hen an accident happens,

the operator will say that the press "re-

peated." This may or may not have

FIG. 7. FINISHED MOLD.

been the case, but, if the press did "re-

peat," it was due largely, if not entirely,

to neglect on the part of the operator in

not allowing the latch to engage the

clutch pin and thereby release tlie press.

In the operation of most punch presses

the foot is pressed down on a treadle,

which pulls the stop latch away from
the clutch pin. This clutch pin, by ac-

tion of a spring, is forced in contact
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with the clutch which revolves the crank

shaft. Removing the foot from the

treadle, the latch returns to its former

position and engages the clutch pin,

thereby releasing the clutch when the

shaft has made one revolution.

In man}' eases the operator, instead

of removing his foot, will allow it to re-

turn to its former position with the

treadle, and it is just at this point that

the primary cause of many accidents be-

comes evident. Many operators, when
keeping their foot upon the treadle, do
not allow it to raise to its proper posi-

tion, and instead of the latch engaging
with the clutch pin the full amount, in a

large number of instances, the contact is

scarcely one-sixteenth of an inch.

Now this condition of affairs neither

facilitates the operation of the press nor
increases the output, while, on the other

hand, an opening is left whereby any
unforeseen incident, as his chair being

jarred, a noise attracting his attention,

etc., might cause the attendant to depress

his foot before the proper time, and
allow the press to operate or "repeat."

Many different styles of guards are

now in service to reduce the possibility

of accident, and these have had varying

degrees of success. To produce a device

that will protect (to the maximum) the

operator in the performance of his

duties, has been for years the desire of

many an enterprising mechanic.

The object of this article is to place be-

fore the readers of Canadian Machinery
a safety device for power presses and
analogous machines, which has been de-

veloped and patented by Wright &
Stacey, of Hamilton, Ont., and is manu-
factured by The Brown, Boggs Co., of

that city.

from the clutch end of the press; Fig. 2,

a rear view ; and Fig. 3, a view from the

brake end.

Secured to the brake end of the crank

shaft is the cam C, which engages with

the roller B carried on the upper arm of

the bell crank D, which is secured to one

end of the shaft E. Connected to the

lower arm of the bell crank D are the rods

G and I (adjustable with the right and

upper tail of the stop dog P, at the same

time removing the opposite end sufficient

to allow the press to complete one opera-

tion.

If, on the other hand, the operator's

fingers, or hand, or any obstruction pre-

vents the guard bars from reaching the

safety position, the screw U does not

reach the tail of the stop dog P. The
opposite end will then engage with the

A 2-INOH HOIiLOW MILL.

SlO£ l//£W.

left hand nut H). Rod I supports one

end of the guard bars J and K.
Attached to the opposite end of shaft

E is the bell crank N, which supports

the other end of the guard bars J and K
by means of the rods R and T and the

adjusting nut S. The stud carries the

stop dog P, one end of which rests

against the clutch hub of the press in

such a position as to engage with the

clutch pin when the crank shaft has

moved through a portion of a'revolution.

Operation.

The operation of the mechanism is as

follows: The treadle of the press is low-

ered in the ordinary manner, allowing

the ram to descend. Immediately the

clutch pin and disengage

stopping the press.

the clutch.

SAFETY DEVICE FOR POWER PRESSES AND AXALAGOUS .MACHINES.

Safety Device Features.

The accompanying drawing shows the

device applied to a double crank arch

press, and protecting both the front and
rear of the press. Fig. 1 shows a view

C—re-

all is

crank shaft—and also the cam
volve, the guard descends. If

clear, the bars J and K will drop to

their extreme position and allow the

screw U to come in contact with the

TWO-INCH HOLLOW MILL.

By "Nene."

THE distinguishing feature embodied in

the accompanying sketch of a hollow

mill is the angle at which the tools are

set into the holder. This method gives

greater clearance for the cuttings, caus-

ing them to curl outwards clear of the

work. It also contributes to the free

cutting properties.

The body of the tool is of machine steel,

the grooves being milled at the desired

angle, and not quite equidistant to avoid

chattering when in operation. The three

inserted cutters are of high-speed steel.

Each cutter is held firmly in position

by two V2-inch set-screws and is ad-

justed to Dosition by the %-inch set-

screw shown. The holesi for these latter

screws are drilled and' tapped before the

cutter slots are milled. The tool was de-

signed for 2-in. work, but a limited ad-

justment above and below this size is

obtained by retarding or advancing the

cutters in the slots.

The satisfactory nature of the work
done by this tool may be estimated by the

fact that locomotive cross-heads and
knuckle-pins have been reduced from a

diameter of 414 in- to 2 in. for a length

of 11/2 in., and threaded in the space of

2^4 minutes.

@
BALL-BEARINGS FOR MILL LINE

SHAFTING.

BALL-BEARINGS have now reached

such a high level, both as regards de-

sign and manufacture, that the thought-

ful works manager is asking the ques-
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tion as to whether they can help him to

overcome the very many troublesome

bearing questions which confront him.

The surest and safest answer is that

given by the history and development

of the ball-bearing industry, and is such

that any doubt regarding their efficiency

and reliability is soon dispelled. The
idea of substituting the action of rolling

for sliding is as old as anything we
know of. The earliest application of

this principle we find when heavy struc-

tures are moved by using pieces of tree

trunk to act as rollers.

Owing to the specialization necessary

for cheap production, the average en-

gineer looks upon a ball-bearing as an
unknown quantity, which is entirely due
to the lack of information. The efficiency

of a ball-bearing should not be less than

98 per cent. The co-efficient of friction

of 0.0012 relative to the shaft diameter
can be compared with the co-efficient of

friction when surfaces rub against each

other when under load. Should the co-

efficient for the ball-bearing be higher

than given above, an excessive amount
of sliding instead of rolling is taking
place, which owing to the smallness of
the surfaces in contact would result in

wear; therefore, sliding must be avoid-

ed. This is where the ball-bearing is

superior when compared to the roller

bearing, with which sliding always takes
place, and thus gives a high co-efficient

of friction when compared with a ball-

bearing.

Ordinary Bearing Losses.

The efficiency of mill line-shafting on
ordinary bearings is variously estimated
by different authorities at between 60 to

70 per cent., the lowest value generally
being favored. The loss of efficiency is

due to the following causes:

—

(a)—Power wasted due to sliding

friction of the shafting.

(b)—Belt and rope losses, which
easily become excessive when the speeds
are high for the size of rope or belt

adopted, and thus causing undue creep-
ing.

(c)—Power wasted when the shaft is

unduly out of line, and at every revolu-
tion a certain amount of power is taken
in bending it.

Eliminating Friction Losses.

All these evils can be reduced by using
ball-bearings.

The loss due to friction for all prac-
tical purposes ceases to exist by substi-

tuting ball-bearings. The efficiency of
the line-shaft due to this loss is raised
at least 20 per cent., and since no energy
is wasted at the bearings, the danger of
them running hot is avoided.

Belt and rope losses are reduced by
arranging the shafting to run at any
speed required, and, mounting on ball-

bearings, speeds of from 200 to 600 revs.

per minute are not uncommon ; the speed

depending upon what is required and

not upon the limit imposed by the bear-

ings. When the shafting is run at a

high speed upon ball-bearings the initial

cost is reduced from 20 to 50 per cent,

of that for a line-shafting upon plain

bearings; this is brought about by using

smaller pulleys and shafting for the same

belt speed and pull. Besides the saving

in power and the initial cost, the smaller

f'cad weight supported by the columns

is reduced.

The bending of the shafting can ibe en-

aligning, the alignment taking place by
the frictionless rolling of the balls upon

the spherical inner surface of the outer

race of the bearing. The nut which

forces the inner race of the bearing

along the sleeve causing same to contract

and grip the shaft, must be screwed up

in the opposite direction to that of the

rotation of the shaft. The diameter of

the screwed plungers must be sufficiently

large so as to prevent distortion of the

housing. For each independent line of

shafting one bearing only must be held

sideways in the housing to keep the

SEDF-ALIGXIXG BALL-BEARING.

tirely overcome by using wall brackets

or hangers, which permit of easy adjust-

ment. With the increased efficiency of

line-shafting upon ball-bearings, a small-

er power unit can be used for driving, so

that a saving occurs both in the con-

sumption of power and the capital out-

lay. A return of over 100 per cent, upon
the capital outlay of the bearings is the

rule; however, when the existing shart-

ings is of larger diameter and has swells,

and runs at a comparatively slow speed,

the figure is reduced, but it is very sel-

dom below 40 per cent., even in the very
worst cases. Ball-bearings only require

their housings to be filled with a suit-

able lubricant two or three times per
annum.

Shafting upon ball-ibearings is free

from waar, which cannot be said of

shafting running upon plain bearings,

and when the atmosphere is of a gritty

nature this wear becomes serious.

The illustration shows design of ball-

bearing which^ has proved successful

mounted in a east-iron housing suitable

for holding in a hansrer frame. It is self-

shaft in position as shown by full lines;

all other bearings must be free to move
sideways in the housings as shown by
dotted lines.—The Power User.

-®-

Torpedo Balance Chamber. — The
mechanism that determines the depth at

which a torpedo runs is regulated first

by a swinging pendulum and secondly

by a valve kept in place by a spring, but

which is forced in by the pressure of

the water whenever the topedo sinks

lower than a certain depth. The valve

can be adjusted to any depth by the

spring. Both pendulum and valve are

connected to the horizontal rudders

outside the torpedo.

Winnipeg, Man.—The contract for put-

ting in the sub-structure for the huge
cantilever bridge to be built over the

Nelson river at Manitou rapids, for the

Hudson Bay Railway has been awarded
to Robert McDonald, of Winnipeg.
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CONCERNING SEMI-STEEL.
By "Melter."

MVCU has been said from time to

time concerning the advant-

ages and disadvantages to

be derived from the addition of

varying proportions of steel to cast

iron, and melting in a cupola to

produce commercial castings. Whether
this can be done beneficially depends on

local conditions involving size, shape

and requirements of castings. The pro-

duction of castings, soft or hard, irre-

spective of size or service conditions are

also factors to be considered, although

these ultimately resolve themselves into

a question of cost. Generally speaking

most castings require strength, so we
shall consider this variety.

To appreciate why it is practical to

use steel in the mixture or otherwise,

sometliing must be known of the factors

influencing the strength of cast iron and>

the main differences effected by the use

of steel. As the elastic limit is near the

point of rupture in cast iron, it is neces-

sary to get an iron having a high ulti-

mate strength. That the elastic limit is

near the ultimate strengtli is demon-
strated by the fact that it is impossible

to detect any difference other than that

the deflection is proportionate to the

load until just before failure.

The Strength Feature.

Strength depends on the size and per-

centage of graphite flakes, percentage of

combined carbon, size of crystals of solid

solution (iron, carbon, silicon), amount
of oxide and impurities (sulphur, phos-

phorus, silicon and manganese).

Size of graphite depends on pouring

temperature, rate of cooling, time iron

has been molten before being poured,

per centage of metalloids and total car-

bon. Graphite dissolves in the iron at

temperatures below the melting point

and therefore it is only the combined

carbon on which the fusibility of east

iron depends. The fluidify is determined

by the temperature of the metal, per-

centage of oxide, percentage of phos-

phorus and silicon, and the effect the

metalloids have on the total carbon as

well as the percentage of carbon.

Shrinkage.

Shrinkage is a great factor in using

steel, and is dependent not only on the

composition but on the size, shape, rate

of cooling and whether the casting is

made in dry or green sand. Anything
that ultimately gives more combined car-

bon in the finished casting gives more

shrinkage. It the iron be cooled quick-

ly, the graphite carbon has not enough
time to separate out, therefore the east-

ing is hard and there is more contrac-

tion. Fluid contraction of course is

quite another thing, as this is caused by
bad design or in castings where one sec-

tion solidifies before the other, the re-

maining fluid section having no molten
iron to draw from its adjacent parts

with a resultant cavity or shrink hole.

If, by the use of steel, the total carbon

content is lowered, fluid contraction is

increased. Fluid contraction can be

overcome by the judicious use of chills,

gates and risers. Shrinkage is not al-

ways uniform, in fact high total carbon,

or low total carbon with high graphitic

carbon expand before shrinkage, which

expansion is due to the separation of

graphite. During subsequent shrinkage

there may be periods when expansion

takes place due to the solidification of

phosphide entectic (Steadite), and an-

other expansion may take place when
the iron changes from the alpha to the

gamma state which would be about 1,,^00

degs. Fah. Bv actual measurement a

is not easy to select an iron which will

run well and be free from spongy spots,

etc. Steel in east iron is said to give

greater strength which is true if the

composition is arranged accordingly but
where fluid hot iron and small sectioned

castings are the requisite, the silicon and
phosphorous has to be increased to such

an extent that the strength is reduced
correspondingly. We know silicon and
phosphorus are detrimental to good cast-

ings as regards their strength, machin-
ing qualities and softness, tnerefore a

happy medium in the percentage of steel

added for light castings must be found.

In very heavy work semi-steel is econo-

mical, as it gives a uniform fracture

which it is not possible to get with ordin-

ary cupola iron mixtures; the ultimate

strength is also high.

For hydraulic work, machine bed ways
or places where wear is a factor, when
superheated steam is in contact with fit-

tings, for grate bars and furnace parts,

semi-steel, when used in the right chemi-

cal proportion, is efficient. The table

gives suggested analyses and propor-

tions of steel in various mixtures.

Service. SI.

Loco, cylinders fnul piston rings 1.0 to 1.3
Curllss engine cylinders 1.6
Automobile cylinders 2-2.25
Hydraulic press heds l.fi

Grate li.Trs nnd heat resisting castings 2.0
Auto, piston rings 1.8
Auto, castings (fairly heavy) l.S

M.
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ly frame or housing. It can be readily

seen that, as a larger shaft also requires

a longer and heavier bearing, the cost

of manufacturing is intimately connect-

ed with the sizes of shafting used.

The Starting Point.

As the problem usually presents itself,

we are given either the belt-pull or tooth-

load of the pulley or gear mounted on

the shaft, or a very common form is to

know the horse-power to be transmitted

and the r.p.m. which the shaft makes. In

either case, the first thing we must dis-

cover IS the torsional moment or twist

on the shaft in inch-pounds, and we

must also find the direct load supported

by the shaft considered as a beam. The

torsion in the first case will, of course,

be the belt pull or tooth load multiplied

by the radius of the pulley or gear in

inches. In the second case, the twisting

moment T may be found by the formula

63025Xh-P-

T =
r.p.m.

If we had only to consider torsion, the

question of shaft sizes would be very

simple, but this is hardly ever the case,

as there is nearly always a load causing

a bending movement in the shaft, in ad-

dition to the force tending to make it

rotate. The torsion is always caused by

some force applied at the end of a lever-

arm or at the rim of a wheel or gear,

this force tending to bend the shaft. If

the lever or wheel be placed on the shaft

midwav between two bearings, the beml-

WL
ing moment B will be where W :=

4

force in pounds and L = length between

supports in inches, or if placed outside a

bearing as in case of an overhung gear,

B = WL.

Determining the Total Stresses.

Now, to arrive at an idea of the total

stresses in the shaft, we must combine

the bending and twisting moments and

obtain what is called the equivalent

moment. As the bending moment acts at

right angles to the twisting moment, it

can be seen that the equivalent moment
is somewhat as the hypotenuse of a right-

angle triangle, or V(B'-(-T'). The for-

mula as given by different authorities

varies somewhat. Rankine gives the

equivalent bending moment as

V2B + y2V(B'+T').

A shaft will stand twice the strain in

bending that it will in torsion, as the

Pd'

axial rabrnejit 4f,inertia is twice the

Reauleaux gives the value %B -j-

•'/s\/(B'+T') == equivalent bending mo-

ment, while another formula which has

been used very successfully makes equi-

valent bending moment = V(B'-t-.5T').

Having found the equivalent twisting

moment Rr, we may arrive at the dia-

meter (d) of the shaft required from th«

formula
16Rr 5.1Rr

d' == == ,

PS S

S being the allowable stress per square

inch in the shaft, a safe figure to use for

ordinary mild steel shafting being 8,000

lbs. per sq. inch. If we find the equiva-

lent bending moment, Bm, the formula

32Bm 10.2Bm

becomes d= =
, using the

PS
_

S

same value for S as before.

Other Considerations Affecting Diameter.

Now, while a shaft chosen may be of

ample size to safely bear all the strains

that may come upon it, we may find it

necessary to increase the size on other

considerations. A long shaft has a ten-

dency to twist through a certain angle

at one end, relatively to the other end;

it should therefore be examined as to

this angle of torsion at maximum load.

The angle of torsion in degrees will be

583.6Rrl

, Rr being the twisting moment.

d*G

1 the length in inches and G the torsional

coefficient of elasticity = 12,000,000 for

steel shafts. The allowable angle of tor-

sion should not exceed .75 degree per ten-

foot length of shaft

A shaft should also be examined for

deflection or springing between supports,

which might be sufiicient to throw a pair

of gears out of correct mesh, or in case

of a shaft transmitting motion by means

of levers, would cause considerable lost

motion. The deflection can be ascer-

tained by the common formula for beams

of circular section and should be limited

to 1/300 of the span between supports.

Deflection Example.

Supposing that we require a shaft to

transmit 50 h.p. at 150 r.p.m. and driven

by a 36-in. gear placed immediately out-

side the shaft bearina'. The turning mo-

63025 h.p. 63025X50
ment will be = =

polar moment of inertia

16

Pd'

32

Thus the

5.1X27645
lbs., then d = v"( ) = 2.6 in.,

8000

the size of shaft selected being 234 ins.

According to Reauleaux's formula, the

equivalent bending moment is % X 5845

+ %V (5845^-1-21008") = 15,800 inch

I Pd'

lbs., then M = S— or 15,800= ,

C 32

whence d= 2.71 ins., or 2% ins., prac-

tically the same result as before. M =
bending moment, S ^ stress per sq. inch,

I

—= section modulus of shaft.

C
Using the third formula mentioned,

VB(B'-1-.5T'), equivalent bending mom-
ent = V(5845=-|-.5X210O8') = 15.963

Pd'

in. lbs., and 15,963 = 8,000 ,
whence

32

d = 2.73 ins., being about the same as

in the two former cases.

Since the gear in this instance is lo-

cated close to the bearing, we may omit

to examine this shaft for deflection. Sup-

posing, however, this shaft to be 8 ft.

long, the angle of torsion will be

583.6X21008X8X12

r.p.m. 150

21,008 inch lbs.

21,008

The tooth load on the gear is

18

2.75*X12,000,000
= 1.72° which is below our limit of .75°

per foot of length. The foregoing methods

relate to revolving shafts only.

There is also a class of shafts in which

the motion is oscillating and the angle of

movement small, as for example shafts

carrying brake levers, operating levers,

etc. These shafts may transmit heavy

torsional and bending moments, but on

account of the small angle of motion, it

will be sufficient to calculate them for

bending only. The deflection and angle of

torsion is especially important in this

case and should be carefully ascertained,

as a small amount of loss motion will re-

duce the effectiveness of a brake lever

very seriously.

CONCERNING BELT SLIPPAGE
By N. G. Near

WITH reference to R. McLaren's re-

cent contribution "Concerning Belt

Slippage." it was I who wrote the

article to which he refers in "Wood-
worker." I will therefore endeavor to

preceding formula'."'may be written

B4-\/ (B'-l-T') ^^'^quivalent twisting

moment.

= 1,169 lbs. Taking the distance from
the centre of the gear to a point of sup-

port somewhat inside the end of the

bearing as 5 in., then the bending moment
will be 1169 X 5= 5845 inch lbs. The
equivalent twistins: moment will be

5845-1-V(5845'+21008') = 27,645 inch

Scales

PIG. 1. CONCERNrNG BEI/T SLIPPAGE.

explain more clearly why each per cent

of belt slippage costs one per cent of
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the coal pile, or, as stated in the article,

why a slippage of 5.2 per cent, will waste

5.2 per cent of the coal pile.

I will use the example Mr. McLaren

cites—a hoisting engine—as it is an

ideal one to use. This engine, sketched

in the figure herewith, is so arranged

that it will raise a weight of 33,000

pounds one foot high in one minute,

which is equivalent to doing the work of

one horse power. Now, when there is

no slip in the "clutch ring" which I

have shown, all of the mechanical energy

delivered by the engine will be expended

in lifting the weight. However, on giv-

ing the matter thought, it will be clear

to any reader that Mr. McLaren is wrong

when he says—"If the clutch be applied

to slip so that the weight is raised 1/2 ft.

in one minute, only 1/2 horse power of

work will be performed, and about half

as much coal will be used, instead of

half the coal being wasted as 'wood-

worker' claims."

I will explain it in this way:—Let us

assume that the 33.000 pounds weight

does not move upward at all, while the

engine is running at normal speed. The

weight is hanging there and is certainly

exerting a tension of 33,000 pounds

through the cable. It is being held there

by the "friction" of the clutch ring. If

there were no friction the weight would

fall. Therefore, the engine is doing

work even though the weight does not

move a millionth of an inch. In fact,

tiie engine is doing just as much work

as it would be doing if the weight were

moving upward at the rate of one foot

per minute. This is true for the same

reason that in a Prony brake. Fig. 2,

the power of an engine is determined

by measuring the pressure P on the

scales, multiplying it by the "theoret-

ical" distance through which it moves

in one minute (which is 2LTTN) and

dividing by 33,000. The brake and

scales do not move at all, yet, power is

being developed.

In the case of the hoisting engine and

the 33.000 pound weight, the ease is

identical. In fact, many Prony brakes

are designed on that very principle, i.^ e.

with suspended weights. The behavior

of the engine—cut off. etc., is just the

same when the suspended weight is not

moving as when-- it is. The only way in

which the power could be reduced with

a weight moving more slowly would be

to "gear down" the speed of the cable;

then, the horse power delivered by the

engine would be directly proportional to

the speed at which the weisht is being

raised, neglecting transmission friction

tlironirh searing, and assuming that there

would be no slip in the clutch.

The same is true with belts. If we

had a belt that did not move at'all, but

in which the tensions were the same as

when pulling full load, the engine would

be dissipating energy at the same rate

at which it is spent when pulling full

load. We would then have a belt-

Prony-brake. Where belt slip is 50 per

cent, one half of the fuel is wasted, and

where there is no belt slip, no fuel is

wasted on that account, but it is always

directly proportional to the slip except

in eases where tensions change while

slip takes place. Usually, though, where

slip is 5 per cent or thereabouts there

is very little change in belt tension, if

any.

For these reasons, in gasoline engine

belts, where speed fluctuations are often

rather violent, the slip occurs at the

time when tensions are greatest and

therefore each per cent of slip repre-

sents more than one per cent of fuel loss.

PIG. 2. CONCERNING BELT SLIPPAGE.

A slipping belt is therefore expensive,

not only in the cost of the wearing out

of the belt, but in the cost of the wasted

fuel.

Stimulating Effort.

By J. T.

IT is easy for anyone to criticize; there

are, therefore, more critics than boost-

ers. A friendly or kindly word of com-

mendation has often proved the incen-

tive for a worker to go on and do better,

it being human nature to esteem admira-

tion and encouragement from one's fel-

low-man.

A few words of praise may cause a

certain type of man to stop his forward

march, his reasoning being somewhat as

follows: If the boss thinks I am "it," I

guess, as things are, I am good enough

for keeps. This class of man will never

amount to much in the engineering game,

and unless he is driven along by harsh

words he will not do an honest day's

work. In his hours of freedom he will

generally be found around bars or pool-

rooms, or some other equally-to-be-

avoided resorts, and no amount of boost-

ing would do him any good. It is a

pleasure to know that this kind of man
is not very numerous among machine

shop operators.
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Even if they do not receive any

boosting from "the boss," mechanics can

depend upon their trade journal for a

certain amount of encouragement. I

know of more than one man who had the

blues and got rid of them by taking his

troubles (by mail) to the editor of his

engineering paper. The operator will

always be sure of getting a number one

brand of good advice and some

"straight-from-the-shoulder" words of

encouragement in addition.

At the present time, when all classes

of publications are commenting upon

the high cost of living, the engineer is

forced to consider success not only from

the standpoint of doing his duty in man-

ner that leaves nothing^ to be desired by

his employer, but he must also consider

the "cash received for services render-

ed" side of the question. He may be a

perfect success in a small plant, and be

absolutely certain that he lacks the skill

and experience to handle a better paying

situation offered to him, but the f^'ct

that his wife and children have insufQ-

cient food and proper clothes may tempt

him to take the position.

It is difficult to give advice off-hand

in a case of this kind, for many men
have taken positions above their class.

They have done so, however, with a de-

termination to make good and in many
cases they have won out. It is neverthe-

less a dangerous game to play in engin-

eering. Ambition is a fine thing, while

grit and common "liorse sense" are

better, yet absolute necessity has made
more "top notchers" than both corn-

combined.

The man who shirks his work because

he is overworked, underpaid, and never

"boosted" has not enough "horse

sense" to make a success of himself any-

where, much less in an engine-room. To
become a "top notcher, " an engineer

must never be satisfied that further im-

provement is impossible, either' in his

ability or in the equipment under his

charge. He must be continually upon

the alert to improve conditions, to de-

crease operating costs, and with these

ends in view he may not discontinue his

technical journal and engineering book

studies.

MOTOR THROWING OIL.

By E. C. Barbara.

THE tendency of motor bearings to

throw oil, that is eventually drawn into

the motor to saturate its windings, may
he due to a hot bearing, or to a defective

bearing, or to excessive and careless ap-

plication of oil, or to the overflow pipe

being stopped up, or to a pumping ac-

tion that may become effective as the

result of excessive lining wear. In most

eases, however, excessive and careless

oiling is responsible.

Except where information is furnished
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as to the amount of oil required to refill

a bearing, or to renew normal loss, it is

the better plan to apply the oil through

the overflow pipe. By carefully noting

the level of the oil in this pipe, while

slowly pouring it in, a reliable indica-

tion of the oil level in the bearing be-

comes available. Most caretakers re-

sort to the quicker method of applying

the oil through the top opening of the

bearing. The objections to this method

are that, unless the oiler is careful, he

will spill oil outside, or if he is careful,

but continues to pour oil in until he sees

a little run out of the overflow pipe, the

overflow will continue for some time

ed in the eentre and finished to 7-16 inch

with a reamer. It was required to cut the

teeth concentric with this hole within a

limit of 0.0015 inch smaller or larger,

the diameter being given as 3 inches.

The part of the work to be consid-

ered will be the cutting of the teeth and

the tools used for the same. Naturally,

a low cost for the job was desired ; no

more of the wheels would ever be wanted

and so any special fixtures would have to

be thrown away after the completion of

the work.

A Lincoln miller in first-class condi-

tion was elected for the job and a

"stub" arbor of the shortest length that

FIXTURE FOR MII/MNG TOOTHED WllliKLr>.

after the oiler leaves, since a certain

amount of time is required for the oil

to work its way down from above, and

up through the overflow pipe.

An inspector was asked to prescribe

for an elevator motor that was "throw-

ing oil." The motor windings, brushes,

brush rigging, slip-rings, floor and eleva-

tor platform were saturated and

wherever oil could stand in pools it did.

If the motor had been engaged in pump-
ing oil, it could hardly have made a bet-

ter showing. The inspector cleaned

everything concerned with the motor,

flushed out the bearings with gasoline,

refilled the bearings through the over-

flow pipe until the oil came up to within

% inch of the top of the overflow, and

then had a heart-to-heart talk with the

oiler—which produced satisfactory re-

sults.—General Electric Review.

FIXTURES FOR MILLING TOOTHED
WHEELS.

By D. A. Hampson.

FIVE thousand specially toothed wheels

were required for a new device. These
wheels were to have twenty-four teeth,

Vs inch high, of % inch radius, equally

spaced about the circumference. The
blanks for the wheels were punehed
from cold rolled steel 3-16 inch thick and
a hole .430 inch diameter was also punoh-

eould be used was made up. A pair of

B. & S. high-speed formed cutters were

purchased—the cutters of a form that

finished three teeth at one passage—
therefore eight indexings per revolution

of the wheels finished one set. The cut-

ter is shown at A in position on the ar-

bor.

The heatlstock from a set of plain in-

dex centres was stripped of the worm
shaft and the live

'

' centre.
'

' In place of

these, a tool-steel, hardened arbor was
supplied, the arbor carrying a flange 2%
in. diameter, which was bolted to the

dogplate of the head. Four wheels were

clamped on the arbor at one time. At
the tailstock end the arbor was threaded

for a large thumti-nut, drilled with a %
inch drill for tapping, and beyond the

threads was turned % by 1 inch to go in a

hardened bushing in the tailstock. This

provided substantial support for the work
at the tail end and though the nuts with

the shallow thread gave out, the hard-

ened arbor showed no signs of wear. A
washer of the liall and socket type be-

tween the nut and the wheels prevented

any bending of the arbor whicli might

have occurred had any of the wheels been

slightly warped.

Before doing the work it was assumed
that to try to cut more than four wheels

at a time would delay the work, the time

involved in loading and unloading the

close-fitting pieces, cleaning of chips.

and the spring of a longer arbor all be-

ing considered. The actual wonk proved
this assumption to be well founded.

Indexing was simplified by having
only eight holes to "catch" with the in-

dex pin ; the other holes on the circle

were plugged so that no mistake could be
made. A special index pin, E, was made
having a long cross bar for easy working
and an extension at one end over which a

spring was slipped. Then to index from
one hole to the next, the operator took

hold directly on the worm gear with one
hand and as the pin was released with

the other hand gave the gear a turn until

the pin dro]>ped of itself into the next

hole. The pin and spring may be seen in

the photo.

A special tail-stock is shown at B.

It is a casting fitted with a slide into

which is pressed the bushing for support-

ing the arbor. The slide is clamped by
a single nut to which the wrench C is

filed, so that it will not come off. Releas-

ing the nut and moving the slide back
gives ample room for loading the work
with ease and comfort—the tail-stock is

made I'-shapod to give plenty of clear-

ance around the wheels. The slide joins

the U together at the top; a pin prevents

the slide from being shoved out too far.

So that no time would be wasted on

unnecessary movement, an L-shaped
stop, marked D, was made for the table

'

to stop against in the nearest safe dis-

tance from the cutter when loading and
unloading. The movement for cutting

the teeth was such as to just clear the

cutter when the wheels were turned and
was controlled by a hinged block inside

of the "It"—hinged so that it could be

swung out of the way when loading (in

the photo it is thus, and cannot be seen).

Every inch which any operator might un-

thinkingly move was saved and controlled

by parts heavy enough to withstand

abuse. Not a single loose piece, excepting

one thumb nut and washer, had to be

handled.

Tlie hand reverse feed was altered as

shown so that the operator could do all

his work while seated without moving.

A link belt and two sprockets—both in

stock—carried the feed to the back shift.

One sprocket and the hand-wheel are

keyed to a short shaft turning in a sleeve

in the tail-stock clamj). A guard, not

shown, was provided for the chain.

In service, the whole arrangement was
found as nearly ideal as any. not auto-

matic, could be and no changes from the

original plan were made. An average of

140 wheels per day of ten hours was

turned out, all within the required limits

of accuracy and finish. One of the wheels

is shown against the headstock and a

pile of them are to the left. The cut-

ters milled an average of 600 wlieels be-

tween skarpenings. Seated, with a bench

at his side, the operator had time to re-

move tlie burrs between the cuts.
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for the Pattern,

Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

ENGINE LATHES
WITH ATTACH-
MENTS FOR
SHELL WORK.

THE standard

engine lathe

can be ren-

dered more efficient

on shell work when
equipped with certain

special attachments.

These latter can, of

course, be readily re-

moved at any time

and standard parts

applied, thus render-

in2' the machine ready for its regular

work. The Niles-Bement-Pond Co. are

furnishing- lathes equipped with several

types of attachments which adapt them

to high production of duplicate work in

the finishing of shrapnel and different

Fir,. 1- I'ROXT VIEW OF 26-IN. DOUBLE l{.\rK-OE.\UED ENGINE L.\THE
EQUIPPED FOR BOKING HIGH EXPLOSIVE SHELLS.

forming tools built to suit the require-

ments of each case.

The tailstock is fitted with a square

forged steel boring ram, the latter hav-

ing power feed by means of a shaft

iK-ared to the driving works and running

stopping the feed.

The lathe is equipped
with quick - change
gear feed mechanism.
To prevent vibration

of tools, the boring

ram is provided with

a support, which can
be adjusted along the

bed to a position near
the work. A stand-

ard tool carriage for

turning operations

forms part of the

equipment, a steady

rest being also fur-

ished for supporting either a pot chuck
r the siiell itself as tlie case may be.

Attachment for Straight or Taper
Boring.

Fig. 3 shows a 36-in. triple-geared en-

FIG. 2—HE.\n VIEW OF 26-IN. DOUBLE B.\CK-GE.VnED
ENGINE 1.ATHE FOE BOEINO HIGH EXPLOSIVE SH^EIULS.

FIG. 3—SHOWING A 36-IN. TRIPLE-GEAEED ENGINE LATHE
EQUIPPED FOE STEAIGHT OE TAPER BORING OF SHELLS.

sizes of high explosive shells, both of

the solid and hollow-forged types.

Boring Tailstock.

Figs. 1 and 2 show front and rear

views respectively of a 26-in. double

back-geared engine
lathe, equipped with

a boring tailstock for

boring high explosive

shells of either the

solid or hollow forged

type. With the ex-

ception of the tail-

stock, the lathe is the

standard type of

latest design with

improved features.

Tlie boring tailstock

and support can be

readily removed and
a standard tailstock

applied for regular

work. The interior

contour of the shell

is obtained by the

use of bottoming and

along the rear

drives through

the pinion and
ing a smooth,

pilot wheels

traverse of the

of the bed. The shaft

worm and worm wheel to

rack on the ram, this giv-

positive motion. Large
are provided for hand
ram and for starting and

FIG. 4—SHOWING A ;«) IN. DOUBLl
FOR WAVING .\ND GROOVINi;

J ItACK-GEARED ENGINE
COPPER BAND SEAT OF

gine lathe equipped with a boring bar,

mounted on the carriage, and arranged
for either straight or taper boring of

shells. The boring bar is carried in a

bearing with a swiveling base mounted
in the carriage. Two supports are pro-

vided for the bar, one
on either side of the

carriage. These sup-

ports consist of a

bearing for the bar
mounted on a slide,

which has cross ad-

justment on a sub-

stantial base. For
taper boring, the

support near the shell

is shifted to one side

of its central position

and the other end
support shifted to the
otiier side of its cen-

tral position. The
support bearings have

means of swiveling a

suflicient amount.
LATHE EQUIPPED ™, . , , •

SHELLS, The central bearing
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of the bar is arranged to slide in and

out on the carriage as the bar is fed.

The bar can be adjusted bodily across

the lathe so that the cutter can be tra-

versed inside the shell and fed into the

work and at the same time always re-

main at a given set taper. This is ac-

complished by having the slides of the

two end supports connected by screws

and gearing so that they move simul-

taneously when adjusted by the ratchet

wrench shown on the support nearest

the headstock.

Attachment for Cutting Waves and

Grooving Band Seats.

Fig. 4 shows a 30-in. double back-

geared lathe of the latest design, equip-

ped with an attachment for cutting the

waves and grooving the copper band

seats of shells.

The standard compound tool rest has

been removed from the carriage and a

special rest substituted. This consists

of a lower slide, which is mounted di-

rectly in tlie carriage and has cross ad-

justment by a hand screw. Mounted on

this lower slide is a tool slide. In order

to obtain the wave effect, this tool slide

is given a reciprocating motion parallel

with the bed while the projectile re-

volves. This motion is obtained by

means of an eccentric carried on a cross

shaft which is journaled in the cross

slide. The cross shaft is driven by bevel

gears from a shaft located along the

back of the lathe. This latter shaft is

geared to the main spindle of the head,

and suitable change gears are provided

for obtaining the number of waves per

revolution required on different sizes

and types of shells. The eccentric is ad-

On lathes equipped with this attach-

ment, it is customary to furnjsh also a

four-sided turret tool post on the rear of

the carriage. This permits all the opera-

tions on the band seat to be performed

at one setting of the projectile in the

lathe.

tings and attachments to pipes and ven-

tilator sections being produced by elec-

tric drills.

®

PORTABLE ELECTRIC DRILLS.

THE value of portable electric drills in

the manufacturing plant is forcibly

shown in the accompanying illustration,

where electric drills, manufactured by

The Standard Electric Tool Co., Cincin-

nati, Ohio, are being used. They are

adapted to many classes of work, as will

be noted. These drills are made in all

sizes for both small and large work, the

small tools having high speed and being

very light in weight, which enables op-

erators to drill holes in metal or wood
with great rapidity.

Ow'ing to the fact that a lamp socket

connection is the only thing necessary

to drive this equipment, the cost of in-

stallation is only that of the drills, no

shafting or belting being necessary. The

tools shown are of the universal type

which operate on both alternating and

direct current. They are employed on

outside jobs, such as erecting, or where

drilling has to be done. The feature of

being interchangeable on either current

gives them a very wide range of work.

On large metal sheets, drilling can be

done right on the floor, and the difficulty

of moving to a punch or drill press is

eliminated. The principle of taking the

tool to the work is very vividly illus-

trated here. In cases where the holes

PORTABLE ELECTRIC DRILLS AT WORK.

ROTARY VIBRATING RIVETING
MACHINE.

THE rotary vibrating riveting machine
made by the Grant Mifg. & Macliine Co.,

justable to produce the desired amount
of the wave, and the depth of the wave
rib is determined by the shape of the

formed tool.

have been previously punched and do not

match, the electric drill is used for ream-

ing out.

The illustration shows holes for fit-

ROTAKY VIBRATINO RIVETING M.VCHINT

of Bridgeport, Conn., has been especially

fitted up to rivet over the base of the

explosives projectile shown, in order to

Iiold the gas plate securely in position.

In order to prevent the possibility of

the base of the shell being porous in the

slightest degree, 'the end is recessed and

threaded to receive a steel jilate. the in-

ner face of the latter being coated with a

special cement before being screwed into

place. The plate screws down below the

back end of the shell sufficiently to allow

the base of the shell to be peened or

riveted over it, preventing the possibility

of its coming loose.

The machine is fitted with a special ball-

bearing revolving fixture which fits the

nose of tlie shell before the plug is screw-

ed into the nose, and the base of the shell

is supported in a position which brings

the vibrating hammer exactly over the

joint where the base plug is screwed in-

to the shell. The shell is rotated one com-

plete revolution by hand, and, with the

machine striking about 2,000 blows per

minute, the plug can be riveted perfectly

tight into the base in about ten seconds.

With a change of fixtures, the machine

can be adapted for 4.5 in., 18-pdr., or

shells even larger than 4.5 in.
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MACHINE FOR TURNING VANA-
DIUM AND SPECIAL ALLOY
STEEL SHELL BLANKS.

THE illustration and description refer

to a product of the Brightman Mfg. Co.,

screw adjustment. These heads are

bolted to a cylinder having hollow bear-

ings, through which material passes in

the process of turning, and arc driven

by a gear and pinion. The latter is at-

MACHINE FOR TURNING VANADIUM A.ND SPECIAL
BLANKS.

ALLOY STEEL SHELL

CENTRES FOR GALVANIZED PIPE
WORKING.

By A. E. Granville.

A VERY convenient support for tin or
galvanized iron pipe during the beading
or crimping operation is shown by Fig.

1 and in detail by Fig. 2. Two of the

supports are shown in position at A and
B for work done on the machines, C and
D. These centres may be raised or low-

ered to suit by means of the clamps E
and F. The centre cones are made of
heavy galvanized iron, and are backed
by spiral springs, which keep the work
pressed securely against the stops G and
H on the machines, so that, when set,

all the operator has to do is to throw in

the clutch and watch the work revolve

between the rolls.

@

Columbus, Ohio, the purpose of which is

the preparing or rough turning of vana-

dium or special alloy steel blanks, for

conversion later on automatic machines

FIG. 2 DETAIL OF CENTRE FOR GALVAN-
IZED PIPE WORK.

into shrapnel or high explosive shells,

the material when so treated being, it is

claimed, perfectly round and true to

size. With this machine it is possible to

turn from 1,000 to 1,500 ft. of 2-in.

round material in ten hours, and, taking

this as a base, sizes 1 in. and >ip to 6 in.

can be turned and finished in propor-

tionate quantities.

The rough bar or rod is fed in at one

end of the turning machine by a set of

feed rolls driven by worm wheels and
worms attached to perpendicular and
horizontal shafts, a four-step cone re-

gulating the feed. Material, after leaving

the feed rolls, enters the roughing head,

which reduces it very nearly to size.

This head, as well as the finishing head,

is composed of a steel cutter and guides

set in the segmental slots, which have a

tached to a horizontal shaft, on which

are different sizes of pulleys to give

various speeds to the machine; or the

latter can be motor driven. After leav-

ing the roughing head, the

material passes through

the hollow cylinder into

the finishing head, which

turns it to size, arid ready

for the automatic ma-

chines.

The bed of the machine

is a receptacle for a soap

solution, which is continu-

ally pumped on the cut-

ters by a small pump on

the rear. This drains back

into the bed to be used

again. Boxes surrounding the cutter

heads are used for chips or turnings,

and are so arranged with opening sides

that they can be readily cleaned while

the machine is in operation. At each

end tracks are provided with a gripping

device, which keeps material from re-

volving with the machine.

HIGH RESISTANCE PYROMETER.
OUR illustration shows the high resis-

tance pyroiieter manufactured by the

Brown Instrument Co., Philadelphia, Pa.

HIGH RESISTANCE PYROMETER.

This apparatus has a resistance of 200

ohms or more; it is therefore applicable

to hardening, heat-treating and anneal-

ing furnaces where accuracy is a sine

qua non. Originally pyrometers were all

of the low-resistance type, and it has

only been in recent years, we understand,

that those of high resistance have be-

come available.

FIG. 1—CENTRE FOR GALVANIZED PIPE WORK.
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THE COMING FOUNDRYMEN'S
CONVENTION.

ACTIVE preparation is being made
in every direction for the coming

convention at Atlantic City, N.J.,

the American Foundrymen's Association

and allied bodies, and tlicre is little

doubt that, when the week of September

27, 1915, arrives, everything will be in

apple-pie order for this wide scope

function.

The occasion will be marked by the

annual meetings of the American Foun-

drymen's Association and the American

Institute of Metals as well as the yearly

exhibit of foundry supplies and equip-

ment conducted under the auspices of

the Foundry & Machine Exhibition Co.

Heretofore, the Associated Foundry

Foremen have held their meetings dur-

ing this week, but since this organization

has dissolved and its members have be-

come affiliated as associates with the

American Foundrymen's Association,

they will take part in the deliberations

of this society.

The program of the American Foun-
drymen's Association, while yet incom-

plete, has already assumed large propor-

tions and to permit of full discussion of

the many valuable papers that will be

presented, two simultaneous sessions on

malleable and steel eastings will be held.

The business meeting, which heretofore

followed the close of the technical de-

liberations, will be held on Wednesday
evening, Sept. 29, when the new officers

will be elected and the business affairs

of the association will be discussed.

A gratifying increase in membership
has been recorded during the year, the

enrollment now approximating 1,000, of

which more than 150 are associates. The
campaign for new members resulted in

the addition of nearly 100 new names,

and at the annual meeting it is believed

a still further growth will be reported.

Financially the society is in better con-

dition than at any time in its history,

and the balance in the treasury will per-

mit of increasing the scope of the work
that is now being carried on.

A partial list of papers that will be

presented, follows:

"Resume of Advances in Foundry
Practice," by Richard Moldenke.

"Application of Various Types of

Molding Machines to Different Classes of

Work," by I. J.' Wilson and A. 0.

Backert.

"Time Studies on Molding Machines,"
by H. K. Hathaway, Philadelphia.

"Functions of Sand Binders," by H.

M. Lane, Detroit.

"The Reclamation of Molding Sand,"
by W. M. Saunders and H. B. Hanley.

"Relation of the Foundry Foreman to

the Manager," by S V. Blair.

" Manufacture and Constituents of Pig

Iron and the Essentials in the Purchase

of this Material," by 0. J. A'bell, Chi-

cago.
'

' Pouring Systems for Gray Iron

Shops," by H. Cole Estep.

"Fuel Oil' Cupolas," by Bradley

Stoughton, New York City.

"Thermal Reactions in Melting Gray
Iron," by Dr. Joseph Ricluirds, Lehigh,

Pa.

"The Inspection of Automobile Cast-

ings," by C. B. Wilson, Pontiae, Mich.

"Defects in Gray Iron Castings and
Remedies for Them," by Herbert Ramp,
Cincinnati.

"The Value of the Vibratory Test in

Steel Foundry Practice," by Lloyd

Uhler, Pittsburgh.

"The Particular Application of the

Converter in the Manufacture of Steel

Castings," by C. S. Koch, McKeesport,

Pa.

"Notes on Electric Furnace Construc-

tion and Operation in the Steel Foun-
dry," by Mr. Gray, United States Steel

Corporation, New York City.

"Correct Proportions and Essentials

in Checker Design for Open Hearth
Furnaces," by W. A. Janssen, Betten-

dorf, la.
'

' Causes for Shrinkage Cracks in Steel

Castings," by William Bossinger,

Marion, 0.

In addition to the foregoing, reports

will be presented by the committees on

safety and sanitation, industrial educa-

tion, costs, steel foundry standards,

specifications for malleable eastings,

specifications for gray iron castings,

specifications for steel castings, and spe-

cifications for foundry scrap.

Aside from the many attractions afr

forded by Atlantic City, the entertain-

ment features will involve a theatre

party and banquet, and a committee will

be in charge of plant visitation, whose
members will direct the visiting delegates

to the many interesting foundries in

Philadelphia and vicinity. It also is

probable that numerous side trips will

be arranged to enable visitors to inspect

the shops in which they are interested,

with the least amount of inconvenience.

Headquarters for the American Foun-
dryraen's Association will be at the

Mariborough-Blenheim Hotel. The meet-

ings will be held on Young's Steel Pier,

where the registration booth also will be

located.

Foundry and Machine Exhibition.

C. E. Hoyt, secretary of the Foundry
& Machine Exhibition Co., Lewis Insti-

tute, Chicago, reports that the space

reserv^ation already made, foreshadows
one of the largest exhibitions ever held.

Yoimg's Steel Pier is admirably adapted

for show purposes, and all facilities are

provided for the rapid building and in-

stallation of machinery. The exhibition

will be opened formally on Saturday,

Sept. 25, and will close Friday, Oct. 1.

American Institute of Metals.

The headquarters of the American In-

stitute of Metals will be at the Hotel
Traymore, and the meetings will be held

either there or on Young's Million Dollar

Pier. The provisional programme is as

follows

:

D. H. Newland, Assistant State Geolo-

gist, New York—"Albany Sand."
A. D. Flinn, Board of Water Supply,

New York—"Experience with Brass in

Civil Engineering Work."
C. P. Karr, Bureau of Standards

—

"Molding Sand."
Charles Pack, Doehler Die Casting

Company, New York—"Aluminum Die
Casting Work."

Dr. Burgess and Dr. Merica, Bureau
of Standards, Washington, D.C. —
'

' Cracking of Wrought Brass from Over-

strain.
'

'

William W. Clark, Seymour Manufac-
turing Company—'

' Manufacture and Use
of Aluraino-Vanadium."

C. V. Powell, British Aluminum Com-
pany, Toronto, Ont.—"Some Develop-

ments in Aluminum."
Russell R. Clarke, Pennsylvania Lines

West—"The Advantage of a Standard

Railroad Bearing Alloy (The Journal

Bearing Shell, not the Lining)."

Dr. Weintraub, General Electric Com-
pany—"Silicon Resistance Furnaces for

Melting Brass."

G. H. Clamer, The Ajax Metal Com-
pany—"Effect of Zinc on Copper, Tin

and Lead Alloys."

W. M. Corse. The Titanium Alloy

Manufacturing Company—'
' Copj>er-Alu-

minum Alloys."

Jesse L. Jones, Westinghouse Electric

& Mfg. Company—"Forging Manganese

Bronze."

S. L. Hoyt, University of Minnesota

—

'
' Amorphous State of Metals. '

'

S. W. Parr, University of Illinois (Two
Papers—"Method of Analysis for Com-
plex Alloys," "Development of Acid

Resistance Alloys."

Dr. Rawdon, Bureau of Standards,

Washington—'
' Metallographical Exam-

ination of 88-10-2 Alloy."

F. A. J. FitzGerald, FitzGerald Labor-

atories—"Electric Furnaces for Brass

Melting."

H. T. Kalmus, Kalmus, Comstoek &
Westcott. Inc.

—"Cobalt in Non-Ferrous

Metals."

Dr. S. Trood, U.S. Sherardizing Com-
pany—"The Electric Furnace for Sher-

ardizing. '

'

W. E. Barlow, Virginia Polytechnic

Institute.

Thomas F. Wettstein, ' United Lead

Company—"The Effect of the Present

European War on the Metal Industries."

Elwood Haynes, Havnes Stellite Works—"Stellite."

Prof. I>. J. Demarest, Ohio State Uni-

versity—"Analysis of Babbitt Metals."
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EMPIRE SERVICE PRIVILEGE AND OPPORTUNITY.

WE have now got well past the iiKjuiry stage as to

who started this huge-scale war in Europe, the

effects of which become more far-reaching all the

time. Its finish is the all-important matter to-day, and

this involves both men and munitions on a scale hitheii;o

undreamed of. In the matter of manufacturing shells

for the service of the Motherland, what we have already

done may be taken as more or less of a preliminary effort

only, because in no sense could it be said, except until

recently, that our engineering and metal-working plants

had mobilized their operative staffs and equipment on a

war footing. This consummation has, however, material-

ized.

As in the matter of munitions' supply so has it been

with the enlistment of our men for active service. True

it is we promptly met the invitation to furnish both a first

and second overseas service contingent, yet notwithstand-

ing, it was but faintly realized, if at all, the nature of the

task set our Empire and her Allies, and through them the

desperateness of the mission and undeiiaking in which our

fellows had embarked. Heavy casualty lists of more or

less daily occurrence during the past few months have had

an enlightening as well as a sobering and saddening effect,

more especially as in spite of them all, the achievement

has been in no wise such as to speedily bring an end to

the conflict.

Speaking generally, we are much more alive to the call

of Empire to-day than ever before, so much so that we

are getting keenly enthusiastic about it. A growing-in-in-

tensity response is being made by much of our manhood

to the further invitation to enlist for overseas service.

It has come home to us, that, no matter wlio started the

war, we must needs bear a hand in finishing it, both thor-

oughly and e.xpeditiously. The selfishness to which all

of us are in some degree naturally addicted and have con-

sciously or unconsciously cultivated still combats success-

fully the call for self-sacrifice, for such the call is.

No male in good health and without disability, and un-

married, between the ages of 18 and 30 years, is entitled

to be classed as a man who does not in this crisis put his

Country and Empire before every other consideration. The

one and only immediate career of any real value to-day

for our youths and young men is that of a soldier, and it

goes without saying that the opportunity let slip now can

never be redeemed. Let us get away, therefore, from the

everywhere - prevalent, and instilled-in-our-indiviihial-

nature, idea that we are too important in some sphere of

business activity to be spared, or that we are so highly

educated or so riclily endowed with this world's goods that

it would be infra dig for us to take our place on the firing

line and be a target for Germans to shoot at. As good, yes

and better than the best, most gifted, and endowed of us,

have stood in the trenches of Northern France and Bel-

gium during the past twelve months, and have given their

lives for a cause that not a few among us deem very much

secondary to self.

There is a place to fill and a part to play in our

Empire's cause by every citizen of our Dominion at this

time, and none of us need long remain in ignorance of our

relation thereto. If we are not actively aiding in the

mauufaeture of munitions of war we should be making

appreciable progress towards the trenches, and, if neither,

then whv not?
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering producte.

PIG IRON.

Grey Forge, Pittsburgh $13 20 $13 45

Lake Superior, char-

coal, Chicago 15 75

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.

Middlesboro, No. 3 ... . 21 00

Carron, special 22 00

Carron, soft 22 00

Cleveland, No. 3 21 00

Clarence, No. 3 21 00

Glengarnock 25 00

Summerlee, No. 1 25 00

Summerlee, No. 3 25 00

Michigan charcoal iron . 25 00

Victoria, No. 1 21 00 19 00

Victoria, No. 2X 21 00 19 00

Victoria, No. 2 Plain.. 2100 19 00

Hamilton, No. 1 20 00 19 00

Hamilton, No. 2 20 00 19 00

Tea lead $ 3 50 $ 3 75

Scrap zinc 12 00 14 00

FINISHED IRON AND STEEL.
Per Pound to Ijarge Bayers. Cents.

Common bar iron, f.o.b., Toronto 2.20

Steel bars, f.o.b., Toronto 2.20

Common bar iron, f.o.b., Montreal 2.20

Steel bars, f.o.b., Montreal 2.20

Bessemer rails, heavy, at mill 1,25

Steel bars, Pittsburgh 1.25

Twisted reinforcing bars 2.15

Tank plates, Pittsburgh 1.25

Beams and angles, Pittsburgh . .

.

1.25

Steel hoops, Pittsburgh 1.30

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.10

Small shapes 2.35

Warehouse, FreiKht and Duty to Pay. Cents.

Steel bars 1.65

Structural shapes 1.75

Plates 1.75

Freight, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents leas

carload.

BOILER PLATES.
Montreal. Toronto.

Plates, 1/4 to 1/2 in., 100 lb. $2 35 $2 25

Heads, per 100 lb 2 55 2 45

Tank plates, 3-16 in 2 60 2 45

OLD MATERIAL.
Dealers' Buying Prices. Montreal.

Copper, light $12 50

Copper, crucible 14 50

Copper, unch-bled, heavy 14 00.

Copper, wire, unch-bled. 14 00

No. 1 machine, compos 'n 11 50

No. 1 compos 'n turnings 10 50

No. 1 wrought iron .... 6 00

Heavy melting steel .... 5 75

No. 1 machin'y cast iron 10 50

New brass clippings. ... 12 00

No. 1 brass turnings. ... 10 00

Heavy lead 4 50

Toronto.
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COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsville Foundry Coke. . .4.85-5.15

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.o.b. Toronto.

IRON PIPE FITTINGS.
Canadian malleable, 35 per cent.; cast

iron, 60; standard bushings, 60; headers,

60; flanged unions, 60; malleable bush-

ings, 60; nipples, 75; malleable, lipped

Ltnions, 65.

COLD DRAWN STEEL SHAFTING.

At mill 40%
At warehouse 40%
Discounts off new list. Wareliouse price at

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half-

Putty, 100 lb. drums
Red dry lead, 100-lb. kegs, per ewt.

Glue, French medal, per lb

Tarred slaters' paper, per roll .

.

Motor gasoline, single bbls., gal...

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil, boiled, single bbls

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. .

.

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila

Drilling cables, Manila

Lard oil, per gal

$ 0.28

$ 2.70

, 9.67

0.18

0.95

0.18

0.18

0.66

0.73

0.76

2.50

4.00

0.09

0.16

0.191/2

0.171/2

0.60

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

•'''a inch 3.90

% inch 3.85

7/s inch 3.65

1 inch 3.45
Above quotations are per 100 lbs.

TWIST DRILLS.

%
Carbon up to 11/2 in 60

Carbon over 11/2 in 25

High Speed 40

Blacksmith 60

Bit Stock 60 and 5
Centre Drill 20
Ratchet 20

Combined drill and c.t.s.k 15
Discounts off standard list.

REAMERS.

%
Hand 25

Shell 25
Bit Stock 25
Bridge 65
Taper Pin 25
Centre 25
Pipe Reamers 80

Discounts off standard list.

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble. . .50 & 10%
Standard 60%
Cut leather lacing. No. 1 $1.20

Leather in sides 1.10

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

PROOF COIL CHAIN.
Vi inch $8.00

5-16 inch 5.35

% inch 4.60

7-16 inch 4.30

1/2 inch 4.05

9-16 inch 4.05

ELECTRIC WELD COIL CHAIN B.B.

3-16 in $9.00

i/i in 6.25

5-16 in 4.65

% in 4.00

7-16 in 4.00

1/2 in 4.00

Frloea per 100 lbs.

SHEETS.
Montreal Toronto

Sheets, black. No. 28.... $3 00 $3 00

Canada plates, dull,

52 sheets 3 10 3 50

Canada plates, all bright.

.

4 25 4 50

Apollo brand, 10% oz.

galvanized) 6 40 6 40

Queen's Head, 28 B.W.G. 6 50 6 50

Fleur-de-Lis, 28 B.W.G.

.

6 30 6 30

Gorbal's Best, No. 28 6 50 6 50

Viking metal. No. 28 6 00 6 00

Colborne Crown, No. 28.. 6 30 6 30

Size

1 in.

11/4 in.

11/2 in.

1% in.

•iV2 in.

3 in.

31/4 in.

31/3 in.

4 in.

Prices per

BOILER TUBES.

Seamless Lapwelded
$10 00

10 00

10 00

10 00

10 50

12 10

13 05

15 75

20 00

25 50
100 feet, Montreal and Toronto.

9 20
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siderably incieasi'd tlieir output during

the last few months, it is yet hardly suf-

ficient to meet the demand from machine

shops. When larger orders for 4.5 shells

eome to be placed, as they will be, it

will mean increased activity at the forg-

ing plants and possibly in some cases

the installation of more presses.

Merchant business continues quiet,

there being hardly any material improve-

ment in the building trade. There is a

fair demand for bridge sections, and

some inquiries for reinforcing bars have

been sent out. The steel pipe trade is

comparatively quiet, although the City

of Ottawa is in the market for a quan-

tity of 51-in. pipe. Prices of steel pro-

duets are holding firm.

There is no change in the galvanized

sheet situation, as the trade is not in-

clined to buy spelter at the present

price, which is too high to use for sheets.

Some mills are refusing to take con-

tracts under present conditions. Gal-

vaniy.ed pipe is very firm.

Favorable conditions continue in the

steel trade in the States, and production

is increasing to keep pace with the de-

mand. There is a heavy demand for

bars for shells, and some large contracts

have been made. The United States

Steel Corporation has advanced quota-

tions on bars, plates and shapes for cur-

rent or third-quarter delivery to 1.30

Pittsburg.

Pig Iron,

There is no change in the situation as

regards Canadian furnaces, although it

is stated that a considerable tonnage of

low phosphorous iron is being shipped

to Eastern points in the States.

Machine Tools.

The shell business continues to occupy
the attention of the machinery houses,

who are still busy figuring on equip-

ments for making shells. Although no
new orders for shells have been placed

recently, prospective makers are prepar-
ing to do business in anticipation of ob-

taining contracts later. The situation

as regards deliveries of new tools does
not improve, and the demand for second-

hand equipments is, therefore, being
stimulated.

Supplies.

The demand for machine shop sup-

plies continues good, and is likely to con-
tinue so. Tool steel is in good demand
at the advanced prices. The shortage of
supplies of tungsten is causing consider-

able concern among tool steel makers,
and the situation may be said to be
acute.

Metals.

There is a weak tendency throughout
the metal markets, and copper, tin and
lead have all declined slightly, due in

the case of the two former metals to

weakness in the London market. The

spelter situation is unchanged, there re-

cently having been little demand for this

metal. There is a continued scarcity of

aluminum and quotations are nominal.

There is no change in the antimony

situation, but prices are holding firm at

a dull market. Solders are weaker on

account of the decline in tin. Business

locally is very good in metals used in

munitions, while ordinary business is

also improving.

Tin.—The weakness in the London

niarket continues, and there appears to

be a lack of confidence there. In New
York the market is easier all round, and,

except for far-off futures, buyers show

no interest. The local market has de-

.•lined Ic, and tin is now quoted at 45e

|)er [lound.

Copper.—The niarket has declined in

London, and is weak and unsettled in

New York. Exports from New York
have fallen off during the last two or

three weeks, and against this, produc-

tion has been very heavy, which has re-

sulted in the stated weakness. Copper

lias declined y^e, and is quoted at 21l^c

per pound.

Spelter.—The market is weaker, but

dealers are not trying to force business,

and prices are unchanged. The large

additions to the smelting capacity now
under way will increase production, but

as this will no doubt be more than con-

sumed, lower prices for spelter are

hardly likely under the prevailing

conditions. Local quotations are un-

changed and nominal at 28c per pound.

Lead.—The market is steadier, but

there is a weak tendency. The Trust

are holding the price at $5.75, New
York, thereby protecting that market.

The local market, however, is weaker,

lead being now quoted at 71-4c per

]K)und.

Antimony.—The market is dull and
unchanged, and quotations nominal at

40c per pound.

Aluminum.—The demand still holds

good and supplies are scarce. Quotations

are nominal at 40e per pound.

NEW WAR ORDER DEPARTMENT.

SECURING war orders is a dominant
though in the mind of the Can-

adian manufacturer to-day. The
new arrangement made by the British

War Office for the purchase of supplies

in Canada is, therefore, a matter of such

importance that every manufacturer

should understand thoroughly the basis

on which the Impei'ial business is to be

conducted from now on. With a view

to securing this information Canadian
Machinery has spent some time investi-

gating the new system thoroughly.

At the outset it can be taken for

granted that the decision of the British

War Office, to make purchases of war

supplies in Cartada, througli the Can-
adian Pacific Railway, taken in conjunc-

tion with the special visit of Sir Thomas
Shaugnessy to England, presumably at

the request of the British Government,

is an indication that the Imperial auth-

orities are anxious to develop the facili-

ties for war material in Canada. The
appointment of Sir Thomas Shaughnessy

to an office, the powers of which are in-

definite, but which may be as broad as

those of J. P. Morgan in the United

States, and the sending out of D. A.

Thomas the Welsh coal magnate as spe-

cial representative of the British Depart-

ment of Munitions, are evidences of the

fact that the British official eye has been

opened as to Canada's capacity for pro-

duction. Broadly, Canada is to supply a

larger share of the war supplies needed

by the British Government.

The adoption of the system by which

war purchases are made in Canada
through the Purchasing Department of

the Canadian Pacific took place some
months ago. Tlie full sii;riificar.ce of

this move did not become apparent, how-
ever, until Sir Thomas Shaughnessy was
called to England. On his return, his

statements indicated that he had been

able to considerably extend the scope

of the Purchasing Department. What
special powers were granted to Sir Tho-

mas have not been announced, but there

is a general belief that they are much
broader than has been officialh* given

out. The machinery for placing orders

employed by the War Office, prior to the

inauguration of the new system was still

in existence for the purpose of closing

up the business awarded under it.

The New System.

The War Purchasing Office, as now
constituted, is the development of a unit

of the Purchasing Department employed
by the Canadian Pacific Railway; and
the internal machinery for the most part

will be the same. That the C. P. R. pur-

chasing system is efficient was demon-
strated recently when the city of New
York decided to model the Civic Purchas-

ing Department on the same lines. The
department has been located at 114
Windsor street, Montreal, on the Wind-
sor street level of the Canadian Pacific

Railway depot. The chief of the depart-

ment is E. EitzGerald, who has been con-

nected with the C. P. R. Purchasing De-

partment for the past 20 odd years. Al-

though assisted by a large and capable

staff, the orders will be placed through
Mr. FitzGerald, and all communications
should be addressed to him.

Tentative Requisitions Supplied.

The methods employed are along the

same lines as adopted in the C. P. R.

The first step is when a tentative requi-

sition is received from the War Office.

This is not a definite order, but a general

inquiry as to what the Department can
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do in Canada to supply certain goods.

Price and date of delivery are both im-

portant factors, as it is likely that in all

eases there may be other sources of sup-

ply receiving competitive consideration

at the War Office. Canada, as a colony of

the Empire, will be entitled to some spe-

cial concessions, but it cannot be ex-

pected that unreasonable allowances will

be made.

The Canadian Purchasing Department,

with the general information as to what

the War Office needs, then goes to the

Canadian manufacturers, and in some

cases to jobbers, when there may not be

time or opportunity for manufacture,

asking for information as to what quan-

tity could be produced and at what price.

When prices and particulars are receiv-

ed, they are submitted to the War Office.

It is not until the definite order is placed

that it is known whether Canada is to

get the business or not.

This, in brief, is the system which will

be followed. The opinion has been ex-

pressed in many quarters that a more

satisfactory method would be to make
public the particulars as to the require-

ments of the War Office, thus giving all

manufacturers a chance to apply for a

share of business. This suggestion was
t)roached by representative of Can-

adian Machinery to Mr. FitzGerald.

but it was found that the Department

would not consider this form of proce-

dure. The reason for not adopting this

plan is that the announcement of large

requirements in any certain line would

have the inevitable effect of stiffening

the price of raw materials. Thus, the

cost to the War Office would in the end

be increased ; and one principle on which

. the orders are now being placed is that

the lowest possible cost, compatible with

the essential quality and a fair profit to

the maker, must be secured. It was
pointed out also that from the stand-

point of the Canadian manufacturer

high prices were to be avoided for the

reason that they would have the effect

of turning the orders from Canada al-

together. The system of publicly an-

nouncing the requirements would be pos-

sible if the Purchasing Department were

given carte blanche as to price; an un-

likely development except perhaps in

emergencies.

Thus the system to be followed is as

stated above. Some will disapprove of

this system, but the fact remains that it

is on this basis that the Department will

work and the manufacturer who expects

to get business must fall into line and

make the best of the situation.

What Manufacturers Must Do.

The Purchasing Department claim

that they have very complete informa-

tion as to the manufacturers in each

line. They have on file the trade papers

of the Dominion and the Manufacturers'

Directories published by the Department

of Trade and Commerce and the Can-

adian Manufacturers' Association. It

is the earnest object of the Department

now, on receiving information of re-

quirements, to communicate with every

manufacturer in the Dominion in a posi-

tion to handle some share of the busi-

ness. It is in this connection that the

individual responsibility of the manufac-

turer comes into play. Manufacturers

or groups of manufacturers who con-

sider that they are in a position to sup-

ply from present stock or to produce

articles for supplies—anything that

might be required by the War Office

from shells to canned goods—at prices

which would be satisfactory, should lose

no time in getting into communication

with the C. P. R. War Purchasing De-

partment, so that there can be no ques-

tion as to their complete possibilities

being known to the Department. The

War Office may have an accurate line on

the capacity of each manufacturing

plant in Canada and the stock each

manufacturer is carrying at present, but

no manufacturer should take this for

granted. Give complete information to

the Department now. Jobbers in a posi-

tion to give a close price on stock lines

for which there is a strong demand
would also be in line for this business.

Many manufacturers have already put

themselves in touch with the War Pur-

chasing Office. All otbers should do so

without any delay.

In this way the new system will be

made efficiently operative from all

standpoints.

Nor is it the intention of the Depart-

ment, according to Mr. FitzGerald, to

give out information concerning orders

which have been placed. This, he con-

tends, leads to dissatisfaction in some
cases, and to higher quotations for fu-

ture requisitions in others. This phase

of the situation emphasizes still further

the importance of each manufacturer

keeping closely in touch with Mr. Fitz-

Gerald 's department. It may be stated,

however, that among the articles which

have already been purchased through

the new Department are: Nails, matches,

miscellaneous tools, steel forges, helmets

and steel wire rope. Further, it may be

stated that at the present time there

are a number of substantial orders in

the tentative stage. Perhaps you are in

a position to supply some of the ma-

terial covered in these orders pending.

Make your capacity known.

Extending Scope of Orders,

However, dealing with the requisi-

tions as they are received from the War
Office is only one phase of the word of

the purchasing department. There is

another, which is in a sense even more
important, and that is in bringing to-

A WORD TO MANUFACTURERS.

Every manufacturer in Canada who is turning out a product which classifies with any of the articles

which have already been purchased for the needs of the armies of the Em,pire, or who believes that he is

making or could make an article which could be put to such use—at a fair competitive price—should com-

municate with the new purchasing department established in Canada by the British War Office in con-

junction with the Canadian Pacific Railway. Such information will be used whenever possible to -extend the

field of purchasing in the Dominion. All manufacturers who are seeking war orders should make sure that

their names are on the lists of the purchasing department of the C. P. R. or the new war order branch

thereof recently established.

Jobbers may also be in a position to figure on certain lines of supplies when manufacturers cannot

meet the requirem^ents readily, but it would appear to he the intention to figure.piices closely.

Address,
E. FITZGERALD,

War Purchasing Department, C.P.R.,
Windsor Street, Montreal.
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the attention of the Department the pos-

sibilities of Canadian industry in rela-

tion to the needs of the British forces.

It is in this connection that the visit of

Sir Thomas Shaughnessy to England
takes special significance.

Mr. Fitzgerald is in regular communi-
cation with the War Office. Informa-

tion is being constantly sent forward as

to supplies which can be readily se-

cured. Manufacturers individually must
strengthen hie hand in this regard.

Mr. Fitzgerald was asked as to whe-

ther any steps were being taken to se-

cure supplies of raw material to make
up orders—as, for instance, cloth for

uniforms. His reply was that, so far as

he knew, nothing was being done. Can-

adian manufacturers will have to stand

on their own feet in securing raw ma-
terial, ft is not the intention of the

Purchasing Department to assist in this

respect.

The scope of the C. P. R. War Pur-

chasing Department in placing orders

has not been clearly defined. It does

not include shells—the shelh situation

will be dealt with in a later article—and
it is officially reported not to include

other munitions, but this seems likely

to be altered. The Department has

wider powers apparently than have yet

been announced.

AMERICAN ENGINES FOR BRITISH
PATROL LAUNCHES

The Sterling Engine Company, Buffalo,

N.Y., manufacturer of motor boat en-

gines, has shipped to London one 250-h.p.

8-cyIinder engine, one 100-h.p. six-cylin-

der engine, and one 50-h.p. four-cylinder

engine for motor boat control launches,

and submarine destroyers for the Brit-

ish Government. These motor boats

are to have a seagoing speed of up-

ward of 30 miles per hour. It is stat-

ed large orders for motor engines are to

follow. The company has two 300-hp.

8-ej'linder engines completed and under

test nearly ready for shipment. It has
also an order just received for six 150-hp.

6-cylinder engines and one for four 200-

h.p. motor boat engines for the Italian

Government to cost $12,000.

The Turbine Equipment Co., Toronto,

have sold two 750 k.w. non-condensing

steam turbine-driven alternators to the

Aetna E.xplosives Co., Montreal, Que.

M. Beatty & Sons, Ltd., Welland,
Ont., announce that the control and man-
agement of the company has been

changed. H. L. Beatty has been elected

president, and A. 0. Beatty, vice-presi-

dent and general manager. Harris T.

Dunbar, of Buffalo, has been elected a

member of the board of directors. V. R.

Browning, B. F. Miles, directors, and R.

A. Greene, general manager, who have

had charge of the business for the past

three years, have severed their connec-

tion with the company.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price lists

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Repnbllc.

H. R. Poussette, 278 Balcarce, Buenoit Aires. Cable Addreas,
Canadian.

Aufitralasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian.

British West Indies.

K. H. S.. Flood, Bridgetown, Barbadoes, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 6 Kluklang Road, Shanghai. Cable Address
Caneoma.

Caba.
Acting Trade Commissioner, Lonja del Comerclo, Apartado

1290, Havana. Cable address, Cantraeom.

France.

PhllUpe Roy, Commissioner General, 17 and 19 Boulevard
des Capuclnes, Paris. Cable address, Stadacona

Japan.

G. B.. Johnson, P.O. Box 109, Yokohama. Cable Address,
Canadian.

Holland.

J. T. Llthgow, Zuldblaak, 26, Rotterdam. Cable address,
WatermlU.

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street,
St. John's. Cable address, Canadian.

New Zealand.

W. A., Bed'doe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

South Africa.

W. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantraeom.

United Kingdom.

E. de B. Arnaud, Sun Building, CTare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable address, Can-
adian.,

Acting Trade Commissioner, North British Building East
Parade, Leeds. Cable address, Canadian.

F. A. C. BIckerdike, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantraeom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantraeom.

Harrison Watson, 73 Basinghall Street, London, E.C., Eng-
land. Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Kdgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Currr, Nassau, Bahamas.

Colambia.

A. B. Bockwlth, c-o Traoey Hmos, Medellln, Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

Norway and Denmark.

C. E. Sontum, Gruhheged No. 4, Christiana, Norway. Cable
address, Sontums

South Africa.

D. M. McKlbbln, Parker, Wood & Co., Buildings, P.O. Box
539, Johannesburg.

B. J. Wilkinson, DuTbar, 41 St. Amdirew's Buildings, Durb«n,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Griffith, Secretary, 17 Victoria Street, London, S.W., England.
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Machining 4.5 H.E.

Shells in a Steel

Foundry Plant

Staff Article

The sudden call from the manufacture of articles of a peaceful commerce to that of sup-

plying the gods of war with provender of a prodigious amount and such as we never dreamed

of producing, has been met by the administrations of our iron and steel industries in a man-
ner that demands whoh-hearted adm.iration for their enterprise, capacity, resourcefulness.

THE forging for a 4.5 howitzer

shell is very similar in appear-

ance to that of the 18-pdr.

shrapnel, except that it is, of course, of

larger dimensions, and being a high ex-

plosive shell, the walls are thicker than

for shrapnel. As regards the machining

operations, the procedure adopted corn-

prices methods used for both the 18-pdr.

shrapnel and high explosive shells. The

forging being hollow, calls for methods

which follow closely

along the lines adopt-

ed for shrapnel,

whereas ,
tlie later

operations conform

more to those adopt-

ed for the 18-pdr.

high explosive, in the

matter of the base

recess, varnishing,

baking, etc. In com-

parjjSon with shrap-

nel, a noteworthy ex-

ception is the elim-

ination of the heat

treatment, this pro-

cess not being neces-

sary for the various

types of high explos-

ive shells. The op-

eration involving the

closing in of the

shell nose is, however,

common to both
types, as are also the

grooving, waving,
copper-band pressing

and turning opera-

tions.

Notwithstanding the

apparent similarity

in the operations, as

indicated above, the

€xtra size and weight

of the 4.5 shell calls

for larger and strong-

er tooling fixtures and in some cases

heavier machines. It therefore follows

that, in making larger calibre shells, new
problems confront even those who may
have been successfully making the small-

er calibre shells. In the solution of these

problems and in overcoming the difficul-

ties encountererd, the prospective manu-
facturer of 4.5 shells is specially in-

terested. Taken as a whole, the machin-

ing of these shells is at present in a

Sqcw FixiriQ
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more or less experimental stage, but at

the plant under review, which, by the

way, was one of the first to undertake

the manufacture of 4.5 shells, these

problems have been surmounted success-

fully, although in some operations im-

provements are contemplated with a

view to increasing production. In the

main, however, the operations to be de-

scribed later may be said to be of a

permanent character.

In the manufacture

of the 4.5 shells great

care has to be exer-

cised in keeping the

weight within the
prescribed limits. The
feature is, of course,

common to shells of

smaller calibre, but

none the less impor-

tant for the larger

shells. The .walls
also be of uniform

thickness and the

shell perfectly eon-

centric. To obtain

this concentricity, the

shell has a centre

drilled in the base,

which is retained as

long as possible and

in all operations in-

volving the removal

of metal, the shell re-

volves in this centre.

'An important point

to watch is during

the nosing operation.

After the nose has

been

closed

must
dace,

BAND

e>i^ pirttDfac s=j»«i >J2:?f*

y.K. lIKill IC.XI'LOSIVE 4.5 INCH HOWIT/.KU SHEMj, MAUK V/r,/, FORMED
KHOM STEEL BILLET 4.8 INS. DIA. BY 9Mi INS. I><)NG AND WEIGHING 4!) LBS.
WEKJHT OF FILLED SHELL .'55 LBS: PLUS OK MINUS 9 DUS. WEIGHT OF

IlunSTING CIIAUGE (THOTYL), 4 LBS.

heated and
in, the shell

be put in a

preferably a

steel box, away frdm
any cold draft and

allowed to cool
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slowly. This avoids the possibility

of the shell, which is of 45 to

50 carbon, from hardening at the

nose. It is also essential that the

threads in the nose should be absolutely

accurate ; the same remark applies to the

base plate or plug. There are only a few

threads in the base, but the plug must

bottom in the recess, and at the same

TkLs pat+Trvsidt.tD'b<z. fcrped ia

exvaHe-jt iohe. icactdiv^) fe ftse.

24 lbs. after the varnishing operation,

exclusive of the base plate and nose

socket. The over-all length of the shell

finished, but without the socket is 12.71

inches. The inside finished diameter of

the straight part of the case is 3.406

inches and the outside is 4.46 inches.

The base is 15/16 in. thick finished.

Cutting Off Ends..

After the cases have been received

from the forge, the first thing to be done

is to sfjuare up the open end and cut off

T:?=F
z.. a ./a'

V////////////}if////////////////AA

lb Idc i>at- less Jharv /5-75 in-flMS firdshed -for

ife
Q. F. HIGH EXPLOSIVE 4.5 HOWITZER SHELL FORGING.

time be a very tight fit. The reason for

recessing the base is, of course, the same

as for the 18-pdr. high explosive, to en-

able the inspector to detect any flaw or

"pipe" in the metal at the base, and

thus avoid any possible explosion when

firing.

Accurate gauging is, of course, of the

greatest importance, and high and low

gauges are used at practically every

operation. With regard to obtaining

the necessary weight, a system is fol-

lowed of keeping the shell overweight

until the body is turned to the finished

size, the extra metal being left on the

base and removed to obtain the required

weight. The operations involved in this

will be described later.

The Forging Feature.

As already stated, the 4.5 howitzer

shell is made from a hollow steel forging

and not from a solid rolled steel bar, as

in the case of the 18-pdr. high explosive

shell. The forging is made from a billet

or blank 91/2 in. long by 4.8 in. diameter

and weighing 49 pounds. The ingot from

which the blank is obtained is made of

east steel, two blanks being cut from

each ingot. After forging, the shell

ease is 4.8 inches outside diameter and

not less than I334 in. long over all, the

weight, of course, not being a fixed quan-

tity on account of the ragged ends and

consequent variation in length.

The finished shell when ready for

shipment weighs 27 lbs. 14 ozs., exclusive

of the nose cap and explosive charge,

while the weight, when ready for ser-

vice, is 35 lbs., which includes 4 lbs. for

the bursting charge. The shell weighs

the superfluous metal. At this plant an

axle lathe, made by the Bridgeford Ma-
chine Tool Works, Rochester, N.Y., is

used for this operation. The illustration

shows the drive gear housing in the

centre of the lathe and the drive plate,

on both sides to which are fastened spe-

cial clamps for holding the shells. The
tool holders are in front on the cross

slide. This machine is motor-driven,

the motor being located at one end of

Facing Up Base and Centering.

Previous to drilling the centre in the

base, the shells are taken to a Bertram
planing machine for the bases to be .

cleaned up. On either side of the table

are two long castings with a series of

grooves to take the shell cases. The
castings are held securely in position

by knee brackets bolted to the planer

table. The eases are held by clamps,

two cases to a clamp bolted to the cast-

ing. The planer is equipped with two
tools, and a roughing cut only is taken

off, sufficient metal being left to permit

weight adjustment at a later stage.

To keep the shell cases as concentric

as possible during the subsequent ma-
chining operations, a centre is drilled in

tlie base. This centreing is done on an
engine lathe, the shell being held on a
ta]ier mandril while a countersunk

drill is performing the centreing oper—
tion.

Rough Turning.

The rough turning operation is per-

formed on a "Bridgeford" axle lathe

of the same type as issued for cutting

off the shell ends. To ea«h drive plate

is attached a self-centreing chuck with

a taper stop in the centre for engaging

with the open end of the shell. At the

face of the chuck outside is a driving

ring with four set screws which are

tightened up on the shell. The base

centre revolves on the tailstock centre.

An ordinary turning tool is used and

one roughing cut is made. The shell

lying on the lathe in the illustration

shows how far the machining is ear-

OL'TTING OFT' OPEN END OF SHE'LL CASING ON AN AXLE TvATHE.

the bed to the left hand. Before the

shells are put in this machine they are

marked off on a bench, so that the opera-

tor knows how much metal to remove.

ried at this operation, which is equiva-

lent to the length of the straight part.

After rough turning, the base of the

shell inside is spot drilled in order to
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relieve the cutter when boring at the

next operation. A "Bertram" two-

spindle drill is used for this work, each

shell being held securely in a box chuck

or vise fastened to the drill table.

McDougal Co., Gait, Ont., are installed

for this purpose. Each lathe is equip-

ped with a self-centreing chuck sup-

ported by a steady rest attached to the

lathe bed. An ordinary turning tool is

ItOUGH TUKXIXG SHELL C.\jSING ON A "BKIDUHFUKD- AXLE LATHE.

Inside Boring and Inside Bevel.

The work done at this operation con-

sists of roughing and finishing boring-

inside the shell case, forming the base

inside to the correct shape and forming

inside bevel at the nose. The machine

used for this operation is a Warner &
Swasey turret lathe equipped with a

self-centreing chuck and steady rest to

support the chuck owing to the long

overhang.

The first turret face holds a boring

bar with a cutter at the end for boring

out the inside for a short distance to

give the next tool a better start. The

second turret face holds a four lip hog-

ging
,
cutter for roughing out inside.

The third turret face has a boring bar

with cutter which makes another cut

inside and also forms the base inside.

The profile of base will be seen in cross

section of the shell on another page.

The fourth turret face makes the finish-

ing cut inside the shell and also finishes

the profile inside of base. The fifth

turret face holds a taper cutter for

boring the inside bevel to the nose. This

inside bevel and the outside bevel also,

are formed so that after the nose has

been closed in, it is the required shape

and size.

Outside Bevel and Facing Base.

Immediately following the operation

described above; the shell is taken to

an engine lathe to have the outside bevel

formed which finishes the preparation

of the nose for the closing-in operation.

Two engine lathes supplied by the R.

used. The bevel is 1% ins. long and

begins 11/2 inches from the nose. The

accompanying sketch shows the inside

and outside bevels and their relation to

the nose after closing.

Before being taken to the bulldozer

for the nosing operation, the base of

shell is faced up on an engine lathe

front and back of the mandril. When
the shell is placed on the mandril it is

forced up against the chuck, the inside

of the base engages with the bar in the

mandril and thus forcing out the grips

and holding the shell tight. A rough-

ing cut is taken off the base by an ordi-

nary tool, after which the shell is ready

for the nosing operation.

Closing-in of Nose.

The accompanying illustration shows

clearly the general feature of the bull-

dozer used for this operation, and shells

resting on the press show the shape of

the nose before and after treatment. In

the centre of the ram will be seen the

die which is conical inside and has a

water jacket outside supplied with

water through the pipe above. The shell

is supported horizontally on a bracket,

not seen in the illustration, fastened to

the long casting in the foreground.

The nose only of the shell is heated

in the oil-fired furnace located on the

right. Care is taken that only a cer-

tain length of shell is heated, other-

wise it might break down in the press.

When heated to the required degree,

the shell is taken out of the furnace,

placed in the bulldozer, the ram of

which advances and closes in the nose.

The shell is afterwards taken out and

placed in a steel box so that it may
cool gradually to avoid all possibility

of the nose hardening.

Centreing Base.

Before the shell is ready to have the

nose finished, a centre is drilled in the

HOrG'H AND FIXISH liOUIXG IX-'SIDE OF SHELL ANU I'XtRMING IXSIDE BEVEL.

supplied by the American Tool Works
Co., Cincinnati, Ohio. The shell is held

on an expanding mandril which has a

l)ar in the centre and projection at the

end, working against tliree grips at the

base on a drill press supplied by W. F.

& J. Barnes, Roekford, 111. The shell is

held in a vise base end up, and a jig is

placed over the end to.wisure the centre

being drilled in the correct place. The
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inside of the nose is now ready to be

finished off.

Finishing and Threading Nose.

For this operation one "Walcott"

engine lathe equipped

•with a turret, and

two turret lathes

supplied by Schum-

acher & Boye, Cin-

cinnati, Ohio, are in-

stalled. All these

machines are tooled

up in the same man-

ner and are equipped

with self-centerinjz

chucks supported by

steady rests fastened

to the lathe bed. The

first turret face holds

a bar for locating the

shell in the correct

position in relation to

the tools. The bar

has a small cutter at

the base for cutting

the shell to lengths,

being gauged from

inside base. The

second turret face

holds a bar with cut-

ter for roughing inside the nose. The
next is a bevelling tool for cleaning up
that part of the nose inside and beyond
the part to be threaded.

The fourth tool is a reamer for fin-

ishinsr the nose previous to threading

which is done by a "Murchey" collap-

sible tap held in the fifth tilVret face.

Tlie shell js now finished inside and is

taken to a bench where a pug centre is

.screwed in the nose to hold the shell in

the lathe at the next operation.

FINISHI.XU I.NSIDE OF SIIKLL .MnSE .\NL> XHKEAUl.NCi SAME,

Finish Turning Body.

rive engine lathes built by the R.

McDougall Co., Gait, Ont., are installed

for finishing the outside of the shell.

One of the lathes is equipped with two

cross slides and tool holders as shown

in the illustration. This arrangement

enaVjles two cuts to be taken at a time,

thereby increasing production. The
other four lathes have only one tool

and slide, but are the same in all other

respects. The base of

the left hand cross

slide projects at the

back and engages

with a cam on a bar
fastened to the lathe

bed at the back.

There is also a weight

hanging over at the

back, connected to a

cross slide to hold

tlie slide bar up to-

the cam, and so give

the correct profile to

the nose when the

tool is cutting.

In the machine il-

lustrated, the left
hand tool turns the

nose only and the

right hand the

straight part only.

One tool starts at the

nose, and the other

at the shoulder, both-

travelling toward
the base. The lathe with only one tool

makes but one cut which starts at the

nose and finishes at the base. The
cam attachment at the back takes care

of the nose profile, the same as in the

other lathe described. The shell is re-

volved bv a bracket bolted to the face

OLOSING-IX SHELL NOSKS ON A BULLDOZER. 0IL-FIREJ3 NOSE HEATING FURNACE AT THE BIGHT.
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FINISH TURNING OUTSIDP: OF SHELL.

ticular mention. The centre at base has

by this time been considerably reduced

and so requires making larger. This

operation is performed in an engine

lathe built by the Bradford Machine

Tool Co., Cincinnati, Ohio. The shell is

held in a self-centreing chuck supported

l)y a steady rest. The shells are next

weighed and inspected, and the nose

]>lugs screwed in again.

Grooving Undercutting and Waving.

It will be noticed from the illustra-

tions that two methods are employed for

machining the driving band recess. The
principal difference between the two
types of machine installed is in the

method of oscillating the tool holder

when forming the wave lines. In both

cases the sequence of operations is the

same and the cutting tools are arranged

in the same order, viz., grooving, under-

cutting and waving. The difference is

in the latter operation, a cam being used

plate and engaging with Uie square end

of the UDSo plug centre.

Weight Adjustment.

On tlie completion of the above oper-

ation, the nose plu^s are taken out and

the shells weighed and inspected. Dur-

ing all preceding operations tlie shells

have purposely been kept overweight in

order to be on the safe side, it being

easy of course to remove metal but im-

possible to add any. This extra weight

is left on the base and is removed after

the amount has been determined by the

inspector who weighs and marks each

shell before it is taken to the lathe.

For facing the base to weiglit, an

"American" engine lathe equipped

with a universal chuck is installed, and

also a "Gardner"' engine lathe. This is

a plain job and does not call for par- (JKOOVING, INlH':itOUTTIN(J AND WAVING FOR COI'I'EIt HAND ON A C.M.C. LATHE.

GIW)OVIN(i UNI)BI{)CUTTIN<i AND WAVING F(JU COlirEU BAND ON AN
"AMKHR'AN" LA'niE.

in one ease and an arrangement of

shafts and gears in the other machine.
Both will be dealt with in detail. The
macliine installed for performing this

work consists of a 20-in. engine lathe

l)uilt by the American Tool Works, Cin-

cinnati, Ohio, two engine lathes by the

Canada Machinery Corporation, Gait,

Ont., and one engine lathe by R. Gard-
ner & Sons, Montreal, Que. The
''American" lathe is equipped with
the special waving gear and the other

lathes have a cam, attaclied to the

chuck.

The illustration shows the general

arrangement of the "American" lathe

which will be described first. A plug
centre has already been .screwed into

the no.se, the square end of which en-

gages with an attachement bolted to the

lathe face-plate, thus revolving the

sliell. The tailstock centre engages

with the centre at the base of shell.

The location of the groove from the
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base is determined by means of a suit-

al)le jraug-e. The lathe saddle is moved
along until the left liand or grooving

tool is in position. The operator then

moves the cross slide inwards, thus cut-

ting the groove. The saddle is ne.^t

hand of the cross slide. Th'e shaft is

driven by gears in a gear box located

at the extreme left of the headstock,

and can be put in or out of gear by a

lever at the will of the operator. It

may here be remarked that this arrange-

KECE.S«i.\G A.XD THIfEAlJlNG SHKIjL 1'..\«E OS A JONES & LAMSOX FLi\T
TURRET LATHE.

moved back until the middle or under-

cutting tool is in position.

This tool has two small cutters pro-

jecting outwards diagonally .it the same
angle as is required for the undercut.

When cutting, the saddle is moved along

slightly one way until the shoulder of

the cutter is up against the edge of out-

side of the groove, the same method be-

ing followed for the other side. The
undercutting being completed, the tool

is withdrawn and the saddle moved
along until the right hand or waving
tool is in position. The tool holder for

this operation is oscillated by means of

the shaft and gears located on the left

ment is only used during the waving
operation, and also that the shafts have
long keyways and can therefore slide

in or out without interfering with the

motion of the saddle or cross slide.

Three wave lines are cut as against two
for the smaller shells.

The tooling fixture on the Canada
Machinery Corporation lathes, which
was designed and constructed by the

Canadian Steel Foundries, Ltd., has all

tlje cutting tools at the front, but the

waving attachment is separate, and the

usual cam being employed for oscillat-

ing the waving tool. The shell has the

same plug centre but is held in a uni-

versal chuck equipped with a three

point cam. The method of operation as

regards to the grooving and undercut-

ting is the same as for the "American"
lathe. The same shaped cutting tools

are used and in the same order, it will

therefore be unnecessary to describe

them again. The illustration shows the

wide box tool holder with the tools in

the left and right hand slots. The
smaller holder to the right hand holds

the waving tool which is shown in oper-

ation. The saddle is locked and the

roller in the round bar running through
the larger tool holder is pressed up
against the cam which transmits the

oscillating motion to the tool; a strong
spring under the bar keeps the roller

against the cam. The depth of cut is

regulated in all eases according to an
index on the hand wheel, this being
cheeked by gauges.

Base Becess.

At the next operation, the base is

formed and threaded. A battery of six

"Hartness" flat };urret lathes built by
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The first tool is a flat drill which is

used for obtaining sufficient clearance

for the roughing cutter which is held in

the second turret and which roughs out

tlie base and sides. In the third turret

the lathe head. The threads in the base

are left hand.

The machine head of the lathe is tra-

versed by hand for diameter feeds. A
series of bar stops under the head are

CAXAUIAX STEIvL FOUNDKIKS cm'l'ER BAX.D PRESS.

used for cross or diameter feeds, each
stop being set in conjunction with its

corresponding turret tool. A similar ar-

rangement of stops is used under the

turret for longitudinal feeds.

Inspection, Etc.

A number of minor operations now
follow, the most important being the in-

spection. The shells are carefully

gauged and inspected and then taken to

the sand blast where the inside is

cleaned and prepared for the varnishing

process. The wave lines are next nicked

with a cold chisel after which the nose

and base recess threads are hand tap-

ped. The shells are then subjected to

the preliminary government inspection,

the marking being stamped on and the

shells arranged in batches of thirty.

Finishing Base.

The plate which is screwed into the

base recess is a steel drop forging sim-

ilar to that used for the 18 pdr., H. E.

shell, only of course larger. The base

plate is turned on an engine lathe equip-

ped with a special expanding chuck for

holding the square head of the plate.

The lathe has a turret holding three

tools. The first turns the inside diam-

face is a cutter of similar design to the

preceding one, this being used for fln-

isliing the bottom of base and side, pre-

paring the latter for tlie threads. The
fourth tool is a cutter for finishing the

recesses in the base for the threads to

start and finish in. The fifth tool is a

chaser for cutting the threads. This is

a somewhat delicate oi^eration and re-

quires considerable care. The chasing

tool is operated by a special attachment

for giving the threads the desired pitch

of 14 threads per inch. The lead screw

is behind the turret face and the gear

box is shown above the turret in the

illustration connected to a shaft from
THE 4.3 HIOH EXPUI^IVE SHELL L\ IT.S VARIOCS STAGEi5 OE MANUFACTURE

FROM THE FOROIXG TO THE FINISHED PRODUCT.

GAUGES USED IN THE MAOHiINING OF 4.5 HIGH EXPLOSIVE SHELLS.

eter in two cuts, the second being the

finishing cut for the threads. The
second tool forms the camber on the

face of the plate, two cuts being made
for this. The third turret face holds a

tool for cutting the threads on the base
plate.

Before the base plates are screwed
into the base recess, the threads are

covered with "Pettman's" cement. The
shell is held securely in a bench vise

and the plate screwed in by means of a
wrencli. Before being taken out of the

vise the square head on the base plate

is wrenched off.

The base is finished on an "Ameri-
can" engine lathe equipped with an ex-

panding chuck and draw-back mechan-
ism. The chuck is supported by a

steady rest as shown in the illustration.

The tool holder contains three tools

—

two cutting tools and a rolling tool.

The base plate, which projects slightly
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when in the shell, is first rough ma-

chined, and then faced up by the second

tool flush with the base of shell proper.

The joint between the base plate and

base is now closed by the rolling tool

after which the entire base is faced up

and finished.

Varnishing and Baking.

Tiie sliell is now ready for the varn-

ishing process and for this purpose is

tnken over to that department. The

••LV.Mr.i"U.\i:K ATTACn.MIvNT I'OU
BAND.

varnish it will l)e remembered protects

the inside of the shell from the corrod-

ing effect of the explosive. A hollow

brass plug is first screwed into the shell

nose to keep the varnish from the

threads. The shell is filled with var-

nish which is immediately poured out

and the shell placed on a draining rack,

leaving only a thin film of varnish all

over thei inside.

For the purpose of hardening the var-

nish, the shells are placed in an oven
for 8 hours at a temperature of 300 de-

gi'ees Fahr. As will be seen from the

illustration, the oven is built of brick

with wooden doors, insulated with as-

bestos to prevent radiation. The oven

is steam heated and contains steam

pipes all around the walls and on the

floor. The truck shown in the oven is

only a temporary arrangement, as it is

proposed to have a truck capable of

holding three tiers of shells, which will

fill the oven.

It will be

noted that the

baking has
preceded the cop-

per band opera-

tions. The gen-

eral practice so

far has been to

press the band on

the shell before

laking. There is,

however, a possi-

bility of the heat

during the baking

process expanding
the copper band
and thus loosening

it. This point,

however, has not

lieen definitely settled, and as far as

equipment is concerned, it is immaterial

wliieh operation is performed first.

Copper Band Press.

The hydraulic press for pressing on

the copper driving band was built by

the Canadian Steel Foundries, Ltd.,

Montreal, Que., and generally speaking

it is very similar in design to some
other presses on the market, although

not quite so high off the floor, an ad-

vantage when handling heavy shells.

The press has six cylinders which con-

Tn;MN(J cori'Eit

verge towards the centre. The shell

with the rough copper band on is placed

on the plate in the centre of the press,

and the power applied. The pressure is

then released the shell given a slight

turn and power applied again thus

equalizing the pressure on the band.

The cylinders are returned to their ori-

ginal position by springs shown outside

the press frame.

An engine lathe equipped with a

"Lymburner" attachment for turning

copper bands is used for finishing the

driving band. The attachment is fast-

ened to the lathe bed and has a cross

slide in front for the roughing tool and

bracket at the back with a vertical slide

for holding the finishing tool. The front

cutting tool is brought into operation

first and the roughing cut made. The

back tool is operated by a lever and

passes down behind. It is set so that

in passing it removes or shaves of? the

necessary quantity of metal. The cut-

ting tools are of special form to cut the

driving band to the required form and

also the serrations which are 32 per

inch.

Final Operation.

The shell is now complete with the ex-

ception of the brass socket. The liol-

low plug has been taken out and the

brass socket screwed in the nose. These

sockets are practically finished when
they are received at the plant, and the

only machining to be done after being

put in the shell is to turn the outside

of the socket to conform to the profile

of the shell nose. The work is done on

an engine lathe.

Between the various operations where

it has been necessary to move the shells

G-EXEKAL VIEW OF M.VCHINE SHOP, SHOWING SHELUS IN I'lKMJESS OF .MANUFACTUUE.
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any distance, they have been moved in

boxes holding lots of thirty. These

boxes are raised off the ground to allow

of their being moved by the "Chap-
man" elevating and transveying trucks,

several of which are in use at this plant.

The shells now undergo the final gov-

ernment inspection, and are carefully

/3 >|«— /^ —H

POST BELLUM COMPETITION.
AFTER the war, competition with Ger-

many is to be more severe than before,

and it is imperative for American
manufacturers to cut their costs to the

bone, and do it in a hurry. Such is the

view expressed in a recent address by
Robert Grirashaw, consulting engineer

for/n Se/ore ^os//?^.

f/tiis/te^ form

'arm offer nosing.

OPEN END OF SHETjL FORM BEFORE AI\D AFTER NOSIX^G. nOTTRD LINES SHOW
MACHINING REQUIRED BEEX3RE THREADING NOSE.

weighed and gauged, one of each series

being selected for the firing test. They
are then painted, dried and packed for

shipment.

List of Gauges.

Thickness of base (finished).

Length of body outside (finished).

Thickness of walls.

Radius of head of shell.

Diameter of driving band.

Cylinder gauge.

Threads in nose.

Diameter driving band, high.

Diameter driving band, low.

Diameter of body, h. & 1.

Diameter of body, low.

Diameter of waved ribs, h. & 1.

Diameter of recess in driving band.

Form of driving band.

Shape of nose on shell body.

Fixing screw hole and threads.

Width of driving band and distance

from base.

Fuse hole recess.

Diameter and shape of socket head.

Depth of base plate recess.

Width of driving band recess.

Height and shape of wave ribs.

Distance of fixing screw hole from
top.

Shape of serration.

Undercut in driving band.

and lecturer in New York University,

who, although an American citizen,

lived many years in Germany. He has

come from that country within a year,

and is thoroughly familiar with condi-

tions in Germany and the United States.

Mr. Grimshaw says that after the war
there will be in Germany alone at least

two million men who will return hor^ie

and find that they have no jobs. Some
of them will see that factories where
they worked before the war have been

closed, and some of them will discover

that their jobs have been filled by
women and children. Mr. Grimshaw be-

lieves that these men will be put to work
at about 50 cents a day, and that the

product of their hands is going to be

dumped upon this and other countries.

He also says that there is a large class

of work being done now in Germany,
but the product cannot be shipped on

account of war conditions. He believes

that as soon as peace is declared and
ships are free to travel without being

molested, this product of the war period

will also be dumped in the United States

and other countries now at peace.

These are statements worthy of the

most careful consideration by everyone

who has at heart the welfare of our

work people. In discussing the question

as to what is to be done about it, Mr.
Grimshaw says that the tariff is usually
made by people who do not know any-
thing about it, or else by those who
know too much about it and consult

their own interests instead of those of
the general public.

There is a great deal of truth in this

statement, and it is high time to begin a
scientific investigation to determine as
nearly as possible what kind of a tariff

bill should be enacted. This should be
done by a non-partisan commission, and
done thoroughly. Then when the war
ends, we shall have at hand a mass of
facts of great value as a guide in quickly
passing a tariff bill, if a revised tariff

is not placed upon the statute books be-
fore peace is declared.—Iron Trade Re-

NEW FACTORY INSPECTION REGU-
LATIONS.

THE twenty-seventh annual report of
the Factories Inspection Branch of the
Ontario Department of Agriculture has
been issued. It shows that 10,059 in-

spections of factories and shops were
made during the year in 410 cities, towns
and villages. The number of accidents
reported are 1,270 of which 52 were
fatal.

Regulations regarding specifications
for flre escapes are given with illustra-

tions, together with a most practical ar-
ticle on how to lessen fire dangers.
There are also helpful suggestions re-

garding ventilation and general sanita-
tion, guarding of machinery, child labor,
seats for females in shops, and wearing
of girls' hair in mills and factories. Re-
sults are also given of the inspection of
bake sliops, canning factories and evap-
orators. Special emphasis is placed upon
eye protection in certain occupations. In
fact "safety first" is urged upon every
possible occasion. A most suggestive
feature of the report is a series of danger
signs in which warnings are given in

nearly every foreign language.

®—
Bright Whitewash.—Half a bushel un-

slaked lime; slake with warm water,
cover it during the process to keep the
steam; strain the liquid through a fine

sieve or strainer; add a peck of salt, the

same to be previously well dissolved in

warm water; add 3 lb. of ground rice

boiled to a thin paste, and stir in boiling^

hot; add % lb. of glue which has ibeen

previously dissolved over a slow fire,

and add five gallons of hot water to the
mixture; stir well, and let it stand for

a few days, covering up to keep out
dirt. It should be put on hot. One pint

of the mixture, properly applied, will

cover a square yard. Small brushes are
best.
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The Design and Constructional Features of Plug Gauges— I.

By C. Hattenberger

The application and maintenance of proper plug gauges for certain lines of manufac-
ture mean greater efficiency and interchangeability. Where a large number of similar

pieces are required, suitable gauges are most essential, and should be provided.

PLUG gauges are being used in alto-

gether too few instances, and
those who are not familiar with

them in inspection work in large plants

would liardlj' dream of the rapidity with

which they can be used and the work
accurately measured. There are two

types of plug gauges—the standard re-

ference plug gauge and the limit plug

gauge. Where holes are produced in

large quantities the limit plug gauge is

to be preferred, because greater inter-

changeability is secured, and there is an

increase in production on certain lines

of work. When only a small number of

holes are to be measured, it will in some
cases suffice to use a temporary gauge

made from soft machine steel. For small

gauges up to one inch in diameter, tool

steel should be used, and for the larger

sizes a good quality of machine steel,

suitably case-hardened, answers the pur-

pose admirably.

It is good practice to allow the gauge

to season before grinding it to size. For

most manufacturing purposes lapping is

not necessary; a gauge from the grinder

sliould be sufficiently accurate for all

])raotical purposes. Some shops in an

endeavor to save e.xpense use soft steel

handles and make the measuring part of

the gauge of a good quality of high car-

bon tool steel. This economy is some-

times carried too far; so little material

is really saved that the saving on ma-
terial is more than outweighed by the

extra amount of labor required.

A set of standard reference gauges

should be kept in the tool-room and

used only when checking or making new
gauges. A record should be kept of all

gauges. Before designing or making a

plug gauge, it is essential that the fol-

lowing points are considered

:

Reflective Features.

1.—If a standard plug gauge is re-

quired, would it be cheaper to buy the

gauge f

2.-^Is a standard plug gauge or a limit

l)lug gauge best adapted for the work?
3.—If a limit gauge is decided upon,

are the limits correctly determined?
4.—Is the gauge to be used on one or

more operations?

5.—Can attachments be added to the

gauge that will extend its usefulness?

6.—Can the gauge be quickly inserted

and removed?
7.—Are all necessary corners rounded ?

8.—Is the gauge absolutely fool-

proof?
9.—Have you specified the material to

be used for the various parts?

10.—What parts are to be hardened?
11.—Is the gauge awkward to handle?
12.—If the gauge is too heavy, can it

be lightened by changing the design?

13.—Is it cheaper to make a separate

handle of soft machine steel?

14.—Can the handle be used on more
than one gauge?

15.—Would a hollow handle be best?

16.—The handle should be knurled, if

possible, and a flat provided for stamp-

r^=f= ir^^^ 3::^
r/f i Solt/er f/f. *
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ing the name, number, and size of the

gauge. Have you specified this in the

drawing?
17.—Chamfer the ends of straight

plug gauges slightly to insure easy en-

tering.

18.—If the gauge is to be used in a

blind hole, provide an air vent.

19.—Provide dirt grooves on thread

plug gauges.

20.—Don't fail to remember that a

highly-finished thread gives the best

wearing qualities.

21.—If a taper hole is to be measured,

can you use a plain or an indicating

taper plug gauge ?

22.—If an indicating gauge is decided

upon, are the graduations spaced far

enough apart so they can be plainly

seen?

23.—If the hole is a large one, can a

pin or rod gauge be used to better ad-

vantage ?

Although plug gauges are most fre-

quently used for measuring holes, their

use can be extended considerably, as will

be shown in the illustrations.

Small Plug Gauge.

Fig. 1 shows a limit plug gauge very

much in use in typewriter, sewing ma-

chine and gun factories. It is usually

made from bar tool steel of either hexa-

gon or octagon shape. When large quan-

tities of these gauges are used, it is very

often the practice to turn and centre

them in a hand-screw machine, and af-

ter being hardened they are finished in

a cylindrical grinder. The reason for

using steel of the shapes mentioned is to

afford a firm grip for the hand and save

the expense of knurling.

Centre Gauge.

The gauge shown in Fig. 2 is used to

measure the depth of centres in the ends

of shafts, etc.

Thread Plug Gauge.

In Fig. 3 is shown a thread plug

gauge that can be used to advantage on

small tapped holes. The threads should

be left about .001 of an inch large; then

after hardening they can be finished

with a cast iron or copper lap charged

with fine flour of emery or diamond dust.

For Small Holes.

For measuring small holes requiring

great accuracy the gauge shown in Fig.

4 answers the purpose. It -consists of a

standard steel ball soldered to a ma-

chine steel handle. Only solder of a low

melting point should be used. Points in

favor of this type gauge are that no care

is required to start the gauge straight,

as is the case with a cylindrical gauge,

and, if a ball shows signs of wear, it can

be quickly replaced at small expense.

Fig. 5 is a limit gauge for measuring
small holes. Two flats are milled to

lighten it and provide a smaller me^isur-

ing surface, a feature which is very

often desired. The sizes are minimum

and maximum on the ends and exact

size in the centre.

Kejrway Gauge.

In Fig. C is shown a Woodruff key-

way limit gauge, consisting of a soft

steel handle, having threaded ends, to

which are fitted the measuring blocks. A
gauge of this kind checks the width and

depth of the keyway.

For Fillister Head Screws.

Figs. 7 and 8 show gauges used in

gauging the size drill and counterbore of

fillister head screws, A representing the

body diameter of a fillister head screw,

B the diameter of the head, C the length

of head or depth of counterbore.

For Countersink Screws.

Figs. 9 and 10 show gauges used in

gauging the size, drill and countersink

for flat head machine screws; A repre-

sents the body diameter of a screw; B
is the diameter, and C the length of the

head. The angle of the head being 70

degrees, included angle.

Large Plug Gauge.

The amount of tool steel entering into

the construction of the larger size plug

gauges is no small item. Any scheme

that will effect a saving in this direction

is worthy of consideration. Fig. 11

shows how this may be done. The tool

steel ring A is bored to about .002 of an

inch smaller than the shank of handle B,

which is made of soft machine steel.

After the ring A has been hardened, it

should be immersed in boiling water and
allowed to expand. The handle can now
be inserted into the hole without diffl-

eulty. After cooling, the ring will be

securely held on the handle. It may now
be ground to size, using centres provided

for that purpose in the handle. When
the gauge has become worn, it can be re-

moved, annealed, and used for the next

size smaller.

Radius Gauge.

An efficient moans for measuring the

radius at the mouth of a hole is found in

the gauge shown in Fig. 12. It consists

of a plain plug gauge, having a slot to

which is fitted the hardened steel piece

B, having the correct radius. This is

firmly secured by means of the dowel

pins shown in the illustration.

Relieved Thread Plug Gauge.

A feature that will be found of value

in connection with thread plug gauges is

shown in Fig. 13. Four flats are milled

to provide space for oil and chips. Holes
tapped in cast iron retain considerable

oil and chips. Under conditions of this

kind gauges of this type are the only

kind that can be used to advantage.

Recess Gauge.

The gauge illustrated in Fig. 14 is

used for gauging the depth of a recess.

The plunger B is held against a bell

crank, C by the action of a spring, on the

end of the handle, A is ground a step

that shows the limit within which the

work must be machined. The end of the

plunger is required to come within the

step when applied to the work. A small

knurled handle is provided to facilitate

the entry and removal of the gauge.

Short Limit Gauge.

On turret lathes the space between the

tools and the work is often very limited.

For such conditions the double-ended
limit gauge shown in Fig. 15 was de-

signed. It will be noticed that its length

is short compared to the diameter. A
hole extends through the gauge for the

purpose of reducing its weight.

Convertible Plug Gauge.

Another gauge designed for turret

lathe use is shown in Fig. 16. It con-

sists of a hardened and ground ring A,
having a hole its entire length and coun-

terbored to receive the screw C. The
handle is made of machine steel, and
carries a pin, D, which prevents part A
from turning. Additional rings of vari-

ous sizes can be made to fit the same
handle, thereby reducing costs appreci-

ably.

Built up Limit Gauges.

Fig. 17 shows a simple method of con-

structing a double-ended limit gauge.

Two hardened steel discs are screwed on
the threaded ends of a machine steel

handle.

The form of gauge shown in Fig. 18

costs more to manufacture, and pos-

sesses no advantages that would war-
rant its adoption in preference to the

gauge just described. Referring to the

illustration, it will be seen that

the ends of the handle A are

threaded taper to receive the ex-

pansion screws, C; these are held

in place by the lock nuts, D. The meas-
uring discs B are made of tool steel or

machine steel suitably carbonized.

Keyway Testing Gauge.

Fig. 19 is a gauge used for testing the

proper location of keyways. Each end
is a plain plug, to which is fitted a

ground steel key, having the proper

limit, and secured by screws or solder.

All parts should be hardened.

Extra Large Gauges.

When a plug gauge gets over 3V2
inches in diameter, weight is a factor to

be considered, and calls for alteration in

the design. An example is shown in

Fig. 20. The measuring disc (A) is

grooved out on the faces, and five holes

provided, as will be seen in the illustra-

tion. The handle (B) is held by means
of the key and screw shown.

Single End Limit Gauge.

A good example of a single end limit

gauge is shown in Fig. 21.

Relieved Limit Gauge.
Another form of limit gauge is illus-

trated in Fig 22. This type can be laid

on the machine or bench without rolling

off. The discs are secured by means of

a nut screwed on each end of the handle.
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REFINEMENTS IN MECHANICAL
DRAWING.

By James E. Cooley.

THE symbols and conventional me-

thods used in mechanical draw-

ing have been so long established

that drawings as a rule have undergone

very little change and improvement

compared with other systems and prac-

tices relating to the machine industry.

The most of us are familiar with an ad-

vertising phrase that runs something

like this: "We could not improve the

goods, so we improved the package."

This may not have a direct application

to a drawing, but it serves to show that

while a limit may be reached in improv-

ing a certain article, it is possible to go

a point beyond and refine something in

connection with it. This is true of me-

chanical drawings, machinery, or even

man himself.

Refinement of Individual Detail.

A doctor may be a first-class surgeon,

by his skill and ability may have reached

a high mark in his profession, but, be-

yond his skill and ability, though he

may go no further, it is possible for him

to refine his methods in the handling of

his cases or whatever relates to his re-

spective calling. Such is true of the

draftsman and the drawings he makes;

he cannot perhaps improve the symbols

or methods in use, but it is possible to

refine the arrangement of these so that

his drawings will have a neater and

better appearance.

Omissions and inaccuracies are to be

noted more or less on mechanical draw-

ings, but it is not to be assumed by this

that the average draftsman is careless.

In many cases he is a hurried individual,

produces work that has a hurried ap-

pearance, he is subject to others
'

' higher

up," and not allowed time to produce

drawings with any semblance of finish

or neatness of execution.

Drawings a Necessary Evil?

An impression has gone forth and has

gained widespread publicity that draw-

ings are a "necessary evil." Nothing is

further from the truth and sense in a

report of this kind. That which is vitally

important as an aid in producing work
accurately and economically cannot be

an evil. The evil would be in trying to

machine or fit a piece of work without

the aid of a drawing. It is poor economy
to rush or try to cheapen work in the

drawing-room in order to save time and
expense in this particular branch of the

machine tool industry. It is not uncom-
mon to see drawings, such as pencilings,

taken direct from the drawing board and
used, with edges untrimmed, having no
border lines, superfluous lines unerased,

or even blueprints in use that have not

been given proper time for exposure, the

color being so mottled that the lines and

figures are hardly readable. On this

principle of doing work, one might as-

sume that the machine work was being

produced in the same manner or on the

same scale.

Average Drawing Imperfect.

However, it can be said with truthful-

ness that no matter how much pains have

been taken, the average drawing is a

poorly executed affair. This may not be

discernible to the user, it may not be no-

ticed even by draftsmen, but it can be

shown on examining any drawing that

the proper finish as regards symmetry,

or the proper placing of certain lines,

figures, etc., in their relation to each

other has not been or never is given any

consideration. The two views of a spe-

cial stud, Figs. 1 and 2 that accompany

this article, show clearly a few impor-

tant points either unknown or overlook-

ed by draftsmen and others, but which

if kept in mind and practised would add

/•ig./ -ij-pt-
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EE'FIXEMENTS OF MECHANICAL
DRAWING.

considerably to the general appearance

of a drawing.

The first to be mentioned are the di-

mension lines. These are usually placed

on drawings with little attention to or-

der or arrangement. Note the lines A-B,

rig. 1, unevenly spaced from the stud-

head. See same lines in Fig. 2, placed

an equal distance apart. Note again

the lines C-D, Fig. 1, between the end of

the stud and side of stud-head, and the

same lines below evenly placed across

this space. Also see lines F-G, Fig. 1,

denoting thickness of head; these are

badly spaced. How much neater they

appear as placed in the figure below. A
fault common to many draftsmen is to

draw witness lines one longer than the

other at each end of a dimension line, as

seen at H-K, Fig. 1, also in several other

places in this figure. All the witness

lines in Fig. 2 overhang equally from
the dimension lines.

Centre lines as usually drawn have a

hit-and-miss appearance, because the

lengths of the dash lines are seldom

alike. It is also noticed that the ends

of the line as at I and J, Fig. 1, ter-

minate unequally from the views. In

Fig. 2, this centre line is evenly spaced,

both in the dash and dot, and terminates

alike at the end of the two views through

which it passes.

It might be said here that, ordinarily,

draftsmen cannot take the time to put

all these finer touches to a drawing. It

does not require any extra time; it is

done with the eye, by practice and by

taking pains. It is simply the difference

in being methodical in one's work or

slipshod.

Attention is further directed to mak-
ing arrow-heads. These should ' be

slightly curved and darkened so they

will show up plain on a blueprint. Those

often shown, as in Fig. 1, resemble a

"pick-axe" as much as they do an

arrow-head.

Screw Threads.

Lines representing threads should be

spaced off with dividers, because the

number of threads per inch are either

exceeded, or not enough are shown when
guessed at with the eye. The lines

showing the depth of thread are as a

rule drawn uneven, which appear zig-zag

as indicated by the dotted lines L, Fig.

1. It is an easy matter to draw two

pencil lines as M, Fig. 2, and make all

these thread lines equal lengths, giving

the drawing a much neater appearance.

Small dots made with the pencil as sug-

gested at N, Fig. 2, will aid the drafts-

man in drawing these inner thread lines

central between the outer thread lines.

Enough has been said here to show

in a general way what constitutes the

making of a first-class drawing, being

simply careful attention given to each

detail. The inch marks should be an

equal distance on all figures, the border

lines should be the same thickness on all

sides, the drawing should be evenly

trimmed off on the edges, and so on.

Such painstaking care will show its

mark where careful attention is given

to the smallest of these details, and will

add wonderfully to the neatness and

general appearance of a drawing, all of

which may be rightly called refinements.

®
When a handful of rags, paper, cotton

or wool are soaked with oil or varnish

(especially drying oils) and are thrown

in some place where they cannot get

much air, they may be expected to take

fire sooner or later. A little dampness
makes them take fire quicker. They

make heat by themselves. The heat gets

greater, little by little, and the more
porous the stuff the oil is on, the greater

the surface of oil exposed to the air, if

the amount of oil is not large enough to

fill the pores completely. If there is

sawdust around, probability of fire is

increased. Why these harmless looking

oily rags should take fire by themselves

is something that only chemists can ex-

plain. It does not matter how this

strange thing happens, but it does hap-

pen, and that is all we need to know for

our purposes. The thing is to get rid

of the rags, and not throw them in corn-

ers or under machinery.
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The Successful Production of Large Steel Castings
Staff Article

The development of certain branches of mechanical and electrical engineering during
the last decade has compelled foundrymen to strain every effort in order to keep pace with the
ever-increasing demands of machine builders. A careful perusal of the following article ivill

show that Canada is maintaining a satisfactory position in the production of large steel cast-

ings, such as are required to m.eet the most exacting conditions both in size and quality.

THE difficulties of making steel

eastings increase very rapidly

after the weight and size pass a
certain limit. Extra heavy castings
such as are described in this article call

for more than ordinary shop equipment,
special shipping facilities and very of-

ten gxeat ingenuity on the part of the

foundry staff.

Castings such as are described in this

article are being continually produced at

the plant of The Canadian Steel Foun-
dries, Longue Pointe, Montreal. Fig. 1
shows a large cast steel roughing roll

of about eight tons and similar to those
used in the largest steel mills. Let us
follow the different stages of manufac-
ture through which this piece passes
beginning at the pattern shop, the vari-

ous processes encountered in the foun-
dry, until it leaves the finishing lathe

and is ready for shipment.

Moulding a Large Roll.

For a more ready understanding of
the method of forming the mould it is

better to give first a description of the
flask.

In this case the latter consists of two
halves of a cylinder made of cast steel,

two inch wall thickness, reinforced by
circumferential flanges and longitudinal
ribs of the same dimension. Each half
of the flask is built up in short sections

bolted together which make them adapt-
able to the making of long or short rolls

as the occasion demands. On one end
of eacii half is bolted a semi-circular

plus a square, the side of which is equal

to the radius of the cylinder. This is

done in order to give a bearing to the

flask on the floor. In the corner of this

square is also placed the riser or aper-

ture through which the metal rises and
enables the operator to tell when the

mould is filled, it being impossible to

detect same through the filling gate.

Specially Prepared Sand.

The next consideration is the sand. It

is not to our purpose to enter into an
analysis of the sand, so called, which
consists of a mixture of special earth,

gluten, fire clay, molasses, and other
ingredients, furthermore than to say
that the object sought after is to obtain
a homogeneous and compact mass in the

mould. Each foundry has its own prac-

tice which amounts almost to a trade
secret. The jirepared sand is then
shovelled into the lower half of the flask

and we now come to the most important
part of the operation, that is, the form-
ing of the mould proper. For the fash-

ioning of the shape of the roll in the

sand no pattern is used; instead a long
one inch board, shaped out very much
like a ratchet, is employed. There are

two hinges on this board, which swings
on a horizontal shaft, which has its bear-
ing at either end of the flask. This board,
commonly called a sweep, is revolved on
its axis in the sand, the teeth on the

board forming the ridges on the roll and
the spaces between the teeth giving
sliape to the liollowcd out sections on the

half of the flask or cope, as it is called,

is made in the same manner as the drag.

The flask with contained mould is

lifted by a crane and carried across to an
oven car, on which it is subjected to a

atrc.
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steel plate forming the bottom; the

metal is poured in at the other end with

the fla-sk standing in an upriglit position.

The lower half of flask, known as the

drair, consists of a quarter of a circle

casting. This method is rapid, and does

away with the making of an expensive

pattern, which in this case would not

only prove unwieldy in handling, but

also very liable to breakage. The upper
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surface treatment before it is baked.
This treatment consists in painting the

mould with a heavy solution of molasses

and water. The two halves are then

placed in the oven for a thorough baking.

The resultant mould must be much hard-

er and more solid than for cast iron. The
time taken for the baking process is

twelve hours, after which twenty-four
hours are allowed for cooling off. The
drag and cope are now firmly bolted to-

gether and stood on end ready for the

pouring of the molten metal. The foun-
dry is equipped with two 30-ton furnaces
of the acid open-hearth type. For firing

purposes ordinary fuel oil, under a pres-

sure of 80 lbs. per sq. in. and air at 100
lbs. per sq. in. are fed into the furnaces.

Five hours are required to melt a charge

with a consumption of about .35 gallons

of fuel oil per ton of- metal. A 40-ton

bottom pouring ladle is used, into which
the entire charge from the furnace is

run.
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Pouring the

Metal.

The ladle,

of the bot-

tom pouring

type, is

made from

heavy boiler

plate lined

with flre-

brick. A
g raphite
plug' of
t r u n c ated

conical
shape is used

as a stopper

for the
pouring
hole ; this
plug is con-

nected to a

rod which

runs through

the molten

metal, and
is insulated

from the
latter by means of fire-brick discs. The

opening and closing is operated by means

of a lever attached to the side of the

CANADIAN MACHINERY

FIG. 3.—.MACHINE .MOULDED GEAUIS.

ladle. The life of a graphite plug is eon- the contraction of

siderable, one lasting sometimes for a ting. This extra

week. The mould is now poured by one known as the crop

FIG. 5.—LARGE STEEL CASTING FOR ELKCTKICAL .MAOHIN'BRY. WEIGHT 19 TOXS.
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of the foun-

dry cranes

carrying the

40-ton bot-

tom pouring

ladle, spoken

of above,

and slowly

filled from

one end.
This opera-

tion takes

about four

minutes. The
three or four

feet of the

roll, which

is excess
metal,
causes a

uniform liq-

uid pres-

s u r e to
be ' exerted

full length

of the cast-

ing and
tends to

e u nteract

the metal while set-

metal is technically

and runs about 40 per

cent, of the

total weight

of the cast-

ing.

The casting

is allowed to

remain 24

hours in the

mould, after

which it is

removed t o

the anneal-

ing oven.
The latter is'

a long shal-

low pit, tem-

porarily
arched over

with brick-

work during
lieats. The
rolls are here

subjected to

a tempera-

ture of 900°

F. for about

12 hours.
T li e Y are
then allowed

24 hours in

which to cool

off. This an-

nealing pro-

c e s s pro-
duces a uni-

formly soft

casting, at

the same
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time removing- the chill strains set up by

unequal rates of cooling. In Fig. 1 it will

be noticed that the ends of the roll just

outside the bearings are grooved; there

are three of these circular slots on each

end, their purpose being to engage with

three internal teeth of a short sleeve, and

act as a flexible coupling or universal

joint. The wobbler is moulded only on

steel gears without the necessity of ex-

pensive patterns. This is a fact that is

not as widely known to the manufac-
turer as it might be, and one that will

often obviate the necessity of a long and
tiresome shut-down. The only informa-

f;ion required is such as is specified on

the form shown in Fig. 2. To such per-

fection has the macliine moulding gear

quired. The tooth-block usually con-

tains two teeth of the same pitch and
dimensions as those on the gear to be
moulded. Sometimes more than two
teeth are used, but as the time is mostly

taken up in the ramming and scarcely

any in drawing the tooth-block and re-

volving the machine, it is not of any
material advantage to employ more than

IKJ. 4- .MOII.DIXO MACHINE I'UODUCINU MOULD FOR LARiGE GEAK WHEEL.

one end, and has to be machined on the

other after the riser or crop, spoken of

above, has been cut off. The cutting off

process is rai)idly performed by means
of tile oxy-acetylene blow torch. The
roll is finally turned down to size on a

lathe, and is ready for use.

Machine-Moulded Gears.

In the past few years there have been
great strides made in the moulding of

machine been brought that very often a

gear can be made and shipped before a

pattern could be completed.

Fig. 3 shows a few gears made by the

machine-moulding process, and Fig. 4

shows the method of moulding. AVhen
sufficient care is exercised in mak-
ing up the tooth block, the gears

will be found to be remarkablv true

and maciiining will not be re-

two teeth. Moreover, when using a
block of two teeth only, a slight altera-

tion in the diameter of the gear can be
made, since tlie "tootii space" only is

used, so that the same block can be em-
ployed to make a pitch full or bare,

which is decidedly convenient in jobbing

and repair work. Gears can also be

made having one or two teeth, more or

less, than the number in the gear for
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wliicli the block was originally made.

Fig. 5 shows a good example of a large

steel spider intended for high speed,

heavy duty, electrical equipment, which

must necessarily be free from defects of

all kinds. An idea of the size of the

spider may be gained by comparing the

bore (in which one of the men is rest-

ing) witli the height. It is 16 ft. 6 in.

diameter, with a 42-in. face, and weighs

37,930 lbs. There is a clearance of just

sis inches between the bottom of the

spider and the railroad track. Note the

ciearly-deftned bolt bosses and clean out-

lines of arms and rim. The forming of

The fact that a sound was produced by

two gears running in mesh was suffici-

ent indication that there was some vi-

bration going on, which was communi-

cated to the ear by the intervening air;,

to find out how this was produced was

the problem.

In the case of a gear box having a

number of gears in mesh, the sound

could only be characterized as an ob-

jectionable noise, but with a single pair

<'l' wlieels, when they were running suf-

ticiently fast to produce a definite

sound, it was an easy matter for even a

moderately trained ear to identify it as

"""•III 1 1 I I

FIG. O.^STEEL CASTING TO FORM PART OF BRIDGE PIER.

the mould is somewhat similar to that

employed in the case of the roughing

roll. In that case a sweep was employed,

which revolved in a vertical plane

around a horizontal axis, whereas in the

case of the spider the sweep is revolved

in a horizontal plane around a vertical

axis pivoted at the centre or hub. The

spaces between the arms are cored out

and a riser placed on each arm. The

molten metal is poured at the hub. The

mould baking and annealing processes

are somewhat similar to those employed

as described above. Fig. 6 shows an ex-

tra heavy steel casting, as used in the

piers of the Quebec Bridge. This piece

was made from what is known as a

skeleton pattern, merely a rough box,

the main difficulty being the coring of

the holes shown in the photograph.

NOISY GEARS.

THE question of noisy gears being al-

ways an acute one amonust automobile

and machine tool manufacturers, the

writer recently sought to confer a bene-

fit upon humanity by tryiiig to discover

the prime cause of the trouble. After

Some thought it seemed that the most

natural way would be to study the ques-

tion from an acoustic point of view.

a single note on the musical scale. In

any case, it must be admitted that a

noise is but an unpleasant combination

of notes.

For the purpose of argument a theory

was therefore formed to account for it,

and it was assumed that in the inter-

stices between the teeth in mesh small

quantities of air were trapped, and that

these were hurled out at sufficient fre-

quency to produce an audible musical

note, the general action resembling that

of the siren. A series of experiments to

test this was carried out in the following

manner:

—

Experimental Test Data.

A gear of 36 teeth 12 pitch was
mounted on a mandrel between centres

in a lathe, and on the saddle was fixed a

bracket which carried a stud on which
another gear was mounted. The num-
ber of teeth on this gear does not enter

into calculation, as will be seen. The
lathe was then started, and the gear on

the cross slide moved forward to mesh
with the gear driven by the lathe. In

this particular case the lathe spindle

made 484 turns per minute, and it was
observed that whilst the pitch of the

note did not alter, the volume of sound
considerably increased as the gears were

moved closer together. The pitch of the

note was then recorded by means of an

adjustable tuning fork. The gear wheel

having 36 teeth and making 484 turns

per minute, it is obvious that the num-
ber of teeth passing a given point per

second would be:

484 X 36

60

: 290

That is to say, according to the theory,

290 was the frequency of the note. Now
290 is as nearly as possible D on the

standard musical scale, so the next step

was to strike D on the piano, and, as

was expected, the note was exactly in

unison with that of the tuning fork.

The experiment was repeated with

different gears and speeds, but with the

same result; it was always possible to

predict the note by calculation. The
converse experiment was also performed

in which the spindle speed was accur-

ately calculated from the note. This

theory would seem to have some corrob-

oration from the quietness of the her-

ring bone gear, probably due to the in-

terference between two series of wave
motions whose wave fronts are inclined

at an angle to each other.

Even with a theoreticallj- perfect

tooth curve, so long as there were any
air spaces, there would still be a cer-

tain amount of sound, a conclusion that

seems somewhat heretical. Of course in

an imperfectly cut gear there is a series

of actual impacts and scrapes between

the teeth as they come in contact which

greatly increases the volume of sound.

Wliether the theory be right or wrong,

one thing is certain, namely, that the

jiitch of the note is a simple function of

the number of teeth passing a given

point per second, and that there is a

distinct connection between each tooth

and each vibration.

The .experiments are probably inter-

esting only from an academic point of

view, as without a remedy they are

valueless, but still, they are offered

here as suggesting a comparatively new
line of thought.

So far only one practical application

has been suggested, and that came from

a rabid motorphobe friend of the writer.

It was, that all automobile makers

should be compelled by law to fit their

cars with gears of uniform pitch an<l

ratio, the police being musically trained

and armed witli tuning forks. Exces-

sive speed could then be easily detected

by the preceding method.—Herbert 's

Monthlv.

G. R. Or. Conway, until recently chief

engineer of the British Columbia Elec-

tric Railway Co., Vancouver, B. C, will

establish an office as consulting engineer

at Toronto, Ont.
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for the Pattern,

Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

NEW CONSTANT SPEED DRIVE
PLAIN GRINDING MACHINE.

ANOTHER addition to the already

extensive line of single pulley

constant speed drive machine

tools, built by the Brown & Sharpe Mfg.

Co., Providence, R.I., is shown by Figs.

I and 2, which illustrate their new No.

II plain grinding machine, which has a

capacity for work up to 32 inches length

and 6 inches diameter.

The usual advantages of a self-con-

tained drive, such as elimination of com-

plicated overhead works, a wider selec-

tion of speeds and feeds, better adapta-

tion to a motor drive, etc., are all to be

found in this new design. The method
of application is particularly interesting,

as it brings out some new ideas in the

design of drive for different parts of the

machine.

Power is transmitted to the machine

through a main driving shaft running in

two large taper roller bearings bolted to

the rear of the machine. This shaft,

running 900 r.p.m., is driven with a 3-in.

belt from a simple counter-shaft, con-

taining one tight and loose pulley and
one driving pulley to a large pulley lo-

cated on the end of the main driving

shaft, as seen in Figs. 1 and 2. A large

pulley located centrally between the two
roller bearings on the main driving

shaft drives the wheel spindle, with a

pulleys run on taper roller bearings,

supported in a heavy swinging bracket

so constructed as to follow the trans-

verse movement of the wheel-stand, thus

keeping the desired tension upon the

driving belt, regardless of the position

of the grinding wheel, and insuring ac-

curate feeding of the wheel under all

conditions. The slack in the belt, due to

the difference in diameter of the wheel

spindle pulleys when changes in wheel

speeds are made, is taken care of by

the top idler pulley, which is provided

with separate adjustment, making it

possible for the operator to -place any
desired tension on the wheel spindle

driving belt. Referring to Fig. 2, this

drive as well as the head-stock and table

traverse drive, may be seen.

The table traverse movement is driven

by a sprocket A, Fig. 2, located on the

speed case, driving sprocket B being lo-

cated on the table traverse reversing

mechanism, which is self-contained in a

case fastened into the bed of the ma-
chine from the front. The head-stock is

driven from the speed case by a sprocket

C to a double sprocket D acting as an

idler, to a hardened splined sprocket E.

A splined shaft supported in bronze

bearings under each end of the work-

table, sliding in the splined sprocket E,

drives, through a chain and sprockets, a

telescopic shaft and universal joints,

upon a sprocket running on tapered rol-

ler bearings around a fixed spindle,

which firmly holds a dead centre in such
a manner as to become practically an
integral part of the head.

All chain drives throughout this ma-
chine are of a silent type, eliminating

slippage, but providing the desired flexi-

bility and giving a smooth, steady drive

to the work. Easy means of adjustment
are provided in all cases. The tapered
roller bearings used are of an adjustable

type, and are lubricated by means of

grease cups.

A very important step in the evolution

of this machine was taken a short time
ago when a simple and efficient speed

and feed change mechanism was de-

veloped. The mechanism was briefljy

described in this paper at the time, but
it has such an important bearing on the

present self-contained drive that an il-

lustration and outline of its principal

points are well worth while.

The drive from the main shaft of the

machine to the sprockets in the speed

case that drive the head-stock and table

is of a powerful multiple friction disc

type. It enables the operator to easily

start and stop the work or table move-
ments without shock, and gives practic-

ally universal choice of independent
• speeds and feeds.

Fig. 3 shows the interior of the speed

FIG. 1. CON'STANT SPEED DRIVE GRINDING MACHINE. FIG. 3. SPEED CAiSB FOR CHANGING SPEEDS AND FEEDS.

3-in. belt running over two idler pulleys.

Changes in wheel speeds are obtained by
means of split pulleys on the wheel

spindle that can be quickly interchanged

without removinor the belt. The idler

which in turn transmit power to the

head-stock chain. The splined and teles-

copic shafts are clearly shown at the end
of the table in Figs. 1 and 2.

The work driving plate is mounted

case, the back having been removed.
From the main driving shaft F power
is transmitted through gears to two sep-

arate driving shafts, G and H, running
at a constant speed. These shafts carry
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a series of hardened steel discs, ground

slightly convex, and each meshing with

another series of hardened steel discs.

The latter discs have a rim at their peri-

phery, bringing the point of contact al-

ways at their extreme edge. The driving

shafts are mounted in swinging brack;ets

pivoted on the main driving shafts bear-

ings. They are swung toward or from

the driven shafts, carrying the driving

discs toward or from the centre of the

driven discs, thus obtaining the desired

FIG. 2. NEW CONSTANT SPEED DEX\ E
PLAIN GRINDING MACHINE.

changes in the speed of the work or feed

of the table by decreasing or increasing

the radius of the driving discs. A con-

tinuous flow of oil from a pump direct

connected to the main driving shaft fur-

nishes lubricant for the entire case.

The control of the speed case is gov-

erned by three levers grouped around a

dial mounted at the left of the machine
within easy reach of the operator. (See

Fig. 1.) The lever marked "Head" con-

trols the head-stock or rotation of the

work. Any desired number of revolu-

tions may be obtained, ranging from 82

r.p.m. to 412 r.p.m. A second lever

marked "Table" changes the rate of

table traverse. The dial is graduated to

read in inches per minute. Any desired

change from 13 to 181 inches per minute

may be obtained. A third and longer

lever serves to instantly stop and start

both work and table simultaneously

without stopping the grinding wheel.

Another new feature found in this ma-
chine is the independent automatic cross

feed, which enables the wheel to be fed

automatically into the work without

traversing the table. This feature is

especially valuable and efficient when
the portion of work to be ground is not

as great as the width of the grinding

•wheel. In feeding the wheel straight in,

marked economy in production may be

secured. This independent automatic

cross feed is driven from tBe table tra-

verse mechanism, and operates the

ratchet arrangement of the regular auto-

matic cross feed. As a result, the full

number of changes of feed that can be

made with the regular cross-feed me-

chanism are available. These may be

increased or decreased by changing the

speed of the table traverse mechanism
with the table traverse feed change me-
chanism, giving practically a universal

selection of feeds from the coarsest to

finest that are ever required. A positive

safety lock is provided to prevent throw-

ing in the table traverse when the inde-

pendent automatic cross feed is in opera-

tion.

These important features in design

in connection with the general heavy,

compact and rigid construction, the

handy arrangement of operating levers,

hand wheels, etc., fit this new machine
particularly for the requirements of

manufacturers on dead centre work,

either straight or taper, Tvithin its

capacity.

in the undermentioned articles during
June

:

Exports From Canada.

June, 1915. June, 1914
Wheat £1,340,475 £1,116,692

Wheatmeal and flour

Barley . . .

Oats
^

Bacon . . .

Hams .... ,

Cheese ....
Canned salmon

Canned lobsters

Spirits ....
Wool
Pig iron

Wrought rails.

Galv. sheets .

Tinned plates

Steel bars . .

.

Pig lead . . .

Cutlery . . .

Hardware . .

338,884
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THE "RETURNS" VALUE OF ADVERTISING.

IN
tlie determination to take advertising space in a

publication—^domestic, trade or technical, what, we
ask, are the considerations on which the decision usu-

ally depends? At first sight the query would not only
seem to be unnecessary, but bear evidence as well of ap-
parent lack of knowledge of human nature. Without,
therefore, giving the slightest thought to the matter, a

great majority of those appealed to would unhesitatingly

reply that at the very least direct results equivalent to the

monej' spent would be desired and ultimately expected.

There is little of sentiment, it would appear, in adver-

tising, as a consequence there is generally little disposition

on the part of the advertiser to either realize that he may
or should be a benefactor even to a small extent. The gen-

eral tendency is, as we have already said, towards direct

and sufficient-in-value returns. Scant consideration, if

any, is extended to what are known as indirect results, the

smack of philantlirophy about these being considered

altogether "unhealthy" from a business standpoint.

In spite, however, of the views so generally and tena-

ciously held, and the persistency with which we endeavor
to put them into practice, isn't it true that in spite of

what we achieve or otherwise in direct results from our

advertising, we actually achieve more in the indirect sense,

and become in very fact benefactors—even philanthrop-

ists in spite of ourselves

Most manufacturing concerns advertise because it pays

them to do so; some don't, because they believe they can

do equally well without advertising; others again may or

may not advertise because of the fact that their particular

product belongs to one of a few selective industries in

which, although competition may be and is more or less

keen, no possible monetary return is realizable.

Concerning the latter classification and specifically

those who advertise—quite a few do so, the action taken

may be meant to indicate simply a desire to keep the firm

name before the public, a by-no-means unwise proceeding.

There is, however, much more involved in such advertising

than simply keeping one's name before the public, and
just here it seems, that, were nothing else considered, some
sensible percentage of every advertising appropriation

should be excluded from direct results expectations and
be ear-marked "the public eye only."

Advertising of any sort has an educative value, the

latter being unrestricted to the mere bringing of buyer

and seller together. It has made possible the placing in

the hands of the public, at little cost, literature which aids

them in every conceivable condition, circumstance and
difficulty, and in no sphere is this so fully exemplified as

in the arts, crafts and manufactures. Publications rela-

tive to each of these are recognized necessities, as only

through their medium are the administrative and oper-

ative staffs of any particular industry kept in prompt,

intimate touch with developments which may affect its

welfare either way.

Through the opportunity of becoming a subscriber to a

trade or technical journal the operative mechanic adds to

his capabilities, and as a result enhances his earning capa-

city relative to his employer as well as to himself. Under
such circumstances then, should not a further and quite

husky percentage of every advertising appropriation be

excised from the direct returns expectation column of the

ledger and be esteemed as indirectly reflected in the in-

creased efficiency and output of the shop. It seems to us

that even the most progressive of our manufacturers rea-

lize in but small degree, if at all, that advertising appro-

priations are a most potent factor in the education and

training of their employees. .

Advertising, in that it places within easy reach of

operatives of every class and grade a reputable trade or

technical journal periodically and regularly, warrants ex-

pression of our conviction tiiat whether systematically,

intermittently or never liraetised, there is need for a

complete change of viewpoint. The general attitude rela-

tive to it is that of an expenditure chargeable to profit

and loss account, whereas, when properly cx)nsidered and

allocated, its service rendered belongs more truly to an

expenditure on capital account, and is therefore an asset

subject to a regular depreciation percentage only.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIQ IRON.

Grey Forge, Pittsburgh

Lake Superior, char-

coal, Chicago

Ferro Nickel pig iron

(Soo)

Middlesboro, No. 3 . . .

,

Carron, special ,

Carron, soft ....

Cleveland, No. 3

Clarence, No. 3

Glengarnock

Summerlee, No. 1 ...

Summerlee, No. 3....

Michigan charcoal iron

Victoria, No. 1

Victoria, No. 2X
Victoria, No. 2 Plain.

Hamilton, No. 1

Hamilton, No. 2

$13 20 $13 45

15 75

Tea lead $ 3 50 $ 3 75

Scrap zinc 12 00 14 00

Montreal.

21 00

22 00

22 00

21 00

21 00

25 00

25 00

25 00

25 00

21 00

21 00

21 00

20 00

20 00

25 00

Toronto.

19 00

19 00

19 00

19 00

19 00

FINISHED IRON AND STEEL.
Per Pound to I^arce Buyers. Cents.

Common bar iron, f.o.b., Toronto 2.20

Steel bars, f.o.b., Toronto 2.20

Common bar iron, f.o.b., Montreal 2.20

Steel bars, f.o.b., Montreal 2.20

Bessemer rails, heavy, at mill.... 1,25

Steel bars, Pittsburgh 1.25

Twisted reinforcing bars 2.15

Tank plates, Pittsburgh 1.25

Beams and angles, Pittsburgh . .

.

1.25

Steel hoops. Pittsburgh 1.30

F.O.B., Tnronto Warehouse. Cents.
Steel bars 2.10

Small shapes 2.35

Warehouse, FreiBliI and Duty to Pay. Cents.
Steel bars 1.65

Structural shapes 1.75

Plates 1.75

Freight, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents less

carload.

BOILER PLATES.
Montreal. Toronto.

Plates, 1/4 to 1/2 in., 100 lb. $2 35 $2 25
Heads, per 100 lb 2 55 2 45
Tank plates, 3-16 in 2 60 2 45

OLD MATERIAL.
Dealers' Buying Prices. Montreal. Toronto.

Copper, light $12 50 $12 50

Copper, crucible 14 50 14 50

Copper, unch-bled, heavy 14 00.. 14 00

Copper, wire, unch-bled. 14 00 14 00
No. 1 macihine. compos 'n 11 50 12 50
No. 1 compos 'n turnings 10 50 9 25
No. 1 wrought iron 6 00 6 00

Heavy melting steel.... 5 75 6 00

No. 1 machin'y cast iron 10 50 10 50

New brass clippings 12 00 12. OC
No. 1 brass turnings 10 00 10 00

Heav.^ lead 4 50 5 00

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect June 25, 1915:

Vi, % in- •••

% in

34 to 11/2 in.

2 in

21/2 to 4 in. .

41/2, 5, 6 in. .

7, 8, 10 in.

Buttweld
Blacic Gal.

Standard

. . 63 321/2

Liapweld
Black Gal.

68

73

73

73

411/2

461/2

461/2

461/2

69

72

70

67

1/2 in

% to 11/2 in.

2. 21/2. 3 in.

X strong P. E.

.. 56 321/2

.. 63 391/2

.. 67 431/2

.. 68 441/,

421/2

451/2

431/2

401/2

2V,
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COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsville Foundry Coke. . .4.85-5.15

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99

Net ton f.o.b. Toronto.

CANADIAN MACHINERY
IRON PIPE FITTINGS.

Canadian malleable, 35 per cent.; cast

iron, 60; standard bushings, 60; headers,

60; flanged unions, 60; malleable bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

COLD DRAWN STEEL SHAFTING.

At mill 40%
At warehouse 40%
Discounts off new list. Warehouse price at

Montreal and Toronto.

MISCELLANEOUS.
Solcler. half-and-half

Putty, 100-lb. drums
Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll .

.

Motor gasoline, single bbls., gal...

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil, boiled, single bbls

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. . .

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila

Drilling cables, Manila

Lard oil, per gal

.263/4

2.70

9.67

0.18

0.95

0.18

0.18

0.66

0.73

0.76

2.30

4.00

0.10

0.16

0.191/2

0.171/2

0.60

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
% inch ,

5-16 inch

% inch
,

7-16 inch
,

% inch
,

9-16 inch

% inch
,

% inch
,

% inch

1 inch ;

Above quotations are per 100 lbs.

.$8.00

. 5.35

. 4.60

. 4.30

. 4.05

. 4.05

. 3.90

. 3.85

. 3.65

. 3.45

TWIST DRILLS.

^ ,

'^0

Carbon up to li^ in 60
Carbon over 1% in 25
High Speed 40
Blacksmith 60
Bit Stock 60 and 5
Centre Drill .• 20
Ratchet 20
Combined drill and c.t.s.k 15

Discounts off standard list.

REAMERS.

Hand 25
Shell 25
Bit Stock : 25
Bridge 65
Taper Pin 25
Centre 25
Pipe Reamers 80

Discounts off standard list.

133

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble 50%
Standard 50 & 10%
Cut leather lacing, No. 1 $1.20

Leather in sides 1.10

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

ELECTRIC WELD COIL CHAIN E.B.

3-16 in $9.00

1/4 in 6.25

5-16 in

% in

7-16 in , .

.

i/> in

Prices per 100 lbs.

4.65

4.00

,4.00

4.00

3 25

4 40

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $3 00 $2 90

Canada plates, dull,

52 sheets

Canada Plates, all bright6

Apollo brand, 10% oz.

galvanized)

Queen's Head, 28 B.W.G.
Lleur-de-Lis, 28 B.W.G...

Gorbal's Best, No. 28

Viking metal. No. 28

Colborne Crown, No. 28 .

.

6 40

6 50

5 75

6 50

6 00

5 38

3 50

4 60

5 95

6 50

5 75

6 50

6 00

5 30

Size

1 in.

11/4 in.

11/0 in.

\% in.

2 in.

21/4 in.

21/2 in.

3 in.

31/4 in.

31/2 in.

4 in.

BOILER TUBES.

Seamless Lapwelded
$10 00

10 00

10 00

10 00

10 50

12 10

13 05

15 75

20 00

25 50
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orders. Further, the trade returns for

June are decidedly encouraging as they

show a large increase in exports and a

decline in imports and therefore a more

favorable trade balance. There is no

reason why this should not continue, in

fact there are indications that such will

be the case.

Steel Market.

The general situation in the steel trade

is much the same as has prevailed during

the past few weeks. The heavy demand

for steel bars and forgings for shells

continues and indications point to a con-

tinuance of this condition for some time

to come. War orders for other steel pro-

duets amount to fair tonage in the aggre-

gate, but in ordinary lines there is little

of interest to note. There is, however,

a fairly optimistic tone in the market

based on the hope that foreign business

will develop to the ultimate benefit of

the steel trade. Merchant business con-

tinues quiet and the building trade is not

sshowing any pronounced activity.

There is little change to note in the

galvanized sheet situation. There is a

tendency to shade prices but some makers

are still out of the market on account of

the spelter situation. Prices of No. 28

black sheets are firmer, but the demand is

light.

Conditions in the steel trade in the

States continue to improve, principally

on account of export business which con-

tinues to expand. The Steel Corporation

are operating at about 91 per cent, of the

ingot capacity and other concerns are

showing a similar activity. Quotations

on Bessemer and open hearth steel billets

have advanced respectively to $22 and

$23 per ton, Pittsburg, while prices of

bars, plates and shapes are firm, with a

higher tendency.

Pig Iron.

There is little of importance to note

in this market. Foundries generally

are very quiet and operating at consid-

erably reduced capacity. Quotations are

unchanged.

Scrap Metal.

The demand for heavy melting steel is

improving and quotations are firmer.

Copper and brass scrap continue in good

demand and prices are holding firm.

Wrought iron and cast iron scrap are

quiet. Prices are given in the selected

market quotations.

Machine Tools.

Prospective shell manufacturers are

sending out inquiries for equipment

which are keeping local dealers busy.

Makers of machine tools are filled up
with orders and deliveries are getting

worse rather than better. There is noth-

ing particularly new in the situation but

developments may be expected when fur-

ther orders for shells come to be dis-

tributed.

Supplies.

Business continues brisk in machine

shop supplies and quotations are holding

firm. The long expected advance in lea-

there belting lias materialized, the new

discounts being as follows : Extra Heavy

50%, and Standard 50 and 10%. Tool

steel has already advanced and the situa-

tion is serious owing to the scarcity of

tungsten. For the same reason an ad-

vance in prices of twist drills is expected,

there being at the same time a heavy de-

mand. Solder "Half and Half," is

weaker and is now quoted at 263/4c per

EQUIPMENT FOR AUSTRA-

LIAN RAILWAYS.

Tender forms, specifications

and drawing have been forwarded

by D. H. Ross, Trade Commission-

er at Melbourne, for equipment

required by the Victorian Gov-

ernment railways. These tender

forms are open to the inspection

of Canadian manufacturers when

received at the Department of

Trade and Commerce, Ottawa

(refer File No. 1435). Particulars

of the requirements, together with

the date on which the tenders

close at Melbourne, are briefly

outlined thus:

—

29031 — Sept. 15, 1915 — 81

(bogie) cast steel wheel centfes.

29031 — Sept. 15, 1915 — 81

(leading and trailing) cast steel

wheel centres.

29031 — Sept. 15, 1915 — 41

(driving) cast steel wheel centres.

29031—Sept. 15, 1915—10,000

(van and truck) cast steel wheel

centres as per drawings.

The departure of the mails

from San Francisco and Van-
couver are as follows:—From San
Francisco August 18, due Mel-

bourne September 15.

pound. The linseed oil market is unset-

tled with a variation in prices, but the

figure given in the selected market quo-

tations may be taken as a fair average.

Lead wool has advanced le and is now
quoted at 10c per pound.

Metals.

General weakness prevails in the metal

market this week, antimony being the

only metal showing any strength. Tin,

copper and spelter have all declined, due

to a light demand, while the lead market

is stagnant for the same reason. Consid-

ering the heavy consumption of copper at

the present time, the weakness in the

market is rather surprising, but as soon

as confidence is restored the market

should recover. Solders are all lower on

account of the decline in tin. The situa-

tion in regard to aluminum is unchanged,

supplies are scarce and quotations are

nominal. Business locally continues

good, the demand for metals for muni-

tions forming the greater proportion of

this.

Tin—The tin market continues to de-

cline on account of light demand, this

encouraging uncovered buyers to keep

out of the market except for absolute re-

quirements. The recent small demand is

chiefly caused by the majority of buyers

receiving tin on old contracts. Tin has

declined le locally and is quoted at 44c

per pound.

Copper—The market is weak with no

improvement in demand. The weakness

is perhaps due to the high prices having

caused the production to increase to a

larger degree than the demand. It is also

suggested that the restriction in buying

is due to the fact that several concerns

who accepted large war orders have not

got their plants in operation as soon as

was expected. The copper situation is,

however, strong, owing to very heavy

consumption and the market cannot help

but recover. Copper has declined 1/20

and is quoted at 21c per pound.

Spelter—The situation continues much

the same, but the market is weak and

lower. The demand has fallen off and

some of the producers who had been hold-

ing for higher prices appear to be now
willing to accept less. The scarcity, how-

ever, continues and with a better demand

the market would no doubt recover. Local

quotations have declined 3c and are nom-

inal at 25c per pound.

Lead—The market is stagnant with a

weak undertone. There is a falling off in

demand and lead is being offered at a

figure below the "Trust" price. Local

quotations are unchanged at 714c per

pound.

Antillxony—Although antimony is dull

there is a very firm tone in the market.

Consumption of the metal is almost en-

tirely limited now to the provision of war

requirements which are more likely to

increase than diminish. Quotations are

unchanged and nominal at 40c per iK)und.

Aluminum—The market is strong and

the situation unchanged. Supplies con-

tinue scarce and quotations nominal at

40c per pound.

NEWFOUNDLAND TRADE.

THE transfer to the United States and

Canada of a large amount of the trade

ordinarily carried on between New-

foundland and Great Britain is one of

the results of the war. This arises from

the changes in the shipping situation.

The gradual withdrawal of trans-At-

lantic steamers from the port of St.
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John's because of the transport needs

of the British Admiralty and the re-

quirements of British trade has reached

a point where only three small steamers

are now plying between St. John's and

Liverpool. These are freight vessels of

the Furness Line, with practically no

passenger accommodation.

The latest reduction in the service is

the taking off of the Allan Line steam-

ers, which for nearly fifty years have

plied between Glasgow, St. John's, Hali-

fax and Philadelphia. These ships, the

Mongolian, Carthaginian, Pomeranian
and Sardinian, are to be transfered to

the route between Montreal and Brit-

ish ports.

Business men have necessarily made
new connections in Canada and the

United States, and steamers making
weekly trips between St. John's, Halifax

and New York are laden to the hatches.

wharf in Detroit. He said the company's
steamers would start from Detroit, and
after crossing to Windsor would start

on their vovages to the north.

BY SEA FROM B.C. TO HUDSON'S
BAY.

A NEW chapter in Canadian history

has been opened in the successful ship-

ping of a cargo of Douglas fir from Brit-

ish Columbia to Hudson Bay, via .the

Panama Canal. The timber, which is to

be used in the construction of piers and
docks at Port Nelson, was sold to the

Department of Railways and Canals by

Hugh A. Rose, representative of the

Canadian Western Lumber Co. A fur-

ther consignment of lumber is on the way
to the Poison Ironworks, Toronto, to be

made into masts for a dredge which is

being built for use at Port Nelson.

Hitherto the lumber used at Hudson
Bay has been southern pine from the

United States. The cargo was carried

by the Government steamer Durley

Chine, which was the first boat to carry

Douglas flr from one Canadian port to

another.

WINDSOR A NOR. NAV. CO.

TERMINAL.
THE importance of Windsor, Ont., as a

lake port was made further evident on

July 22 by the announcement of H. H.
Gildersleeve, General Manager of the

Northern Navigation Company, that, be-

ginning immediately Windsor and De-

troit would become the southern terminal

for the company's steamers Noronic,

Huronic and Hamonic, which make
weekly trips to the Soo, Port Arthur,

Fort William and Duluth.

Tlie change of the southern terminal

from Sarnia to Detroit and Windsor was
brought about by the activities of the

Windsor Board of Trade. General Man-
ager Gildersleeve was teached in Mont-
real where he had gone to make arrange-

emnts with Grand Trunk Railroad offi-

cials for the use of the Brush street

ONTARIO'S NICKEL COMMISSION.
FOLLOWING a prolonged controversy

arising out of certain charges that nic-

kel from Ontario mines was finding its

CANADIAN GOVERNMENT
PURCHASING COMMISSION.

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George Gault, Winnipeg;
Henry Laporte, Montreal; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

way through various channels to Ger-

many since the outbreak of hostilities in

Europe, the Provincial Government a

few days ago, through the Hon. How-
ard Ferguson, Minister of Forests and
Mines, announced the appointment of

the following Commission:

George T. Holloway, London, Eng.,

Chairman.

Willet G. Miller, Provincial Geologist,

Toronto.

ALLIES PURCHASING
AGENTS.

The Trade and Commerce De-
partment, Ottawa, has published

the following list of purchasing
agents for military purposes for

the allied Governments:

—

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

British.—Col. A. G. Barton and
F. W. Stobart, Ritz Carlton Hotel,

Montreal.

French.—Hudson Bay Co., 56
McGill Street, Montreal; Captain
LafouUoux, Hotel Brevort, New
York; Direction de I'lntendance
Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28

Broadway, Westminister, London.

Russian.—Messrs. S. Ruperti
and Aieksief[, care Military At-
tache, Russian Embassy, Wash-
ington, D.C.

McGregor Young, K.C., Toronto.

Thomas W. Gibson, Deputy Minister

of Mines, Toronto, Secretary.

The Commission is empowered to in-

quire into the whole nickel situation in

Ontario with a view to establishing in the

Province an industry that will have the

material under observation from the time
it leaves the mines to the time it is mar-
keted.

While assurances have been given to

the Imperial authorities and the Domin-
ion and Provincial Governments that not

an ounce of Ontario's nickel is finding

its way into the enemy 's hands, Hon. Mr.
Ferguson states that the Provincial Gov-
ernment views the situation from a larg-

er standpoint and has instructed the new
Commission to ascertain whether it is not

possible to complete the refining of nic-

kel ore from the mines of Ontario en-

tirely within the Province without hav-

ing to ship it to American refineries.

The question of the province receiving

an adequate return from its nickel de-

posits is regarded as of much importance,

and on this point the Commission will

also advise the Government.

®
PRINCE RUPERT DRY DOCK.

THE big dry dock at Prince Rupert, con-

structed by the Grand Trunk Pacific

Railway in conjunction with the Domin-
ion Government, is expected to be ready

for service by August 1st. The dock,

which has cost $2,500,000, consists of

three units, with a total capacity of 20,-

000 tons. There will be two end sec-

tions of 5,000 tons each, and a middle

section capable of accommodating a 10,-

000-ton vessel. All the units are inter-

changeable, and each dock is complete in

itself, with pumps and air compressors.

By employing the three sections together

a 600-ft. steamer can be dealt with.

In addition to the actual dock there

are,five other features of the plant, name-

ly, the foundry, which will be able to

make castings as heavy as 12 tons; a

boiler shop for marine repairs as well as

for the construction of boilers; a machine

shop; a ship shed and carpenters' shop;

and a power-house equipped with two

large turbo-generators and a 1,500 cu. ft.

per min. air compressor. Construction

work in connection with the dry dock

and its accompanying plant has been

under way since the beginning of 1912.

®
ZINC SITUATION IN CANADA.

THAT there is a scarcity of zinc in Can-

ada is evidenced by the price to which it

has advanced, from six cents a pound at

the outbreak of the war to from 22 to

25 cents a pound to-day. Copper, the other

metal which forms one of the elements of

brass, has advanced from only 15

cents a pound to 20 cents a pound. Yel-

low brass, although better for shell pur-

poses, is not as high-grade as the red

brass, and yet, owing to the advanced
)irire of zinc, it is now dearer. Yellow

brass contains about 60 per cent, copper
and 40 per cent, zinc, with a trifle of

lead, and the red brass about 80 to 90
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per cent, copper and 10 to 20 per cent,

zinc, with a small portion of tin.

The scarcity of zinc is attributed by
the manager of one of the firms manu-
facturing shells as being due to specula-

tion, and he is of the opinion that the

supply is now becoming more plentiful.

The war breaking out, ie believed,

caused to a great extent a cornering of

the market.

"The high price of zinc has been

caused by a scarcity," said the manager
of another firm. "There is no denying

that, because the United States has been

exporting great quantities of it to Eur-

ope ever since the war broke out. Be-

fore the war Europe was a large ex-

porter of zinc, and despite the duty, Bel-

gium and Germany were able to place

their zinc in the United States and com-

pete with the manufactured product in

that country."

Owing to the fact that it was never

really a paying proposition to mine

zinc in Canada, he was asked about min-

ing it now in Canada in order to furnish

a supply to meet tiie demand, but he

said that the zinc ore in Canada was of

a poor quality. It was coarse and con-

tained many impurities so that he ques-

tioned if the establishment of refineries

in Canada would produce the quality of

zinc out of the ores needed for the manu-
facture of shells. It was his opinion that

before six months zinc would go up to

50 cents a pound.

Trade Gossip

Canada's Trade Balance.—The effect

of war munitions exports is being shown
in the fact that Canada is now building

up a favorable trade balance from
month to month. In June the excess of

exports over imports was $11,716,000, in

May .$7,689,678, and in April $300,000, a

favorable balance for the quarter of

$19,705,678. In the previous quarter

there was an adverse balance against

this country of about $5,000,000. With
the prospect for a heavy balance on the

right side this fall, owing to the record

crop promised, the outlook in this re-

spect is distinctly favorable.

Steel of Canada Outlook,—In circles

close to the Steel Company of Canada,
the greatest satisfaction is expressed
over the outlook. The company had to
take some losses in the first quarter of

the calendar year, but these have long
since been made up, and it is predicted

that the results of this year will be fully

up to those of 1913, when the company
enjoyed a profitable period. The cor-

poration is turning out 200 tons of finish-

ed steel product per day, and this pre-

sumably will be increased as soon as the

new open hearth steel furnace is fin-

ished.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price listS:

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, ci.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Arirentlne Republic,

H. K. Poussette, 278 Balcarce, Bnenon Aires.
Canadian.

Cable Address,

Aastralasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian.

British Weat Indies.

K. H. S.. Flood, Brldgetoirn, Barbadoes, atrent algo for the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 6 Klukiang Road, Shanghai. Cable Address
Cancoma.

Cuba.
Acting Trade Commissioner, Lonja del Comerclo, Apartado

1290, Havana. Cable address, Cantracom.

France.
Phllllpe Roy, Commissioner General, 17 and 19 Boulevard

des Capuelnes, Paris. Cable address, Stadacona

Japan.
S. B, Johnson, P.O. Box 109, Yokohama. Cable Address,

Canadian.

Holland.
J. T. Llthgow, Zuldblaak, 26, Rotterdam.

Watermlll.
Cable address.

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street,
St. John's. Cable addressi, Canadian.

New Zealand.

W. A., Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

Sonth Africa.

W. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantracom.

United Kingdom.

E. de B. Arnaud, Sun Buildlbg, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Calile address, Can-
adian..

Acting Trade Commissioner, North British Building Bast
Parade, Leeds. Cable address, Canadian.

F. A. C. Blckerdlke, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Harrison Watson, 73 Basinghall Street, London, E.C., Eng-
land. Cable address, Sleigblng, London.

CANADIAN COMMERCIAL AGENTS,

British West Indies,

dgar Tripp, Port of Spain, Trinidad.. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. B. Beckwlth, c-o Tracey Hmos, MedelUn, Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

Norway and Denmark.

C. E. Senium, Grubbeged No. i, Christiana, Norway. Cable
address, Sontums.

South Africa.

D. M. McKlbbin, Parker, Wood & Co., Bnlldlnifs, P.O. Box
559, Johannesburg.

B. J. Wilkinson, Durban, 41 St, Andirew's BulldlngB, Durban,
Natal.

CANADIAN HIGH COMMISSIONER' S OFFICE,

United Kingdom.
W. L. Grltrith, Secretary, 17 Victoria Street, London, S.W., Bingland.
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Principles of Laying—Off Cylindrical Intersections---!,

By J. W. Ross

The more or less special nature of the work involved in the making of sheet metal pip-

ing has caused many manufacturers to avoid this class of work, with the result that when a

job has to be handled, there is frequently considerable unnecessary loss incurred through
errors in laying off material. The examples treated by the writer of this article should form
a valuable reference to many manufacturers on ordinary as well as special occasions.

THE perspective drawing' in Fig'. 1

illustrates the intersection of two
cylinders of equal diameter. The

method of obtaining the mitre line,

which is essential to the development of

the patterns, is shown in Fig. 2 and 3.

Construction.

To construct this tee, measure off in

Fig. 2, H G equal to 21/2 inches. At right

angles to this line, make H A and G F

(ler and divide this into the same num-
ber of equal parts as was done in the

ease of Fig. 2. Project these points

—

parallel Avith the centre line 7 G'—to

FIG. 1.

equal to the diameter of the cylinder,

which is 1 inch. Draw the line A B E F
parallel and equal to H G. Measure off

A B and E F each equal to % inch, thus
locatinir the diameter B E, of the inter-

secting pipe, which is equal to one inch.

Raise the perpendiculars B C and E D
equal to % inch each. Connect C to D.
thus completing the elevation view of

the "tee" as shown in Fig. 2. To delin-

eate the mitre line, it will be necessary to

construct an end elevation view, as

shown by Fig. 3.

At a suitable distance from Fig. 2

draw in the centre line G* 7, Fig. 3, par-

allel to the line D E, Fig. 2. The points
7" G', Fig. 3, are located by prolonging

the lines A F and II G, Fig 2. With cen-

tre X and radius X G', Fig. 3; strike the

circle 4? T 10= G^ Draw the line 4' 10',

Fig. 3, equal in length, and in line with
C D, Fig. 2. Draw the lines 4' 4' and
10' 10=, Fig. 3, parallel to the centre line

7' G\ This completes the end elevation

view. Project and describe—in a suit-

able position—the -whole plan view,

1 4 7 10, above the cylinder elevation

C B E D, Fig. 2. Divide this plan view
into a suitable number of equal parts, as

shown by the 12 divisions in Fig. 2.

From these points draw projection lines

—parallel to C B and D E—through the

line A F. In Fig. 3 also draw a plan
view in its correct relation to the cylin-

•Note: Th*' reference letters anil iiuinerals
in the text. I.e., G^, V. etc.. eorrespond -n-Itli

those of the lllii»tr:itl(ins inilicitcil ms C",
7", etc.

FIG. FIG. 3.

tlieir' intersection of the cylinder
4= T 10= G=. In Fig. 2 the plan view is

numbered from 1 to 12. Similarly the

intersecting points of the projection

lines are numbered in relation to these

numbered points in the plan view. Fig. 3

must also be ni>mbered in relation to

Fig. 2. As the view in Fig. 3 is shown
by a quarter turn to that of Fig. 2, there-

fore 1 as shown in Fig', 2 of the plan

view will be shown by 1 on the centre

line 7 G'. Fig. 3. The other points being

numbered accordingly and in relation to

both Figs. 2 and 3. The intersecting

points are also numbered in respect to

their positions.

The points 4' and 10=, Fig. 3, are pro-

the numbers 4= 10=, Fig. 2. Also by draw-
ing lines parallel to .J X project over the

points 3= 5= 6= 7= etc., from Fig. 3 to their

intersection of their similarly numbered
vertical projection lines in Fig. 2, thus

locating the points 7= 8= 6= etc.. Fig, 2.

Connect all these points, thus defining

the mitre line. Now having obtained the

mitre line, the two intersecting pipes may
be developed. The straight line D C D,

Fig. 4, is made equal in length to the cir-

cumference of the cylinder of which D C,

Fig. 2, is the diameter. C D, Fig. 2,

equals 1 inch, therefore the stretched-out

circumference D C D will equal 1 inch

multiplied 3,14 = 3,14 inches, which is

slightly over 3yg inches.

Divide D C D, Fig. 4, into the same
number of equal, parts as in the plan

views. Figs, 2 and 3, which is 12. Num-
ber these points in consecutive order,

with the idea in mind of having the ver-

tical seam to come on the line 1' 1=, Figs.

2 and 3. Project lines downward from
these points at right angles to D C D,

Fig. 4 with the trammels or dividers set

at a length equal to 1'. 1=, Fig, 3, trans-

fer over to 1\ 1=, Fig, 4, this line being

the vertical rivet line for this pipe, there-

fore this distance will be marked off

on the extreme division points of the

line D C D Fig, 4. as 1', 1= and T 1'.

Reset the dividers to the distance 2' 2',

6' 6=, 8' 8=, 12' 12= Fig, 3 which are all

FIG. 4.

jeoted over to Fig, 2 by drawing a line

parallel to the line H G, Where this pro-

jection line 4= 10=, Fig, 2, intersects the

vertical projection line 4' 4=, 10' 10=, Fig,

2, this locates the e-xtreme point of the

mitre line as shown by the letter J and

FIG, 5.

equal in this case, and transfer over to

their, proper positions in Fig, 4,

Again reset the dividers to the equal

distances 3' 3=, 5' 5=, 9' 9*,

11' 11=, and similarly transfer these over

to their positions in Fig. 4 as denoted by
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tiicir respective numbers. A fair curve

drawn through these located points will

denote the mitre line. This mitre line is

the flange line for light riveted plate.

The riveted line and laps being after-

wards added according to the thickness

of the plate and the size of the rivets.

If this tee is made of tin, to be sold-

ered, then the mitre lino will be the

junction line of the two pipes, soldering

FIG. 6.

allowances to be added as required. Fig.

4 shows the completed templet for a

riveted connection. To develop the

cylinder H, A, B, E, F, G, Fig. 2 cal-

culate the stretchout of which F G is

the diameter. F G equals 1 inch, the

stretchout will therefore equal 1X3.14
equal to a little more than 3Vs inches.

Measure off G G Fig. 5 equal to Si/g

inches. Draw H H parallel and equal

to G G and the distance apart H G equal

to the length of the pipe which is 21/2

inches as measured by the length A F or

H G, Fig. 2. As the pipe A F G H, Fig.

2 is a right cylinder, so will the outline

H H G G be a perfect rectangle, that

is to say its opposite sides beina: parallel

and its angles right angles. This plate

may be squared up by the process as ex-

plained in an earlier article of this series.

Bisect G G at F, Fig. 5, erect the per-

pendicular F A. Measure along the

curve the distance 7' 6'. Fig. 3 transfer

this over to 7" 6" Fig. 5. Again take

the length 6' 5'—along the curve—Fig.

3 and transfer over to Fig. 5 as 6° 5°.

Also transfer the distance 5' 4' Fig. 3 to
5° 4' Fig. 5. Similarly make the dis-

tances T 8°, 8° 9°. 9° 10°. Fiff. 5 equal,

to their distances as denoted by their

respective numbers in Fig. 3. Erect per-

pendiculars from these points to the line

H H and number as shown. Bisect H
G at J and draw in the line J J. Fisr. 5.

Set the dividers to the distance LI', Fig.

2 and transfer over to LI' Fig. 5. Reset
the dividers to M2' Fi?. 2 and again
transfer to Fig. 5 as M2'. Make N3=
Fig. 5 equal to N3' Fig. 2. Similarly

transfer over the remaining distances in

Fig. 2 to their corresponding numbers
in Fig. 3. An even curve drawn through
these located points, will define the mitre

line or the opening in this pipe. The
rivet lines and hole centers are drawn
in according to requirements. Fig. 4

shows the rivet holes to connect to the

corresponding rivet lioles in Fig. 0. It

is extremely difficult to have these holes

come fair, after rolling up and fitting

together of the pipes, due to errors of

workmanship in flanging and rolling.

Generally one or the other is left blank

regarding holes. The pieces being tit-

ted together, marked off and then drill-

ed or punched as the case may be ac-

cording to the facilities of the shop. The

general practice for light work is to put
the holes in the vertical piece before rol-

ling, then fit it to the horizontal pipe,

afterwards drilling the holes through.

In heavy work the holes are put in the

pipe with the opening also before roll-

ing, and the vertical piece is then fitted

on, marked off and then punched. Fig.

5 shows the completed templet for the

horizontal pipe shown in the perspective

view Fig. 1.

Intersections of Unequal Diameters.

It will be observed that the mitre line

is slightly different in the perspective

view Fig. 6 than was in the preeedintr

problem.

The side and end elevations are shown
in Figs. 7 and 8 respectively. Measure
off H G Fig. 7, 21,1, inches long. H A is

drawn at right angles to H G and is equal

in length to the diameter of the large

cylinder which is lV-> inches. Draw A

The plan view of the small cylinder is

drawn above C D and divided into any
number of equal spaces. It is desirable

in order to facilitate the drawing of the

construction lines and the developments,

that the numbers of divisions be divis-

il)le by four, so that four quarters of

the cylinder will be located with two of

the points on the centre line vertically

and two horizontally as shown in the

plan views. Figs. 7 and 8. The number
chosen here is 12, the four quarters

being then each divided into three equal

spaces. Number the points as shown.

Project all points so numbered through

A F and parallel to the centre line 10 J.

Project the axial line K K Fig. 7 to K'

Fig. 8. With radius equal to KF Fig. 7,

and centre K* Fig. 8, draw the circle in

Fig. 8 representing the end view of the

cylinder A F G H. Fig. 7. Draw the

centre line 7 K' P Fis. 8 parallel to 10,

J Fig. 7. Draw the line 4' 10' Fig. 8 in

line with and equal to CD Fig. 7. The

outline of the vertical cylinder is com-

pleted by connecting 4' to 4' and 10'

to 10', these lines being parallel to the

centre line 7 K'. Draw the plan view 1,

4, 7, 10, and number in relation to Fig.

7, keeping in mind that tlie plan view

in Fig. 8 is turned one-quarter round to

correspond with end view Fig. 8. Pro-

ject all the points to the section of the

cylinder J 7' J Fig. 8. Project these

numbered points as 4', 5', 6' etc. Fi?. 8

by straight and parallel lines till they

intersect similarly numbered vertical

lines in Fig. 7. A suitable curve drawn

through these nnints in Fig. 7, defines

the mitre line. D C D Fig. 9 equals 314

inches, this beinir the calculated stretch-

out of the dia. C D Fis. 7. Divide D C
D into 12 equal spaces numbered ac-

cordinalv. Draw in the perpendiculars

equal in length to the perpendiculars of

C B J E D Fig. 7. A curve drawn

/?
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the stretchout of the cylinder J, 7", J, P,
Fig. 8 of which P 7' Fig. 8 or F G Fig. 7
is the diameter. This equals IV2 inches
multiplied by 3.14 equals 4.71 or nearly

4'Yj inches. Erect the perpendiculars G
11. G H. Fig. 10 at right angles to G G,
and equal in lengtli to H G Fig. 7. Con-
nect H to H which will be parallel and
Wjual in length to G G.

Bisect G G at F and erect the perpen-
dicular F, A. Measure 7°, 6°, 6". 5°

5°, 4°, etc., Fig. 10 equal to the length
measured along the curve of 7', 6'. 6'. 5',

o\ 4% etc. Fig. 8. Erect vertical lines on
these points as 4°, 4°, 5°, 3°,

6", 2% etc. Fig. 10. Bisect H G at J and
drawn in the line J J.

Mark the intersection of line J J with
line r r, with the letter L. Locate M
and N in a similar manner. Now lay off

the distances L, V. L, T. M, 12^ M, 8".

etc. Fig. 7 in their respective positions
in Fig. 10. Draw in the curve defining
the opening Fig. 10. Draw in the rivei
line and space off the rivets. Space off

the rivets at H G and add on the laps.
Tliis completes the templet.

Re-enforced Tee.

The perspective view Fig. H iihjs.
trates a tee pipe re-enforced by a should-
er collar, to resist \''ibratory strains, etc.
Fig. 12 shows the side elevation, while
fhp end elevation is shown by Fig. 13. To
construct these views, measure oflf C D
Fi2'. 12 equal to 3 inches, and A C and
D B equal to the diameter of the cylind-
er—drawn at right angles to C D, and
equal to ] inch in length. Connect A R
which is parallel to C D. Bisect A B at
L and draw the perpendicular 10, J.
Measure of L, 10", equal to 1 inch. At
right angles to this line, throua-h the
point 10', measure off 10', 7', and
10'. 1', each equal to 1/3 inch, m'akino-
the diameter 7' 1' of the vertical cvlind"
er equal to 1 inch. Draw the lines 7'

I? and 1' R parallel to the centre line 10,
•T. Mark R. 1°, R r, R r and R 7' each
equal to 1/2 inch. Connect the point 1',

1'. and r, r. With centre and radius
equjil to 4\ T, construct the plan view 1,
4. 7, 10. as seen throna-h E F. Divide
into 12 equal spaces, number and project
the points down through E F. Number
these also in relation to their position.
Now construct the end elevation. Fig. 13.
Bisect B D at K Fig. 12. Draw th^ line
K Pig. 12 to K' Fig. 13 parallel to A B
and C D Fig. 12. With K' Fig. 13 as
centre and radius K R or K D Fig. 12,
describe the circle P, 4°, 1°, 10°. Draw
the centre line K", 7, Fig. 13 parallel to
Hie centre line 10, J, Fig. 12. Project
the line E F Fig. 12 over to 4', 7', 10'

Fi'j-. 1,3. Draw 4', 4°. and 10' 10° parallel
to the centre line K'. 7, tangent to the
circle 4°, V, 10°, P*. locating the points
4° pnd 10" on the line K K'. With centre
O Fig. 13 describe circle 1, 4, 7, 10, with

a diameter equal to the diameter 4' 10'

of vertical cylinder. Divide this plan
view into the same number of equal
parts as the plan view Fig. 12. As thtis

points 2' to 2°, 3= to 3", 6= to 6', 5= to 5',

these lines being parallel to the lines 1",

1" and 7^ 7'. These points may be pro-

FIG. 11,

view Fig. 13 shows a quarter turn of
the view in Fig. 12, the point 1 will

commence on the centre line 7 K', the
remaining points being numbered in their

consecutive order in relation to the posi-

FIG. 1

lion of point 1. Project all these points
down to the circle P, 4°. 1°, 10°. Number
their intersection accordingly. Project
the points 4°, 10°, Fig. 13 over to their

vertical projection in Fig. 12 thus locat-

FIG. 14.

ing the points 10°, 4° at J, Fig. 12. Con-
nect point J by straight lines with the
points J, 1% J, 1°. and'j, T, J, T. These
lines will define the mitre lines of the

several pieces to be developed. From

FIG. 16.

the points 1^, 2", 3», 4», 5", etc., in Fi^. 13,
project over to the mitre lines 4° 7'. and
4° 1°, Fig. 12, locating points 1°,2°, 3°, 4°,

etc. Note where the vertical projectors
intersect the mitre line T, W, and 10',

1"'. Number these points im respect to
their vertical projectors, connect the

jected over to Fig. 13 to show the side
elevation of the collar, but this is not
essential for the development of any ol
the patterns. In fact the whole of the
side elevation view need not have been
drawn.

Tn this case it was done to demonstrate
the method of solving the problem. A
half section view drawn in the diameter
B D, would have given all the informa-
tion required. Tf there is any doubt in

the minds of the readers regarding the
construction it would be better to draxv

both views thus being enabled to grasp
the subject more thoroughly. Further
advancement in the practice of these
problems, would necessitate more or less

construction lines according to the class

and character of the work. Fig. 14
sliows the templet for the vertical piece
in Fig. 12.

Calculate the stretchout of E F Fig.

12. and lay this out on the straight line

F E F. Fig. 14. This length equals 1

V 3.14 or nearly 3Vs inches. Divide
F E F into 12 equal divisions. Through
these points draw perpendiculars and ,

number them according to the divisions

and numbers of the r>lan view in Fig. 12.

Take the distance 1'. 1". and 7". T, and
transfer over to T, 1" aid T. T, Fie. 14.

Set the dividers to the distances 2', 2',

3'. .3=. 4'. A\ etc. Fig. 12 and transfer

all these distances over to their respec-

tive locations in Fig. 14. Draw in an
even curve through these points thus -de-

fining the mitre line. The connecting
flanges being on the collars or gores, the

rivet line instead of being added on to

the mitre line, Fia'. 14. will have to be
drp'vri back towards tl'e line F E F. to

a distance siiitable so that the mitre line

will define the lap. Add the laps for

t'-e vertical seams at F H. F H.- Then
Fig. 14 will show the complete templet

for vertical piece as shown in Fig. 12.

To develop the horizontal course Fig.

12, calculate the stretchout of the cylind-

er of which B D is the diameter. Measure
this stretchout which equals 3i/s inches

along the line C A C Fig. 17. Draw D
B D parallel and equal to C A C, and
make D C. the distance apart equal to
the length of the cylinder D C Fig. 12.

The line D C is drawn at right angles to

C A C. Bisect C A C to locate A. Raise
the perpendicular A B to the line D B D.
Measure oflf the distances 7 to 6, 6 to

5 and 5 to 4. etc. Fig. 17. equal to the

distances 7° to 6°, 6° to 5°, 5° to 4°, etc.

Fig. 13 measured along the curve. Erect

perpendiculars through these points, par-

allel to the line A B. Now take the dis-

tances L, 1°. and L T, Fig. 12, transfer

this over to L, 1°, and L, 7', Fig. 17. Simi-

larly transfer the distances M, 6', M, 2°,
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N, 5', N 3", etc., Fig. 12 over to their

corresponding: numbers in Fig. 17. Draw
in the curve to define the mitre line

which is also the opening. Rivet line

being afterwards drawn in according to

the laps of the gore. To develop the

gore it is necessary to show an end view
of the centre gore line P 4°, Fig. 12.

To construct this section, draw the

line Xl", Fig. 15 parallel to ihe line 4°

l"" Fig. 12. Transfer the distances 1%
2^, 2% 3", 3^ 4°. Fig. 12 to the distances

l^ 2", 2»', 3>-, S'-, 4^. Fig. 15 . It will be
observed that the distance through the

points 2", 12^ is equal to the distance

til rough the points 2' 12', which is shown
in the plan view 2 to 12 measured along
the projector, Fig. 12. As both the in-

tersecting cylinders are equal, the dis-

tance 12°, 2°, as shown by 2", 12° in Fig.

13 is equal to 2, 12, Fig. 12. Take this

distance and place half at each side of
the point 2^ along the line drawn at

right angles to Xl^, thus locating the
points 2^ and 12'' Fig. 15. Make 3" 3^ IP
Fig. 15 equal to the straight line dis-

tance 3, 11, in plan view Fig. 12, thus
defining the section distance through the

points 3', 11', and 3°, 11° Fig. 12. Simi-
larly transfer the distance 4, 0, 10, Fig.

12 to 4^ Y'', 10^=, Fig. 15. A fair curve
drawn these points represents the sec-

tion shown through the straight line 4°

P in Fig. 12. The stretchout of this

curve is laid out on the line Y Y Fig. 16.

It is divided up into the same distances

as on the curve Fig. 15. Draw lines at

right angles through these points.

Take the distances 1", T, and 1^, 1°

Fig. 12. and place this distance to locate

the points 1' and 1° on the line T, V-,

1° Fig. 16. Again transfer the distances
2^, 2% 2^ 12', 2^ 2°. and 2^ 12°, Fig. 12
over to their similarly numbered posi-

tions in Fig. 16. Transfer the remaining
measurements over to Fig. 16. Through
these points draw a fair curve. This
curve will be the mitre line and in this

case also the flange line. Add on the
rivet line and laps. Fig. 16 shows the
complete templet for either of the two
gores.

BOASTFULNESS.
THE art of advertising or of making
known to those concerned the merits of
what- one has to sell varies in method
according to the public to which the ad-
vertisements are addressed. When ad-
vertising pills it may do to state that
they are worth a guinea a box, although
sold at 27 cents, and in spite of the fact
that everyone who reads the advertise-

ment knows the statement to be untrue.
The object of the advertiser is not to
deceive the buyer as to the value of the
pills, but to ensure, by the constant
repetition of their name, in conjunction
with a striking phrase that when pills

are required his own make will natur-

ally come to mind and b^ purchased.

Advertising of this kind is very popu-

lar, and undoubtedly has a certain hyp-

notic value when selling anything what-

ever, but is not to be recommended
when the intention of the advertiser is

to instill confidence in the productions

and in his advice as an expert.

The buyer of a machine tool depends

to some extent on makers' advertise-

ments for information, and such being

the case he has a right to expect that

they shall be reliable and free from
boastfulness. Boastfulness is easily de-

tected and destroys the confidence of the

buyer, thus defeating its own ends. Ex-

amples of this kind of advertising can

be seen in most of our technical jour-

nals. One maker advertises "Perfec-

tion in Design," which we know has not

yet been attained anywhere. Another

that the teeth of his milling cutters be-

ing large are therefore exceptionally

strong—which does not by any means

FIG. 17.

follow. The way to make teeth strong

is to make them thick, which was not

done in the case in question, as the illus-

tration accompanying the advertisement

clearly showed.

A third illustrates an article 28 feet

in diameter, weighing 90,000 lbs., stated

to be "True to one-thousandth of an
inch," which, if a statement of fact, can

only be so under very restricted condi-

tions of position and temperature, and
is probably quite necessary.

Such statements convey an impression

of boastfulness in style, which is only

too often accompanied by inferiority in

matter.

Bold and striking statements are liy

no means inadmissible in engineering

advertisements, providing they are true

and capable of proof or of demonstra-

tion, but it is nevertheless wise that

they should contain a little less rather

than a little more than the truth.—Her-
bert 's Monthlv.

TUNGSTEN.
TUNGSTEN is one of the many raw
materials, the value of which has been

greatly enhanced as a result of the war.

It is a most important ingredient of

high-speed steel, and the increased de-

mand for that product itself, rendered

necessary by shell manufacture, would
be sufficient to cause a large advance in

price. While most of the tungsten

hitherto used in Britain has had to be
imported, it is good to know that this

metal is now being prepared from raw
material obtained in the Count}- of Corn-
wall, England.

Although most of the tungsten pro-

duced by different countries is used in

steel making, considerable quantities are

required in the manufacture of incan-

descent electric lamps. The material as

received by the lamp makers is in a

powdered state, and the Society of En-
gineers (London) recently had an oppor-

tunity of seeing it being made into the

thread-like wire so familiar to all users

of electricity. The tungsten powder is

compressed into small bars by hydraulic

pressure, and is afterwards purified at a

very high temperature by a hydrogen
flame.

After being treated with electricity to

increase the solidity, it is gradually

swaged down at a high heat, till it is

small enousrh to be drawn through dies

in the ordinarv wire drawing manner.

^®
Hamilton, Ont.—The Hamilton Maeh-

iue Gun fund now totals $105,000 and
contributions continue to come in

steadily.

PROPOSED MUNITIONS FACTORY
FOR "AMATEURS."

MUCH interest is being taken in North-

East Coast shipyards and engine works

in the proposed establishment for the

making of munitions of war by tech-

nical and unskilled part-time workers.

The proposal is that a munitions fac-

tory should be establislied in Newcastle,

the capital to be found by the Govern-

ment, as was the case in connection with

the Leeds munitions factory. The pro-

moters aim at a small factory as a be-

ginning, which should have twenty lathes,

and would cost about $25,000. There will

be no difficulty, it is understood, in ob-

taining lathes, and suitable buildings

can be secured. The labor will be provided

by part-time men of skilled occupations,

such as draughtsmen and others who
have served an apprenticeship to tech-

nical trades, while quite a number of

commercial men will be available who
are fair mechanics. A few permanent

officials will of course be required.

The proposal seems eminently practic-

able, and, since the need exists for taking

advantage of both large and small offers

of assist.ance in munition-making, it is

likely that the Government will make
use in some form of the proposal.
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BALL TURNING ON A DRILL PRESS
By J. W. Iniies.

THE accompanying sketch illus-

trates the method adopted in a

shop some time ago for the manu-
facture of a quantity of small brass

balls used in the construction of a cer-

tain make of check valve. While no

high degree of accuracy was required

the balls were necessary to be approxi-

mately round. To produce these in fair-

ly large numbers was a problem that the

foreman had to solve. There being no

suitable device in the shop with which

to accomplish the required result, the fix-

ture here shown was designed and used

witli very much satisfaction, both in

quantity and quality of production.

The finished balls were of 2 in. dia.

A small hole % in. dia. was drilled

through the centre of the rough casing.

It was then driven on the arbor (a). On
one end of this arbor was secured the

worm gear (b). The arbor was then

placed in the jig (c) (which was secured

to the drill table with the ball in a cen-

tra! position) and held in position by

tlie collars (d) and (e). The worm (f)

was secured to the shaft (g) which

passed through and revolved; in tlie

bearings of the jig (c) and bracket (li).

The shank of the tool-iiolder (1) was

li.VLL TIRXIXO ON A DKILI. PJiKSS.

turned to fit the- drill spindle (j) and
the tool (k) was made to suit the work
in hand and secured by the set screw

shown. Secured to the shaft (g) was
the flanired pulley (1). which was driven

from the drill spindle by tlie belt (m).

The operation was as follows: After

jig and tool-holder were properly set

and secured, the drill spindle was low-

ered until the tool came to the proper

position. The spindle then being

secured in this position, the action of

the mechanism caused the ball and ar-

In some cases the greatest limits of

accuracy are required in the production

of threaded parts and it is often remark-

ed by users of stocks and dies, "How
is it that I cannot cut so accurate and

smooth tlireads as are on some of the

fittings or bolts I have just purchased?"

bor to revolve and thereby remove the

metal.

After removing the ball from the

arbor, the hole in the centre was closed,

the construction of the valve preventing

the plug from coming in contact with

the valve seat.

The work produced from this fixture

was highly satisfactory and well repaid

the expense of the construction.

®
DRAUGHTMAN'S PROTRACTOR.

By -T. Garth.

THE sketch herewith shows the design

of a protractor which extends the use-

fulness of those ordinarly seen on the

draughtsman's table. The feature of

this design is the extended arm (a) and

the small centre hole (o). By means of

this small hole a fine point can be in-

serted through the protractor and into

the interseition of the two lines which

form the required ansle. By revolving

the arm (A) about the ewitre (0) any

desired angle is readily obtained.

®

CARE OF THREADING DIES AND
PIPE CUTTING TOOLS.

By P. W. Blair.

OWIXG to the universal use of

(lies for the cutting of .screw

threads on pipes and rods they

should receive far more and better at-

tention than is commonly accorded

them.

The jjropercare of the dies and lub-

rication of same when in use is one of

the greatest factors of economy that

has to do with their use, and the cutting

of .screw threads lias become one of the

most important parts of nearly every

line of manufacture of metal products.

DU.\1TSM.\N'S PROTRACTOR.

The whole secret lies in the proper

care they take of their tools and the

lubricant used. As an illustration, a

screw thread may be satisfactory if the

parts merely have spiral marks which

can be forced into a tapped hole and

once in place it is out of sight and

may never be discovered, consequently

in some instances almost any kind of a

thread will pass.

There are, of course, all sorts and con-

ditions, but it seldom requires as much

time to produce a perfect thread as it

does the other kind, and the good thread

can be produced with far less wear and

tear on the tools.

If a man becomes sick he usually calls

a physician and has his trouble diag-

nosed and suitable remedies applies. He
rarely ever applies the same methods

to his business. If a tool 2oes wrong

and does not operate satisfactory he does

not spend much time trying to discover

the cause of the trouhle. If the trouble

cannot be removed by the first applica-

tion of his "remedies." the tool in many
cases is condemned as bein^' no srood

anyway, and he may also have something

to say to the maker of such a tool.

In applying a lubricant for the cut-

ting of pipe, bolt and other screw

threads, similar results m.ay be arrived

at. Some users seem to thir.g that any

kind of a lubricant can be used : con-

sequently an oil of some kind is used

but seldom with proper regard, if any,

as to whether the oil is suitable for the

purpose. One of the most desirable

features of screw cutting is to obtain

the greatest quantity and quality of the

work with the least wear and tear upon

the dies.

It does riot follow that because you

have been using a poor grade of oil with

fairly good results, that the same will

be obtained when a new shiviment of

pipes or rods requires thrcadino'. The
quality of the stock may vary to such
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an extent that a diiferent iirade of lubri-

cant is almost necessary.

Many users of thread flitting dies may
still maintain that a tool that will cut a

frood thread with one grade of oil should

uive satisfaction used with any oil. Not

only should suitable lubricants be used

for various srades of metals but also in

the cutting of different metals.

Many large manufacturers carry quite

a number of different oils and lu1)ri-

eants, and are still experimenting to

obtain better results.

All stocks and dies when not in use

should be kept in a suitable place and

thoroughly cleaned of foreign sub-

stances, so that when they are again re-

quired they shall be in good condition.

SIMPLICITY IN TOOL DESIGN.

SIMPLICITY in tool design may some-

times be more apparent than real, and

elaboration in the right direction often

results in real economies. Most people

familiar with the principles of tool de-

sign realize this, but too often one sees

designs which are the outcome of a

short-sighted view. As an instance, we
may consider the machining of a large

bevel gear, such as is used in motor car

differentials. This would be made from
a steel stamping, and two variant me-
thods of machining on automatic turn-

ing machines are commonly seen, one

bad, and the other good.

In the first method, the large bevel

face is attacked with a roughing cutter

in the form of a broad serrated flat

blade, which is followed by a similar

finishing cutter not serrated. This looks

"simple" and turns out the work rapid-

ly for a short time, but the hard scale

soon plays havoc with the serrated

roughing tool, and when it requires

grinding it has to be returned to the

tool room, being too difficult a job for

the operator to tackle.

In the second method, one sees the

bevel face traversed by a single point

tool carried on a slide mounted on the

FIG. 1. KIG. 2.

SIMPLICITY IX TOOL DESIGN.

cross slide, and actuated by a suitable

former cam. The actual cutter is only
a small piece of rectangular high-speed

steel, which can be quickly made and re-

ground by the operator himself. The in-

itial cost of the latter arrangement is

certainly the greater, but there is no
question as to which is ultimately the

letter.

On another job, one finds j;wo shoul-

ders close together that have been faced

from the cross slide. A bad method era-

ploys a facing tool with a step ground

on it, the same width as the distance be-

tween tlie shoulders (Fig. 1). This again

is "simple," and works "well until one

of the cutting points gives out, when
again re-grinding is a tool-room job.

The better method (Fig. 2) utilizes a

small tool liolder carried in the cross

slide tool block, the cutting tools being

two small pieces of steel which can be

set the correct distance apart. These,

acain, are easy to re-grind, and cheap to
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HEALTH HAZARDS AND SAFETY
PRECAUTIONS.
By J. M. W.

A STUDY of recent developments

of applied science show that the

first applications of many new in-

ventions have been characterized by
creat indifference to their effect on op-

erators. The complete success of oxy-

ncetylene weldinc and similar processes

lias been accompanied if not made pos-

sible by suitable precautions to safe-

guard the health and comfort of the

men engaged on the work.

Oxy-Acetylene Welding.

The adoption of oxy-acetylene weld-

ing has been so rapid, and the different

branches of indnstry which offered suit-

able opportunities for its use so numer-

ous, that the trade obtained a wide field

of activity before manufacturers obtain-

ed a true appreciation of its attendant

hazards.

The type of apparatus varies consid-

erablv with the nature of the work.

Small portable repair outfits are Tiote-

worthy principally because the gases are

contained under pressure in storage

cylinders. Fixed plants such as are used

in shops specialising on welding consist

o* "T flcetvlene gas generator which sup-

plies this cas under a suitable pressure.

The oxysen is usually obtained in cylind-

ers from firms which siiecialize in the

manufacture of this gas.

When usine both ffases from cylinders

the cylinders are fitted with valves so

as to maintain the sunnly of irases at

the proper pressure. These valves are

automatic in action and reduce to a

minimium the risk and attention re-

quired from the operator.

Portable cenerators are not desirable

on account of the necessitv when travel-

ins, for removing the water and carbide.

Any earelessnes in this resnect may al-

low sufficient quantities of carbide to

come in contact with damp or moisture

and generate enoua'h "a.s to cause a
severe explosion. Additional care and
common sense must be exercisi'd when
handling generator plants as compared
witji storage cylinders.

Cleaning Out the Gas Generator.

Ti'e use of an open flame light wli^n

cleanins' out a generator is a fruitful

source of accident. When starting to

clean a generator, the sras may be re-

leased through a suitable exit until the
pressure gauge falls to zero. B\it the

fact that the gauge is at zero does not

mean that there is no gas inside. It

means that the gas which is inside is

at zero pressure, and unless that remain-

ing volume of g*as has been displaced or

allowed to pass out, so that the space

which it occupied is filled with air, it

will still be in the apparatus waiting

for the first opportunty to ignite. When
the generator has been safely opened,

any remainina' w-ater which has not been

completely drained off should be care-

fully mopped up and all traces of damp-
ness removed before cleaning out the

carbide. Especially is this the case

where the construction of the generator

is such that the cirbide may cake and

remain on the walls, as lumps of this

caked carbide may be capable of gener-

atimr a dangerous quantity of gas

should they come in contact with unex-

pected moisture.

These consideratiors will make quite

apparent the criminal negligence which

accompanies the use of an open flame

light around a generator at any time. A
portable incandescent electric lamp is

the only source of illumination which

should be legally permitted.

Welding Apparatus Perfection.

The welding apparatus proper—blow-

pipe, torch, etc.—has been brought to a

very higli state of perfection by the vari-

ous makers, and all the details such 'as

control valves, flexible piping, etc., are

capable of satisfactory service for long

ueriods. In spite of care, couplings will

become loose, careless workmen may
burn holes in hose pipe, etc., and these

defects are not readily detected because

of tlie all pervading odor of acetylene

gas which is an almost unavoidable

featui-e of all nlants. An accumula-

tion of such small leakages may have dis-

astrous consequences to the operator.

Hazards resulting from the foregoing

conditions are of an active nature and

their results are rapid and evident.

Hazards of a passive, but not less

certain and detrimental nature are those

which affect the operator physically and

continually.

The n!ost attractive feature of gas

welding is the intensely strong light

which is given off by the flame. While
an igTiorant and stubborn operator may
spurn the use of protecting cliisses, the

effect on the sialit soon makes itself felt,

so that for self protection alone the

adoption of alasses is a matter which

soon adjusts itself. Recent experiments

with tinted lenses in efforts to obviate

the blinding effect of automobile head-

lights, have brought about the use of

amber colored glass which effectually re-

moves the glare without obstructing the

vision so mu^h as the ordinary smoked
lenses do.

In addition to having them of the

most suitable tint, the lenses should be

of substantial dimensions and firmly

secured in a strong frame. The pres-

ence of foreign substances may cause

sparks of molten metal to be thrown off

the work, and occasional moisture causes

spurting of the job which should be pro-

perly guarded against.

Constitutional Feature.

Lastly the effect of the work gener-

ally may be such that occasionally a

particularly expert operator, through

some constitutional weakness, may be

incapacitated much more qui'ckly than

another operator less expert but more
robust. One has merely to consider the

intense heat of the flame to realize

that metalli'c vapors are being given

off by the work in close proximity to

the operator's face. The products of

combustion from the flame itself may
well be detrimental to the health with-

out the addition of fumes from copper,

aluminum, zinc, etc. The use of a hel-

met such as is used by sand-blasters is

the least protection that can be taken

and if used along with a respirator may
delay but not permanently prevent the

results of conrtinued o<-cupation on

welding work.

^
SPACING OF MACHINES A FACTOR

OF SAFETY.

By R. James.

ONE of the causes of industrial ac-

cidents is the system—or lack of

system—that prevails in many
establishments of placing machines

without regard to their particular pro-

duction or the output of those in the

immediate vicinity.

How often can one observe the ap-

jiarently crowded condition of many
shops, especially where want of space

and need of extra tools almost demand
these conditions.

Too often this is done with a view of

economy, but very often this same ap-

parent saving has been the cause of

many accidents.

To produce satisfactory results from

the operation of almost any machine,

sufficient space must be left about the

floor for the conveninece of the opera-

tor and also for the product before and

after the mai-liininu operations.
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If this spat-c is not fivailal)le, the free-

dom of action of the operator, and there-

fore the output, must be restricted.

Where two or more machines are

crowded together it prevents the opera-

tors from giving proper attention to

their respective duties.

If the men are on a day rate system,

and the movements of one in placing

or removing work interferes with the

other, the second operator, in many
cases, must remain idle while the first

performs his necessary task.

If the men are working on a piece

work basis, the second man will con-

tinue his duties, often at the risk of in-

jury to some portion of his body.

The writer has observed an operator

turning a wooden pattern, at high

speed, on an engine lathe, the face plate

of which was directly in line with an-

other man working a lathe a few feet

away; suddenly, without any warning

the tool lifts the pattern from the face

plate and portions of the flying wood
are projected at the man working op-

posite, fortunately missing him by a few

inches.

Contracted Aisles.

Sometimes, owing to lack of sufficient

space in the aisle between machines,

when work must be carried from place

to place, a slight slip or shove may
cause a person to stumble, forcing him

to put out his hand to protect himself

from falling. This effort- may cause his

hand to come in contact with levers or

moving mechanisms and the result is

possibly an accident to himself or some-

one working close at hand.

Another source of trouble may result

from the placing of machines, such as

screw machines and hollow spindle

lathes, etc., in positions where the pro-

jecting parts will cross an aisle or pro-

trude in close proximity to a bench,

where other workmen must pass, and
often before a warning can be given, the

clothes or flesh is badly torn.

A pile of eastings or other material

will sometimes be placed (perhaps tem-

porarily) in a location where a workman
is accustomed to perform his usual

duties and is often the cause of injury.

Often, when an accident has happened
the injured person must bear the blame,

when in reality the local conditions are

responsible.

Dust Feature.

The cause of many a short life ma-
chine can be traced to the locating of

said machine too close to the flyino- dust

and particles from an adjacent grinding

machine. The dust from the continual

grinding penetrates to all parts of the

machine, and the movable parts receive

a large supply of this destroying agent

;

the destruction is so gradual that when
the fault is at last noticed the injury,

in many cases is beyond repaif, or when

repaired is not satisfactory.

While the universal cry of '"Safety

First" is being advocated, any im-

provement in these conditions would be

a step in the direction of advanced

economy and increased production, as

well as the bettering of the working

conditions and moral responsibilities of

employer and employee.

®
BRASS MIXTURES FOR PLUMBERS

AND STEAMFITTERS.
By P. W. Bhiir.

THE wide variety of its application in

commercial and artistic lines gives to

the making of brass a scope unequalled

by few metals. A mixture or alloy de-

signed for any given purpose may be use-

less for any other purpose. Therefore,

the mixture of the metal for any purpose

of manufacture is of the most import-

ance. The compound must be so pre-

pared that it will fully meet the condi-

tions under which tlie article manufac-
tured will he used. Owing to the hard

usages and wear that plumbing and

steam brass goods are subjected to. and

the constant pressure on same, manufac-
turers of the above lines are improving

the quality and alloys of metals they

use in the manufacture of this line of

goods.

The leadina' concerns employ c\ u-.etal-

lurgist in their foundry and know how
to mix their metals by analysis and prac-

tice by scientific meltine in place of the

rule and tliumb method previously em-

ployed, and get results.

The leading authorities on brass s'oods

differ on the question of what really

makes the best mixture, but they arc

agreed that copper in excess of zinc pro-

duces the best grade of brass. Topper,

however, has inherent defects as a metal

which must be overcome by. the judicious

use of alloys.

Mixture for Good Results.

The following compound is recomnzed

by the leading metallurgists to produce

the best results for plumbing and steam

brass goods:

Copper S.5

Zinc 6

Lead 4

Tin 5

100,

This produces what is known commer-

cially as red brass, in contra-distinction

to yellow brass, which contains less cop-

per and more zinc, and is conse(|uently

a much less expensive metal, and which

is also of more coarse grain metal ard
more brittle.

The mixture I have just given tlie

above formula for, might with propriety

be called a bronze composition, as it

does not differ materially from the

bronze formula given by Hirons. th&

English authority, which is:

Copper 84.0

Tin 2.9

Lead 4.S

Zinc 8.3

100

Melting, Mixing and Casting.

The mode of melting, mixing and cast-

ing has an important bearing in the

final result. In the manufacture of

plumbing and steam brass goods from
red brass, the constituent parts are, of

course, of t^e Titmost importance in

forming the foundation of the goods,

and play an important part in the final

results. It must be taken into consid-

eration, also that the mere mixing and

casting of tfhe metal would of itself fall

short of producing a first-class metal, if

it were not also for the particular pro-

cess by which the metal is prepared in

the furnace and the manner in which it

is handled in the casting.

Red brass has many advantages com-

pared to yellow brass in the manufac-

ture of plumbing and steam brass goods.

It is much more pleasing to the eye.

There is an absence of the cheap

brassy appearance of the goods which

shows to a pronounced effect where zine

is used in large quantities.

It is more tenacious, closer grained,

and tensile strene'th is far superior.

It is fibrous and more tenacious than

yellow brass which by reason of the large

percentage of zinc is a crystaline.

On this last point. Arthur H. Hirons,

principal of the School of Metallurgy.

Birmingham and Midland Institute says:

"The pastiness' of zinc manifests itself

decidedly in alloys immediately below

those *hich are fibrous, becoming more

strongly marked as the alloys are rich

in zinc. The fracture of these white

alloys is for the most part vitreous, and

glassy. Brass goods whicJh contain a

large proportion of zinc are much more

susceptible to the action of water and

either fluids, and more especially steam.

The goods of this character become pit-

ted because of the presence of zinc and

are therefore rendered inefficient.

Brass Fittings Underground.

This is especially true of l)rass goods

which are placed in the ground, for

then they must resist not only the ac-

tion of the water and fluids, but also

the action of the earth as well.

In its strength and tjualities red brass

is like a piece of good oak, white yel-

low braffs is like a pine board and its

wearing qualities are therefore not com-

parable with red brass.



August 5, 1915. 145

PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for the Pattern,

Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

PLAIN TURNING MACHINE.

TO meet the demand for a simple

and convenient machine adapted

to plain turning requirements, the

Bridgeford Machine Tool Works of

Eochester, N.Y.. have put on the market
the lathe illustrated and described in

are desi^ied to use the well-known

"Landis"' stationary type pipe die

heads, which cover an exceptionally wide

range witli but one set of chasers. They
are massive in construction and are

equipped with the most improved me-

chanical and safetv attachments.

NEW I'LAIX TIURNING MACHINE.

this article. It has fewer parts than an

engine lathe, is very powerful, and is

simple and convenient of operation.

There are three mechanical speed

changes through heavj' cut steel gear-

ing and the use of a two-speed counter-

shaft as furnished with the machine in-

creases the speeds available to six. The

feed box gives four changes of feed for

each change of gear at the end of the

lathe.

The gearing throughout is of steel, the

gears for the speed and feed mechan-
ism running in a bath of oil. The main
driving gear is G^o in. face, 3 pitch, with

all other gearing in proportion. When
motor driven, a 25 h.p. motor is em-

ployed. The drive is through constant

speed pulley, the two levers at the front

of the machine controlling all changes

of speeds and feeds.

The lathe swings 27 in. over the ways,

ISVij in. over the carriages, takes 8 ft.

between centres with standard length of

bed, and will work the best of high

speed steels to the limit. It can be fur-

nished with one or twq carriages as de-

sired.

®

PIPE THREADING AND CUTTING
MACHINE.

THE ability to thread, ream and cut

pipe in one continuous operation at

"twice the .speed. of existing machines is

claimed by tlie Landis Machine Co..

Waynesboro, Pa., for a new line of
pipe threading and cutting machines
which has been developed and recently

placed or the market. These machines

The line consists of three machines

capable of threading from 1 inch to S

inches, inclusive.

The most noteworthy feature of this

type of machine is the ease with which

it may be adjusted for the different sizes

of pipe. This is due to the fact that the

die head and gripping chuck have uni-

versal diametrical adjustments, and only

one set of chasers is required to cover

the range of each head.

The illustration shows the 4-inch ma-
chine, which, along with the 6-inch ma-
chine, has a lever operated chuck for

head, and one 4-inch (six chaser) head.

The Landis chasers are milled from flat

bar steel and are hardened their entire

length, and unless otherwise specified,

are made of high-speed steel for Briggs'

standard thread.

It is unnecessary to anneal, hob, or

re-temper these chasers during their nor-

mal life, which is claimed to be frequent-
ly from ten to twenty times that of or-

dinary style chasers. In addition, the

flexible rake and natural clearance be-

tween the serrated face of the tool and
tiie surface of the work, eliminate all

unnecessary friction at the eut;ting edge
and render it possible to operate at a
very high speed. The design of the 2-

inch head allows the same chasers to be

used for both right and left-hand

threading, but the 4-inch head is limited

to right-hand work. A point which calls

for special attention is the fact that the

cutting edge of the chasers can be locat-

ed in the correct position at :iny time,

irrespective of the amount of wear. The
method adopted is simple, and insures

the use of uniform and permanent cut-

ting edges at all times.

Distinctive features of design include

a universal centering chuck at the rear

of the spindle; a one-piece frame with

fluid-tight bottom; an accessible ' cone

pulley on top of the machine; and
all drive gears enclosed to comply with

various factory inspection laws. The
equipment is complete and inoludes

.^SSK**5i

•I..\NIHS" I'll'E TIII!i;.\l)IN(i

gripping the work. Two stationary type

die heads form part of the equipment of

each machine, those of the 4-inch ma-

chine bein<>' one 2-inch (four chaser)

AND CtyTTlNfi M.VCIIINE.

counter-shaft, pump, reaming attach-

ment, cutting-off tool, length gauge, pipe
grips, nipple grips, wrenches, etc., to

linndle the work within its capacity.
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APPLICATIONS or THE HEENAN
COOLER.

THE Heenan cooler lias met witli much

success as a medium for cooling air,

which is circulated through the windings

and about the armatures of large dyna-

mos and motors. It is also employed for

water-cooling purposes in internal com-

bustion engines, etc.

This cooler is designed for the rapid

and efficient transference of heat be-

tween two fluids, one of which

(usually air) is in the gaseous,

and the other in the liquid,

state. The liquid to be cooled

is contained in a tank in which

a number of cooling cylinders

revolve. These cylinders are

built up by means of galvanized

steel sheeting wound in the

form of a spiral, the whole

forming a large cooling surface

in a very small space. The

lower portion of the cylinders

dip in the liquid to be cooled,

and through the annular spaces

of the upper half air is passed.

The cylinders revolve at a slow

rate, and are thus continually

bringing fresh supplies of the liquid into

intimate contact with the air. The cool-

ing is effected partially by conduction of

heat between the liquid and the air, and

also, in most eases, by evaporation.

Where tlie liquid to be cooled is water,

a small portion of the water, which is

picked up by the galvanized steel plate,

in the form of a film, is evaporated, and
the latent heat required for this purpose

is extracted from the metal contained in

the eoolingcylinders and hence from the

liquid in the tank. It should be noted

that the liquid is spread over galvanized

steel sheets in the form of a thin film,

and is not broken up into drops or glo-

bules. This means that tliere is little

possibility of a portion of the liquid be-

ing carried away from the machine in

the form of a loose mixture. The loss

by evaporation is, therefore, the mini-

mum possible by which the cooling effect

can be produced.

Tor the purpose of passing air through

the machine, a fan is used, which may
be of the propeller or centrifugal tvpe,

according to the size and desii;n (il :i:a-

I'lG. 1. STANDAKD COOLER^CENTRIFCGAL FAN TYPE

eliine. A general idea of the construc-

tion of these coolers as fitted with cen-

trifugal and propeller fans can be gath-

ered from Figs. 1 and 2. The machines

are usually driven by belt on to the fan

spindle, the drums beini; revolved l)v

suitable reduction gearing between the

fan and the drum shafts. As the cylin-

ders are mounted on ball bearings, they

offer ]5ractieally no resistance, and as the

fans are of high efficiency design and

construction, the power required to drive

the coolers is a minimum. The standard

design is somewhat modified when the

coolers are to be used for special pur-

poses and in special places. For example.

special designs are employed when tiie

installation is to be on board snip or

for cooling compressed air.

Cooling Water for Internal Combustion.

Engines.

One of the advantages of the machine

wiien used for cooling water for an in-

ternal combustion engine is that it is

positive in its action. By which is meant,

t!iere is a definite amount of cooling sur-

face and a definite amount of

air is passed through the ma-

chine per minute. Thus a con-

stant cooling effect is produced.

Experiments have shown that

the machine is practically in-

dependent of climatic condi-

tions, the action being such

that all heat is dissipated as

fast as it is generated if the

machine is of size and capacity

demanded by the engine it is

cooling. This is a special ad-

vantage, and enables an engine

to be run night and day for an

indefinite period.

The space occupied by the

cooler is small, while at the

same time the apparatus is quite econ-

omical in the use of water. The cooler

can be used to ventilate the engine-room,

tlie air being drawn from the engine-

room and discharged to tlie outside at-

mosphere. In tropical countries, espe-

cially, this is a decided advantage, be-

cause the air in the engine-room is gen-

erally oppressive.

In plants ranging jip to 200 and 300

b.h.p. the cooler may be arranged so

that the pump delivers the cooled water

directly into the engine jackets, after

leaving which, the water returns direct

to the cast iron inlet funnel fitted on

the water cooler. The water then flows

FIG. 2. STANDARD WATER COOLER—PROPEIDL,EE B'AN TYPK. FIG. 5. VIEW OF OPEN END OF STANDARD COOLER.
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through the cooler by gravity, and is

passed by the circulating pump back to

the engine water jackets. The loss of

Fig. 3 shows an arrangement of direct

coupled, motor-driven pumps, with the

water coolers driven by means of belts

FIG. 3. TWO "HEE.NAN" (UOLKKS AT WOlMv ON
VERTICAL GAS ENGINEiS.

TWO aoO HORlSB-POWER

water by evaporation is made up by

means of a float valve fixed in a small

galvanized iron tank fitted at the side of

the cooler, this float valve being connect-

ed up to the town's mains or some other

source of supply.

With larger plants it is desirable to

provide a small storage in the form of

a tank or sump let into the ground. Some
engineers have preferred a small over-

head storage tank in order to provide a

steady head on the engine jackets.

Speaking generally, this tank or sump
should have a capacity of a few hundred
gallons of water, and its purpose is to

counteract any unsteadiness of the cir-

culating system at starting up, due to

the comparatively small amount of

water in circulation. When this system

is employed, the float valve for making
up the loss of water by evaporation

should be fixed in the tank or sump.

When the latter is provided, the pump
should be arranged to deliver the water

from the sump to the engine jackets and
tlience by gravity through the water
cooler back again to the sump. If an
overhead tank is provided, the water
should flow direct to the engine jackets,

and, through the water cooler, be re-

turned to the tank.

Various methods are used to drive the

cooler, it being often found convenient

to drive the machine by means of a belt

from countershafting. When electric

current is available, liowever, a small

electric motor is employed, the same
motor being used to drive the pump.

from pulleys fitted on the shaft exten-

sions of the motors.

It is usually advisable to provide a

duct on the air outlet of the water cool-

er. This is always necessary when the

cooler is installed in the engine-room,

and even when the machine is working

upwards. The duct should be of ample
cross sectional area so as to offer no re-

sistance to the passage of the air.

Cooling Water Used in Making Ice.

The importance of having cool water
for use in plants which are manufac-
turing ice for commercial purposes

hardly need be emphasized. When water
is cooled by means of air, the atmos-

l)heric wet bulb thermometer limits the

temperature to which it can be cooled.

An eflitient cooling plant is, therefore,

necessary to reduce the temperature of

water to anything approaching the wet
bulb thermometer. With the Heenan
cooler it has been shown that it is pos-

sible to reduce water to within half a

degree or even less of the wet bulb ther-

mometer, but a plant for such a duty
would be large and commercially not

very economical. Thus, for freezing

plants it is the custom to provide ma-
chines which will cool the water to with-

in a reasonable limit of the atmospheric

wet bulb thermometer. The machine has

shown up well under comparative tests

in the warm months and in the tropics,

and under these conditions shows its

best efficiencies. To illustrate the im-

portance of having cool water in a re-

frigeration plant the following figures

will be interesting: One plant, receiving

water at 60 degrees F., 70 degrees F.,

and 80 degrees F., consumed 78.8 h.p.,

92.0 h.p., and 106.0 h.p. resj)ectively.

Cooling Water for Air Compressors.

Where water is not very plentiful, it

is often found useful to install one of

FIG. i. TWO •niJENA.V OOOLERS .VT WnUK IN X GA.S, LIOHT AN.D COKE I'LANT.

in the open air, it is sometimes advis-

able to provide such a duct, running,

say, from ten to twenty feet vertically

tliese coolers to cool the water as it

comes from tlie water jackets, and thus

use the water over and over again.
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Various Applications.

The machines have been arranged to

cool compressed air at various pres-

sures; they have also been installed as

lieeu done with speeds up to 20,000 r.p.

ra. In the larger sizes of machines, 1

in. drills have be*n successfully run on

tests at « speed of 12.000 r.p.m. and a

FIG. 0. TWO CO.\irKr/SSKl) AIK COOLERS IX ICE KACTOIiY.

intercoolers in compressors. The Beals

system employs cooled compressed air

extensively in refrigeration. The pres-

sure is generally not much over 15

pounds. The air is used to agitate the

water during the process of freezing,

thus making a clear cake of ice. On board

ship, the uses are also many and varied.

Many trans-Atlantic liners have the

coolers installed.

By cooling the air, and removing thus

the moisture in it, a dry blast for blast

furnaces has been provided.

In chocolate factories and breweries

an extensive application of these coolers

has been made with excellent results.

In tobacco factories the machine has

been employed to produce air with a

maximum of humidity, yet at the same

time with no loose moisture.

In large steel mills producing forgings

oil tempering is used extensively. The

oil, of course, gets very warm in the

course of time. Air has been introduced

into it after passing through the cooler,

and has been found to give excellent

results.

The machine is manufactured by

Messrs. Heenan & Froude, of Worcester,

England, the Canadian representatives

being Laurie & Lamb, Montreal.

®
HIGH SPEED DRILLING.

THE question of liigh speed drilling was

discussed very fully by L. P. Alford, who

read a paper on "Some Machine-Tool

Developments of 1914," at a recent

meeting of the Cleveland Engineering

Society.

Last year, some sensitive drilling ma-

chines were put on the market, having

spindle speeds as higlh as \0,000 r.p.m.,

although experimentally, drilling has

feed of 1 in. per second in cast iron.

(The author has seen these tests.)

In high speed drilling with numbered
sizes of drills it has been found that the

limit of the rate of speed is the muscular
activity of the oiierator. Once the drill

has entered, it can be pushed through

as rapidly as the operator chooses to

move his arm. The tendency of power
feeds is toward still higher speeds for

small drills than can be obtained by
hand, and while the limit of speed has

been frequently reached with sewing and

to keep up easily with the machine. It

appears reasonable, therefore, to expect
that the commonly used speeds for drill-

ing and feeds of small drills will be
greatly increased within the next few
years.

The author discusses in detail the pos-
sible limitations in drilling practice. Of
these, it appears that the wear of the
drill is little affected, in the end, by the
speed. The cutting edges of the drill

are rather preserved than otherwise, at
the higher speeds. As regards 'heating

effects, it is claimed that the total Tieat-

ing effect at high speed is less destructive

to drills than at slower speeds. The
stresses on the drills are less, the drill is

advancing rapidly into the cold metal
and as the period of drilling an indi-

vidual 'hole is short, the proportion of
time that the drill is in the air to the
time that it is cutting is in'creased. It

appears, also, that at hisrh speed drilling,

less heat will be given to the tool by the

chips than at low speed drilling. This

is due to a hitherto unexplained fact,

namely, that when the chips break off,

they are cold and uncolored, but become
hot and colored a few seconds later. This

action has also been observed in milling-

and turning.

Harmony is a sort of an advance agent

of success, and the best way for a fore-

man to maintain harmony is by being'

himself harmonious. It is not meant by
this that he should be lax in exercising'

his authority—quite the contrary: but

i^iti. "HEE.NA.N' CC^OLBK IXSTALlLDD IX 200 TOXS C*.\PAOITY COLD .STORAGE
I'.LAXT FOB OOOLIXG THE CIRCULATIXG WATER.

shoemaking mac'hines, due to lack of

quickness in the operator, with machine
tools the operator has always been able

he can exercise it without that buUdog^

officiousness so repulsive to intelligent

workmen.
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THE WAR UNIQUE IN OPPORTUNITY.

THE facts that thi' chairmanship of the British Gov-

ernment Inventions Committee was offered to and
has heen accepted by no less a personage than Baron

Fisher indicate at once the outstanding difference between

the present war and those that have preceded it.

Since the days of Napoleon, none of the wars in which

Great Britain has been involvwl have appealed so directly

and irresistibly to her people. Many of us here in Canada,
who a year ago did not know the difference between shrap-

nel and lyddite shells are not only now familiar with these

missiles in their every detail, but are in addition suffici-

ently well posted as to converse fluently and confidently

on matters military and naval generally.

Do we pause at all to consider these changed condi-

tions? The conduct of wars in the past was almost en-

tirely a Government affair. The training of men, the

manufacture of munitions, the procuring of stores, ar-

ranging of transport and a myriad other activities con-

nected with campaigning, were all carried out in more or

less secrecy by Government Departments; the public mean-

while acquiring their knowledge of what was transpiring

through the medium of the newspapers. Information so

acquired was, of course somewhat scrappy, and as a result

no very keen general interest was aroused.

In the present struggle tremendous is.?ues are at stake,

and of necessity our people must not only be conversant

with these but so adjust themselves as to secure for our

Empire an ultimate and abundant justification reward.

To this end the united efforts of our manufacturers are

bent towards the production of military commodities.

Every little factory with power available feels called upon

to assist, all of which plainly indicates that the successful

prosecution of the present grim struggle is wholly de-

pendent on the vigorous application of the knowledge

acquired in the pursuit of peace time business.

To engineers more than to the members of any other

profession this war has brought opportunity, and both in

the workshop and office, and in the field we believe this

many-sided craft is directing its energies to produce the

most effectively helpful results. By those in the field, and

they are numbered in thousands it is but reasonable to

e.xpect that numerous devices, ideas and contrivances have

been evolved and put into practice, the dual recommenda-

tion of promptness and suitability ensuring the necessary

appreciation.

Canadian engineers although working several thousand

miles away from the storm centre of the war, need not

feel that distance detracts from the value of their efforts.

It may be of course that some may judge us by the num-

ber of shells shipped in a given time, or by some similar

numerical production basis, yet it should not be forgotten

by even our smallest employer or by our humblest em-

ployee that the sum of much indirect effort may even help

as much if not surpass that obtainable from a brilliant

technical invention of, it may be, restricted application.

Various ideas have been adopted by shell makers in per-

forming minor operations, which, had they been proposed

with all seriousness in peace time, would possibly have re-

ceived scant consideration by munition experts. One in-

stance may suffice to show how the present exigency has

operated to the mutual benefit of both War Office and

shell makers.

In making shells in peace time it was required that the

inside of the shell be machined all over so as to ensure

a uniform thickness of wall, and perfect balance. This

was not specified on shells made here, but on many occa-

sions objection was raised to the amount of forging scale

on the inside. This could only be removed with difficulty

and with much loss of time if attempted with orthodox

appliances. A boiler tube cleaner of the centrifugal type

when revolved in a suitable fixture successfully overcame

the trouble, but wouldn't it have been some shock if a

shell maker had informed a munitions expert that a boil-

er tube cleaner was increasing the output by 30 per cent.

Instances such as these are of frequent occurrence,

and the free exchange of ideas between shell makers in

Canada and all over the Empire is only one of many
indirect efforts, the combined effect of which will not only

aid in bringing the war to a desirable termination, but

will establish a common bond of manufacturing interest

which is certain to have a powerful influence on the re-

covery and further development of British Commerce
when ploughshares and pruning hooks again resume their

normal occupations.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON.

Grey Forge, Pittsburgh $13 20 $13 45

Tea lead .$ 3 50 $ 3 50

Scrap zinc 12 00 13 00

Lake Superior,
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COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsville Foundry Coke. . .4.85-5.15

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99

Net ton f.o.b. Toronto.

CANADIAN MACHINERY
IRON PIPE riTTINGS.

Canadian malleable, 35 per cent.; cast

iron, 60; standard bushings, 60; headers,

60; flanged unions, 60; malleable bush-

ings, 60; nipples, 75; malleable, lipped

anions, 65.

151

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble 50%
Standard 50 & 10%
Cut leather lacing. No. 1 $1.20

Leather in sides 1.10

COLD DRAWN STEEL SHAFTING.

At mill 40%
At warehouse 40%
Discounts off new list. Warehouse price at

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half

Putty, 100-lb. drums

Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll .

.

^fotor gasoline, single bbls., gal...

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil, boiled, single bbls. . .

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. .

.

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila......

Drilling cables, Manila

Lard oil, per gal

.2634

2.70

9.67

0.18

0.95

0.18

0.18

0.66

0.67

0.70

2.50

4.00

0.10

0.16

0.191/2

0.171/2

0.60

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

ELECTRIC WELD COIL CHAIN B.B.

3-16 in $9.00

1/4 in 6.25

5-16 in 4.65

4.00

4.00

4.00

% in-

7-16 in.

i/> in.

Prices per 100 lbs.

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto . 40%

PROOF COIL CHAIN.
i/i inch $8.00

5-16 inch 5.35

% inch 4.60

7-16 inch 4.30

1/2 inch 4.05

9-16 inch 4.05

% inch 3.90

3/4 inch 3.85

% inch 3.65

1 inch 3.45
Above quotations are per 100 lbs.

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $3 00 $2 90

Canada plates, dull,

52 sheets 3 25 3 50

Canada Plates, all bright6 4 40 4 60

Apollo brand, 10% oz.

galvanized) 6 40 5 95

Queen's Head, 28 B.W.G. 6 50 6 50

Lleur-de-Lis. 28 B.W.G. . . 5 75 5 75

Gorbal's Best, No. 28.... 6 50 6 50

Viking metal, No. 28.... 6 00 6 00

Colborne Crown, No. 28. . 5 38 5 30

Size

1 in.

IVj in.

IVnin.

1% in.

2 in.

2V, in.

2Vi in.

3 in.

314 in.

31/2 in.

4 in.

Prices per 100 feet, Montreal and Toronto.

.ER TUBES.
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Steel Market.

Conditions in the iron and steel trade

continue satisfactory, due almost en-

tirely to war business, including, of

course, shell steel. The mills are ac-

tively engaged in producing forgings and

bars for shells, production having in-

creased. Reports regarding the Do-

minion ISteel Cori)(>ration are very satis-

factory, this plant operating at over 90

jjer cent, of capacity. The Steel Com-
pany of Canada and the Nova Scotia

Steel & Coal Co. are also worlii.y to

capacity on war lines.

The situation in the galvanized sheet

trade is still unsatisfactory, although

.prices of sheets have a weak tendency

on account of the decline in the spelter

market. Local quotations on galvanized

sheets, however, are unchanged, and
there is no immediate prospect of a re-

duction, as spelter at tlie |)resent price

is too high to be on a commercial basis.

Conditions in the steel trade in the

States ( cntinue to improve, and quota-

tions on bars are holding firm. There is

a large export demand for bars for

jjhells, aucl inquiries also represent a

large tonnage. It is reported from Buf-

falo that Canadian interests have been

in that market recently for 3,000 tons

•of billets, but are unable to place the or-

der there.

There is no improvement in the high-

speed tool steel situation, as supplies of

tungsten are becoming more difficult to

obtain. The British Government has

placed an embargo on high-speed tool

steel to foreign countries; this will not,

of course, affect Canada except that the

demand in the Old Country is so great

that the mills will have difficulty in

meeting the demand here. Prices have
advanced about 75 per cent., with the

probability of them going still higher.

This applies to American brands as well

as British. Carbon tool steel has ad-

vanced slightly, but is not affected by
Tthe conditions surrounding high-speed

fool steel.

Pig Iron.

The market continues stagnant, with

nothing of particular importance to

note. Quotations are unchanged.

Scrap Metals.

The market is keeping steady and the

general situation unchanged. Quota-

tions are h.olding firm except for heavy

and tea lead, which have declined, and
are now being quoted at 4%e and .3V2<?

respectively. Scrap iron is dull, but un-

changed.

Machine Tools.

Inquiries continue to flow in for shell

equipment, although the amount of busi-

ness booked has fallen off somewhat.
Dealers, however, are not complaining,

and anticipate a revival in due course.

Par off deliveries are inducing prospec-

tive shell uianufacturers to place their

orders, and in this they are wise, for the

extraordinary demand in Canada and the

States for machine tools is taxing the

makers to the limit. It is almost a

(|uestion of first come, first served. The

demand for second-hand equipment is as

CANADIAN GOVERNMENT
PURCHASING COMMISSION.

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-

ation :—George Gault, Winnipeg;
Henry Laporte, Montreal; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

brisk as ever, suitable tools being quick-

ly snapped up.

Supplies.

Business in machine shop supplies

continues very satisfactory, and prices

generally are holding firm. There is a

good demand for latiie chucks, twist

drills, high-speed tool steel, waste, cut-

ting compound, belting, etc. The linseed

oil market is weak and prices have de-

clined 4c, oil being now quoted at 67c

for raw and 70e for boiled.

ALLIES PURCHASING
AGENTS.

The Trade and Commerce De-
partment, Ottawa, has published

the following list of purchasing
agents for military purposes for

the allied Governments:

—

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain
LafouUoux, Hotel Brevort, New
York; Direction de I'lntendance
Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28
Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti
and Alexsieff, care Military At-

tache, Russian Embassy, Wash-
ington, D.C.

Metals.

There are few price changes to note

this week, and the market generally is

dull. The tin market continues to de-

cline, due to weakness, in London. The
copper market is very dull, but quota-

tions are unchanged. The spelter mar-
ket is easier and lead unsettled, while

antimony is very dull. The demand for

metals for munitions is brisk, and or-

dinary business is gradually improvin'.;.

Tin.—The market continues to decline

in London, due to lack of support. The
Xew York market, however, is compara-
tively steady. Business continues dull,

with little demand for spot tin. Tin has
declined 2c, and is being quoted at 42c
per pound.

Copper.—The market is very dull and
prices are unchanged. It is reported

from New York that the actual business

placed both for home consumption and
export during the month of July has
probably been less than for any other

month this year. Copper is quoted
locally at 21c per pound.

Spelter.—Good business is reported
for all deliveries, but buying is almost

entirely on account of war orders, both

directly and indirectly. The market has

an easier tone, but quotations are un-

changed and nominal at 25c per pound.

Lead.—The market is weak, and it is

probable that the "Trust" will reduce

their quotation from 5.75e, New York.

Local quotations are unchanged at 'V^e
per pound.

Antimony.—The market is very firm,

and makers are almost in a position to

demand their own terms. There is no
likelihood of any excessive supply of

raw material becoming available. Quo-
tations are nominal and unchanged at

40c per pound.

Aluminum.—The market is firm and
the price unchanged. Local quotations

are nominal at 40c per pound.

BIG INCREASE IN EXPORTS.
THE anniversary of Great Britain's de-

claration of war directs attention to Can-

ada "s accomplishments and some of the

more outstanding results of the conflict

as affecting this countrry.

The initial step, taken before the

formal declaration of war was the offer

by the Prime Minister of military as-

sistance in the event of hostilities. Im-

mediately after the war broke out, a

complete Canadian division was accept-

ed and hurried mobilization and equip-

ment arranged for. It started on the

25th September, 1914, wintered at Salis-

l)ury, and in early spring went to France.

The story of St. Julien, Ypres, Festu-

bert, and Givenchy speaks of the char-

acter and the results.

70,000 Are Overseas.

Since then there has been more and

steady recruiting, till about 140,000

men have been enlisted. Of this num-
ber upwards of seventy thousand are

now overseas. Reinforcements are go-

ing ahead constantly. It is the intention

to maintain in the field two complete

divisions, and a third one may, quite

possibly, be put there. In fact, there is

no telling to what extent Canadian re-

sources of men and munitions may be
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drawn on. A Russiau retirement in the

east and the return westward of German
hordes mia:ht easily produce conditions

calling tor much greater assistance from

this cuuntry than has heretofore been

tliought necessary.

Exports Have Increased.

Till' war lias interfered with trade,

and has completely changed the balance

of it, so much so that last month the

figures of export exceeded imports by

thirty-tive millions. Import trade has

dwindled materially, while exports, raw

and manufactured, have much increased.

While many lines of business have been

adversely affected, the war has stimu-

lated industry connected with munitions

and equipment for the forces.

An estimate of war orders in Canada

places the total at approximately three

hundred and fifty million dollars. This

includes orders by the Canadian and

allied governments. Orders for shells

alone are estimated at one hundred and

fifty-two million dollars. About 160

factories are turning them out.

Revenue Goes Up.

The revenues which immediately

started to decline after the war, were

not very successfully arrested by the

taxes imposed at the special session of

Parliament in August. Those adopted

by the last budget, however, have caused

the revenue since then to equal and in

most cases exceed what it was in the

ante helium months of last year. The

war is being financed by British loans,

while public works are being carried on

by loans from Britain and the United

States. The small jobs havfe been shut

down, but the big undertakings are all

going ahead. This ]iolicy has been fol-

lowed from the start.

Canada lias spent nearly a hundred

millions on the war. It costs three hun-

dred millions to run the country this

year, and of this amount the war is

costing half a million a day. The big

item of outlay is the pay of officers and

men. On equipment, about thirty mil-

lions has so far been spent. Speakina:

financially, while money is available for

war purposes, municipal corporate or

individual borrowings have been greatly

restricted. There is no prospect of the

flotation of a loan in Canada for the

reason that all the money available is

needed for commercial domestic pur-

poses.

Recruiting.

Just at present efforts are being con-

centrated upon recruiting of the new re-

giments and their equijiment. The work

has gone ahead spendidly, but the flg-

wes of enlistment in the past month ad-

mit of improvement. This applies to all

military divisions, but it is quite proli-

able that liarvesting activities have

imicli to do with the situation, and that

when they are finished, enlistment will

rapidly l)e augmented.

®
MORE TONNAGE NEEDED.

THE Dominion Government is investi-

gating the situation as regards the

scarcity of Canadian tonnage, with a

view to alleviating conditions in antici-

pation of the movement of the wheat
crop. Representations are being made
to the Imperial authorities and will be

supplemented with information as to

the increase in tonnage necessary to

carry the crop without dislocating Can-

adian trade in general.

So far there has been no definite out-

come of these negotiations. It has been

represented from time to time that prize

vessels captured from Germany and

Austria should be placed in the mercan-

tile service, but so far the Imperial Gov-

ernment have not consented. It is un-

derstood that this is one of the ques-

tions which Sir Robert Borden is taking

up with the authorities in England, al-

though there is no truth in the report

tliat the Premier is arranging for the

faking over of the Canadian crop.

THE ATLANTIC IN WAR TIME.

IX the harbor at St. John or Halifax,

according to the Canadian Gazette, may
be seen a number of the old square-

rigged Canadian sailing vessels loading

up for England. These relics of the

nautical past are helping to fill the gap

made by "orders of the Admiralty" in

the ranks of the regular cargo boats.

There is money in the business. British-

importers of Canadian timber, for in-

stance, have now to pay £6 10s. per

standard of 165 cubic feet for freight

from St. John to Old Country ports.

One old "tub," to use the irreverent

|)hraseology of tiie modern gold-laced

officer in the merchant service, was sold

not dong ago for $8,000. In one trip

alone this same "tub" is said to have

cleared $12,000 profit ! An iron sailing

vessel that cost $25,000 is said to have

made $35,000 on its first trip across the

Atlantic. Old "salts" who have been

living on shore for many years have

again donned their oilskins. A boot and

shoe merchant, who had not sailed a

ship for twenty years, sold his store,

bought an interest in a brig, skippered

it himself across the Atlantic, and

cleared up $3,000 in a month. No more

boot selling for him, he declares. The

Atlantic is an interesting highway these

war days!
©

Vibration is the chronic enemy of ma-

r-hinery, so seek to guard against it in

cver.y practical way.

CANADIAN SHIPBUILDING IN 1914.

ACCORDING to the list of vessels built

and registered in Canada as issued by the

Department of Marine and Fisheries,

1914 was a fairly "active year in ship con-

struction. In the 70 's of last century,

when the wooden sailing ship was still

the glory of the seas and a main carrier

of ocean-borne commerce, the measure-
ment of vessels turned out of Canadian
yards ran up towards 200,000 tons a

year.

The steel tramp that on a low con-

sumption of coal could push its way
through the water at a speed of eight

miles an hour or so was getting its start,

however. It was better adapted to the

needs of a growing commerce, and if on
file ocean highway it could not keep up
with the fine clippers and great three and
four-masted sailers, it had other advant-
ages which made it the fittest, and its

old-type competitor could not survive.

From 1874, when 190,756 tons was added
to the registry, there was a gradual de-

cline till 1896, when the additions to the

list only measured 16,146 tons.

When the development of trade on the

Great Lakes began to call for a larger

class of steamers than had heretofore

been employed, Ontario began to ad-

vance as a ship-owning and ship-building

province, and has of late years been the

chief contributor to the record. Last year
tlie'measurement of the new vessels was
43,,346 tons, the largest figure in fourteen

years; and of the whole, 23,'! 67 tons was
credited to Ontario.

The increase in the total of vessels

registered was, however, only 35,457'

tons, there being a reduction on account
of the loss, sale or lireaking up of older

craft. According to the record the num-
ber and tonnage of vessels registered in

Canada at the close of 1914 was as fol-

lows:

Vessels. Tons.

Ontario 2.100 314,660

Quebec 1,663 2.59,143

British Columbia l.,591 147,192

Nova Scotia 2.00S 135.0.53

New Brunswick 1,052 55,522

P. E. Island 149 10,029

Manitoba 103 7.999

Yukon 11 2.295

Saskatchewan 5 529

Total 8,772 9.32,422

The average size of the registered ves-

sels, it will be noted, is just over 100

tons. There are ships of large capacity

on the list; but the majority are schoon-

ers or fishing barges, and even smaller

craft, that some countries do not enter

on their records of ships. They all

serve a useful purpose, however, and

|i!ay their part in the work of transpor-

tation of one kind or other, -
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Trade Gossip
The CoUingwood Shipbuilding Co.,

C'ollinawood, Ont., have closed a con-

tract with the Imperial Oil Co., for a

steel tank steamer of the same type as

the one now under construction for the

same concern.

Toronto, Ont.—Delivery of the mach-

ine anns wliich Ontario is supplying to

the Canadian forces at the front will

beain October 30, when ten will be put

ill tiic hands of the militia department.

More will be delivered weekly till De-

cember 18, when the last 130 'of the 500

are due from the contraet*f?,

Conditions Better in Steel Business.

—

Conditions are better than for the past

three years, said .J. H. Piummer, presi-

dent of the Dominion Steel Corporation,

who was in Montreal recently. He also

said that maiiy of the difficulties to

which he referred at the annual meet-

ina. had been overcome, t'lo^icrh there

was still some slight difliculty in. secur-

inc: tonnage to England.

Hydrographic and Biological Survey.

—The Marine Biological vessel, the

Prince, has left to continue hydrogra-

phic work in the Bay o£ Fundy. The

party consists of Dr. Co.x and Messrs.

Craigie, Chase and MeMurrich, and will

be gone about a fortnig'it. They will

]-,roceed to St. John, run a line of sta-

tions to Digby; thence up Annapolis

Basin to Annapolis. Returning, they

"il! run another line from Quaeo to

the Nova Scotia coast opposite; besides

working a few midway the Bay on the

return trip.

Make Grennan Dyes Here.—Two Can-

adian companies are grasping tlie op-

portunity offered by the failure of Ger-

man concerns to furnish dye stuffs to

America. The last issue of the Quebec
official gazette, announced the incorpora-

tion of the two new companies that will

produce the dye stuffs. The Berman

Dye Works, Ltd., of Montreal, is em-

l)owered to carry on the business of

dyers and are also empowered to pro-

duce all necessary products for their

industry. The Weedon Chemical Co.,

among its powers, has been given that

of distilling wood and producing all

sorts of chemical products.

Newfoundland Buys Guns.—The New-
foundland regiment has already two ma-

chine guns, the gift of Mr. William

Duff Reid, president of the Reid Rail-

way concern. Sir Edgar Bowring, pre-

sident of the Bowring Bros. Steamship

Co. has announced the gift of two ma-

chine guns from his company. The ern-

nloyes of Harmsworth Paper Mills at

Grand Falls, in the interior of New-
foundland, will provide two more ma-

chine guns, and the employes of the

Dominion and Nova Scotia Steel Co. 's

mines at Wabana are each pledged for

one thousand dollars, which will be

devoted to machine auns also.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price llstS;

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Retiubllc.

H. R. Poussette, 27S Balcaroe, Buenos Aires. C.ible Addregs,
Canndlan.

Australasia.

D. H. Ross, Stools Exeiiaiige Building, Melbourne, Cable ad-
dress, Canadian. 1!"

British West Indies.

K. H. S. Flood, Bridgetown, Barbadoes, agent also tor the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross. 6 Kluklang Road, Shanglval. Cable Address
Cancoma.

Cnba.
Acting Trade Commissioner, Lonja del Comercio, Apartadc

12i30, Havana. Cable address, Cantracom.

France.
PhllUpe Roy, Commissioner' General, 17 and 19 Boulevard

des Capticlnes, Paris. Cable address, Stadacona

Japan.
G. B.. Johnson, P.O. Box 109, Yokohama. Cable Address,

Canadian.

Holland.
J. T. Llthgow, Zuldblaak, 26, Rotterdam. Cable address,

Watermlll.

Newfoundland.

W. B. Nicholson. Bank of Montreal Building, VPater Street,
St. John's. Cable address, Canadian.

New Zealand.

W. A. Beddoe. Union Buildings, Customs Street, Auckland.
Cable address, Canadian,

South Africa.

W. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantracom.

United Kingdom.

E. de B. Arnnud, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable address. Can-
adian.,

Acting Trade Commissioner. North British Building East
Parade, Leeds. Cable address, Canadian.

F. A. C Bickerdlke. Canada Chambers, 36 Spring Gardens,
Manchester. Cable addiress, Cantracom.

Fred, Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Harrison Watson, 73 Basinghall Street, London, E.C., Eng-
land. Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. B. Beckwlth, c-o Traeey Hmoa, Medellin, Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

Norway and Denmark.

C. E. Sontum. Grubbeged No. 4, Christiana, Norway. Cable
address, Sontums.

South Africa.

D. M. McKlbbln, Parker, Wood & Co., Buildings, P.O. Box
550, Johannesburg.

B. J. Wilkinson, Durban, 41 St.. Andirew's Bulldtogs, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Griffith, Secretary, 17 Victoria Street, London, S.W., England.



August 12, 1915. 155

Machining Shrapnel

Shells in a Steel

Foundry Plant

Staff Article

Jle.'<(tiircefulnei<s in. gripping and mastering tfoe details of shrapnel shell manufacture
has not, as will have been noticed from our leading articles in this and recent issues, been
confined to any particular section of Canadian mechanical engineering enterprise. The plant
here featnred, although not a leader in point of size, earns that distinction in its output.

^St.H0B4
T.*t"L0S3

THE conversion of a steel foundry,

into a machine shop requires the

exercise of considerable ingenuity,

and in the case of the plant under re-

view, it would be difficult to imagine

that it had been anything else but a

machine shop. At this plant both 15 and
18 pounder shrapnel shells are being pro-

duced, this article will, however, de-

scribe the manufacture of the latter

only. There is, however, practically no

difference between the two as regards

their manufacture, except in less import-

ant details, such as cutters and inside

tools, which are necessarily smaller for

the 15 pounder shells. The same
machines are used and the same sequ-

ence of operations for both calibres. A
description covering

the manufacture of 18

pounder shrapnel

shells will, therefore,

cover the 15 pounder
also. The number of

15 pounder shells
which have been manu-
factured is insignifi-

cant when compared
with those of the

larger calibre.

As the equipment
was installed solely

for the purpose of

making shells, it was
possible to make the

layout to suit tiie

sequence of opera-

tions. This feature

in itself saves a lot

of time and labor

in handling the

shells and also ma-
terially serves to

increase production.

Although some of

the machines are

not new, efficient

tooling has produced very satisfac-

tory results. This is particularly

true as regards the air chucks

which are fitted to some of the machines. .

They are quick-acting, and thus save a

lot of time where otherwise much is

lost.

Cutting off Shell Forging.

The first operation follows the prac-

tice adopted in the majority of plants

and consists in cutting off a part of

the open end of shell, which is of course

ragged, sufficient metal liaving been left

on for cleaning up. A cutting off ma-

chine supplied by the F. E. Garvin Co.,

New York, is used for this work. The

rect position being determined by a
hook ended gauge, the straight end rest-
ing on the bottom of the shell inside,

while the hooked end curves over the
mouth of shell and marks the point
wliere to start the cut. An ordinary
parting tool mounted in a tool holder
on a cross slide at the side cuts off the
shell end.

Centering.

The shell casing is not perfectly con-
centric and this defect has to be guard-
ed against in subsequent operations. To
reduce the possibility of error from
this cause the base of shell is centered,
the center being retained until all ma-

shell case is secured in a chuck, the cor- cliining operations on tlie shell body have
been completed; thus
the shell revolves

about the same centre

during all the opera-

tions. The centering

is done on a "Bert-
ram" turret lathe
equipped with an ex-

panding mandril, while

on the turret is

mounted a small coun-
tersink drill for form-
ing the centre in the

base. By this method
the centre of the base
is true to the inside

of the shell, which it

will be remembered
is not yet ma-
chined ; therefore

the outside when
turned up will be

concentric with the

inside of shell.

Rough Tnming
Outside Shell.

The shell ease is

next rough-turned

Nott - The heat is to Oe concentric with the tri/t lonqtilntinel

a/Is of the bony viith'm o Hm/r of ooesinch. I

H9Mt- L»-70a- Sherp inMrea^s of scttwhoie
"be removed.

71/be rebe flush
with bottomoffuse
socKef.

SbaliowOisc
Secured »'fh Shettac.

Junction berwetn
socKetaiul central

rube lobe soieered.

•Powaer oei/ers

^<ji!in aric secjreii Y^iit} stieiloc ro tboriompeiitrs.

SKCTIOXAL VIEWS OF BRITISH ISrOUNDKK SHEUil'NEL SHELL.
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on an engine lathe built by tlie R. Mc-

Dousall Co., Gait, Ont. The lathe is

equipped with a short taper mandril

instead of the usual .ehuck. The mandril

has 3-taper steel bearing surfaces over

which the shell is forced a sufficiently

its base a collar stop gauge for regulat-

ing the dejith of cut at the base inside.

Rough Facing Base.

The next operation consists of rough

turning the base of shell which up to

COUNTERSINKING CENTRE IN SHELL BASE.

tight fit, while the hollow centre at the

base end engages with the tailstock

centre. This arrangement permits of the

entire length of sliell body being ma-

chined. The bevel on outside of nose is

taken care of by a cam device attached

to the bed of lathe at the back. The

cross slide has an extension with a rol-

ler at the end engaging with the cam,

thus giving the required bevel and pre-

paring the nose for the closing in oper-

ation at a later stage.

Rough and Finishing Boring Inside.

At the next operation the shell cas-

ing is rough bored and linished inside,

also faced to length. A. Waleott &
Wood combination engine and turret

lathe is used for this work, the lathe

being fitted with an air chuck designed

by the Electric Steel & Metals Co. of

Wetland, Ont. The air chuck is of the

same type as fitted to the lathe for

machining and threading the nose, and

will be dealt with later, when that oper-

ation is being described. The turret

holds four tools, the first being a bor-

ing bar with a cutter, and the second,

a large drill. Both these tools are used

for the same purpose, viz., to remove

any scale that may be in the forging.

The third turret face holds a bar with

a cutter for rough boring the inside of

the forging, the end of the cutter being

shaped to conform to the profile of the

inside of base. In the bar is an inserted

cutter for facing the forging to length.

The fourth tool is similar to the pre-

ceding one and is used for finishing the

inside and base profile. The bar has at

this point has not been machined. In

some plants this is usually the second

operation. A cutting off machine built

by John H. Hall & Sons, Brantford,

Ont., is installed, and is equipped with

back and front tool holders mounted

front, the cut thus being equally div-

ided. Sufficient metal is left to form
the centre already referred to. The
shell is secured in a universal chuck
while inside the hollow mandril is a

fixed stop for locating it, the end of

'

stop resting against the inside of base

of shell.

Finish Facing Base.

At the next step, the base is finished

except that the centre is left on. This

work is performed on a turret lathe sup-

plied by the A. R. Williams Machinery
Co., Toronto. The shell is held in a

two-jaw chuck and is set in the correct

position by means of a bar in manner
similar to the preceding operation. On
the turret is mounted a fixture with

three rollers for holding the base of

shell, a broad cutter for facing up the

base, and a smaller cutter at the side

for rounding off the corners. A stop

device under the turret r^ulates the

feed.

Machining Driving Band Recess.

The copper driving band recess is now
machined on an engine equipped with

a "Bertram" waving and dovetailing

attachment. The lathes were supplied

by the Stevens Co., of Gait, Ont., and

the A. R. Williams Machinery Co., To-

ronto. The nose end of shell is held

in a universal chuck to which is at-

tached a three-point cam for forming

the wave. The centre on base of shell,

which by the way has not as ' yet been

ROUGH TURNING OU TSIUE OF SHELL BODY.

on separate cross slides, but operated

by the same spindle which is threaded

right and left hand, so that both tools

feed in towards the centre at the same
time. The back tool is set ahead of the

cut off, engages with the tailstock

centre. The front and back tool holders

are mounted on separate cross slides,

both being on a fixture fastened to the

lathe bed. The front or waving tool
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holder has in addition a slide to permit

the necessary lateral motion. Fastened

to the saddle are two brackets at the

back and one at the front, each bracket

having a cam on the inside for feeding

the tools during the operation.

shells are next dipped in an oil bath,

taken out and cooled. At this stage

the degree of hardness indicated by a

test on a "Shore" seleroscope is around

53.

The drawing or tempering process now

GI!(X)VING AXD WAVING INHM'KK BAND RECESS.

The front tool holder contains a bar

having at olie end a roller and also the

waving and grooving cutters. A strong

spring on the outside holds the roller

against the face of the cam. The dove-

tailing fixture at the back has two hook-

nosed tools, left and right hand, secured

in holders working in diagonal slides

to form the undercut or dovetail. In

operation, the tools being in position

with the roller against the cam, the

saddle travels in a direction away from

the chuck, bringing the cams up to and

at the back of the tool holders and forc-

ing them in gradually, thus machining

the groove to the' required form and

size. As regards the front tool holder,

the cam presses on the lower part of

the fixture, thereby leaving the tool

holder free to oscillate while forming

the wave lines and cutting the groove

which is done by the same tool. This

is the last machining operation previous

to the heat treatment.

Heat Treating.

The important operation of heat

treating now follows, in which the shell

is brought to the re(|uired tensile

strength. In this particular i)lant there

are three distinct heatings. In the first

place the sliells are pre-heated in a gas

furnace, constructed of brick and shown
in the foreground in the illustration.

The object of the pre-heating is to ob-

viate the molten lead being cooled too

much during thjfi hardening process

which follows. In the pre-heating fur-

nace the shells are brought to a dull red

and are then immersed for one minute

in molten lead, the furnace temperature

of which is at 1,575 degrees Fah. The

I'ollows. The shells are put into an-

other furnace also containing molten
lead as a heating medium for 5 seconds,

the temperature being 1,050 degrees

Fahr. Thpy are then taken out and al-

lowed to cool gradually. The degree of

hardness after tempering ranges be-

tween 41 and 45.

The furnaces are heated by natural

gas, one being shown to the right of

the pre-heating furnace, the others be-

ing behind. The oil fiuenciiing tanks

with a device for forcing air, from an
adjacent compressor through the oil to

keep it in motion and so to assist in

the cooling process. Two electric pyro-

meters sujiplied by the Canadian Hos-
kins Co., Walkerville, Ont., are in-

stalled in this department for indicating

the temperature of the various furnaces.

When cool the shells are arranged in

lots of 120 in racks or boxes according

to their series, a few of each lot being

selected at random to undergo the test

for hardness on a "Shore" seleroscope.

Each shell has up to this point had a

heat number stamped on, but after be-

ing tested they are identified by means
of the series number; a record, however,

is kept of the heat number. Before
being tested, each shell is cleaned at

the "set-up "point by means of a wire

brush, in order to remove scale and have
a clean surface for testing. A full de-

scription of the Shore seleroscope is un-

necessary at this juncture, it being suffi-

cient to say that a number of readings

are talcen, the shell being moved around
on the carrying block between each test.

A record is made of the average read-

ing and one shell is selected from the

series in order to provide a test piece

which is cut at the set-up point. This

is formed to suitable shape and is sent

off to be tested by a government inspec-

tor who ascertains its tensile strength.

The connection between the seleroscope

readings and the tensile strength is that

they bear a definite relation to each

other, the degree of hardness being pro-

portional to the tensile strength of the

metal.

Horiilll.N'G AM) FI.MSIIIXG I.NSIDIv f)F SJIMI,1. lUJllV
N(Ji,SE BEVEL.

AND I'lMtMl.NG OUTSIDE

are also on the right hand of the fur-

naces. The oil tanks have a water
jacket to cool the oil and are' equipped

Closing in the Nose.

The liydraulic press will be noticed

on the right hand of the illustration.
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This was built by VVni. K. Perrin & Co.,

Toronto, who also supplied the triplex

pump and accumulator for operating it.

The nose of the shell is first heated to

a nice cherry red in a gas heated fur-

nace containing lead, the latter being

similar in construction to those already

described. The diaphragm is dropped

in and the shell is placed base down on

a fixture attached to the table above

the ram, the fixture having two vertical

guides for keeping the shell central.

When the pressure is applied, the ram
rises and forces the nose of shell into

the cone-shaped die in the casting above,

thus closing it in to the correct size and

profile. The press exerts a pressure of

1,000 pounds for this operation. The

die is cooled from the water tank shown

on top of the press. The shells are al-

lowed to cool slowly and are then re-

moved for the next machining operation.

Machining and Threading Nose.

This operation consists of facing the

shell to length, reaming out preparatory

to threading, finishing nose profile out-

side and inside, and threading the nose.

A number of engine lathes built by the

London Machine Tool Co., of Hamilton,

Ont., are employed for this operation,

each lathe liaving a turret mounted on

the saddle and being tooled up to suit

the work. An interesting feature to be

noted is the air chuck which was speci-

ally designed for this class of work.

The chuck proper consists of a circular

easting or hood bolted to the driving

plate and contains three jaws inside

for holding the shell. At the back of

the jaw is a plunger operated by a

ing placed in the chuck, and the air

admitted to the cylinder, the plunger

forces the jaws forward, grasping the

shell securely.

The first turret face holds a reamer

with a stop bar projecting in the centre

gauges used in this operation are shown
on the lathe saddle in the illustration.

Finishing Outside Body.

Alternative methods are used for this

operation, the shells either being turned

^^an
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Toronto. They are both very similar

in construction, each having six hydrau-

lic cylinders with rams converging to-

wards the centre at the end of which

are steel dies conforming to the shape

of the rough copper band. Both
presses are operated from one pump and
accumulator built by Wm. R. Perrin &
Co., Toronto. The pump is located be-

hind the accumulator and the press will

be seen to the right in the illustration.

The method of operation is the same
for both presses. The copper band is

slipped over the base into the recess,

the shell being then placed on a plate in

the centre of the press. The operator

moves a lever and the rams squeeze the

copper band into the recess. The pres-

sure is now taken off and the shell

given a slight turn, after which the

operation is repeated, thus equalizing

the pressure on the band. The copper

band now completely fills the recess and
the shells are removed to have the bands

turned.

Turning Copper Bands.

The copper bands are turned on a

machine built by the Jenckes Machine
Co., Sherbrooke, Que. This is equipped

with a universal chuck mounted on the

headstock spindle which is driven by
friction clutch pulley controlled by a

lever within reach of the operator. On
the bed of the machine is clamped a

saddle which carries the front and back

tool slides.

The shell is placed in the chuck and

is located in the correct position, by a

swinging finger pivoted on the front tool

fi.xed saddle. The tool is fed in

by a hand wheel to a dead stop. The
front tool holder is provided with a

hinged scraper rest for removing the

Removing Centre and Marking.

The centre projecting from the base

has up to this stage been retained and
used in the various machining opera-

••L.\XDIS" GEIXDER FINISHING SHELL BODY.

ragged edge at each side of band after

tooling. The rear or finishing tool is

held in a steel block working in a slide

on a fixture on the saddle at the back.

The tool is mounted above the work,

but can be adjusted to pass down behind

i'l.\ISlII.\(; .\.\1) I'HHK.MJIN^i .SU.SIO INS IDI

block, before the chuck is tightened.

Tho front or roughing tool is held in a

holder working on a cross slide on the

FOIlMINc; .N'OSK ritorii.K ottside.

the work, and in passing shave the band

to size. The feed on tlie back tool is

controlled by a lever and pinion.

tions, this method being adopted, as al-

ready stated, in order to obtain a shell

as concentric as possible, for by always
working from the same centre, this can
more easily be accomplished. As there

are now no more machining operations

on the shell proper, the centre is cut off.

This operation is done on a lathe sup-

plied by the London Macliine Co., Ham-
ilton, Ont. The shell is now ready for

marking, and for this operation is taken

to a bench where the various markings
are stamped on by hand.

Filling and Assembling Shells.

The shells go next to the assembling

department where the various parts are

put togetlier and the bullets and resin

poured in. The tin powder cup is first

sli]jped past the diaphragm into the pow-
der pocket, and the brass fuse tube

screwed into the diaphragm. For pour-

ing in the bullets, a wooden structure

has been devised, this consisting of a bin

containing the bullets situated above the

operator and supported on a frame. The
bullets fall down a spout into a recept-

acle wbich tilts when it contains the ap-

proximate total nunilior, the latter pour-

ing into the shell which has been placed

underneath. To help tlic bullets to con-

solidate in- the shell an air jarring ap-

paratus is used which vibrates the shell

while the bullets are being poured in.

The shells are now taken over to a resin

kettle where hot resin is poured in to

form a matrix for the bullets. Imme-
diatelv afterwards the sliell is weighed
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and the weight adjusted witliin the pre-

scribed limits. In order to obtain the

correct vveijjht, it may be necessary to

add a few buckshot or take out a little

resin. The brass socket i.« next screwed

into the nose, and the fuse tube soldered

in the hole in the socket.

Finishing Sockets.

When the brass sockets are received

at the plant they are already machined
and threaded e.xcept for tliat part out-

side which forms the fuse plu": seat. A
"Bertram" engine lathe with turret at-

tachment is employed for machining-

.this. The shell is chucked, and the out-

side of the socket rough turned, the bar

with cutter held in the second turret

forminn- the fuse plug seat on the out-

side of the socket. Tlie third tool faces

up the bottom of the socket at the same
time,, removing that part of the fuse

tube which projects after soldering. The
brass socket is now hand tapped, and
the shells cleaned and weighed so as to

be ready for the final Government in-

spection. During this they are carefully

JENX'KES MACHIM; ( (I. 1!

LATHE.
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weighed and gauged, and one selected

out of each series for the firing test.

Before being taken to the painting de-

partment, a brass plug is screwed into

the nose. These plugs, as in the case
of the sockets, are made outside, and
do not require any furtlier machining.

Painting.

The accompanying illustration shows
the painting and shipping room. The
painting machine is a portable outfit,

and consists generally of a motor which
drives three cup-shaped shell holders lo-

cated on the top of the table. The motor
is situated below, as shown. The prim-
ing coat is of course grey, the finishing

coat bla^k, and the nose red; the paint
is applied by hand. It will be noticed

in the illustration that the shells on the

floor are arranged in their series, the space; simplicity of control; smaller

packing cases Ijeing seen at the left. amount of heat lost to the surrounding
No particular reference has been made atmospliere; and cleanliness of sur-

iiMn
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ARE READY TO BE MAjn-: I.\ "FIXED AMMTXITII IX.

to the gauging feature which plays a

most important part in the manufac-
ture of any type of shell. The gauges

used are standard, and are as used in

most plants making shells. At each

operation the shells are carefully check-

ed with high and low gauges, and, in ad-

dition, inspectors specially appointed

examine each shell at certain stages of

manufacture.

ELECTRIC FURNACES.
THE principal advantages to be derived

from the use of electric furnaces in pre-

ference to combustion furnaces for re-

heating in steel works are summarized
by T. F. Bailey as follows:—"More ac-

curate temperature control ; non-oxidiz-

ing atmosphere; saving in space; elim-

ination of blast and stack; uniformity
of tennierature throuuhout the heating

roundings. The smaller amount of heat

lost to the surrounding atmosphere
makes the work around an electric fur-

nace far more healthy and agreeable

than with the combustion furnace."

For furnace temperatures not exceed-

ing 2,500 deg. Fahr., the electric fur-

nace will answer any reasonable require-

ments, and so far as the actual fuel cost

alone is concerned, at the rate of one

cent per Kilowatt-hour, will compare
favorably with oil furnaces burning oil

at four cents per gallon.

The modern idea seems to be that as

such a large part of our life is spent in

the occupation' of business, it ought to

be one of pleasant relations and enjoy-

able CJjnditions. These are possible only

as justice, good feeling and honesty pre-

vail.

^%'i

PAIXTIXG DEPARTMEXT AXD SHIPPING ROOM.
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The Design and Constructional Features of Plug Gauges-'-II,

By C. Hattenbcrger

The application and maintenance of proper plug gauges for certain lines of manufac-
ture Tnean greater efficiency and interchang eability . Where a large number of similar
pieces are required, suitable gauges are 'most essential, and should be provided.

ADJUSTABLE PLUG GAUGE.

FLAT gauges are frequently em-
ployed because of their light

weight. In some cases they

are the only gauges that can be

used at all, because cylindrical gauges
of the same size would be too cum-
bersome. Fig. 23 shows an adjust-

able gauge. The frame (A) is an alum-

inum casting, having holes drilled to re-

ceive the screws for holding the hard-

ened measuring blocks (B). When the

gauge shows wear, it is only necessary

to disassemble and reduce the thickness

of the shims (C), after which it can

again be assembled and ground to size

on centres provided for the purpose in

the frame.

Fig. 24 shows an inexpensive form of

flat plug gauge limit type of go and
not go ends and exact size in the centre.

A plug gauge that can be used without

drawing the boring bar from the hole is

shown in Fig. 25. The illustration, the

writer believes, is self-explanatory.

Ball Race Gauges.

Fig. 26 shows a gauge used for gaug-

ing ball races. It consists of the follow-

ing: A sliding plug (A), having the pro-

per limits; these, for obvious reasons,

are shown exaggerated in the illustra-

tion. The spider (B) is milled and drill-

ed to receive the oscillating fingers (C).

These are held against the plug by
means of helical springs shown. The
measuring points (D) are lapped to the

proper length and radius, and should be

a tight fit in part A. A small stud (E)

governs the movement of the sliding

plug.

Another form of ball race gauge is

shown in Fig. 27. This also works on

the principle of a sliding plug. The
measuring points in this case are two
steel balls. A tubular cage (B) and two

studs keep the balls from dropping out

of place.

The gauge in Fig. 28 is the type com-
monly used for gauging taper holes; the

large end shows the depth to which the

gauge should enter.

Accurate Taper Gauge.

Where a very high degree of accuracy

is required, a gauge similar in construc-

tion to that illustrated in Fig. 29 will

answer the purpose. It operates on the

micrometer principle. The graduations

read to a thousandth part of an inch.

Fig. 30 is also an indicating gauge,

but not so well adapted for accurate

work. To the plug A is fitted a movable
ring (B). A flat is milled on B. On this

are marked the graduations. A zero line

is inscribed on the circumference of the

straight portion of the plug. Attention

is called to the three bosses on the ring

(B). These must be ground at right

angles to the axis of the hole.

[

DESIGN AND CONSTBUCTIONAL PBATUBBS OP PLIKJ GAUGES.
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The type of gauge shown in Fig. 31 is

for measuring the relation of a taper to

a shoulder or bottom of a blind hole.

When the ends and circumferences of

the three fingers are all in contact with

the work, there will be no perceptible

shake of the gauge in the hole.

Protecting Plug Gauges.

Referring to the illustration, Fig. 32,

it will be seen that a hole is drilled in

the end of a plug gauge. This is done to

allow the gauge to be placed over a pin

inserted in a shelf used for holding the

plug gauges. It can readily be seen that

gauges so arranged are kept from shift-

ing about, and are protected from in-

jury-

Thread Testing Gauge.

In Fig. 33 is shown a flush pin gauge

of various shapes are needed to check

results. Some, if made in the usual

manner—that is, made solid, would be

too costly. A built-up gauge shown in

Fig. 34 is used for gauging three key-

ways spaced 120 degrees apart.

Duplex Gauge.

Fig. 35 illustrates a type of checking

gauge for gauging the diameter of two

holes. It also serves to gauge their

centre distance or relation to each other.

Multiple Gauge.

Fig. 36 shows how two bores and

three faces are measured by means of a

single gauge. The flanged bushing (A)

is hardened and is ground on the diam-

eter and the inner face of the flange. It

measures the centre hole in the work.

The steel blocks, B and C gauge the

Profile Gauge.

Fig. 38 shows a form of checking

gauge used for gauging the profile of the

work with its relation to the hole. The

profile templet A is made of Ketos non-

warping tool steel. A slot or kerf is

milled in plug B to receive this templet.

It is secured by means of three screws

shown.

The gauge illustrated in Fig. 39 is not

a plug gauge, but is well adapted for

gauging the ring grooves in pistons and

work of like character. The dimension

W represents the width and (d) the

depth of the groove.

Combination Gauge.

Fig. 40 is a combination of plug and

snap gauge. It is used to advantage

where a hole and outside diameter are to

n^.36.
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Grinding Wheels : Their Material and Manufacture
The adoption of grinding as a comutercial operation in
machine shops has been very marked in connection with
shell making. While most users are familiar with the
suitabiliy of different abrasives for certain classes of work,
the principal features regarding the manufacture of grind-
ing wheels have always remained more or less unknown.

GRINDING as a means of removing
metal has been brought to a

state of such perfection and ap-

plied to such a broad field of manufac-
. ture that grinding machines excite no
more comment than engine lathes or

other manufacturing tools. The great

advances made in the production of
high-speed steel have monopolized the at-

tention of manufacturers to so great an
extent that the degree of perfection at-

tained by the makers of grinding wheels
has not been proportionately recognized.

The subject of grinding has received

considerable attention from Mr. John
Davey, of Glasgow, who recently read a

paper before the Keighley Association

of Engineers. The subject of materials

and processes involved in the successful

production of grinding wheels is treated

by him in a most interesting way, and
the information conveyed is certain to

be appreciated by many users of abrasive
products.

Abrasives: Natural and Artificial.

The principal natural abrasives are

emery and corundum. The artificial

abrasives are becoming increasingly

numerous, and include earbolite, carbor-

undum, crystolon, and alundum. These
substances are all products of the elec-

tric furnace.

Emery.

Emery is simply corundum with a
number of impurities present, which fre-

quently accompany it in its natural

state. Several years ago practically all

grinding wheels were made from emery
obtained from the vicinity of Smyrna
and Chester, Mass., U.S.A. The value of
em.ery as an abrasive depends upon the

proportion of crystalline alumina oxide

which it contains. This is the only ele-

ment in emery which is hard enough to

have any appreciable cutting action on
metals.

Corundum.

Pure corundum was adopted in prefer-

ence to emery. Being liarder, the grains

held their sharp points longer, while the

absence of impurities, which caused in-

creased friction without removing any
metal, reduced the heat generated, thus
allowing output to he increased.

f'ornndnm has been obtained in India,

and also in the States of Georgia and
North Carolina, but nearlj' always in

small deposits of varying quality. It

would contain crvstalline alumina to

about 77 per cent. Due to its superiority

over emery, it was eagerly sought after

by tiie makers of grinding wheels. The
supply from the sources mentioned was
limited and uncertain, so that it did not

come into general use until the discovery

in 189G of the now well-known Canadian
mines. Not only do their deposits con-

tain an unlimited supply of corundum,
but the quality is far superior to any
previously mined. It is found to con-

tain 90 per cent, crystalline alumina and
will often analyse much higher. Sharp-
ness combined with just the right tem-
per, has made Canadian corunduta an
ideal abrasive for most kinds of grind-

ing. The Canadian corundum is mined
in Eastern Ontario, the known deposits

covering an area of about 32 miles long

and 5 m.iles wide.

Carborundum.

Carbolite, carborundum and crystolon

are different formations of the same sub-

stance ; i.e., carbide of silicon.

Carborundum is distinct from any-
thing found in nature. It is the product
of the electric furnace, and being under
human control, its freedom from impuri-

ties is assured. Carborundum is the

trade name for carbide of silicon. It is

the crystalline formation of the elements

of carbon and silicon, brought about by
subjecting a mixture of coke and sand

to the inconceivable heat of 7,000° Fahr.

The mixture is placed in the electric fur-

nace, a fire brick structure 50 ft. long
by 8 ft. wide, through which is built a

core or resistance path. Leading to the

core are the carbon rods attached to a set

of power electric cables. To the mixture
of sand and coke is added a quantity of

sawdust which makes the mixture por-

ous, so as to allow for the free escape-

ment of gases which are found during
the operation. When the furnace has

been filled the electric current is turned

on and travels along the. core, generating

a heat that really is beyond human com-
prehension. It is a temperature at which
steel, marble, granite or the highest re-

fractory substances would not only melt,

but would vaporize. In this tremendous
heat the element of carbon and the ele-

ment of silicon fly together and form
crystal masses of the most beautiful

hues. It takes 36 hours for the crystal

to form. At the end of 36 hours the

outer crusts of the mixture are broken

into, the crystal masses removed and

taken to the crushing department. The
grains are, then carefully washed free

from dirt, dried and separated into the

different sizes of grains.

Carborundum is particularly suited

for foundry work and grinding east iron

in the cylindrical and surface grinding

machines.

Alundum.

Alundum is oxide of alumina in

crystalline formation. It is made by
fusing the mineral bauxite to an intense

heat in the electric furnace by the arc

process. Chemically, bauxite is the

purest form of aluminum oxide found in

nature. The best bauxite mines are those

found in the southern part of U.S.A.,

and only the best from these mines are

used in the manufacture of alundum.
Bauxite was considered infusible until

the invention of the alundum electric

furnace.

The furnaces used for the manufac-
ture of alundum are different from the

electric furnace used for the making of

carborundum. They are conical-shaped

pots, which stand on a car, and are heat-

ed by two vertical electrodes, which are

gradually raised as the molten bauxite

fills the furnace. The bauxite, as it is

prepared for the furnace, is in the form
of coarse gravel, that is, the bauxite as

it comes from the mine is in a wet,

clayey state. It is dried by means of a
rotary ealciner. The cylinder of this

machine is 60 ft. in length, and is heated

by two gas producers, the material being

fed in at the farthest from the fire. Plat-

forms are erected upon which the dried

bauxite is placed, and it is fed into the

electric furnace through the top.

Alundum is very suitable for use in

the cylindrical and surface grinding ma-
chines for grinding hardened and soft

steel, brass, bronze, etc.; in fact, it

covers the same field as corundum.

Three distinct processes are now widely

employed for binding together abrasive

grains to make grinding wiieels. These
are the vitrified, silicate and elastic, and
each produces wheels specially suited for

certain kinds of grinding.

Vitrified Process.

More grinding wheels are made by the

vitrified process than any other. It con-

sists in mixing suitable clays and fluxes

in certain proportions witli the grains of
abrasive. This is generally done by the

wet process, when a large amount of
water is added and the mixture stirred

in mixing kettles, until it is quite fluid.

In preparing the mixture before the
water is added, great care is taken to get

the correct proportion of abrasive and
the diflferent clays, and in the case of
combination wheels, where different size

grains are used, the same precaution is

used, so that wheels can be duplicated at

any time. If an order is passed into

the works for a wheel of a certain grit

and grade it is made to the standard
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formula. Some years ago a great deal

of trouble was caused by the wheels

varying, but by the use of improved me-

thods and care in weighing out the cor-

rect proportions of abrasives and clays

this has been reduced to a minimum.

After the mixing, the mixture is drawn

off into moulds and dried in drying

skUl, and the uniformity and balance of

the wheels depend largely upon the skill

of the moulder. The wheels are then

dried and afterwards baked in special

ovens, from which all Are gases are care-

fully excluded. This causes a chemical

reaction, which hardens or sets the bond,

and after sufficient cooling, the wheels

under hydraulic pressure or rammed
into moulds the same as silicate wheels.

They are then baked at a low tempera-

ture to set the shellac. By the elastic

process very thin wheels may be made

and used with safety. Wheels as thin as

1/32 inch are procurable, and are very

useful for cutting of small bars of high-

speed steel. Wheels made by this pro-

cess can be supplied in a few days. All

wheels require to be more or less finished

after the baking or burning process.

This work is done in special lathes, using

a circular steel cutter and other types

of wheel dressers. After finishing, the

wheel is mounted on balancing ways. If

not in balance, it is made so. It is then

revolved at a speed 60 per cent, in ex-

cess of its working speed, producing a

stress more than twice as great as that

developed in use.

The wheels are tested for hardness

by using a sharp-pointed instrument and

comparing them with master discs that

are kept as standards.
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rooms until it is hard enough to be

handled. The wheels are moulded larger

than the size wanted, and are shaved off

on a machine resembling a potter's

wheel. The hole is also put into the

wheel on the machine while the wheel is

in its semi-finished state. The next pro-

cess is placing the wheel in the kiln. The

kilns vary in size, some containing a

chamber 18 ft. in diameter and 8 ft.

high. The wheels are placed on fire-

brick tiles, then surrounded by fire-clay

rings, until the stand is complete. The
kiln will hold several hundred wheels.

The period of burning varies according

to the size of kiln. In the larger kilns it

takes nearly three weeks from the time

the kiln is charged until it is drawn.

During the baking or burning process

the temperature is gradually raised until

it is hot enough to vitrify or partially

melt the clay, about 3,000° Tahr. The
utmost skill and care are required to

successfully bum a kiln, and every pos-

sible device is used to bring the opera-

tion under perfect control. If the tem-

perature is allowed to change too quickly

the wheels will be cracked. If they re-

ceive too much heat 'they will be harder

than intended, and if not enough they

will come out too soft. Wheels made
by the vitrified process are those mostly

in use on cylindrical and surface grind-

ing machines, as they are free cutting.

Silicate Process.

Silicate of soda or water glass is the

principal ingredient in the bond of these

wheels. After it has been thoroughly in-

corporated with the abrasive grains in

special mixing machines, the whole mass
has a thick adhesive quality. In this

condition it is rammed into moulds. This

part of the work requires considerable

are ready to go to the finishing room.

Some shapes of silicate wheels are

moulded under hydraulic pressure, as,

for instance, dish wheels, and all very

hard silicate wheels are so moulded.

Water glass is the principal ingredient

in the bond of silicate wheels, but other

substances have to be added. Wheels
made by this process are used for cutter

sharpening, tool grinding, such as lathe

and planer tools, etc. They can be fur-

nished in a few days, and can be made
up to 60 inches diameter or more, which

is not possible in the vitrified process.

H. L. Gantt says scientific manage-

ment will reduce costs, or, what is its

equivalent, the time and effort necessary

to do a certain amount of work, but it

will not solve the labor problem; it will

not in the long run tend to raise wages

or increase profits. Scientific manage-

ment is suffering more from the fact

that too great claims are being made for

it than from anything else. Far more

fundamental reforms are necessary.

®
When opening up any steam line, take

the following precautions:— (1)—Open

weijht comp/efe (etctfir Poir^erif 0-"'\

Zinc screyf.J/o) /3I6 S-6 ei, to 13/h. 7 7 oz

Body, S/. Sfeel. refisile strrnffh. /le.ooolis. fflO.

/fi>if. Se. Copfier f^flO.

Cop. S3. Steel refisile StrengU. SO.OOO/is . FflC

PJi/f S4. Brass, fflo.
O/aphraom. S5. Mofee/a/ •same as S/ Bore <ih

rim J/fiisheJ. Tofi^hotlcm, smecf/t fo/fed
Ti/he.Si. Seam/ess i/fatrn .steel. CnJs Jfi/aretf.

Screnrs Si'-. S8., S9 MacA. steel.,

Sci-en'. S/t, Zific

BUSSIAN lo-I'DR.

Space iefIntern Oiapliraffn SS IfCafiSl.

To he fllM H-'tll .
-

ese to e60 Spher/cal hullels, i"dia
CoiTiposeil o/^- lead.-fpa/fs. ^Htimony

/port (iy ml f/aced
//? layers £ach /ayeryb/esset/ t/oh'ri.

361 f/-a//>s a/ smeAe mixti/re Corrpii.ied

of:- Metallic onl/'/nany sspar/s
Mafnesii/m ^5parIs l^y ryl^l Spreai/ art
lop of !"• /ayi-r of hvllets.^f slitilien doiv/i.

Hes/rt . Me/le/ paired i/t through ^ Aole
I'n cap. to enliret y fit/ tlie space.

SHRAPNEL SHEILL WITHOUT FfSE NOSE.

Elastic Wheels.

Shellac is the principal ingredient of

the bond of elastic wheels. After the

mixture has been suitably prepared, its

consistency is such that if thin wheels

are wanted it may be rolled into shallow

moulds. Thicker wheels are moulded

all available drips. (2)—Warm the line

by opening the stop valve sufficiently to

warm slowly. (3)—Never allow an in-

experienced man to turn steam into a

cold line. - (4)—Never open the main

valve until certain that the line is thor-

oughly heated.
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Principles of Laying—Off Cylindrical Intersections

By J. W. Ross

The more or less special nature of the work involved in the making of sheet metal pip-
ing has caused many manufacturers to avoid this class of work, with the result that when a
job has to be handled, there is frequently considerable unnecessary loss incurred through
errors in laying off material. The examples treated by the writer of this article should form
a valuable reference to Tnany manufacturers on ordinary as well as special occasions.
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HEAVY PLATE TEE.

FIG. 1 shows in perspective a Tee
which it is proposed to develop in

iieavy plate. The front and side

elevations are shown in Figs. 18 and 19

respectively. The measurements will

he siven in feet, the student reducing

the dimensions to any desirable scale.

Constniction.

,
Measure off C D Fig. 18 equal to 91

inches. Draw the lines A C and B D at

right angles to C D, and equal in length

to the outside dia. of the pipe which is

37 inches. Draw the line A B parallel

and equal in length to C D. C A B D
shows the side elevation of the horizontal

cylinder.

Bisect A B at L. and raise tbe perpen-

dicular J L 10. Measure off L 10' equal

to 22 inches. Through and with 10' as

centre, draw the line 7', 10', 1'. at right

angles to the line L 10', and equal in

length to the neutral diameter of the

pipe which is SGi/o inches Project the

points 7' and 1' down at right angles

to A B, locating the points 7" and 1'

re=iiectively. Connect these points which

will show the neutral outline of the

vertical pipe. Build around the neutral

lines 7', 7', 1', 1', the cross section of the

plate thickness. With is centre de-

scribe the neutral plan view of the ver-

tical cylinder. Divide this circle into a

suitable number of equal spaces. This

number to be at least divisible by four

as was previously explained to show lines

on each quarter of the circle. The great-

er the number of spaces the more accu-

rate the developments. To save confu-

sion of the lines in such a small draw-

ing the number 12 has been chosen.

Project all these ooints, parallel to 10. .1.

and down throuffh A B, indefinitely. Now
construct the end elevation view. Draw
the centre line 7, E. Fig. 19 parallel to

the centre line 10, J, Fig. 18. Project

the line A B, Fisr. 18 over to its inter-

section of the centre line 7 E, Fig. 19,

tlnis locating the point 7'. Locate the

point E by projecting the line C D Fiar.

1 S over to the centre line 7E. Fig. 19. Willi

lontre K and radius K E describe the

circle representing the end view of the

tiutside circumference of the horizontal

-vlinder A B D C. Project the line 7'

•Note: Tho reference letters nnd numerals
in the text, I.e., G^ 7', etc., correspond with
those of the Illustrations Indleatert as G",
'", etc.

10' IS Fig. 18 over to 4\ 1\ 10^, Fig. 19.

With centre 0' and radius equal to half

the neutral diameter of the vertical pipe

draw the circle 1, 4, 7, 10. Divide into

12 equal parts. This plan is shown as

a quarter turn to that of the plan view

in Fig 18. Therefore number accord-

ingly. From all these located points

drop projectors—parallel to 7 E—to the

intersection of the horizontal end view.

Number all these intersections in rela-

tion to the plan view. With K as centre,

draw in the neutral circle line and thick-

ness of the plate for the horizontal

cylinder. Also build up the plate thick-

ness around the neutral lines 4' 4" and
10', 10^ Horizontally project the points

1', 2% 3% 4\ etc.. Fig. 19, to their inter-

sections of the similarly numbered verti-

cal projection lines in Fig. 18. In this

manner locating the mitre points by

the points 1\ 2^ 3^, 4^, 5^ 6^, etc., Fig.

18. Connect these points by an even

curve thus defining the mitre line. With

3.14 which is 114.61 inches or nearly

114% inches. Measure off 1', 7', 1' Fig.

20 equal to 114% inches. Divide into 12

equal spaces. Project these points down-
wards. Number with the object in view

of having the vertical rivet seam on the

lines 1', 1'—1', 1'. Now set the dividers

to the distance 1', T, and 7*, T, Fig. 19.

Transfer this over to this numbered ele-

ment lines in Fig. 20. Proceed in a simi-"

lar manner bv transferring the distances

2', 2', 3', 3=,"4', 4% Fig. 19 to their re-

spective locations in Fig. 20. In trans-

fering these measurements ignore the

flanges at F and G, Fig. 18, and H, Fig.

19. The reason for this is as follows:

—

4', 4', Fig. 19, is drawn without the

flanges, the neutral line striking the

circle as shown at 4^. On the line 10'

10' the flange is shown, and the neutral

line is drawn in its correct relation to

the plate thickness. To transfer 10' 10^

take the measurement as was done for 4'

4". Draw an even curve through these

FIG. 18.

% inch radius draw in the neutral liiie

as at the points 1' and T, Fig. 18. With
14 inch anil 1 inch radii draw the cross

sectional plate thickness. Draw in the

laps. Locate the laps as F and G, Fig.

18. Similarly draw in the flange, rivet,

and lap allowances as shown by H in

Fig. 19. Now proceed to develop the

vertical pipe.

The neutral diameter equals 361/2

iiiclies. The stretchout equals 36^/4 X

ri(3. ]!».

liiualud poiiita on Fig. 20. This is shown
drawn wilh short dash lines. This line

would lio tiie flange line in light plate.

In heavy plate this line will change ac-

cording to the thickness of the plate

used. The plate thickness in the draw-
ings Fig. 18 and 19 is somewhat exag-

gerated for explanatory purposes. Again
to show it more clearly, the section of

plate on the line 1', 2', Fig. 18, is en-

larged in Fig. 21. In Fig. 21 the inside
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radius of the bend is 1/2, therefore the

neutral radius will be % inches. R
locates the centre for this radius and
P and S the extremities of the quadrant.

Bisect this quadrant at Q, thus locating

the centre of the flange. Measure care-

fully along the neutra'l line the straight

as well as the curve from 1' to Q. Take
this distance and transfer it over to the

line r 1' Fig. 20, to locate the point Q,
for the flange line of the templet. Again
measure from Q to the centre of the

rivet, and also from the rivet centre to

the edge of the lap Fig. 21 transfer this

also to the rivet line 1' V Fig. 20 to locate
the rivet line on the flange and the lap
edge. These dimensions may be calcu-

lated. The neutral radius R, P. multi-
plied by 1.57 will give exactly the length
of the neutral quadrant P Q S. R P
equals % inch, and %. X 1-57, equals
slightly over 1% inches, wbieh is the
length of the neutral quadrant P Q S.

Now 1' P equals 22 inches minus the

% inch for radius and the ¥z inch for
plate thickness, whioli e<-|uals 21 inches.

P Q equals 1/2 of P Q S — 9-16 inches.

Therefore 1' P, plus P Q, equals 21 9-16

inches. This dimension being equal to
1' Q in Fig. 20. Also Q S which equals
9-16, plus 114 inches to the rivet centre,

plus 114 inches to the edge of the lap

equals 3 1-16 inches total.

Q G, Fig. 21 therefore equals 31-16
inches. Measure off 7* Q G equal to T
Q G Fig. 20. Refer back to Fig. 19.

Measure along the neutral line the dis-

tance from 10' to the flange line Q and
from Q to the rivet centre, and from
the rivet centre to the lap edge, transfer
these measurements to Fig. 20 on the
lines 4' Q H and 10' Q H. With the five

points Q located, draw in the flange in

relation to the mitre line also draw in
the rivet line and lap edge. Space off

the rivet centres into a suitable number
of equal spaces. One of the corners is

scarfed, that is, thinned down, to permit
of a close fitting joint at this point when
the plate is rolled and fitted into posi-
tion. As was stated before it is not the
usual practice to put the holes in this
templet. These holes being marked off

when fitted on the rolled up horizontal
cylinder.

The opening and the rivet holes will
now be marked off in the cylinder as
shown in Fig. 22. Calculate the stretch-
out of the horizontal cylinder of which
the neutral diameter equals 361/2. The
stretchout equals mVo X 3.14 which is

nearly 114% inches. Measure off D B D
Fig. 22 equal to 114 % inches. Bisect to
locate B, erect the perpendiculars B A,
D C

,
and D C equal in length to that of

D C Fig. 18. Draw tlie line C A C par-
allel to D B D . Draw radial lines from
the points 12, 2% 3^ 4^, 12^ etc.. Fig. 19,
to the centre K. Note where these radial
lines intersect the neutral line of the

cylinder of which K is centre. Transfer

all these distances from these points

measured along the neutral line as 1' to

2% 2' to 3', etc., Fig. 19, to the distances

1-, 2^, 2\ T-, etc., on the line C A C, Fig.

22. Through these points Fig. 22 draw

/ t' j" »' 5 i 7 t' 9' "' 1' /*' '

-^aa_u
^!

I

I

M^A^'K

lines parallel to the centre line A B. Num-
ber these points and lines corresponding

to the points from which they were trans-

ferred. Bisect C D at J and draw in

the horizontal centre line J J. Locate
L Fig. 22 at the intersection of J J with
1' T. Locate M at the .intersection 2"

6' and 12= 8'. Similarly locate N. Take
the distance L to 1° on the mitre line Fig.

18, transfer this to L, 1° Fig. 22. Again

.|. i'm PUTt

fetx
1 v^^

I

FIG. 21.

take tlie distance M 12" Fig. 18, and
transfer over to M, 12°, Fig. 22. Simi-
larly transfer the remaining distances N,
11', N 3", L T, etc., from Fig. 18 to their

respective positions as N, 11°, N 3°, L 7°,

etc., Fig. 22. Connect all these points
with a fair curve thus locating the out-

line of the opening. Take the distance
1' to the rivet centre at G Fig. 18 and
measure this off to locate the rivet

centre on the line 1' T by measuring

from the points 1° and 7°. Similarly lo-

cate the other points for the rivet line.

Draw in this line and space off the rivets

equally. Space off the rivets equally on
the seams C D, so that when the plate
is rolled up all the holes will come fair.

This completes the templet. The method

in this problem of drawing the plate

thickness is applicable to the preceding

as well as the following problems when
dealing with heavy plate.

®
PACKING HYDRAULIC JACKS.

HYDRAULIC jacks sometimes fail to

develop full capacity, or settle slowly

when left standing under a load, with-

out apparent reason. Such failures,

says the engineering department of the

Travellers' Insurance Co., are common-
ly due to defective packing. These de-

fects are first evidenced by the failure

of the jack to raise or hold the load, and,
when this is noted, the jack should be
examined to find out where the packing
failed to hold. The leakage at the de-

fective point is readily detected. A
prominent manufacturer of hydraulic

jacks makes these recommendations
with regard to the valves and their

seats:

—

If the packinar is in good order and
the ram does not rise in pumping the

suction valves are not working properly.

If the lever rises when the hand is re-

moved, the pressure valve is not work-
ing properly. If the valves or their

seats become worn or scratched, grind

tliem to a fit with oil and a little flour

of emery. Be careful not to grind them
too much, and be sure to wash the valves

and their seats perfectly free from em-
ery before putting the jack into service

again. If the valves are deeply scored

or have become too much worn, replace

them with new ones, and grind new
ones lightly to their seats, as described.

®
Short Circuits usually come on slowly,

and discriminating protective gear and
quick-acting circuit breakers should be

a sufficient safeguard to the station

without the use of reactances. While
it is quite true that discriminating pro-

tective gear may do much to increase

the safety factor of the system, the fact

remains that "dead" short-circuits will

sometimes occur, and that in such events

no switch or relay is sufficiently quick-

acting to open the circuit breaker be-

fore the rush of current has occurred.

Furthermore, no discriminating gear can

protect the generator in the event of

a misphase, and it is well known that

the strain on the generator may be

greater in the event of a misphase than

if the generator short-circuited directly

across its terminals.

If a man works for you, Mr. Employer,

have confidence in him. If he be not

deserving of your confidence discharge

him at once. Suspicion and aloofness

never helped any fellow in any situation.
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General Information, Observations and Suggestions. Your Co-operation is invited

MAKING SPRINKLER TAPS.

By F. M.

THE growing use of water sprink-

lers for fire protection has
• brought out a special style of

short tap for threading the connection

The pieces are next placed in a lathe

and rough turned alternately on each
end until within 1-32 in. of the finished

sizes. The rough turning having been
completed, tbe pieces are parted, the

burr gTound off and the ends centred.

Tliey are then turned in successive opera-

FIG. 1. FIG. 2. FIG. 6.

JI.VKIXG SPKINKLEK TAIPS.

REPAIR TO A SPUR GEAR.
By J. McCormack.

SOME time ago I observed the following

repair made upon the broken teeth of ;;

spur gear. Holes were drilled where the

teeth had been, care being taken to re-

tain the proper position. The holes were
tapped of a size to suit the thickness of

the teeth in the gear. The rod stock was
threaded with an adjustable die and made
sufficiently over-size to be a tight fit in

the tapped hole. The pins were placed

a little more than their own diameter
apart and directly in line with the cor-

responding pin in the row ahead. Those
in the pinion were placed t"o crrrespond

with those in the gear to prevent un-

even contact. This repair, although IViir-

Iv serviceable, was only temporary, new
gears being secured within a few days.

siiown in Fig. 1. A sketch of the finish-

ed tap is shown in Fig. 2.

To facilitate the operation of rough
turning on these taps, when made in

large quantities, the stock is prepared
so that all t'lie heavy turning is perform-

ed in pairs before finishing.

The first manufacturing operation is

the cutting to length, which is done in a

rotary saw, as shown in Fig. 3. Six

bars are placed in the vee clamps and
are cut off to a length, equal to twice

that of the taps plus the width neces-

sary for parting, after they have been
rough turned.

After cutting to length, the pieces are

centered on each end in the centreing
' machine shown in Fig. 4. The work is

held in a central position by means of

the vee blocks C and fed to the combina-

tion centre drill A, by means of the

swinging lever attached to tlie tail stock

FIG. a. MAKI.NG SPRINKLER TAPS.

spindle. The piece B, also shown in

Fig. 0. has a knurled cup centre insert-

ed, which takes the place of a dog to

prevent the work from turning while
being centred.

tions of, face slioulder (leaving large
fillet for strength), turn shank, turn for
thread, chamfer, mill the groove, cut

the thread and mill the flutes. The mill-

ing of the gToove in the shank is per-

formed in the jig shown in Fig. 6. The
two steel vee blocks A A are held in

the vise, thus gripping the shank of

the tap and leaving room at the top

for the cutter B to mill the groove.

When threading the taps, a shoe is

placed in the milled groove in the shank
to prevent slipping. After threading,

tiie flutes are milled to form the tap.

The lands are then backed off and the

tap hardened and ground. The harden-

COST KEEPING IN SMALL WORKS.
By M. B. Saunders.

THE one great trouble that the man-
ager of the small jobbing shop has is

to be able to keep a really accurate

system of costs, without having a large

staff to handle it. The following is an
outline of a cost system used in a small

shop, doing a very great variety of re-

pairs, as well as a small amount of

manufacturing.

Numbered order sheets A, are kept in

the office, and when a job comes in, the

name and details are entered in dupli-

.MAKI.VG SPRINKLER 'TAPS~J''IG. 4

ing was done by heating the taps in a
lead baf li to the proper tempenture and
quenching them in water or oil. .After
tempering the shank was ground and
also the flutes with a formed wheel.

cate by means of a piece of carbon paper
on the right half of the form A; the
part marked Al being torn off and given

to the foreman. The large part A, being
then put in a loose leaf binder and kept
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in the office as a record of the job in- quired the foreman enters the particulars

eluding all details as supplied to the upon the hack of the card.

foretaan. Later during the day the man reports

TIME
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CONTEMPORARY WAR ARTICLES
Embracing Information and Data Drawn from a Variety of Sources Relative

to and Arising from the Prosecution of this Many-Sided European War

THE -LEWIS" AUTOMATIC MA-
CHINE GUN.

THE machine guns which the On-

tario Government will supply to

our overseas forces at a cost

of $200,000, might rather be term-

ed rifles. The official name of the

weapon is "The Lewis Automatic

Machine Gun." It weighs only 25

pounds without its tripod support,

which is four and a half pounds in

^•eight. Thus the whole gun may be car-

ried about by one man, and operated

by one man, without difficulty. A power-

ful man may even use the weapon from
the shoulder, as though it were an or-

dinary rifle. One gun can fire 440 rounds

per minute, including the time necessary

to ehani;-(> magazines, eac'h of whidh

contains 47 rounds. It is in operation in

the French and Belgian trenches at the

present time, and is somewhat similar

to a Hotchkiss automatic rifle employed

by the French.

moved and a "spade handle" substitut-

ed.

Constructional Features.

The gun is of very ingenious con-

struction. A detachable magazine loaded

with 47 cartridges is attached to a suit-

able fixing on the barrel near its rear end,

the first cartridge being fed from the

magazine into the firing chamber by the

first forward movement of the firing pin,

which is, however, arrested before the

striker reaches the cartridge unless the

trigger is held back. When the trigger

is pressed, the striker, carried forward

by the mainspring, explodes the cartridge

in position in the firing chamber.

Before the bullet leaves the barrel un-

der the influence of the gas pressure, it

uncovers a hole connecting the barrel

with a cylinder below and lying parallel

with it. A portion of the gas passes into

tlie lower cylinder, driving back the pis-

ton, and with it, the rod against the

zine are exhausted, the rate of contin-

uous fire being as high as 440 rounds
per minute, including the interval occu-

pied by replacing empty magazines with

loaded ones.

Bissipating Barrel Heat.

The dissipation of the intense heat de-

veloped by the almost continuous com-
bustion of explosive charges in the bar-

rel of the machine gun presents a some-

what difficult problem, and failure to

accomplish this efficiently causes the bar-

rel to become red hot and prematurely

to explode the incoming cartridge. The
barrels of the Lewis and the Hotchkiss

guns are both cooled by means of ribs

which radiate the heat into the atmos-

phere, those of the Lewis being placed

longitudinally and contained in a steel

casing, through which cool air is drawn
by the "exhausting" effect of the powd-
er blast in the muzzle end of the casing,

in the same way that the air is drawn

11 IK -LKWIS" ALTOiLATIC MACHINE GUN

I-tBuU plate. 2- Butt plate screws. 3—Butt. 4—Butt tang screw. 5—Butt tang, (i—Feed cover Intch. 7—Butt latch, securing
liutt to receiver. S—^Back sight bed spring. 9 —Back sight bed spring screw. 10—Butt latch spring. 11—Back sight bed. 12—Feed caver
latch pin. 1,"!—Feed cover. 14—Back sight leaf. 15—Back sight thumb piece. 16—Back sight slide catch. 17—Back sight flue adj.
worm. 18—Back sight fine ad.1. worm axis idn. 19—Back sight slide catch spring. 20—Back sight slide. 22^Flring hand grip. 2a

—

Back sight axis pin washer. 24-^Back sight axis pin. 25—'Back sight axis washer fixing pin, 26—Receiver. 27—Magazine pawls spring.
:;()—Trigger. 31—Feed operating stud. X!—Trigger pin. 34—Feed operating arm. 37—Holt that closes breech and takes shock of
discharge. 30—Ouard. 40—Cartridge guide spring. 41—Sear spring. 42—Sear. 43—Magazine pan. 4fi—Gear stop. 47—Striker fixing
pin. 48—Gear stop pin. 4!)~<}ear st<jp spring. 00—Striker, ol—Cartridge spacer. 52—Gear operated by main spring. 53—.Main spring
casing. 54—Magazine top plate rivets. 55— .\Ialn spring which closes breech and returns parts to firing position. 56—Collet pin. 57

—

Main spring collet. 58—^lagazlne center. 59 Main spring rivets. 60—Magazine latch spring. 61—Gear casing. 62—^Magazine latch.
i:i—Gear casing side piece. 65—Gear case hinge pin. 66—'Feed operating arm latch. 67—Magazine top plate. 68—Receiver lock pin.
61)—Cartridge spacer rivets. 70—Interior ftirtridge separators. 71—Radiator casing rear, locking piece. 72—Rack, actuated by piston
and main spring. 7.3—Radiator casing rear, iilatform. 74—Radiator casing rear. 75—iPIstou connecting pin. 76—'Barrel. 77—Gas cylin-
der. 7S—Radiator for cooling barrel. 79—Piston operated by gases of exploding cartridge that ejects empty shell and resets firing pin.
S'O—Regulator key stud. Sl-^Gns regulator key. S2—Gas chamber. R.3—Gas port. 84

—

Gas regulator. .S.t—^Tlanip ring. 86—Fore sight.
s7 -("lamp ring positlnning screw. .88—Clam;i )iiig screw. .'•(I^HBarrei month piece. 90—Radlntor casing front.

The Lewis gun is designed in such a

manner that the only tool necessary to

dismantle it completely is an ordinary

service cartridge, the point of whose bul-

let is used to disconnect every portion of

the mechanism; and this operation is

siicli a simple matter that the gun can
be "knocked down" and any small dam-
aged part replaced, well inside five min-

utes. The weapon takes the service am-
munition, and its range is similar to that

of the service rifles. When used on a

fixed mount the butt stock m.TV be re-

prossure of tlie mainspring. The move-

ment of the rod recocks the gun, throws

out the exploded cartridge case, and dur-

ing the early stage of its return journey,

under the mainspring's influence, trans-

fers a live cartridge from the magazine

to the chamber.

if the gunner lets go the tripper the

firing ceases, and the gun remains cocked

until the trigger is again pressed; if,

however, he keeps a continuous pressure

on the trigger, the weapon continues to

fire until all the cartridges in the maga-

through the fire-box of a locomotive by
the blast of the exhaust steam in the

chimney.

Recoil Feature,

The recoil on the Lewis gun is count-

er-balanced in a very simple and ingeni-

ous manner, the gas from the discharge

being directed by means of a cone at-

tached to the muzzle of the barrel proper,

on to the inner surface of the easing, so

that the friction between the gas and
the metal casing tends to carry the gun
forward with the stream of gas, and so
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counter-balances the force of the recoil

acting in the opposite direction.

The mainspring of the Hotchkiss gun

takes the form of an ordinary coil-

spring acting in compression situated in

the cylinder underneath the barrel;

whilst the same unit in the Lewis is a

spring of the type used for the main-

spring of a watch, but naturally of a

much greater power. This spring is coil-

ed up in a circular case attached to the

gun just in front of the trigger, in a posi

tion sufficiently far from the barrel to

be unaffected by the heat, and, conse-

quently, in no danger of losing its tem-

per from overheating. The Hotchkiss

mainspring acts directly on the piston

rod, which it surrounds; whilst the

Lewis is coupled to its rod by a rack and

pinion.

The magazine of the Lewis gun is cir-

cular in shape, the forty-vseven cart-

ridjres with which it is loaded lying radi-

ally in two layers with their bullets

pointing toward the centre.

MODERN MUNITIONS OF WAR.
AT the Royal Society of Arts recently.

Professor Vivian B. Lewes delivered the

iirst of a special course of three lectures

on the subject of "Modern Munitions of

War." The particular branch dealt with

was "Guns and Propellants. " The re-

maining lectures on "Mines, Shells and

High Explosives" and^ "Poison Gases

and Incendiary Bom.bs" were given on

July 14 and 21 respectively. Sir Bover-

ton Redwood was in the chair, and in in-

troducing the lecturer said that in view

of the diabolical ingenuity with which

the enemy is carrying on this policy of

frightfulness, it was well that the public

should be enlightened upon the subject

of munitions.

Professor Lewes said : Looking over

all the wars we had been engaged in, it

would be found that the cry had always

been the same. In the Napoleonic wars

our troops were crying out for shot and

shell. Later, in the Crimea, fodder and

food were required in addition to shot

and shell, and in the South African War
it was really the compartively small

amount of ammunition that was required

which prevented us being in terrible

trouble then. When the history of the

present war comes to be written when
we have cooled down somewhat and
see things in their true perspective —
the most wonderful thing of all will be
that our supplies of ammunition have
been so remarkably good, and that in

tbis war the ammunition supply had been

far superior to what it had been in any
other war we had ever waged.

Progress in Guns.

As showing the immense strides that

have been made in guns and propellants,

the lecturer drew attention to the fact

that in the Napoleonic wars the old Vic-

tory bad a broadside of fifty-two guns,

and if the whole of that broadside was

fired at once the weight of metal thrown

was only 60 per cent, of the weight of

one shell thrown by the 15-in. guns of

our present super-dreadnoughts.

The next development was to rifle the

guns, which gave increased range and

greater accuracy. Then it became neces-

sary to lengthen the guns in order to get

the best effect of the rotation due to the

rifling. This progress continued, and by

the time of the bombardment of Alex-

andria in 1882, the smallest gun was

double the size of the biggest gun in the

Crimea. The old Inflexible in 1882 had

four 80-ton guns, 16-in. calibre, an inch

bigger than we have to-day, and by 1886

the size had increased to 110 tons, with

a calibre of 16.25-in. using a charge of

960 lb. of powder.

Progress in Explosives.

Since that time an enormous increase

had taken place in armaments which was
accompanied by a very great change in

our explosives. In the Crimea, with the

68-pounders, "rifle large grain" powder
was used, but after the rifling of the

guns was adojDted and the guns were
lengthened, it was found that this pow-
der occasioned too great a stress on the

breech of the gun, coupled with too low

a muzzle velocity. To remedy these de-

fects what was known as "rifle indent

powder" was used, but this proved to be

too expensive, and the Government found

a way out by manufacturing what was
termed "pebble" powder, the "pebbles"
being gradually increased in size until

they reached 1% in. cube. The desider-

atum was slow-burning, with a constant-

ly increasing pressure, and "pebble"
powder was not altogether satisfactory.

For many years this was an enormous
trouble, until General Rodman, of the

United States, suggested large solid cart-

ridges Avith holes from end to end. The
explosion pas.sed tlirough these holes,

which gave the larger surface necessary

to give the increased pressure of gas. It

was a beautiful suggestion, but absolute-

ly impracticable owing to the difficulty of

obtaining uniformity in density in the
powder, and the liability of the cartridge

to crack. The idea, however, was put
into practical form in prism powder. In
this, the powder was made up into prisms
with holes in the centre, and as large a
cartridge as was desired could be built

up in this way.

Smokeless Powder and Gun Cotton.

The next trouble that arose was the

enormous quantity of smoke given off,

both by rifle poAvder and prism powder,
and it was quickly realized that a smoke-
less powder was a necessity. In this

connection a long line of interesting re-

searches had been carried out in the

earlier years of last century. Brief ref-

erence was made to the work of Brock-

enau and Pellews, two French chemists

who laid the foundations for the devel-

opment of smokeless powder. Following

this came the discovery of gun-cotton by
Schonbein, the Swiss chemist.

Professor Lewes went on to mention
the mysterious explosions in various

countries which occurred within the next

two years, and the complete abandon-
ment of gun-cotton for a time. Mean-
while, the use of gun-cotton was kept
alive by the discovery that a lower form
of it could be manufactured by using a

weaker solution of nitric acid. Subse-

quently, General von Lenck, of Austria,

discovered the true cause of the earlier

failures, viz., that as the gun-cotton con-

sisted of fibres acting as minute tubes,

these, in spite of washing, retained a cer-

tain small quantity of nitric acid. Hence
the explosions when the gun-cotton was
packed. This having been settled bej'ond

doubt, the quest for a smokeless powder
took everyone back to gun-cotton, ren-

dered safe as we now know it, and the

man who had never really got the credit

for the discovery of converting gun-cot-

ton into a smokeless powder was Dr.

Walter Reid, who discovered a smokeless

sporting powder.

At the present time nearly every coun-

try was making a descendant of this

powder of Reid's as their service ex-

plosive. The Austrians, Germans, Rus-
sians and French were all using nitro-

cotton powders, although we ourselves

were using nitro-glycerine powder, for

the reason that our service powder had
to stand the climate of all parts of the

world. At the same time it was so un-

stable that its use per se was extremely

ditflcult and had to be safeguarded by all

sorts of restrictions. The German navy,

however, used nitro-glycerine powder on

account of its smaller bulk and conse-

quent lesser storage space required.

Notel found that by mixing collodion

with nitro-glycerine a gelatine body was
obtained. He called this blasting gela-

tine, and this was still the finest mining
engineering explosive in the world. Fur-
thermore, Nobel had noticed that a mix-

ture of nitro-cotton and nitro-glycerine

tamed down the exuberant properties of

both, and, together with General Hess, of

the Austrian army, obtained a wonder-
fully fine smokeless powder by mixing it

with camphor. Later on, however. Sir

Frederick Abel and Professor—now Sir

James Dewar found that a more power-
ful and suitable powder could be ob-

tained by blending true gun-cotton and
nitro-glycerine. They were mixed by
means of acetone, which was afterwards
evaporated off, and the result, to which
5 per cent, of vaseline was put in as a

lubricant for the gun, was the smokeless

powder known as cordite.
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WAR ORDERS AND STOCK MARKET
SPECULATION.

ARISING out of the war, business in many spheres
of industrial enterprise has been—to put it mildly

—

stimulated. Metal working plants are particular
beneficiaries, altiiough, as regards the personal equipment
feature, many other sections of our manufacturing com-
munity are e.xperieneing an almost equivalent boom.

A few month's ago, Sir George E. P'oster, Canadian
Minister of Trade and Commerce in the course of an
eloquent address before Ward Three Conservative Asso-
ciation, Toronto, liazarded the opinion that before peace
ntrain reicrtied "this war would sadden us and make us a

more serious people, and would teach us that there is

something more to live for than mere business, speculation
and pleasure."

We are somewhat at a loss as to the popular classifi-

cation of his then prediction, in a word, whether it were
viewed from the standpoint of its avowed intention—the
optimistic, or its opposite—the pessimistic. However it

be, recent happenings give clear indication that Sir George
*as all wrong in attributing either sadness or seriousness
as our portion of the grim struggle. Each succeeding
month of the war duration appears to have been getting
us just that much further away from the dual state re-

ferred to, and through the increasing demand for war
munitions and supplies, is making us to all intents and
purposes ohlivious of our real individual place and part
in the issues at stake.

Patriotism, Sir George made very clear, means sacri-

fice and not its commonly experienced substitute—skil-

fully masked service to our individual profit. If we
would judge, however, by the wild speculation which lias

prevailed for several weeks in prominent industrial

stocks, it is quite apparent that the attempt to make
personal profit out of real or imaginary war order busi-

ness is tlie primary and all-important consideration. All

of this is, of course, a sure menace to legitimate business,,

and of necessity must be reckoned with sooner or later.

Men who liave been observers of Wall Street for half

a century say that while there have been manipulations
in the past, those now being carried on are more open than

any ever before perpetrated. What is true of Wall
Street is equally true of our Canadian stock exchanges.

Industrially, and as a matter of fact in every depart-
ment of our national life, we have for quite many months
suffered severely from excesses of a similar nature. The
convalescing process has been a long and trying one, and
such as might at least have been expected to breed caution
in the future. Not so, however; the war has provided the

opportunity and excuse whereby stocks and shares of our

industrial enterprises may be deliberately manipulated so

tliat their price be forced up to figures altogether foreign

to their value, and so that an unsuspecting public in its

thousands and tens of thousands be fleeced and absolutely

ruined. The hardships engendered by the excesses and
speculation practised in the few years preceding twenty
months ago will be but a mere bagatelle when compared
to what may be expected when this war order stock

speculation comes, as it certainly will to its logical and
disastrous end.

We make complaint that much of the war order busi-

ness that should iiave been ours has been placed in the

United States, and we are not satisfied because of the

apparent lack of further and greater consideration being
given us in the matter of orders, in the filling of which we
have shown ourselves to be fully competent. More war
contracts placed, if simply made an excuse for stock

manipulation instead of being considered the legitimate

business of our Dominion, will in tiie nature of things

contribute little of blessing to our people but much of

curse.

Public opinion was never in our liistory in more need
of being aroused tlian it is to-day relative to stock market
gambling in Canadian "Industrials," and, as on the occa-

sion of the outbreak of the war, those responsible for the

conduct of our stock exchanges took drastic measures to

meet the then abnormal situation, and did so successfully,

it is equally incumbent, if not more so that they now
tackle the new situation and get it on a .sane basis before

it gets altogether out of hand and culminates in a business

dislocation and demoralization from which it may take

well on to a decade to bring back again to normal.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON.

Grey Forge, Pittsburgh

Lake Superior, char-

coal, Chicago

Ferro Nickel pig iron

(Soo)

Middlesboro, No. 3

Carron, special

Carron, soft

Cleveland, No. 3

Clarence, No. 3

Glengarnoek

Summerlee, No. 1

Summerlee, No. 3

Michigan charcoal iron.

Victoria, No. 1

Victoria, No. 2X
Victoria, No. 2 Plain .

.

Hamilton, No. 1

Hamilton, No. 2

$13 20 $13 45

15 75

Tea lead $ 3 50 $ 3 50
Scrap zinc 12 00 13 00
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COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsville Foundry Coke. . .4.85-5.15

yough, steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99

Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 45%
At warehouse 40%
Discounts off new list. Warehouse price atlist.

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half

Putty, lOO-lb. drums
Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll ..

Motor gasoline, single bbls., gal. .

.

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, 'single bbls

Linseed oil, boiled, single bbls. .

.

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. . .

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila

Drilling cables, Manila

Lard oil, per gal

Union thread cutting oil

Imperial quenching oil

.263/4

2.70

9.67

0.18

0.95

0.18

0.18

0.66

0.67

0.70

2.50

4.00

0.10

0.16

0.20

0.17

0.73

0.60

0.35

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
^4 in«h

5-16 inch

% inch

7-16 inch

1/2 inch

9-16 inch

% inch

% inch

% inch

1 inch
Above quotations are per 100 lbs.

.$8.00

. 5.35

. 4.60

. 4.30

. 4.05

. 4.05

. 3.90

. 3.85

. 3.65

. 3.45

TWIST DRILLS.

%
Carbon up to IV2 in 60

Caribon over V/2 in 25

High Speed 40

Blacksmith 60

Bit Stock 60 and 5

Centre Drill 20

Ratchet 20

Combined drill and c.t.a.k 15
Discounts oflT standard list.

REAMERS.
%

Hand •.

.

25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Centre 25

Pipe Reamers 80
Discounts off standard list.

IRON PIPE FITTINGS.
Canadian malleable, 35 per cent.; cast

iron, 60; standard bushings, 60; headers,

60; flanged unions, 60; malleable 'bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $3 00 $2 90

Canada plates, dull,

52 sheets

Canada Plates, all bright.

.

Apollo brand, 10% oz.

galvanized

Queen's Head, 28 B.W.G.
FlcMir-de-Lis, 28 B. W. G..

.

Gorbal's Best, No. 28

Viking metal, No. 28

Colborne Crown, No. 28..

3 25

4 40

6 40

6 50

5 75

6 50

6 00

5 38

3 50

4 60

5 95

6 50

5 75

6 50

6 00

5 30

Size

1 in.

Piin.
IV2 in.

1% in.

2 in.

21/4 in.

2K in.

3 in.

314 in.

31/2 in.

4 in.

BOILER TUBES.
Seamless

$11 00

11 00

11 00

11 00

11 50

13 00

14 00

16 00

Lapwelded

20 00

25 50

9 20

12 10

12 70

13 90

15 00

18 90

Prices per 100 feet, Montreal and Toronto.

WASTE.
WHITE. Cents per lb.

XXX Extra lOy*

X Grand O93/4

XLCR 091/i

X Empire O8V2

X Press 07%
COI^OIUED.

Lion 07yR
Standard 06%
Popular 05%
Keen 051^

wool/ PACKING.
Arrow 16

Axle . . . 11

Anvil 08

Anchor 07
WASHED WIPXRS.

Select White 09

Mixed Colored O614

Dark Colored 05%
This list subject to trade discount for

quantity.

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble 50%
Standard 50 & 10%
Cut leather lacing. No. 1 $1.20

Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B.B.

3-16 in $9.00

3/4 in 6.25

5-16 in 4.65

% in 4.00

7-16 in 4.00

1/0 in 4.00
Prices per 100 lbs.

PLATING CHEMICALS.
Acid, boracic $ .15

Acid, hydrochloric 05

Acid, hydrofluoric 06
Acid, Nitric 10

Acid, sulphuric 05
Ammonia, aqua 08

Ammonium carbonate 15
Ammonium chloride 11
Ammonium hydrosulphuret 35

Ammonium sulphate 07

Arsenic, white 10

Copper sulphate 10

Cyanide of potassium (95 to 96%) .35

Iron perchloride 20

Lead acetate 16

Nickel ammonium sulphate 10

Nickel carbonate 50

Nickel sulphate 20

Potassium carbonate 40
Potassium sulphide 30

Silver chloride (per oz.) .65

Silver nitrate (per oz.) .45

Sodium bisulphite 10

Sodium carbonate crystals 04

Sodium cyanide 35

Sodium hydrate 04

Sodium hyposulphite (per 100 lbs.) 3.00

Sodium phosphate 14

Tin chloride 45

Zinc chloride ." 20

Zinc sulphate .08

Prices Per Lb. Unless Otherwise Stated.

ANODES.
Nickel 47 to .52

Cobalt 1.75 to 2.00

Copper 25 to .28

Tin 45 to .50

Silver 55 to .60

Zinc 30 to .33

Prices Per I.b.

BELTING RUBBER.
Standard 50%
Best grades 30%

PLATING SUPPLIES.
Polishing wheels, felt 1.50 to 1.75

Polishing wheels, bnllneck.. .80

Emery in kegs 4^/2 to .06

Pumice, ground .05

Emery glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silver 25 to .50

Rouge, nickel and brass... .15 to .25

Prices Per I.b.
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Toronto, Ont., Aug. 10, 1915.—There

is little change to note in the industrial

situation, conditions being much the

same as during the last few weeks. Com-
pared with conditions jtrevailing one

year ago, the business outlook is favor-

able, and the steady improvement in

trade is distinctly encouraging. Per-

haps the most interesting feature is the

improvement in the steel trade. Twelve

months ago, conditions in the steel trade

were very quiet and production had fal-

len off considerably. Now the mills are

very active, and working' almost to capa-

city. Production is practically all on ac-

count of the war. The crop reports gen-

erally are very favorable, and if the

yield is as good as is anticipated, it will

be of the greatest benefit to the country.

The trade returns for the Dominion

for the last fiscal year recently pub-

lished by the Department of Trade and

Commerce contain some interesting fig-

ures. The imports of merchandise fell

off by nearly 163 million dollars, as

compared with 1914, while the exports

showed an increase of a little more than

four millions. The encouraging feature,

however, is the fact that for the first

timie in many years the balance of trade

in regard to exports and imports is in

Canada's favor. This condition is, of

course, entirely as a result of the war.

The increase in exports of manufactured

goods being one of the principal rea-

sons for the favorable trade balance.

Steel Market.

The outlook in the steel -trade con-

tinues to improve, which is due almost

entirely to war business. Canadian

mills are operating almost to capacity,

and, in addition to the output of forgings

and bars for shells, are producing other

steel products, both finished and semi-

finished.

It is reported that negotiations are

pending between the Dominion Steel Cor-

poration and the French Government for

a large order of finished shells. It is

understood that, while nothing has been

definitelv settled, a contract will be

signed at an early date. If this business

is closed the outlook in the shell in-

dustry will improve considerably, as it

may lead to other orders for shells being

placed here in addition to those being

handled by the Shell Committee. It is

rumored that the Russian Government
has awarded another large contract for

shells to the Canadian Car and Foundry
Co. In any case it is extremely prob-

able that it will be distributed among
the same concerns in the States as the

previous contract, and so will not be of

any particular interest to manufacturers

on this side of the line.

Prices on bars, plates, and small

shapes are holding very firm, and higher

prices for 'Pittsbnrgli products may be

expected any time. Boiler tubes have

advanced approximately $1 per 100 feet.

WrougJit iron pipe is very firm and an

advance is expected in the near future.

Galvanized sheets are easier to obtain,

and spelter has declined somewhat. Some
makers are still out of the market, and
are only filling up old contracts. Prices

of galvanized sheets are unchanged but

have an easier tendency. The black

sheet market is steadily gaining strength

OUR EMPIRE COHESION.

It needed this one supreme strug-

gle to teach the world that when
an enemy grappled with the Brit-

ish Empire, or part of the Empire,

he grappled with the whole. The
British Empire is stronger to-day

than ever before. It will signalize

to neutrals that it is more than a

name; it will demonstrate that

the one great unity is to be reck-

oned with as a whole, and not in

sections. The Empire will be a
power for peace that never existed

before, and go far to solve the in-

ternational relations of the world.

and quotations are firm with an upward,
tendency.

The high-speed tool steel situation is

acute, and fears are expressed that the

shortage will be very serious, if it has

not already become so.

The conditions in the steel trade in

the States continue to improve, and
big business is being done in rounds for

shells. Mills are so viell supplied with

orders for bars that they are conserva-

tive about taking on any more tonnage,

although large orders are offering from
foreign countries. Tlie market is well

established at ,$1.30, Pittsburgh, and it

is expected that $1.35 will soon prevail.

Pig Iron.

Furnaces connected with steel plants

continue active, but the demand for

foundry iron is light. Tlie pis iron sit-

uation is improving in the States, and
prices have a higher tendency.

Scrap Metals.

The market for heavy melting steel is

active, and quotations firmer. Prices of

copper and brass scrap are holding firm

on good demand. Scrap lead is quiet, and
prices have a weaker tendency. Zinc is

quiet, and unchanged.

Machine Tools.

There is no change in the machine
tool situation, and business is quieter

after the recent spell of great activity.

Inquiries are being sent out by firms

contemplating making shells, but few or-

ders have been placed except by those

firms already engaged in making shells

who are adding to their equipment. Mak-
ers of machine tools are very busy, and
deliveries are still very backward. Deal-

ers are not idle, however, by any means,

as they fully expect increased activity

later, and are making preparations to

meet the demand as far as possible.

Supplies.

Business continues brisk in machine
shop supplies. Prices are holding firm,

and there are few changes of importance
to note. Transmission rope is now being

quoted at 20c per pound. The linseed oil

market is unsettled, but prices are un-

changed. An advance in the price of

white waste will probably be announced
very shortly.

Metals.

Continued weakness characterizes the

metal markets. There has been no sign

of a recovery during the week, and the

weakness has been further intensified in

the London market by the depression fol-

lowing the fall of Wars-Jw. While this

loss indicates that the war will be pro-

longed and therefore increases demand
for munitions and their many dequire-

ments, yet for the time being these facts

have been offset by the psychological as-

pect of the situation. The metals prin-

cipally affected are tin, copper, spelter

and lead, which have all declined in Lon-

don, and also locally, with the single ex-

ception .of copper, which, although dull,

is unchanged. The antimony spot mar-

ket is easier, but quotations are un-

changed. The volume of business con-

tinues good, and compares very favorab-

ly with conditions prevailing twelve

months ago, altogether apart from the

increase in the demand for metals for

munitions.

Tin.-—The market in London is de-

pressed and has declined again. Con-
ditions in the States are good, but the

New York market has been affected in

sj-mpathy with London. There is some
scarcity of spot tin, and if there were a

better tone in the market, a recovery

might be expected. Tin has declined Ic,

and is quoted locally at 41c per pound.

Copper.—The depression caused by the

fall of Warsaw has unsettled the mar-
ket, but quotations have been main-

tained. The prospect of a war of longer

duration improves the position of cop-
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per owing to the consequent larger de-

mand for this metal. The market is dull

and prices are unchanged at 21c per

pound.

Spelter.—The market is weak, and

lower with little buying. There is an en-

tire absence of inquiry, and efforts to

draw bids from buyers have met with

little success. The scarcity of spot spel-

ter has been largely overcome by the

output of the smelters. Export orders

have dropped! off, ami although these

have been large over recent months,

the shipments represent orders placed

some time au'o. Spelter has declined 2c

and quotations are nominal at 23c per

pound.

Lead.—There is practically no demand
for lead, and the market is weak. It is

extremely probable that the "Trust"
will liave to reduce their prices. Local

prices have declined i/^c, and quotations

are nominal at 7c per pound.

Antimony.—The spot market is eas-

ier, but there is a good inquiry for ex-

tended futures. Supplies of antimony

are easier to obtain, but quotations are

unchanged, and nominal at 40c per

pound.

Aluminum.—There is no improvement

in tlie situation as regards scarcity of

aluminum. The market is firm and quo-

tations nominal at 40e per pound.

St. John, N.B., August 7.—A practical

suggestion for the speeding up of muni-

tions supplies in Canada, at least so far

as St. John is concerned, was heard by

D. A. Thomas, former Welsh M.P., now
touring Canada as special representative

for Lloyd George, when he visited this

city yesterday. Should the suggestion

be adopted, it would have a far-reaching

effect upon the city in the way of em-

ployment, besides contributing to the

increased output of supplies of war.

In his inspection of the lately in-

stalled plant in the local Exhibition

Buildings, Mr. Thomas was told by

George McAvity, of T. McAvity & Sons,

Ltd., that his firm intended to treble its

output of shells and its proposed plant

if sufficient orders were received. Be-

yond that, Mr. McAvity offered to the

War Office the advantages of the whole

expenditure to date on the plan and

foundations of the site tliat T. McAvity
& Sons, Ltd., have acquired in Marsh
Road, and of the firm's wliole technical

experience, if they wanted to erect a

special factory for munitions. The offer

was unconditional, except that the

buildings and site should revert to the

firm at the close of the war.

Some idea of the vastness of the offer

may be gleaned from the fact that al-

ready upwards of $10,000 has been spent

in preliminary work by the firm for iron

and brass foundry purposes. Mr. Mc-
Avity particularly impressed upon the

visitor the advantages in the way of

shipping from an ice-free port, open all

the year round, and said that if agreed

upon, the new works could be in opera-

tion by next December, a matter of only

a few months. The offer was heard

with attentive interest by Mr. Thomas,

who will report upon it.

Mr. Thomas while in St. John visited

the various factories and foundries

where war supplies are being manufac-

tured, including those of T. McAvity &
Sons, James Fleming, the Wilson Box
Factory, and others. He did the same

in Moncton, New Glasgow, Halifax and

other centres in the Maritime Provinces.

Speaking of Canada's share in manu-

facture of materials, he said that the

progress made had been most remark-

able. The only plant of its kind in

Canada, a year ago, had been the small

arsenal at Ottawa, employing about

three hundred men. To-day more than

one hundred towns, villages and cities

through the Dominion were engaged in

making supplies for war purposes. In

view of the tremendous sacrifice Canada

was making, he said, the British Govern-

ment felt she should have all the war

orders possible, especially since she had

shown herself well able to meet them.

A New Elevator.

General Manager Gutelius, of the

Government Railways, was in St. John

this week, and was interviewed by a

delegation from the Board of Trade. He
assured them of pending improvements

at this port as soon as finances were

bettered, and of particular interest to

St. John and Canada as a whole, he

made the statement that a new elevator

was to be erected here, not far from the

Atlantic Sugar Refinery in Lower Cove.

The new facilities would include also

two piers 750 feet long. The elevator

would replace that which was destroyed

by fire last summer, and which would

not be rebuilt on the old site because of

other plans being had for work there.

Patriotic Endeavor.

The officials and employes of Rhodes,

Curry Co., of Amherst, with their

branches at Halifax, New Glasgow, and

St. John, have contributed $1,000 to a

fund for the purchase of a machine gun

for the Militia Department at Ottawa.

The certified check for the amount has

been forwarded.

For the collection of a million-dollar

fund for the care of wounded Canadian

soldiers a practical suggestion has been

made by W. E. Roop, foreman in the

woodworkinar department of T. S. Sims

& Co., brush manufacturers, St.' John.

He has put forth tlie suggestion that

every working man in Canada give one

day's pay to the fund, and thinks that

in this way enough could be raised for

the purpose.

Contracts Let.

A. R. C. Clark & Son, of St. John,

have been awarded the contract for the

installation of water and sewerage in

Bathurst, N.B. The contract covers

about $131,000, including the construc-

tion of a dam and pumping station, and

about seven miles of water and sewage

mains. A large stand pipe with a 405,-

000 gallon capacity is to be erected also.

E. W. Green has been awarded the

contract for the erection of a new steel

and concrete garage in Carleton Street,

St. John. The site is 120 feet by 87,

and it is reported that the purpose is to

establish a line of jitneys here.

The contract for a new sewer in Lan-

caster has been given to Messrs. Kane
& Ring. It represents an expenditure

of about $10,000.

W. J. Hunter, of Sussex, has been

awarded the contract for the erection of

a large dam at Campbellton for the

Shives Lumber Co. It will be about 175'

feet long and 32 feet high.

CANADA'S TRADE POSITION.

THE trade returns of the Dominion for

the last fiscal year, just published, re-

flect the general trade restriction both

before and during the war up to March
31 last. As compared with the preced-

ing year, there was a net decrease of

about 158 millions in the exports and

imports of merchandise. Imports of

merchandise fell off by nearly 163 mil-

lion dollars as compared with 1914,

wliile exports of merchandise showed an

increase of a little more than four

millions.

It is encouraging to note, however,

that for the first time in .many years the

balance of trade for the year- in regard

to imports and exports of merchandise

is in Canada's favor, the total imports

being $455,471,471, while exports are

valued at $461,442,509.

The movement of coin and bullion,

wliich was abnormal following the out-

break of the war, of course swells the

total figures very considerably. The
imports of coin and bullion during the

last fiscal year amounted to no less than

$131,992,992, as compared with $15,236,-

305 for the preceding year.

British Imports.

Canada's imports from the British

Empire for the year totalled $110,272,-

787, a decrease of nearly forty millions

as compared with the preceding year.

Imports from Great Britain, which'

totalled $90,085,840, fell off by nearly

forty-two millions. Imports from the

British West Indies, Tiowever, increased

liy nearly two millions. Imports of mer-
chandise from the United States last

year totalled $296,632,506, a decrease of

nearlv a hundred millions.
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Exports to Britain.

Canada's exports to British countries

during the year totalled $237,558,704, a

decrease of nearly ten millions, nearly

all of which was in exports to the United

Kingdom. As compared with this, Can-

ada increased her sales of Canadian

produce to the United States by some

ten millions, the total for the year being

$173,320,798. During the year Canada

bought from the United States 123 mil-

lion dollars' worth of goods more than

she sold to the United States. In the

case of Great Britain, the Dominion sold

121 million dollars' worth of goods more

than she bought.

The increase in exports of merchan-

dise during the yoar was due solely to

the increased transportation through

Canada of foreign produce, which was

greater by some twenty-eight millions

than in the previous year, and was made

up principally of horses, oats and wheat

boutrht from the I'nited States for war

purposes and shipped through^ Canadian

ports.

Canadian Produce Exports.

The exports of Canadian produce

show a decrease of $22,169,603. Exports

of the mine decreased from $.52,039,054

in 1914 to $51,740,989 for 1915; the fish-

eries from $20,623,560 to $19,687,068;

agricultural products from $198,220,029

to $134,746,050.

On the other hand, exports of animal

produce increased from $53,349,119 to

$74,390,743, and of manufactures from

$57,443,452 to $85,539,501. The increase

in the exports of animal produce re-

flects, of course, the large sales to the

United States of beef cattle following

the taking down by the United States of

the tariff barriers. The increase in the

exports of manufactures is largely due

to Canada's sales of war munitions to

the allies.

Foreign Trade.

The effects of the war are seen in the

figures of the trade with France and

Volume XIV.

Germany. Imports from France last

year totalled $8,449,186, as compared

with $14,276,378. Exports to France

totalled $14,595,705, as compared

with $3,810,562 for the preceding fiscal

year. From Germany Canada bought

during the twelve months goods to the

value of $4,314,805, as compared with

$14,586,223 for the preceding year. To
Germany Canada sold last year goods to

the value of $2,162,010, as compared

with $4,423,736 in 1913-14. The total

trade of Canada with Germany in 1913-

14 amounted to $19,019,969. In 1914-15

it amounted to $7,248,996. This year it

will be nil.

The Quebec Streams Conunission are

having a large dam built above the La
Loutre rapids by the St. Maurice Con-

struction Co. The dam will cost $1,-

425,000, and will probably be completed

in 1918. Eraser, Brace & Co., of Mont-

real, will undertake the greater part of

the work.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should he kept supplied with catalogues, price listS;

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f . at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Republic.

H. R. Poussctte, 278 Balcarce, Buenon Aires. Cable Address,
Canadian.

Australasia.

D. H. Ross, Stock Exchange BuUddns, Melbourne, Cable ad-
dress, Canadian.

British West Indies.

Xewfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street,

St. John's. Cable addressi, Canadian.

New Zealand.

W. A, Beddoe, Dnlon Buildings, Customt Street, AuckUnd.
Cable address, Canadian.

. H. 8. Flood, Bridgetown, Barbadoes, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 6 Kinklang Road, Shanghai. Cable Address
Cancoma.

Cuba.
Acting Trade Commissioner, Lonja del Comerclo, Apartado

1290, Havana. Cable address, Cantracom.

France.

PhlUlpe 'Roy, CommlBsioner General, 17 and 19 Boulevard
de» Capuclnes, Paris. Cable address, Stadacona

Japan.
a. B, Johnson, P.O. Box 109, Yokohama. Cable Address,

Canadian.

South Africa.

W. J. Bgan, Norwich Union Buildings, Cape Town,
address, Cantracom.

CabU

Holland.
T. Llthgow, Zuidblaak, 26, Rotterdam.
WatermlU.

Cable address,

United Kingdom.

E. de B. Arnaud, Sun Building,. Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cahle address, Caa-
adlan..

Acting Trade Commissioner, North British Building East
Parade, Leeds. Cable address, Canadian.

F. A. C. Blckerdlke, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Harrison W.itson, 73 Basinghall Street, London, B.C., Eng-
land. Cable address, Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. B. Beckwith, e-o Tracey Hmos, MedelUn, Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

Cable

Norway and Denmarlc.

C. E. Sontum, Grubbeged No. 4, Christiana, Norway,
address, Sontums.

South Africa.

D. M. McKlbbln, Parker, Wood & Co., Buildings, P.O. Box
559, Johannesburg.

B. J. Wilkinson, Durban, 41 St, Andrew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. GTlfTIth, Secretary, 17 Victoria Street, London, S.W., BJngland.
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' Principles of Laying—Off Cylindrical Intersections-'-lII.

By J. W. Ross

The more or less special nature of the work involved in the making of sheet metal pip-

ing has caused many mamifacturers to avoid this class of work, with the result that when a

job has to be handled, there is frequently considerable unnecessary loss incurred through
errors in laying off material. The examples treated by the writer of this article should form
a valuable reference to many m,anufacturers on ordinary as well as special occasions.

TEE WITH INCLINED INTER-
SECTION.

THE perspective cut, Fig. 23, and
the side and end elevation. Figs.

24 and 25, show a pipe intersect-

ing a larger pipe at an angle of 60 de-

grees.

Construction.

With centre and radius equal to 1

inch, describe the circle P Q' 1^ Q' Fig.

24. This representing the end view of

a horizontal cylinder of 2 inches in

diameter. Draw the centre line P, 0, 7

at right angles to the horizontal line Q'

Q'. Continue the centre line Q' Q' Fig.

24 over to Q Q, Fig. 25. Make this equal

to 2% inches. At an angle of 60 degrees

to Q R Q draw the line R 4. Project

the points 1' and P, Fig. 24 respectively

to the line C D and A B drawn parallel

to Q R Q. Draw A Q C and B Q D at

right angles to Q R Q. Measure L 4'

equal to ly^ inches. Draw 1* 4' 7' right

angles to R 4'. Make 4' the centre of

the diameter 1' 4' T' which is equal to

V/i- Parallel with R 4' draw the lines T
7" and 1* 1' to their intersection of the

line C D. With centre X describe the

circle 1, 4, 7, 10. with diameter equal to

the neutral diameter of the inclined pipe.

Divide this neutral circumference into

12 equal parts. Project these points

—

parallel with R 4—through the line C
D. In a suitable position on the centre

line P 7, draw the neutral circumference

with the centre X, Fig. 24. Divide this

into the same number of equal spaces

as was done in Fig. 25. Parallel to the

centre line project all these points down
to the inte»'section of the cylinder Q' 1'

Q' P. Number accordingly where these

points intersect the cylinder Fig. 24, pro-

ject over by parallel lines to the inter-

section of similarly numbered inclined

lines in Fig. 25, locating the points 2',

12', .3', 4', etc. Fig. 25. A fair curve

drawn through these points locates the

mitre line, and the flange line for liglit

riveted pipe.

Development.

Measure off V T V, Fig. 26 equal to

the length of the circumference of the

circle 1, 4, 7. 10 in either Figs. 24 or 25.

Divide this line into 12 equal spaces.

Draw vertical linos through these points

at right angles to the line 1' 7' 1', Fig.

26. Number these points in consecutive

order and in relation to the position of

tlie longitudinal seam. Evidently 1' 1',

Fig. 25 will be the most suitable position

for this seam as regards the driving of

the rivets.

Take the distance 1' to T, Fig. 25 and
transfer this over to Fig. 26. Also take

the distances 2' 2', 3' 3' 4' 4= etc. Fig.

FIG. 23.

25 and transfer these over to their cor-

rect position in Fig. 26. Through these

located points draw the mitre line. Add
on a suitable amount for lap and draw

"in the rivet lines.

In the preceding problems the measure-

ments of the elements, for transferring

to the templet, may be taken from either

the side or end elevations. Take for

example Figs. 2 and 3. The measure-

FI({. Ji. Pio. ^.->.

ment of the element T, 1' Fig. 2 is equal

to the measurement 1' 1' Fig. 3. And
7' 7' 6' 6' 5' 5' etc. Fig. 2 are all equal

respectively to 7' 7" 6' 6' 5* 5" etc. Fig. 3.

In Figs. 24 and 25 this i» not the case.

The reason why will be briefly explained

without going too deeply into the prin-

ciples of projection. In both views Figs.

2 and 3, the centre line of the vertical-

cylinder intersects at right angles to the

centre line of the horizontal cylinder. All

lines parallel to the centre line in one

view to that of the other, will show the

true lengths of the lines. This condi-

tion meets the case of Figs. '2 and 3 as

all the vertical lines in Fig. 2 are shown
vertical in Fig. 3. Therefore the true

length of similarly numbered lines are

equal in each view. The true length of

a horizontal line is shown by a straight

line in one view and by a point in an-

other. So in the case just stated it does

not matter which view these measure-

ments are taken from, providing they

meet the conditions which were stated.

In Fig. 24 the elements—1' 1' 2' 2', etc.—

are parallel with the centre line 7 P, also

the elements—r 1' 2' 2" etc.—Fig. 3 are

parallel with the centre line 4 R. But

all the elements of one view are not par-

allel with all the elements of the other

view. Therefore, the true length is not

shown in both views. In Fig. 24 the

centre line is shown at right angles to

the horizontal line. But in Fig. 25 the

centre line is shown at an angle of 60

dpnrees to the horizontal line. There-

fore the elements will be foreshortened

in Fig. 24 and their true lengths shown

in Fig. 25. As will be observed, the true

length of elements were transferred from

Fig. 25 to the templet in Fis; 26. By
the way if the vertical centre line in Fig.

24 had also been inclined to the hori-

zontal line, then the elements in both

<• j' <' 1^ t' 9' m' //' /e'

FIG. 20.

views would have been foreshortened.

The true length would then have to be

found by construction. This .construc-

tion method is termed triangulation,

which will be explained in a forthcom-

ing issue.

Development of the Intersected Pipe.

The diameter of the circumference P
Q' r Q' equals 2 inches. The stretchout

will equal 2 X 3.14 which is 6.28 inches,
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or slightly over 61/4 inches. Measure off

B D B Fig. 27 equal to this distance,

Bisect at D and raise the perpendicular

D C. Measure along the curve the dis-

tances 1^ 22, 2^ 3V,3? 42 etc. Kg. 24, and
transfer over to 1^ 2^, 2^ 3', 3^ 4^ etc. Fig.

27. From these points draw lines par-

allel to the centre line C D which is also

denoted by 1' 7'. Bisect A B at P Fig.

27. Draw the centre line P P. Where
P P intersects the elements, letter as

shown in Fig. 27.

Bisect A B Fig. 25 at P. Erect the

perpendicular P L. Locate the points

M N W at the intersection of this line

<y t' r u'ii'm

with the horizontal projection lines. Fig.

25. Set the dividers to the distance L T
Fig. 25. Transfer to L 1° Fig. 27. Again
set the dividers to L T Fig. 25. Trans-
fer this distance to L 7° Fig. 27. Simi-
larly take the distances M 6", M 8^ M 2",

M 12^ N 3=, N 11', N 5' N 9', W
4' W 10^, and transfer to their allocated

lines in Fig. 27. Draw a fair curve
through these points to define the open-
ing of the cylinder.

Draw in the rivet line and space off

the rivet centres at the proper distance
from the edge of the opening. Divide
A B into a suitable number of rivet

centre spaces. Transfer these centres
to its connecting seam A B. Add the
laps to complete the templet.

%
BLANKING AND FORMING DIES

FOR PATENT HOSE HOLDER.
By Spring Craig.

IN figure No. 1, at A, is shown a
patent hose holder of cast brass to
be used for holding hose when

sprinkling lawn. In B, drawing 1, an-
other view of K is shown. This part is

to be placed in the ground and the
swivel or knuckle joint is to allow the
nozzle or sprinkler to be turned in any
direction and clamped by the wing nut
shown. The wing nut clamps the two
parts h on the two pieces gg, thereby
clamping these pieces firmly on the hose
f. A pin through the end keeps the two
pieces h from swivelling. At .J, the two
ends of gg are formed into half spheres,
with a projecting ring cast on one and a
recess in the other. This is to keep them
in line when changing the hose from
one position to another. As these had
to be sold at a low price, it was not feas-
ible to make them of brass, for the

weight of brass in each one, along with

the time taken to mould them, would be

considerable. They could have been

made by die-casting methods with the

proper mixture, but being a new article,

and with the extent of the demand un-

known, it did not justify the cost of die-

casting dies to commence with. The
final conclusion was to make them of

sheet metal in blanking and forming

dies. The next question to decide was
the weight and kind of material.

Selecting Suitable Stock.

Experiments were tried with different

thicknesses of soft sheet steel to arrive

at an idea of how light they could be

made and yet strong enough to serve the

purpose. The weakest point would be at

the wing nut on account of the clamping

and the hole for the wing nut weakening
the stock. It was found that No. 15

B. & S. gauge, which equals .057 of an
inch, was about the lightest that could

be used. It does not take long for the

cost of a slight difference in the thick-

ness or weight of stock, considering the

scrap along with the amount actually

used to amount to a considerable sum.

Sometimes through modifying or slight-

ly changing the design of the article the

price of the dies and more can be saved,

providing any considerable quantity are

required. Often it is possible to arrange

the lay-out of piercing and blanking

dies and simple blanking dies, so that by

proceedings for some time, was how to

keep the two pieces gg in line without

making an extra set of dies. As a cer-

tain amount was stated as being the pro-

bable cost of the dies, these extra dies

would not be possible.

It was suggested that a marble be

placed between as at 1 in C, figure 1.

This served the purpose admirably of

keeping them in line. Otherwise the

sheet metal hose holder was designed as

shown at C, figure 1, longitudinal sec-

tion, d and e cross sections. The neck
was curved, as shown in cross section at

d, for strength. For the long tapered

part at L, a piece of 5/16 x i/^-in. stock

was used, tapered at one end, and held

between the two pieces mm by a rivet.

Detennining Proper Size of Blank.

The size and shape of the blank used

in the forming dies has generally to be

obtained by experiment, especially if the

design is in any way complicated. The
forming dies are always made first, and
the experimental work is done with the

dies soft in order to be able to change

them if necessary. First a blank is laid

out by figuring and judgment, and two
blanks are cut out. One is formed up in

the forming dies, and the result will

show where the remaining blank has

to be changed. Before forming this

second blank, a duplicate of it should be

made, and if a third blank has to be used

for trial, a fourth blank should be made,

^^^^^^"ii^mm.

FIG. 1. PATENT HOSE HOLDER.

blanking out every other one, then re-

versing the stock and running the stock

through the dies again, the amount of
scrap can be put down to the lowest pos-

sible amount. One difficulty, which even-

tually proved to be much simpler than
appeared at first, and which held up

which would be an exact copy of blank

number three before forming. When
one is at last formed up satisfactorily,

there is a, correct template left to lay-

out the blanking die by. At A B C D,

figure 3, are different views of the

forming dies for part m in C, figure 1.
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F E are the punches held in a steel pad. quired, one-half to one degree clearance

B is the forming die; a and b are pins

actuated by spring and washer shown to

push out the formed piece. On top of

the die is a locating piece I ma(ihined

can be given. At M M on cross section

B, in figure 2, if the clearance is

made a little hollow, a whole lot of

trouble and annoyance will be saved,

M'

H

'*Jfi^:': :
' • v

jm
^^=w

JHi. 2. PIE3KCINO AXT) BLANKIN<; DIF.

nut to tit tlie blank at different points

to properly locate it. The bevel at J J
is usually made from 5 degrees to 15

degrees. Common practice is 10 degrees.

Tlie forming die for piece g, figure

1, is constructed on the same principle,

but to suit the different shape. The
radius of the corner should never be less

tlian the thickness of the stock, and
should be highly polished on those parts

over which the stock lias to bend when
being forced into the die by the form-

ing punch. If the sides of the formed
article are cut and scratched, the round

or radius is not large enough. After the

forming die is finished, the next step is

the l)lanking die. On figure 2 at A
and B is the blanking die for piece N,

that is a duplicate of the one that form-

ed up satisfactorily, as shown at m in

figure 1.

A Gang Die.

This type is usually known as a gang

die because, while punch D is blanking

the article, the small punches E E are

piercing the stock for the next blank, so

that each time the stock is fed ahead, or

at each stroke of the press, there is one

piece pierced and one piece blanked. To
proceed in the best manner is to work
out the blanking die first and lay-out

the holes for tlie piercing dies from it.

When it is desired to get the greatest

amount of work out of a die, the clear-

ance or taper from the bottom to the top

• or cutting edge is only about four thous-

andths on a side. The writer has seen

dies that were an inch thick when new
used, until there was only three-six-

teenths of them left. When there is

only a limited number of blanks re-

S
especially on dies with little clearance;

for all steel has a tendency to bulge in

a hole when hardened. One of the first

blanking dies the writer made burst in

use through punchings clogging and jam-

ming. Later, half a day or more had to

be spent oilstoning clearance after

hardening.

Bushings are used for the piercing

dies, providing that the die will be used

extensively, as they get dull quicker

than the blanking die. At L the back

guide for the stock extends for three or

four inches to facilitate keeping the

stock in line. K is the stripper fastened

to the die by dowels, which are made of

stubs steel, which pass through the

guides L, and is held down by hexagon

screws.

The strop H, under which the stock is

pushed and pulled back against, is an

improvement on the style of stop which

'
/r
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punch holder and secured by flat-head

screws. The large punch is always fitted

first. The piercing punches should be a

little more than the thickness of the

stock, shorter than the blanking punch,

for the reason that the blanking punch

draws the stock and also binds it some,

especially when the dies have shear. By
shear is meant that the top or cutting

face instead of being planed flat is

planed either concave or convex, as

shown by dotted lines, as at P in A,

ligiire 2; this shear makes an easier

working die. In spacing the blanks,

there should not be less than the thick-

ness of the stock in width around the

blanking punch to do away with the

tendency of the scrap turning edgewise,

forcing the punch to one side, causing

injury to the die.

The punch is only hardened about

half-way up, leaving the top end soft,

which allows of its being riveted into

the pad. When dipping in the water for

hardening, it is advisable to keep mov-
ing the punch up and down. If this is

not done, and the punch held stationary,

there is likely to be a water crack at

the point reached by the top of the

water.

The punch should always be drawn or

tempered softer than the die. It is not

known generally to mechanics that it is

not the actual cutting of stock by the

die that dulls it so much as the punch,

owing to the press-ways being loose or

worn, or through slight differences in

thickness or hardness of stock, causing

the punch to deflect from one side to the

other, and thereby injuring the die. In

sub-press dies, where punch and die are

held rigidly in line and dies prevented

absolutely from creeping by hardened
and ground pins fastened in the bolster

and passing through hardened bushings
in the punch holder, the dies will do a

great deal more work between grindings.

There was .0015 clearance all around be-

tween the punch and die. A certain

amount of clearance is always allowed

between the punch and die for piercing

and blanking. One-thousandth clearance

for stock, one-sixty-fourth thick up to

ten-thousandths for stock one-quarter
of an inch thick.

Special Tools.

In figure 4, are samples of die-

makers' tools for the shaper to facilitate

this work, and which can also be used
to advantage on other jobs. At A, figure

4, is a tool holder that is used in the
clapper block in place of the regular

shaper tool holder. The cutting tool is

held in (a) by a set screw in b. At d
is a collar threaded on to the body e,

which locks the tool holder securely in

place when tightened. The clapper block

is held from moving by a set screw in

the side of the clapper box. A hole has

to be drilled and tapped in the clapper

box for this set screw, as new shapers

never have one, but it does not in any-

way affect the working of the shaper

when not in use for this special purpose.

At B is another style of holder that

can be used in the regular tool holder.

Cutter bar C, containing cutter h, can

be used for die work, but is especially

handy in a small shop for cutting key-

ways. At D and E and J and K are

styles of tools most commonly used on

dies, and can be held in either tool hold-

er A or B. Tool holder B is made of

machine steel, case-hardened around f

in order that when the binding screws

are released it will readily spring open,

allowing the operator to turn the tools

any desired angle. These clamping

screws do not need to be tightened to

the limit, for if by an accident the tool

is fed in too deep or is caught, it slips

back through and does no harm. Stubs

steel is used, and by making suitable

split bushings, any desired size of tool

can be used.

(

A

)

METAL SHIPMENTS.
SHIPMENTS of brass bars, plates and
sheets from the United States in May
were more than twelve times those of

the preceding May, while for the eleven

months ended May they were seven

times as great as in the previous corres-

ponding period. This is another illus-

tration of the reversals that have taken

|)lace in those metals that are used for

ammunition making. The following

table gives the U. S. exports of brass, in

pounds:

—May

—

1915. 1914.

Scrap, old 1,205,848 1,730,563

Bars, plates, etc.. 5,941,185 474,411

—11 mos. ended May

—

1915. 1914.

Scrap, old 15,174,777 22,994,683

Bars, plates, etc. .35,322,141 5,078,608

A metal which has been revolution-

ized, as far as exports are concerned,

is zinc. Exports of U. S. zinc in May,

in the shape of pigs, bars, etc., were

15,270,854 pounds, to which should be

added 2,207,903 pounds of zinc from

foreign ores smelted in that country,

against a total of 214,201 pounds ship-

ped in May, 1914. For the eleven months

ended last May, exports of zinc, foreign

and domestic, totaled 257,408,584 pounds

compared with 3,737,647 for the corres-

ponding period of the previous year.

FIG. o, DIE HARDENING SCHEME.

PERFECTING INDUSTRIAL
MATERIALS.

AT the present stage of development, the

elfjeiency not only of workers but of

what they work with is a matter of

great concern to the world's engineers.

The thoughts and efforts of thousands

of men are being directed simply to re-

moving the dangers of unsound struct-

ural materials. Failure may come even

without the stresses of actual service,

the problems of ensuring reliability be-

ing many and difficult. Condenser tubes

of brass, for instance, have been ob-

served to crack simply when stored np

in the yard, and some articles of this

metal become so altered under atmos-

pheric influences as to crumble between

the fingers. Serious internal strains

also are developed by unfavorable con-

ditions. A special study has been made

of the faults arising from the cold-

working of metals—cold-drawing, cold-

rolling, cold-hammering, etc.—and it is

found that these strains may closely ap-

proach the resisting power of the metal.

Unforeseen failure may be caused by

very slight external causes, such as

scratching, unequal heating or cooling,

or apparently insignificant corrosion.
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NOTES ON BEARINGS.
By H. Womersley.

I HE design of bearings of all kinds
is a most important problem
connected with machine con-

struction. A journal should be designed
of such a size and form that it will run
cool, and with practically no wear. Heat
and wear are the results of friction;

therefore we must define friction. Fric-

tion is the force acting between two
bodies at their surface of contact when
being pressed together, and which oper-

ates to prevent their sliding upon each
other.

Bearings operating under ordinary
working conditions warm up until the

heat radiated equals the heat generated.

They will remain at that temperature,
provided there is no change in lubrica-

tion, load or speed.

Suitable Oils Necessary.

The pressure which any bearing will

stand without seizing depends largely

on the temperature, velocity of rubbing,
and quality and description of lubricant

in use. The lower the temperature the

greater the pressure, and the higher the
I velocity of rubbing the less the pressure.

This is due to the fact that oils become
thinner and more free flowing as higher
temperatures are reached, and conse-

quently more easily squeezed out of the
bearing.

A very light oil is liable to be squeezed
<int at a pressure as low as 50 or 60 lbs.

por square inch, whilst a heavy cylinder
i>il will possibly stand a pressure of
1.000 lbs. per sq. in. The advantage of
selecting suitable oils is, therefore, ap-

;
parent. When a load is unvarying in

imionnt and direction, the oil film is

easily broken, but in cases where the
load is variable in amount and direction,

iis in railway car journals and crank
jiins, the oil film is much more durable.

It has been ascertained that the lubri-

ant in railway car journals, where the
lorce varies continually in amount and
direction, will stand twice the amount
of pressure of the steady fly wheel jour-
nal, and in a crank pin, where the load
ii^verses every revolution, the film will

withstand three times that of the steady
fly wheel pressure.

.V bearing may give poor satisfaction,
liicausp it is too long, as well as be-

1
cause it is too short. Almost every

[
bearing is in the condition of a loaded

i

beam, and, therefore, it has some de-

!
flection. We will take the case of an

1
overhung crank pin, in order to examine

the phenomena occurring in a l)earing

under these circumstances.

When the engine is first run, both the
pin and bushing are truly round and
cylindrical. As the pin deflects under
the load, the pressure becomes greater

on the side toward the crank web, break-
ing down the oil film at that point, and
causing heat. After a while the bashing

EX.\OGERATBD

VIEW OF

WORN CRANK
PIN BUSHING.

becomes worn to a slightly larger diam-
eter at the side toward the crank, in the
manner shown in Fig. I. This is, of
course, an exaggerated idea of the con-

ditions of affairs in the crank pin bush-
ing under load.

Requirements for Success.

For successful working, the bushing
and pin must be accurately machined,
and may, therefore, vary within narrow
limits. The bushing must be a trifle

larger than the pin. Should the pin be
too large, the oil film will be too thin

and easily ruptured. On the other hand,
should the pin be too small the bearing
surface becomes concentrated at a line,

and the gi-eater unit pressure at that

part ruptures the film.

This is exactly what happens when
the pin is too long. The bushing rapidly
wears large at the inner end, and the
pressure becomes concentrated along a

line as a consequence. The lubricating

film then breaks down, and the pin heats
and scores. That there is always an ele-

ment of doubt in regard to bearings is

evidenced by the fact that our modem
engine builders usually deliver an extra

set of bearings with the engine, so that

in the event of trouble a new set is at

hand.

Workmanship Largely Responsible.

The workman plays a great part in

the effi.ciency of a bearing. Investiga-

tion has shown the following to be the

main reasons for hot bearings:

—

1.—Shrinkage strains set up in the
babbitt metal liner by the unequal dis-

tribution of the babbitt metal over the

shell.

2.—A lack of contact between the

babbitt metal lines and the cast iron

shell.

3.—The lubricant becomes partially

deflected into the wrong place.

4.—Oil grooves cut wrong, because

instead of helping the lubricants, they
generally drain the oil from where it is

most needed. Proper lubrication of

bearings involves careful consideration

of the materials comprising the journal

and its bearings.

Bearings in general use are mainly of

cast iron steel, various alloys of bronze
and babbitt. As lubricant material is

intended to prevent contact between the

metallic surfaces, it follows that the

greater the pressure of the work per sq.

in. of bearing surface, the greater the

required viscosity.

Mineral oils semi-fluid at 68 degrees

Fahr. may lose half their viscosity at

95 or 105 degrees and become quite mo-
bile at between 122 and 140 degrees.

Heavy-bodied syrup-like liquids at

low temperatures offer great resistance

to fluidity and the displacement' of their

particles, and are most suited for slow

speeds and heavy pressures.

For light-running shafts a mineral oil

of suitable viscosity is desirable.

To sum up, the lubricant should pos-

sess a sufficient degree of viscosity, so

that it is neither squeezed out between
the moving surfaces nor wasted by the

rapid motion of the running machinery.

In other words, the oil should have just

sufficient viscosity to keep the moving
surfaces apart under the maximum pres-

sure. It should be also free from grit

and suspended matter.

If these conditions are faithfully car-

ried out, many troubles and much ex-

pense will be avoided.
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A LUMBER LATHE.

By J. MeCormack.

THE article entitled an "Ingenious

Way Out of a Difficulty," which recent-

ly appeared in your coluiuns, hrings to

mind a similar repair made some time

ago in a shop unprovided with suitable

equipment.

One of the journals of a six-foot shaft,

2 7-16 ins. in diameter, travelling at a

speed of 1,550 r.p.m., had, by hard usage,

overloading or lack of proper lubrication

become badly worn, and after a time be-

came quite troublesome. Rebabbitting

had been tripd with very poor results,

owing to tlie scored condition of the

shaft. Application of a pair of calipers

revealed the fact that the journal was

not parallel and also out of round from

power shaft fairly good results might be

obtained by revolving the pulley by hand.

When the arbor was replaced, rebab-

hitted and scraped, better results were

obtained than had been the ease since the

first season of installation. Later a lu-

bricating device was added, after which

the bearings gave no further trouble.

®
TRIBUTE TO OUR FLEET.

THE Archbishop of York, at a Mansion

House meeting at York recently, gave

his impressions of a visit just paid to

the Grand Fleet.

His Grace said: "I am still compelled

to speak of that visit with very con-

siderable reticence for obvious reasons,

though I hope that the time may come

when I may be able to give some record

LUMBER LATHE DETAILS.

1-64 to 1-32 of an inch, due, no doubt,

to the uneven density of the metal.

There being no lathe within a dis-

tance of a number of miles and as the

expense of transportation would have

been considerable, the following "repair-

on-tlie-spot "method was adopted with

fairly satisfactory results.

The two planks (a) and (a) which

comprise the "headstock" and "tail-

stock" of the "lathe" were held in a

vertical position by the "bed" planks

(b) and (b) at a distance slightly great-

er than the length of the arbor (f). The
"saddle" planks (c) and (c) were placed

crossways on the bed and supported the

"compound rest" (d).

. The "tool post" (e) consisted of a

piece of flat steel secured to the plank

(a), and the "centres" of the "lathe"
were a couple of wood-screws (g) and

(g).

The turning operation was performed
by using an old file ground on the end
in the shape of a flat scraper, being al-

lowed to move freely upon the piece of

flat steel. By careful handling of the

scraper a fairly good job resulted. The
arbor was revolved by belting the pulley

to a line shaft. In the absence of a

ol" it. [ find it quite impossible to con-

vey any impression of the scenes which

I saw or the spirit which I felt, but it is

sufficient for me to say that I realized

as never before the debt which we here

at home owe to these sleepless guards of

our island shore. You will realize that

these men have been out, not for three

minths nor six months, but for twelve

months; that during certainly five of

these months they suffered hardships

which it is difficult for me to describe,

spending practically the whole of that

time at high speed on wild seas unable

to find any secure place of refuge or of

protection.

Even now, though happily they are

able from time to time to find places of

rest, they are all of them living under

war conditions, ready to steam out at

short notice whenever the challenge

comes, under ceaseless strain of mani-

fold difficulties and dangers that we find

it very difficult to understand, very near

in some cases to their homes, and yet

denied the chance even of short leave.

There are thousands of men there who,

during the whole of these twelve months,

have never had a chance of even seeing

their wives and children, yet I find there

in every part of the fleet, from the Com-
mander-in-Chief downwards, the same

spirit of cheerfulness, of readiness, of

determination.

It was to me a very great privilege to

be allowed to bring to them a message

which I hope was real and was sincere,

that though our fleet is necessarily out

of sight, it is never out of mind. My
business was to tell these men that their

country was standing by them and was

grateful to them, but I am bound to say

that having visited them I feel it is more

incumbent upon me to bring some word

to the people and to ask our fellow-

countrymen at home whether we really

are standing by them, whether our sacri-

fices, our determination, and our unity

are in any degree comparable to theirs.

All I can say is that if the citizens here

at home are filled with the same spirit

of devotion, comradeship, and unity as

fills our guardians of the fleet, then,

humanly speaking, we need have little

fear of the result."

®
EVERY MAN FOR HIMSELF.

THIS condition is the antithesis of co-

operation and is present to an undesir-

able extent all around us. Some go so far

that they follow this policy at the ex-

pense of others and associates. Others

unconsciously follow such a policy to a

lesser degree. Co-operation is necessary

to secure any degree of efficiency and in

the same organization one must, iu a

sense, make the other fellow's biisiness

one's own business also.

The man who neglects eo-operatinu is

destructive to organization. In his own

eyes only his opinion holds good, he ac-

cepts the asistance of associates indif-

ferently, finishes his job just as far as

duty requires and passes it on to the next

department arid stops risht there. Other

fellows "s'o out of their way to do a

favor." "When they go to attend a ipoor

light complaint, they fix the door bell

wlijch is out of order, and if, on the way

out, f'e car runs oflf the track, they get

out and help the crew apnly the jacks.

Tlese are extremes. Both fellows in-

jure themselves, but the last man's at-

titude is to be preferred. A common-

sense view and application is better. We
should always be readv to assist each

other in an open, broad-minded manner.

not open to the criticism of an attempt

to usurp another's duties or authority.

July Fire Loss.—.Tuly fire loss in Can-

ada was only $773,269. the lowest by far

of any July in several years. The eco-

nomical and careful spirit engendered

in the public mind by the war may have

had somethins- to do with the record.

The total fire loss for the first half of

the year amounts to .^.017.053, of which

Ontario suffered $3,279,316.
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MODERN MUNITIONS OF WAR.

IN
his second lecture on "Modern

Munitions" at the Royal Society of

Arts recently, Professor Vivian

Lewes discussed shells and high explos-

ives. Before coming to the actual sub-

ject matter of his discourse, hovpever, he

said there was one point he could not

help mentioning. He realized that the

Society of Arts was not the place for

contentious matters; certainly it was not

the right place to discuss political ques-

tions and political methods, but there

was one factor he could not pass by, and

which was that in the management and

conduct of the war probably the most

serious mistake that had been made had

been to omit placing an embargo on cot-

ton, which would prevent it getting into

German hands. He had shown in his

previous lecture that for every propel-

lant made the world over cotton was an

absolute necessity.

Cotton Importation Into Germany.

It was known for a fact that Germany
had been collecting and storing cotton in

enormous quantities before the war com-

menced ; it was known as a fact that

Germany expected to smash through

everything and force a decision by last

Christmas, and we know as a fact that

the delay in doing so had upset to a very

considerable extent her arrangements.

Therefore, there was not the least doubt

that, if cotton had been made contra-

band at the very commencement of the

war, long before this Germany would

have been feeling the pinch seriously. In-

asmuch as, however, direct importation

into Germany onlv had been stopped, it

happened that we found for the first

three months of this year the neutral

countries such as Holland, Sweden, Den-

mark and Norway imported exactly six

times as much cotton as they did for the

first three months of last year.

Thus we had a very shrewd idea of

where this surplus cotton went, and be-

fore it was too late he sincerely hoped

that some diplomatic method might be

found for getting out of this trouble.

At the same time, it was all very well

to say that ao-and-so should be done. We
knew perfectly well that we had diplo-

matists at work, in England especially,

who could not be surpassed, and there

were excellent reasons for what had been

done, but we wore .now at a point when
80 many lives were depending upon this

matter, and wlien it was an absolute ne-

cessity to stop th« supplv of cotton to

Germany, thnt no diplomatic inter-

ference ousrht to be able to prevent an

embargo of the strictest kind being put

upon it.

High Explosive Shells.

Professor Lewes then proceeded with

his lecture proper. He first described

the ordinary shrapnel by the aid of a

colored sectional drawing, and explained,

as an instance, that a 6-in. shell with its

375 bullets would cover an area of 300

yards in diameter, and that this was the

most effective form of shell for use

against troops in the ordinary way.

There was no question of any shortage

of these. The shortage had been in high

explosive shells, the need for which had

only arisen with the present war. Such

shells when they burst produced such

an enormous concussion in the air that

obstructions and impediments in the

way of the troops were swept away. The

effects were simply tremendous. By the

mere impact of the wave they set up in

the air men were killed at very consider-

able distances without being touched by

any fragment of the shell.

High explosive shells of this character

were used for siege work and for

armour-piercing. In the latter connec-

tion a large amount of research had been

carried out with the object, on the one

hand, of increasing the strength of ar-

mour plate, and on the other, of produc-

ing a Iiigh explosive shell to penetrate

that armour. The shell in that case was
made, not of forged steel, as in the or-'

dinary liigh explosive shell, but of

nickel-chrome steel.

The lecturer then explained the

phenomenon of the soft nose, which was
so well illustrated by Sir Robert Had-
fleld in his lecture before the Institu-

tion of Mechanical Engineers last ses-

sion. The remarkable effect of this soft

nose was, he added, discovered, like so

many other things, by accident. Whilst

experiments were being carried on, a

shell was fired at the back of a test piece

of armour-plating, which was the soft

side of the metal, and it was found that

the shell went through and exploded af-

ter impact, whereas when the shell was

fired against the front of the plate,

which was the hardened and tempered

side, it shattered and left an indentation

of only a few inches in the plate. This

led to the adoption of the soft nose,

with the result that a shell could be

made which would go through the tough-

est piece of armour plate that could be

produced. Of shrapnel and the class of

hieh explosive shell mentioned above

there was no shortage whatever. It was

only the high explosive shell for field

purposes which had given trouble and in

which there was a shortage.

Hand Grenades and Bombs.

Before dealing with the nature of the

chemicals employed in the manufacture
of high explosive shells. Professor Lewes
described and exhibited the hand gren-
ades and bombs which have become such
a feature of the war. The service pat-
tern rifle grenade is a small shrapnel
shell, devised by Hale. Its casing is

serrated, and it contains a cartridge of
four ounces of trinitrotoluene, which is

fired by a detonator. Attached is a
vane for directing the flight and operat-
ing the detonating mechanism. The
firing is effected in ordinary use of the
rifle, except that the bullet of the cart-

ridge is extracted and the end filled up
with beeswax. The range of such gren-
ades is about 350 yards, and a special

sighting arrangement is fixed for use
where the grenades have to be dropped
upon the enemy and not fired in a
straight direction over a short distance.

With the hand grenades the range is

naturally considerably shorter, being
about 45 or 50 yards, and in order to

prevent premature bursting of the shell,

arrangements are made for the firing

action not to operate until after the
grenade has travelled 15 yards. An-
other form of hand grenade exhibited
I'ad a larger number of serrations and
exploded' by percussion through striking

an object.

Nature of High Explosives.

Attention was next directed to the
nature of the high explosives actually
used. It was demonstrated how all

burning depends upon the oxygen in
the air, but that this is such a slow pro-
cess that an explosive mixture could not
be made. By taking substances, how-
ever, in which it was possible to have
oxygen in a compressed form and yet
available for burning, a useful explosive
could be obtained. Such substances
were almost unlimited, and mention was
made of chloride of potash and potassic
nitrate, both of which contain about 600
times their volume of oxygen, the latter,

of course, being used in the old gun-
powder. A number of experiments was
made to show varying degrees of rapidity
of explosion.

Nitro-glycerine was next referred to
as one of the very highest explosives,

and an explanation was given of why
the greatest effect of the explosion is in
the downward direction. The lecturer
then sketched the production of picric
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acid from coal tar derivatives, and

pointed out how in 1882 Sprengel, be-

fore the Chemical Society, demonstrated

that picric acid by itself could be de-

tonated and give a fine explosive result.

Nothing more was heard of the matter

for two or three years, when Turpin, a

French student of explosives—a dentist

at the time, by the way—took out a

patent for using it as an explosive for

filling shells, and it was introduced into

the French service under the name of

melinite.

Lyddite.

The accounts which reached Britain

of the wonderful effects of this new ex-

plosive, that it would kill, a man at 200

yards without touching him and knock

down any fortification, created consider-

able alarm in the newspapers; but in a

couple of weeks our Secret Service knew

all about it, and experiments at Wool-

wich proved it to be an old friend, be-

cause several years before Sir Frederick

Abel had introduced picric acid as

powders. Experiments were then car-

ried out by us at Lydd and a mercuric

fulminate detonator used, with the re-

sult that this explosive was introduced

into this country as lyddite.

It proved, however, a disappointing

explosive. In the South African war it

was found that on many occasions the

explosion took the form of a semi-bum-

in"', and this was subsequently traced to

the fact that we had not used sufficiently

powerful detonators. Later on, the

Japanese, in the Russo-Japanese war,

used strong mercuric fulminate detona-

tors and shells of the same explosive,

which was called by the Japs Shimosi

powder, did good work at the- siege of

Port Arthur. The Japs, however, took

risks in doing so and paid the penalty

in serious losses of men and material by

premature explosions.

Trinitrotoluene.

All this time the Germans were watch-

ing with the greatest interest everything

that was going on and noticed the weak-

ness of lyddite and the Shimosi, which

was that they formed certain compounds

leading up to premature explosion. The

Germans eventually hit upon trinitro-

toluene, a product of the carbonization

of coal. The present process of coal

carbonization for the purposes of gas

manufacture did not give a very large

amount of toluene owing to the high

temperature in order to give the best re-

sults from the gas point of view; but

with a lower temperature the amount
could be very considerably increased,

and there was not the least doubt that

if the war lasted very long and larger

quantities of toluene were necessary in

order to get high explosives, then a low-

ering of the temperature of coal car-

bonization in gas works would have to

come about.

Toluene was also being made synthe-

tically in considerable quantities by the

action of heat and pressure upon other

liydro-carbons, and both sources put to-

gether would undoubtedly give us very
considerable quantities of toluene and
as much as we should require for nitra-

tion purposes in the future. The lecturer

showed various samples of T.N.T. and
explained how it is copper-plated to pre-

vent mechanical damage. He also dwelt
upon the safety with which it can be
handled, and emphasized that the tre-

mendous effects produced follow detona-
tion.

Ammonite.

A stronger explosive than T.N.T.,

however, was ammonite, which consisted
of nitrate of ammonia mixed with 15
per cent. T.N.T., and which was invent-

ed in Austria. The advantage was the

great economy in T.N.T., and for one
branch of the British service we were
now making considerable quantities of
this explosive.

Still higher explosives, however, were
being made, one of which was obtained
by using benzol as a basis, and in this

way the mining explosives of roburite
and bellite were obtained.

Another new explosive about which a
good deal more would be heard in fu-

ture was tetranitro-anyline, which had
the advantage over nitro-glycerine, that
it was sufficiently inert to be safe in use

;

and finally there was an even more
powerful explosive, viz., tetra-nitro-

methyl-anyline, known as T.N.A. This
latter had a tremendous concussive ef-

fect, and was the cause of men being
found dead, but to all outward appear-
ances uninjured. Many eases had oc-

curred in which a displacement of the
heart to the extent of nearly 2 in. had
been found, and this had been caused
simply by the concussive effect of
T.N.A., and not by poisonous gases, as
was often stated in the newspapers.

All this, concluded Professor Lewes,
was part of the horror of war. The mis-
chief from hell's kitchen—poison gases
—with which the Germans had dis-

graced themselves, he would deal with
in his next lecture.

SAFETY FEATURE OF HIGH EX-
PLOSIVES.

IN view of the fact that a great many
workmen and perhaps workwomen also in

Canada will soon be engaged in loading
high explosive sliells for the use of the
Allies, some recent observations by Hud-
son Maxim, a famous inventor of ex-

plosives, regarding the relative safety of
tri-nitro-toluene, which will be used very
largely, will be reassuring. He says:

"High e.xplosives had been pretty well

perfected before the outbreak of the

great war. Nevertheless, we have re-

ceived reports of some astonishing ef-

fects produced by the French turpinite
and the Austrian skeds shell. It has
been reported that so dreadful is the con-
cussion produced by the detonation of
the new high explosive that troops are
killed by the mere concussion even to a
distance of a hundred yards. Such re-
sults are highly improbable, for it is im-
possible to make a high explosive which
will develop more force than results
from the volume of gases liberated and
raised to a high temperature by the
chemical reaction of detonation.

"Picric acid and nitrogelatin come
very near to the limits of the possible in
power of high explosives. Turpinite is

probably picric acid or a picric acid
compound, but on account of the scarcity
of picric acid at the present time it is

probable that the more easily available
tri-nitro-toluene is largely used instead.
Tri-nitro-toluene, althoug[i not so power-
ful as picric acid or ntiro-gelatin, is yet
exceedingly powerful. It is also so in-

sensitive that not only may projectiles
charged with it be fired with perfect
safety from cannon at high velocity, but
also projectiles charged with it may be
fired through armor-plate without being
exploded by the impact, so that they
will pass to the interior of a war vessel

to be exploded by a delay-action detonat-
ing fuse."

Shell loading is a new 'business in

Canada, and it is comforting to learn
that the explosive likely to be most large-

ly used in "fixing" the ammunition can
be handled without excessive dansrer.

The Spelter Outlook.—A large Un-
ited States producing interest quotes
spelter deliveries around the end of the

year at 16^/2 to 17 cents, and spot metal
18 to 18% cents. The scarcity of spot

spelter has been largely overcome by the
output of the smelters. Export orders

have dropped off, and although exports
have been large over recent months,
these shipments represent orders placed

some time ago.

Strengthened Aluminum. —While al-

uminum is made more suitable for many
mechanical purposes by alloying with

9 to 12 per cent, of cobalt, it is still

too coarsely crystalline to be strong,

but in remedying this by adding a little

tungsten or molybdenum, alloys have
been obtained three times the tensile

strength of pure aluminum. The best

results were obtained with 0.8 to 1.2

per cent, of tungsten and 8 to 10 of

cobalt, or 0.6 to 1 per cent, of molyb-

denum and 9 to 10 of cobalt. Increas-

ing the tungsten or molybdenum and
cobalt adds to the tensile strength but

makes forging and rolling more difficult,

the tungsten alloys being somewhat
harder than the molybdenum.
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SHELL NOSING AND BANDING
HYDRAULIC PRESSES.

IX
the manufacture of shrapnel and

high explosive shells after they liave

been foraed and drawn into shape,

two hydraulic pressing' operations

are necessary—that of nosing the

shell and then pressing or shrink-

FIG. 1. SHELL NOSINC PUBSS.

ing the copper band around it. The
TTydraulie Press Manufacturing Co.,

Mount Gilead, Ohio, are now building

hydraulic presses for both of these opera-

tions, as well as for the forging and

drawing operation, to the order of both

United States and Canadian manufac-

turers who are engaged in the production

of these munitions of war.

Shell Nosing.

Fig. 1 illustrates an upward pressure

type of press which is used for nosing or

))ointing the shell after it has been forin-

I <1 from the solid steel billet, drawn into

shape and later machined. The end of

the shell is heated and set in a centering

'lie on the platen of the press. A die,

having a conical shape to correspond to

the nose of the finished shell, is attached

to the head of the press. The shell is

tlien forced into this side and the edges

turned in. A two-arm revolving loading

aitachment wroks upon one strain rod.

Tliis revolving attachment has a capacity

lor receiving two shells, one on each end,

thus enabling the oi)erator to have a

shell in eonstjint waiting to undergo the

nosing operation.

The nosing press is capable of exert-

ing a maximum pressure of 150 tons,

and is solidly built, steel being used

tliroughout in its construction. The
press is operated either direct from an

independent pump or from an accumula-

tor system.

Banding Operation.

After the shell has been pointed, the

next pressing operation is that of shrink-

ing the copper band around the base of

the shell. For this purpose, the four-

cylinder horizontal press. Fig. 2, has

been designed. The rams from the four

cylinders press in from four directions,

thus taking care of four sides of the

band at once. To properly secure the

band at all points the shell is turned

two or three times. From 20 to 75

tons pressure is necessary for tiie work.

During the pressing operation the shell

is supported in the centre of the press

by an adjustable table or stand from be-

neath the heads of the rams. The maxi-

mum pressure capacity is 75 tons. The

press is operated from either an inde-

pendent pump or from an accumulator

system.
• ®

NSW MANUFACTURING LATHE.
THE advent of the shell industry has

served to impress manufacturers with

the economies which can be effected

through the use of single purpose

machines. The manufacturing- lathe is

a machine of this type, its work being

confined to plain turning of the heaviest

kind, complete facilities for jrapid and

accurate handling of the work heing
provided.

A recent machine of this type has
been put on the market by the Rock-
ford Tool Company, Rockford, 111.,

which embodies all the elements of
power, accuracy and simplicity. It

swings 16% inches over the bed, has a

•2ND VIEW
•IC-IX. MANUFACTCRiIN*}

LATHE.

three step cone with a maximum dia-

meter of 13 inches, and a belt width of

4 inches, enabling ample power to be

supplied to the lathe spindle. A two
speed friction countershaft makes six

speeds available.

The spindle is made from a crucible

steel forging, and runs in Babbitt metal

bearings, the Babbitt metal being seated

KIG. 2. POUU CYLINDER BANDING THESS.
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in dovetail slots. Tlie spindle lias a

front bearing 2% inches in diameter by

6V4 inches long, with provision for

ample lubrication. A 1 7-16 inch hole

is provided in the spindle. A control

lever is installed which operates a pow-

erful friction clutch and applies a brake,

while the two speed countershaft allows

the work to proceed without interrup-

tion due to throwing in back gears, etc.

The bed is deep, well ribbed, and has

special wide Vs. A 6 ft. bed takes 26

pulley being 14 inches dia., for 4 inch

belt. A large pan for oil and chips is

regularlv furnished.

MAGNETIC BRAKE.
MAiOHlNE shop and mill operators

will be interested in the new alternat-

ing-current magnetic brake described be-

low. It has been designed especially

for use witli induction motors, operat-

ing cranes, hoists, roller lift bridges,

shoes apart and releases the brake.

In the design of this brake, the West-
inghouse Electric Manufacturing Co.

have embodied several improvements. It

is a complete self-contained unit that

can be mounted directly beside the

motor or on a special sole plate. Since

the application of its braking action is

not dependant upon gravity, it can be

mounted in any position, from the hori-

7X)ntal to 90 degrees in such a direction

that the movable magnet lever has no

Iti-INIH MANUFACTURING LATHE.

inches between centres. The tailstock

is clamped with two heavy bolts and

can be set over for turning tapers; the

spindle bearing is 2% inch dia. x 9

inch, long.

A heavy plain rest is supplied," having

a slide 71/2 inch wide, provided with

taper gibs. The cross feed is by hand

only, the feed screw having a large

diameter dial graduated in thousandths.

Four longitudinal feeds are furnished

varying from 15 to 105 threads per

inch.

The two speed friction countershaft

runs at 80 and 225 revs, per min., the

and many different classes of mill mach-
inery, and is applicable wherever fre-

(juent stops and reversals are necessary.

The operating magnet is single-phase

and may, therefore, be used on poly-

phase circuits.

The action of the brake is simple.

When the controller is thrown to the

off position, two brake shoes fire forced

by means of springs against a cast-

iron brake wheel which is keyed to

the motor shaft. When the motor is

started, the magnet coil is energized and
the action of the magnet, operating

through a lever and a toggle, forces the

FIG. 1. TYPE "A" BKAKK .VI'I'LIKD TU P()L,Y1'HASE MOTOR MOUNTED ON
SOLB-PIiATB.

FIG. 2. TYPE "A" BRAKE APPLIED TO CBANE
MOTOR.

tendency to fall away from the station-

ary magnet core. This makes it especi-

ally desirable for application where the

l)osition of the motor changes during the

operation, as on a roller lift-bridge.

The overall height has been reduced

to a minimum, so that it can be used

in places where head room is limited,

as, for instance, in crane service. The
insulation is such that the brake is

adaptable for use outdoors and exposure

to the weather without any modification

whatever. No dashpots are used, thus

all possibility of trouble due to sticking

is eliminated. The brake shoes are

made of cast-iron to which are fastened

woven asbestos fabric linings. The
wheel is made of east-iron, and the co-

efficient of friction between the brake

wheel and shoes is not materially

affected by oil, grease or water.

The pressure on the brake shoes can

be varied by means of nuts on the spring

rods, and wear on the shoes can be

taken up by means of an adjusting

screw. Two springs are used and only

two adjustment points are necessary.

If the operator fails to take care of the

adjustment which compensates for wear

on the shoes, the result will not be a

failure of the brake to set, it will only

mean that the machine cannot be start-

ed, as the brake will not release. With

a view to facilitating repairs, axle steel

pins held in place by cotter pins have

been used wherever possible. A pair

of pliers and screwdriver are the only

tools necessary, to completely dismantle

or assemble the brake.
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CANADA'S DESTINY—AFTER THE WAR, WHAT?

TO every branch of Canadian industry, the war
comes liome more closely each week. There are
few persons in Canada to-day who do not have a

relative, friend, or acquaintance on active service in
Europe, and there are just as few who are not engaged
or interested in the industrial activity which is necessary
to maintain our soldiers in the field.

The tfltal value of war orders placed by the British
Government with Canadian firms reaches the enormous
sum of .$2.^0,000,000, and the fact that over 75 per cent, of
this has been on account of munitions of war alone serves
to show how intimately the present prosperity of our
engineering industry is associated with the war.

These figures relate to British contracts only and do
not take account of the further huge sums involved in

similar contracts with Russia and France. The feverish

activity, the numerous extensions to plants, the branching

out into various kinds of work by firms which would
never have dreamt of such operations in peace time; all

these and other conditions, while due to the exigencies of
the moment, are having an effect on Canadian industry,
which, though likely to be more marked in the immediate
future than at a later period, will be none the less per-
manent and beneficial to the moral and commercial life
of the nation.

A leading technical journal in Britain points out one
direction in which the ultimate triumph of the Allies will
indirectly benefit the world. The Engineer says: "To a
quite regrettable and quite unnecessary d^ree we have
for some years relied upon Germany for certain classes of
brain and certain kinds of material. If the war had been
short we should not have accustomed ourselves to do
without these commodities, and in the course of a few
years after its conclusion we should have returned to the
position of the spring of 1914. We must
henceforth rely upon ourselves, upon our own British
science and inventiveness, upon the genius of our own
people. It is said that science is international, that it

knows no boundaries or frontiers. That we admit, but,
on the other hand, technology, the application of science
to industry is distinctly national. It is influenced by a
score of things peculiar to the people, and to the country
in which they live "

These sentiments contain the germ idea from which
shall develop the conditions and moral standards, on
which the destiny of Canada must ultimately rest. Hon-
esty, national and individual is the cornerstone of all
permanent greatness. Germany was not honest. The
ultimate object of all nations should be to "Live and let
live," or rather "Live and help to live." How much im-
portance was attached to this principle of existence by the
enemy is evidenced not so much by his conduct of the
war as by his actions before, as disclosed by recent events.
The glorification of German genius by organized govern-
ment departments was so successful, the stage managers
succeeded so well in monopolizing the centre of the
world stage that people began to think there was no
nation like to Germany. Facts are now coming to light

which show that a highly Ixjosted German inventor was
not the genius which the world had been told he was.
His original invention was a complete failure, and only
the development of his idea by others on totally different

lines, and subsequent perfection of it by British engineers

saved his name from oblivion.

Careers of this description develop a tendency in

Anglo-Saxon nations to belittle the achievements of their

own workers, and in manufacturers to decry the efforts

of those employed by them. Opportunity is necessary for

the development of everything, and the experience of en-

gineering firms in Canada in overcoming the difficulties

encountered in producing munitions of vpar, should re-

move for all time that prejudice against home genius and
products.

Many workers are engaged now on work which hitherto

was absolutely strange to them. Manufacturers have had
to rely on subordinates to help them out of tight corners

which they could never have gotten out of unaided.

Draftsmen, toolmakers, machinists, all have had to do
things and think things, which in the normal course of

events they would never have done. Science, which
knows no restraints either in production or distribution,

will continue to be international. Technology, the appli-

cation of science to industry will continue to be national.

The Canadian ship of industry has truly found herself,

and even now in the hour of national effort, her course is

being set so that when the work of recuperation is at

hand, her efforts and ability shall not be least inter-

nationally.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into tbe manufacture of mechanical and general engineering products.

PIO IRON.
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COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsville Foundry Coke. . .4.85-5.15

Yough, Steam Lump Coal 3.8?

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 45%
At warehouse 40%

Warehonse price atDiscounts olf new list
Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half

Putty, lOO-lb. drums
Red dry lead, IQO-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll ..

Motor gasoline, single bbls., gal...

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil, boiled, single bbls. .

.

Plaster of Paris, per bbl

Plumlaers' Oakum, per 100 lbs. ..

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila

Drilling cables, Manila

Lard oil, per gal

Union thread cutting oil

Imperial quenching oil

26.25

2.70

9.67

0.18

0.95

0.18

0.18

0.64

0.65

0.68

2.50

4.00

0.10

0.16

0.20

0.17

0.73

0.60

0.35

POLISHED DI^ILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
y\ inch $8.00

5-16 inch 5.35

3/g inch 4.60

7-16 inch 4.30

1/2 inch 4.05

9-16 inch 4.05

% inch 3.90

84 inch 3.85

% inch 3.65

1 inch 3.45
Above quotations are per 100 lbs.

TWIST DRILLS.

%
Carbon up to IV2 in • 60

Carton over 1% in 25

High Speed 40

Blacksmith 60

Bit Stock .• 60 and 5

Centre Drill 20

Ratchet 20

Combined drill and c.t.s.k 15
Discounts off standard list.

REAMERS.
%

Hand 25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25
Centre 25

Pipe Reamers 80
Discounts off standard list.

IRON PIPE FITTINaS.
Canadian malleable, 35 per cent.; cast

iron, 60; standard bushings, 60; headers,

60; flanged unions, 60; mallealble bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $3 00 $2 90

Canada plates, dull,

52 sheets 3 25 3 50

Canada Plates, all bright.

.

4 40 4 60

Apollo brand, 10% oz.

galvanized 6 40 5 95

Queen's Head, 28 B.W.G. 6 25 6 25

Fleur-de-Lis, 28 B. W. G..

.

5 75 5 75

Gorbal's Best, No. 28. . .

.

6 50 6 50

Viking metal. No. 28 6 00 6 00

Colborne Crown, No. 28.. 5 38 5 30

Size

1 in.

11/4 in.

11/2 in.

1% in.

2 in.

21/4 in.

214 in.

3 in.

314 in.

31/2 in.

4 in.

Prices per

BOILER TUBES.
Seamless

$11 00

11 00

11 00

11 00

11 50

13 00

14 00

16 00

Lapwelded

20 00

25 50

9 20

12 10

12 70

13 90

15 00

18 90

100 feet, Montreal and Toronto.

WASTE.
WHITE. Cents per lb.

XXX Extra 10y4

X Grand 09%
XLCR 091/4

X Empire OSVo

X Press 07^^

'

COIiORSD.
Lion 07%

Popular 05%
Keen 051/4

wool. PACKING.
Arrow 16

Axle 11

Anvil 08

Anchor 07
WASHED WIPERS.

Select White 09

Mixed Colored O614

Dark Colored OSVi

This list subject to trade discount for

quantity.

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble. 50%
Standard 50 & 10%
Cut leather lacing, No. 1 $1.20

Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B.B.

3-16 in ; $9.00

1/4 in 6.25

5-16 in 4.65

% in 4.00

7-16 in 4.00

1/2 in 4.00
Prices per 100 lbs.

PLATING CHEMICALS.
Acid, boracic $ .15

Acid, hydrochloric 05
Acid, hydrofluoric 06
Acid, Nitric 10

Acid, sulphuric 05

Ammonia, aqua 08

Ammonium carbonate 15
Ammonium chloride 11

Ammonium hydrosulphuret 35

Ammonium sulphate 07

Arsenic, white 10

Copper sulphate 10

Cyanide of potassium (95 to 96%) .35

Iron perchloride 20

Lead acetate 16

Nickel ammonium sulphate 10

Nickel carbonate 50

Nickel sulphate 20

Potassium carbonate 40

Potassium sulphide 30

Silver chloride (per oz.) .65

Silver nitrate (per oz.) .45

Sodium bisulphite 10

Sodium carbonate crystals 04

Sodium cyanide 35

Sodium hydrate 04

Sodium hyposulphite (per 100 lbs.) 3.00

Sodium phosphate 14

Tin chloride 45

Zinc chloride 20

Zinc sulphate '. . .08

Prices Per Lb. Unless Otberivise Stated.

ANODES.
Nickel 47 to .52

Cobalt 1.75 to 2.00

Copper 25 to .28

Tin 45 to .50

Silver 55 to .60

Zinc 30 to .33

Prices Per lAy.

BELTING RUBBER.
Standard 50%
Best grades 30%

PLATING SUPPLIES.

Polishing wheels, felt 1.50 to 1.75

Polishing wheels, bullneck.. .80

Emery in kegs 41^ to .06

Pumice, ground .05

Emery glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silTer 25 to .50

Rouge, nickel and brass. . . .15 to .25

Prices Per lb.
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men quahfied to judge the outlook and with whom we
are in close touch through provincial correspondents

Montreal, Que., August 16, 1915.—The

present industrial situation is little

changed from that of a week ago, al-

though a slight improvement is notice-

able in the steel trade. The shell indus-

try still has quite a call on steel bars

for the jmanufacture of shrapnel and

high explosive shells, and the continued

improvement in the steel outlook is

largely due to the fonstant demand for

material in connection with war con-

tracts generally.

Steel.

Canadian steel mills are now working

to capacity to keep un with the demand

for steel Ijars and billets for the filling

of war orders and also to take care of

further orders which may be placed at

any time. If satisfpctory conditions pre-

vail in Canada for the completion of fin-

ished shells it is more than probable that

still larger orders will shortly be placed

for varied type shells. Prices remain

firm on bars, plates, etc., but a slight

reduction is evirlent on galvanized

sheets.

Pig Iron.

Improvement in pig iron is scarcely

noticeable although a slight betterment

of conditions seerrs to prevail.

Scrap Metals.

Quotations on the scrap metal market

continue firm an-'' little change, if any,

falls to be recorded.

Machine Tools and Supplies.

The demand for machine tools has

fallen off from that of a few months

back, but. althoiip-h "^eavy specialties are

not so much in request, machine tool sup-

plies show little easinsr up in demand.

High speed steel maintains its abnor-

mally h\<r^ pric" nrd every indication

points to its goinar still higher.

Metals.

Quotations for t'^e various metals are

somewhat easier than those of the pre-

vious week: oly'''t ''erlines beinar notice-

able in the prices of copper, spelter and

lead.

Toronto, Ont., Av?. 17.—An interest-

ing devoVntnorit in tVip metal industry

as a res'ilt of fie war is the announce-

ment that refinirio. nlants for treating

copper and zinc Hll be established at

Trail, B f^.. ""'' -^^-'-er nonits. This will

help corsifierahlv 'n keemner the cost of

these medals on n rensonable basis and

also make the trade independent of out-

side sour'e*. Tn f'is connection it is re-

ported that a plant for refining zinc will

be established in Welland, Ont. The ex-

tent to which Canada is benefiting by

war orders is shown in an official state-

ment recently issued by the Department

of Trade and Commerce. The British

Government alone has placed orders to

the value of $230,000,000 with Canadian

manufacturers for equipment already

made or in process of manufacture. Of

this sum $188,183,180 represents the ex-

penditure on munitions. In addition are

contracts placed by the other Allies, the

particulars of which have not been pub-

lished but will in the aggregate amount

to a considerable sum.

An optimistic spirit prevails in busi-

ness circles with regard to this season's

crop, very favorable reports continue to

be sent out from various points in the

West and a larse yield is expected. On
this account the outlook for trade is

favorable and in conjunction with the

war business, industrial conditions are

on a sounder basis than at any time

since the war started. The greater part

of the trade being done now is for ex-

port, the domestic demand being com-

paratively light although improving.

Steel Market.

War orders continue to keep the mills

fully employed and there is every indi-

cation of present conditions prevailing

for some time to come. The revenue

statements of the various iron and steel

companies are a good indication of the

imnrovement that has taken place in the

trade during the past year. The busi-

ness is almost entirely for export either

directly or indirectly. Domestic busi-

ness is still dull. The railways have been

out of the market for several months,
there being very little constructional

work in progress. The building trade is

showin? no indications of improving this

year and municipalities are not doing

much in the way of buying east iron or

steel pipe. Quotations are holdinz very

firm for domestic products, and prices of

bars, plates and shapes have advanced to

l.SOc'f.o.b. Pittsburgh.

There is little chance to note in the

ffnlvani'ed sheet situation. Prices have
a weaker tendency due to the continued

decline in the snelter m.arket but no
chBn<r«^ i»i sheets have been made locally.

Roi^e makers continue to keep out of the

mnrket bnt resnmntion of regular condi-

tions in the 2-alvanized sheet trade can
hsrd'v he exnected until snelter is at a
cnnsiderablv lower level than at present

when sheets can be made at a price which

Volume XIV.

buyers can afford to pay for ordinary

uses.

, There is no change in the high speed

tool steel situation and considerable

difficulty is still being experienced in ob-

taining supplies of tungsten. Heavy de-

mand and low stocks further complicate

the situation. The growing scarcity of

cliromium is regarded as a factor likely

to augment the increasing price of high-

speed tool steel.

Conditions in the steel trade in the

States continue to improve on account

of war orders. The demand for steel

bars is extreinely active and deliveries

are becoming much more extended.

Prices are very firm with a higher ten-

dency.

Pig Iron.

The pig iron situation is unchanged.

There is a good demand for Steel-making

pig iron but foundry iron is quiet. Ow-

ing to the activity in the steel trade in

the States the pig iron market is very

firm and some brands have advanced,

grey forge being now quoted at $13.95

Pittsburgh. Most of the Canadian mills

use their own pis iron so the local mar-

ket is not affected materially.

Machine Tools.

Considerable activity prevails in the

machine tool trade but the situation gen-

erally is unchanged. Although no fur-

ther orders for shells have been placed

recently, manufacturers who have re-

ceived orders for these but have not yet

started work on them, are equipping

their plants and buying the necessary

machinery. The unusually heavy de-

mand for machine tools in the States is

making deliveries very slow while Cana-

dian makers of tools are also very busy

filling orders. Owina: to these conditions

there is a brisk demand for second-hand

equipment with special tooling fixtures

for shell work.

.

Supplies.

Satisfactory business is reported in

machine shop supplies, and prices are

generally holding very firm. Brown &
Sharpe cutters have advanced 10 per

cent. Waste is expected to advance,

but no change in prices has been made
at present. Half-and-half solder has

declined owing to weakness in the tin

market, and is now quoted at 2614c per

pound. The linseed oil market is very

unsettled, and prices have declined 2c,

raw oil being now quoted at 65c and

boiled at 68c per gallon. The turpentine

market is now quoted at 64c per Im-

perial gallon.

Scrap Metals.

The scrap metal market is unsettled

and weak, with a fallinsr off in demand.

Export business has been curtailed on

account of the present financial situation

and adverse rate of exchanse. A number
of price changes have to be noted. Cop-
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per, No. 1 composition, brass turnings

and scrap zinc have all declined, and

may go lower still, there being a ten-

dency in that direction. Heavy melting

steel is in good demand, and quotations

are very firm at the advance. The lead

market is weaker, but prices are un-

changed. There is little demand for cast

iron scrap, and the market is dull and

prices unchanged.

Metals.

A general weakness prevails in the

metal markets, and further declines in

prices have to be noted. Tin, copper,

spelter and lead are all lower and show

no sign of any immediate reaction. Spel-

ter, while considerably below the high

level attained a short time ago, is stiil

too high to be on a commercial basis,

and the situation is not greatly ehangtd

because of this. The building of ne.v

smelters now in progress may help to

keep this metal at a more reasonable

price. The antimony market is un-

changed, and quotations are entirely

nominal. There is a good demand for

aluminum and supplies are scarce. The

market is firm and quotations un-

changed. All solders have declined due

to weakness in the tin market.

Tin.—The market is still declining in

London, and buyers are showing less

ijonfidence. Although the tin position is

good, the market is being affected by the

general depression in the metal trade.

Tin has declined le, and is being quoted

at 40c per pound.

Copper.—The market is unsettled and

weak in London, with a corresponding

influence in New York. The situation

is generally unchanged except that pro-

duction is increasing, but buyers are

showing a lack of confidence, and are

more economical in their purchases. The

market locally has declined Ic, and lake

copper is now being quoted at 20c per

pound.

Spelter.—The market is demoralized

and continues to decline, not having any

support. The decline is affecting brass

mill spelter, and not high-grade metal,

which is being held at 30c at New York.

Local quotations have declined 3c, and

are nominal at 20c per pound.

Lead.—^The market is dull and weak
in Ix)ndon, but the present "Trust"
price of 4l4c, New York, has put the

market in a steady position. Lead has

declined 1/20, and is being quoted at 6V2C

per pound.

Antimony.—The market is firm, but

buying has falhn off. Quotations are

unchanged and nominal at 40c per

pound.

Alnminnm.—There is a ?ood demand
fur aluminum, but supplies are searee.

Quotations are firm and unchanGred at

40c per pound.

CANADIAN IRON AND STEEL IN
1914.

THE statistics gathered by the Ameri-

can Iron and Steel Institute show that

the output of pig iron in Canada in 1914

was 705,972 tons, against 1,015,118 tons

in 1913. In 1912 Canada's pig iron pro-

duction was 912,878 tons and in 1911 it

was 824,368 tons. Of the 1914 total,

690,880 tons was coke iron and 15,092

tons charcoal iron. The number of fur-

naces in blast in Canada at the end of

1914 was 6; the number out of blast,

16. The production of pig iron by

grades in 1914 was as follows, compari-

son being made with 1913

:

1914 1913

Basic 331,456 558,524

Bessemer 184.053 227,662

Foundry 174,346 225,231

AH other 16,117 3,701

Total . -. 705,972 1,015,118

Steel Ingots and Castings.

The production of steel ingots and

castings in Canada in 1914 was 694,447

tons, of which 675,691 tons was ingots

and 18,756 tons castings. The production

of open-hearth steel was 549,716 tons, of

Bessemer steel 144,447 tons, and of

other kinds 284 tons. The total of 694,447

tons includes about 4,800 tons of alloy

treated steel ingots and castings, against

about 1852 tons in 1913.

Finished Rolled Products.

The production of finished rolled pro-

ducts in Canada in 1914 was 659,519

tons, against 967,097 in 1913. The pro-

duction of rails last year was 382,.344

tons, against 506,709 tons; of structural

shapes and wire rods, 59,050 tons,

aarainst 68,048 tons; of plates and sheets,

nail plate, merchant bars, tie plate bars,

etc., 218.125 tons, against 392,340 tons.

The production of rolled iron products

in 1914 was 47.309 tons, while the pro-

duction of rolled steel products was 612,-

210 tons.

Cut and Wire Nails.

The production of iron and steel cut

and wire nails in Canada in 1914 is esti-

mated at 1.144.000 kegs, as compared

with an pstimited production of 1,520,-

000 kecs in 1913.

PROPTTPT! ANn T?FFTNE ZT^C AND
COPPER FOR THE ALLIES

.AS A res''lt of arrangements now com-

n'eted. it has been announcd by General

B'^rtrpm. f^at Canada will not only

rranufachiro sbells for the Allies, but

will nT^d'icp nnd refine for the first time

in t'''« ci"ntrv f^e zi"c and copper re-

iin'V'-d 'or t^p ammunition.

TVipse arrancements represent the

friiitip" of t'^e desire ard efforts of

Pnr.fx'—I TT'-Viot!. m'lio'^pr of militia. It

was not lonsr after Canada had com-

menced the manufacture of shells . for

Great Britain before the securing of cop-

per and zinc for their production became
a problem. Although Canada produces

both these metals she has not hitherto

had facilities for refining them. Conse-

quently every ton of such ore produced

in the Dominion had to be sent to the

United States, and there refined before

being bought back again by Canadians.

United States refiners took advant-

age of this situation shortly after Can-

ada commenced the manufacture of

shells by raising the price of refined

copper and zinc to exorbitant levels. It

is understood that by forming a com-
bination among some Canadian capital-

ists and bucking the monopoly General

Hughes succeeded in getting the price

reduced somewhat. However, it became
apparent that if the Dominion were to

enter seriously into the manufacture of

munitions it must have refineries of its

own and efforts toward that end were
initiated.

Several conferences have been held

between f'e Shell Committee and the

Cabinet. The result is contained in the

statement of General Bertram that

agreements had been made and were
closed up for the refining at Trail, B.C.,

and other points, of both copper and
zinc.

@
WAR SUPPLIES FROM CANADA.

VERY general interest is being taken by
producers and manufacturers a« to war
sunplies provided by Canada, mainly as

resrards the British Government and, in

a lesser degree, as regards the Govern-

ments of the Allies. The question as to

whether as much is beinsr supplied from
Canada as can reasonably be provided

is being thoroughlv discussed, and asser-

tions "vary according to the sources of

t'le information or the strenaih of the

imasination of the parties thereto..

It is comnaratively easy to make a,

statement of what has been supplied by
Canada in respect to purchases made by

the Allied Governments through direct

asrencv of the Government of Canada.
Peliahle statistics are available and the

information can be fairly accurately

given. For the lar9-e quantity of mate-

rials, directly or indirectly meant for

war purposes, which are purchased in

Canada outside of direct Government
contract, arreater diflRculty is experienced

in cominsr even at apnroximate values.

The Department is takins: steps to get

information in regard to this branch of

S'lnplv. but lack of knowledge of the

private parties and corporations that are

jTitorested renders the task somewhat
diffienlt.

As to what is bein<r contracted for by
11'p Governments concerned with com-

panies or private dealers, accurate infor-

mation is possessed by the purchasing
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authorities of each Government, but it is

difficult for the Canadian Government to

possess itself of these from the Govern-

ments concerned. As to indirect sup-

plies, there is a large margin with refer-

ence to which it seems impossible to get

anj' information.

We publish herewith, says the Weekly
Bulletin of the Department of Trade and

Commerce, Ottawa, a statement of con-

tracts and purchases made in Canada by

the British Government to date. A great

deal of what is shown in the table has

already been despatched and paid for.

A larger part probably is still under

contract for delivery according to the

conditions of the contract. It will be

seen that the detailed value of orders

executed or under execution for the Brit-

ish Government in reference to war sup-

plies amounts to about £46,000,000, dis-

tributed over a very considerable area.

Purchases in Canada.

Article. Value. Remarks.
Acetone i 109,625

Sulphuric (oleum) 105,500
AramuuitioD (small arvas) . 879,500 •

Bayonets 114,583
Cartridges

—

Complete rounds
(200,0(H) rounds or-
dered, price not yet

fixed)

4.5 Howitzer 5,497,800
18 pr. Shrapnel 8,101,200
18 pr. without fuse 3,325,000

) 2,100,000
18 pr. H.B ) 5,167,700
18 pr. H.E. without fuse 2,700,000
13 pr. H.E. without fuse

(100,000 ordered,
price not yet fixed)

Cartridge cases

—

4.5 Howitzer 61,640
18 pr. Q.l<' 80,400

Cordite

—

No. 8 780,000
Fuses

—

T. and I'. Xo. 80 2,712,500
No. 100 750,000

(Estimated)
Rifles—

.M.L.E. f(ir Mk. VII....)
) 593,750

Ml!. III. "Ross" Mi!. VII.)
Shells—

4.5 in. Howitzer empty
'Lyddate 2,310,000

GO pr. Lyddite 1,020.000
18 pr. H.E 19.«,138
18 pr. Shrapnel 863,500
15 pr. Shrapnel 166,000
T.N.T

(Orders placed hi
Canada at $ per lb.,

but no quantities
defined)

£37,636.630
Harness

—

Pole draught, 6 - horse
team £ 300,000

Double wheel 394.500
Head collars 16,000
Traces 49,218

Saddlery

—

Complete sets 85,000
Accoutreiments 158,438
Bandoliers 12,500

f1.01 5,056
Mess tins 13,405
Water bottles 96,875
Stock pots (aluminum) 4,500

„, 114,780
Sleepers 7,660
Crossing, timbers 416
Picketing pegs 11,250
Picketing posts 3,333

22,659
Helves (pick-axe) ]0 2!>1
Shovels 7,700
Miscellaneous tools

(Prices not
.,, , , . yet stated)
Field forces 1,717

. ... ,-

'

19,708
.\nimunition boxes 24,305
Barbed wire 1500

Brushes 9,948
Candles 4,500
Matches 8,300
-Nails ' 943
Tetanus antitoxin 6,142

65,638

f 1,228,441
Bags'

—

Oat i 81,649
Boot laces 8,840

Buttons

—

Zinc 2,890

Clothing—
Oreat coats 180,242
•Taekets 521,501
Trou.sera 316,200

Coats

—

Sheep lined 48,271

Flannel

—

White 27,000

Hosiery

—

Cap comforters 29,472
Cardigans 191,770
Cholera belts 3,640
Drawers, cotton 40,920
Drawers, woollen 245,902
.Mitts, woollen 3.050
Mitts, leather 15,020 approx.
Socks, worsted 43,392
Socks, lumbermen's 3,020 approx.
Socks, long, warm, thick 6,040 approx.
Undervests ' 31,117 approx.

Shirts, flannel 289,413
Mess tin covers 18,220
Rubber hoots 7,377
Shoepacks 14,S

f 2,133,098

Bacon f 639,954
Cheese 573,879
t'louT 404,103
Fowl, roast 5,789
Hay 261,560 Bought

through
H.C. of
Canada.

.549,276

(4,000 tons weekly
weekly for five

months, cost only
„ estimated)
••ats 892.360 Portion

bought
through
H.C. of
Canada.

780,815
(4,000 tons weekly
weekly for five

months, cost only
^ estimated)
J'lni 1,3,372
Preserved meat 433,687
Vegetables, dried 124^704

f 4,679,490
Caibles, D. 3 £ 2 655
Kitchens, travelling 57 250
Rod. metal 6'5''3
Runners ."iVso

Wagons, horse

—

G.S. "Bain" 07,400
Spares 6 ''90
Gr.S. limbered 4li2C0

f 185,118Summary

—

JlU'iit'o'is £37,636,636
Leather goods, timber
and misc. stores 1,228 441

Clothing and textiles ... 2,i33'o98
Pood and forage 4,679,499
Wagons, etc 185,119

£45,862,792—m—
TENDERS FOR SHEET STEEL AND

STEEL BANDS.
THE Hon. Phillipe Roy, Canadian Com-
missioner General at Paris, has for-
warded to the Department communica-
tions from the Engineer of Equipment
and Traction of the Paris-Lyon-Mcvli-
terranee Railway, with reference to the
probability of Canadian manufacturers
being in a position to tender for 600
tons of sheet steel, classes C, D, and E,
for current uses, and 200 tons of slieet

steel, classes A and B, for boilers. Net
prices are requested per 100 kilos for

eacli of these classes of slieet and b}

thickness, the prices quoted to meai
goods delivered free of all transportatioi

charges, customs duty or other expenses
and loaded on ears in a station of the

above-mentioned railway system. A
table, indicating the maximum simul-

taneous dimensions (length and width)
which the Canadian plant can roll ir

various thicknesses is also asked for, to-

gether with the delays of delivery, whicli

rhe company would undertake to ob-

serve.

The Paris-Lyon-Mediterranee Rail-

way Co. has also the intention of enter-

ing into a contract for the supply of

1,500 to 1,800 tons of steel bands, classes

B and C, for locomotives, tenders, pass-

enger and freight cars, which it will re-

quire during a period of six months.
The deliveries of this item are asked to

be made according to the needs of the

Paris-Lyon-Mediterranee Railway Co. on
the dates indicated by them, and accord-

ing to the special orders, wliich will be
forwarded to the sellers two months in

advance and which will indicate the
types and number of steel bands to be
supplied. Specifications and drawings
for these tenders when received, may be
inspected at the department by Cana-
dian firms, who may desire to do so. Tlie

date originally fixed for the closing of
the tenders was .July .31, but as the
P.L.M. Co. has apparently not received

sufficient proposals to meet its require-

ments, the time will in all probability be
extended, in order to allow Canadian
firms to compete. Further advices are
being awaited from the office of the Can-
adian Commissioner General at Paris
and any additional information will be
referred to interested manufacturing
companies, after its transmission to the

Department of Trade and Commerce,
Ottawa. (Refer to File No. 1750).

. WAR ORDERS REJECTED.
A CANVASS of leading manufacturers
of the United States reveals, says the

New York "American," an increasing

number who refuse to accept war orders.

Those who declare they will not prolong
the European war, and the orders aggre-
gating more than .$1.39,100,000 which
they have turned away, are as follows:

The Ford Motor Co., $15,000,000.

Ball Engine Co., of Erie, Pa., shrapnel
shells, ,$10,000,000.

The Fischer-Sweeney Bronze Co., of
Hoboken, supplies, ,$1,000,000.

The Essex Novelty Co., of Berkeley
Heights, N..J., munitions, $500,000.

The Empire Art Metal Co., of College

Point, New York City, shrapnel shells,

gun barrels, $1,500,000.

Bosch Magneto Co., New York, elec-

trical devices, aeroplanes, arms and ma-
chinery, $12,100,000.
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Imperial Metal Manufacturing Co., of

Long Island City, shrapnel, $400,000.

Dietrich Bros., Baltimore, $2,000,000.

Excelsior Tool & Machinery Co., of

St. Louis, cartridges, $600,000.

Aldi-it'h Manufacturing Co., of Buf-

falo, 300,000,000 brass shells, $5,000,000.

i. Eagle Manufacturing Co., Wellsburg,

!Va., brass shells, $1,000,000.

Driggs-Seabury Ordnance Corporation,

Sharon, Pa., arms and big guns, $2,-

000,000.

j
Textile Machine Works, Wyomissing,

!Pa., $500,000.

f'
Burroughs Adding Machine Co., De-

troit, $1,000,000.

! Republic Metalware Co., Buffalo, N.Y.,

'2,500,000 cartridges and other orders,

jJ?86,O00,000.

' Bronze Powder Co., of Elizabeth, N.J.,

powder, $500,000.

i Heller Forge Works, East St. Louis,

;sh,rapnel casings, unavailable.

\ United Engineering & Foundry Co.,

SPittsburg, Pa., ammunition, unavailable.

Commonwealth Steel Co., Granite

City, 111., unavailable.

Herring-Hall-Marvin Safe Co., un-

available.

Colburn Machine Tool Co., Franklin,

Pa., unavailable.

Owensboro Wagon Co., Owensboro,

Ky., unavailable.

Globe Malleable Iron & Steel Co.,

Syracuse, unavailable.

Builders' Iron Foundry, Providence,

unavailable.

Michigan Copper & Brass Co., Detroit,

unavailable.

Cushman Chuck Co., Hartford, Conn.,

unavailable.

Warner & Swasey Co., Cleveland, un-

availahle.

National Acme Manufacturing Co.,

f^'cveland, unavailable.

jLUMBER TRADE IMPROVES IN
NEWFOUNDLAND.

FHE lumber export trade from this col-

nny, which has been almost non-existent

Por the past few years, has been brought

into prominence again by conditions

JTowing out of the war. A great de-

imand has developed in Great Britain,

pot only for pit props for the collieries,

i)ut for lumber for • general -purposes.

Lumbering concerns throughout the

island, which have been operating en-
'• irely for the local trade, have decided

[:o go into the export business on an ex-

I

'.ended scale.

The export of pit wood alone for the

vear is estimated at 200.000 tons. A
"CSular fleet of steamers has been en-

?aged for several months in transporting

his material from Newfoundland and
^iiastem Canada, the British collieries

Having been unable to secure their usual

juipply from Europe because of the clos-

ing of the Baltic Sea and the lumber
requHrements of the allied armies in

France.

During the past 10 years most of the

soft wood logs cut in the colony and
not needed for local construction have
been sent to the pulp mills for use in

the large paper-making industry, which
has grown up during that period.

BOUNTY TO FOSTER ZINC PRODUC-
TION.

A SLIDING bounty not exceeding 2

cents per pound, and not payable until

the end of the war, has been granted by
the Government on Canadian zinc pro-

duction, with a view of obtaining sup-

plies of this metal for the manufacture
of munitions.

A committee of the Government un-

der the chairmanship of the Minister of

Finance, after full discussion with mem-
bers of the Shell Committee, has thus

satisfactorily solved the problem of en-

ALLIES' PURCHASING
AGENTS.

The Trade and Commerce De-
partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

—

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain
Lafoullotix, Hotel Brevort, New
York; Direction de I'lntendance

Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieflf, care Military At-

tache, Russian Embassy, Wash-
ington, D.C.

suring at reasonable prices a Canadian

supply of zinc suitable for use in the

production of brass for the making of

f|uick-flring cartridge eases for shells.

Before the outbreak of war, this qual-

ity of zinc sold at about eight cents per

pound. Since that time the price has

steadily risen as high as forty cents and

grave fears were entertained that the

supply might be entirely cut off. At
present, the sources of supply are out-

side of Canada.

The Shell Committee, representing the

British Government in the purchase of

shells in Canada, regarded it is abso-

lutely necessary that there should be

supplies of this zinc within Canada.

Canadian producers were unwilling to go

to large expense of installing refineries

unless insured against the fall in zinc

prices which is inevitable after the close

of the war. After considerable negoti-

ation, the Government decided to offer a

limited bounty for the production in

Canada of zinc, the offer being as fol-

lows :

—

Bounty Details.

Bounties on a sliding scale, not ex-

ceeding two cents per pound, will bo
granted upon production in Canada from
Canadian ores of zinc, containing not

more than 2 per cent, impurities, when
the standard price of zinc in London,
England, falls below £33 per ton of

2,000 pounds, provided that bounties

shall not be payable on zinc produced
before the expiration of the war or after

the 31st day of July, 1917, or on zinc

contracted for the Shell Committee at a

price of 8 cents or over per pound, total

amount of bounty to be paid not to ex-

ceed .$400,000.

As a result of this action on the part

of the Government the Shell Committee,
on behalf of the Imperial War Office, has

been able to contract for several thou-

sand tons of zinc at very reasonable

rates with a further reduced rate for

further deliveries.

It will be observed that the object

of the bounty is to insure the pro-

ducers against too great a fall in price

in the period between the end of the

war and the 31st July, 1917. The bounty
will give an impetus to the refinement of
zinc in Canada and serve the purpose of

ensuring a certain supply of brass to

the Shell Committee.

®
ORDERS FROM FRANCE COMING

TO CANADA.
IT is reported from London that Can-
adian munitions manufacturers may look

forward to receiving substantial orders

from the French Government in the near
future. For the past two or three weeks
representatives of various Canadian
groups have been conferring with the

French war authorities, with the result

that a well-known general, who is recog-

nied as an expert in all tliat relates to

lieavy ordnance, has been deputed to pro-

ceed to the Dominion to go into the

whole question of supplies on the spot.

As already pointed out, the French Gov-
ernment were favorable to setting up an
additional plant for the manufacture of

munitions on French soil rather than to

buying outside of France, but as the

outcome of last Week's conferences this

policy was abandoned for financial

reasons.

®
Chambers, Ltd., 80 Don Esplanade,

Toronto, are building an extension to

their factory and will instal a sherardiz-

ing furnace.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining Newt.

Engineering
Oshawa, Ont.—It is reported that a

syndicate propose installing a steel

plant here.

Kincardine, Ont.—Fire in the pattern

shop of the Hunter Bridge & Boiler Co.

works here did about $15,000 damage.

Petrolea, Ont.^The pumping outfit on

King Street, owned by the J. & J. Kerr
Co., was destroyed by fire on August 16.

Toronto, Ont.—^The Chevrolet Motor
Co., of New York, have purchased the

plant and premises of the Dominion
iQarriage Co., and will install equip-

ment for making motor cars.

Welland, Ont.—The Canadian Zinc

Co., recently incorporated with a capital

of $500,000 will build a smelter here.

The Quality Beds factory has been

leased, with an option of purchase. C.

H. Massey, of Sherbrooke, Que., is in-

terested in the enterprise.

Niagara Falls, Ont.—The Standard
Smelting and Refining Co., of North
Bay is extending its business by estab-

lishing a plant just up the Niagara
river from Chippewa, where it has se-

cured the mills of the British-Canadian

Smelting Co. A large building some 80

feet long, is now being erected, with

others to follow.

Vancouver, B.C.—It is reported that

the establishment of a steel rolling mill

has been arranged between an eastern

Canadian firm and P^ort Moody city

council. Details have been discussed

between representatives of the firm and
the mayor and council, and will be em-
bodied in a formal agreement. The
firm has secured 35 acres at the head of

the Inlet and the council have agreed

to guarantee $100,000 on adequate secur-

ity.

Municipal
Grimsby, Ont.—The town contemplate

installing a waterworks system at a cost

of $5,600.

Chatham, Ont.—The Water Commis-
sioners are considering installing hydro
power at the pumping- , station.

Toronto, Ont.—Works Commissioner
Harris has reported against the city

establishing car shops which would cost

.$285,000.

Listowel, Ont.—A by-law is to be sub-

mitted on Aug. 21, to authorize the in-

stallation of a waterworks system to

cost $5,400.

St. Thomas, Ont.—City engineer Fer-

guson has prepared a plan for a city

storm sewer system. The estimated cost

is $52,230 including excavation, pipe,

manholes and catch basins.

Ottawa, Ont.—The by-laws have pass-

ed to raise $100,000 to provide for the

cost of the construction of an abattoir

and $50,000 to provide for the cost of

an additional incinerator.

Eodney, Ont.—The by-law to loan the

Rodney Woodenware Co., $5,000 to re-

CANADIAN GOVERNMENT
PURCHASING COMMISSION.

The following gentlemen consti-

tute the Commission appointed to
make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George Gault, Winnipeg;
Henry Laporte, Montreal; A. E.
Kemp, Toronto. Thomas Hilliard.

is secretary, and the commission
headquarters are at Ottawa.

build their factory was defeated. The
by-law to purchase the franchise of the

Rodney Gas & Water Co., was also de-

feated.

Matheson, Ont.—Tlie town council are
considering the construction of a pipe
line to White Fish Lake to increase the

water supply. A by-law has been pass-

ed to sanction an expenditure of $20,000
on the scheme. McAustin and Ander-
son, of North Bay, Ont., are the engin-

eers.

General Industrial
Calgary, Alta.—The Southern Alberta

Refineries, Ltd., will instal an oil re-

fining plant.

St. Thomas, Ont.—Mr. Fitzpatrick, of
Belmont, near here will rebuild his

factory which was destroyed by fire.

Saskatoon, Sask.—It is announced
that an important canning company in

Ontario propose establishing a plant
here for canning peas.

St. Thomas, Ont.—The plant of the
St. Thomas Packing Co., took fire on
Aug. 10, and was considerably damaged.

The cold storage equipment was not ir

jured.

Ingersoll, Ont.—John Haym&n (

Sons, of London Ont., are the contrac

tors-for the $30,000 addition to the fac

tory which the Borden Milk Co., wil

build here.

CoUingwood, Ont.—Lacking twenty
eight votes to make up the required two
thirds majority, the by-law to loan th

Bryan Manufacturing Co. $20,000 with
out interest was defeated on Aug. 11
the vote standing: For 520, against, 30^

The company in addition to rebuildin:

its planing mill intended to erect a fac

tory for the manufacture of wooden
ware.

Building Notes
Toronto, Ont.—A public library wil

be built at Kew Beach, to cost $20,00(]

Eden Smith & Sons, Toronto, are th
architects.

Sherbrooke, Que.—The tender sub
mitted by the Loomis Deakin Co. for i

new city hall has been recommended fo
acceptance at $7,400.

Windsor, Ont.—Announcement is madi
here that contracts have been let an(

work will shortly be commenced on !

new $200,000 building for the Merchanti
Bank. The site chosen is at Oulett(

avenue and Chatham street.

Montreal, Que.—A syndicate of Bos
ton. New York and Chicago capitalists

have purchased a site here and propos*

erecting a ten-storey hotel, to cost on<

million dollars. The Corner Realties

Syndicate of Montreal are interested.

St. Thomas, Ont.—A building permit

has been issued for the construction oi

the new Huron and Erie office building,

The structure will be two storeys high.

30 feet by 60 feet, and will cost '$15,obo!

Excavation was commenced a few days

ago.

Regina, Sask.—The Robert Simpson
Co., of Toronto, Ont., have awarded the

general contraot for their new distribut-

ing warehouse to Wells Bros., of Chi-

cago, 111. The building is to be of re-

inforced concrete, eight stories high,

250 by 100 feet.

Port Hope, Ont.—The Port Hope Hos-

pital, Trust has awarded the contract

for the new hospital to W. J. Trick
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Some Reasons for Locomotive Piston Ring Failures
By " Melter

"

The writer discumes from a practical standpoint, the various factors which affect the
'

life and service of locomotive piston rings. It is evident from the article that the entire
responsibility cannot ahvays he attributed to any one cause—either making or using. By
the application of proper care in manufacture, and reasonable attention in service, the life of
piston rings may he considerably prolonged, and efficiency in service greatly increased.

FROM time to time much has been
written concerning various causes

of piston ring- failures in locomo-
tives usina: superheated steam, some
failures being; due to one cause and
some to another. Most cases of failure,

however, are due rather to a com'bina-

tion of circumstances than to any fTie

in particular.

Classification of Causes.

Causes of breakage, excessive wear,
and loss of spring in piston rings may
be divided into two main classes, viz.:

A.—Manufacture; consisting of (a)

material and (b) workmansliip.

B.—Service; consisting of (a), class of

engine, i.e., passenger non-drifting, or

freight drifting; (b), lubrication, and
(c), superheat.

Proper Material Necessary.

Regarding Class A, the selection of
suitable material is all important, no
subsequent care in manufacture or ser-

vice being able to prevent the develop-
ment of defects due to improper com-
position. The American Foundryman's
Association recommends the following
analysis:

Per Cent.
Silicon 1.50 to 2.00

Sulphur, under .08

Phosphorus O.-lOtoO-oO

Manganese 0.40 to 0.60

Total carbon low.

As far as general results are con-

cerned, any close-grained iron compara-
tively free from oxides will do, but the

best results can only be obtained from
close-grained rings with the following

composition

:

Per Cent.

Silicon from 1.20 to 1.,%

Sulphur under

Phosphorus under ....

Manganese
Graphitic carbon

Comliined carbon

Total carbon

This analysis makes

.08

.45

.40

2..30

0.70

.3.00

a satisfaetorv

ring 90 long as the combined carbon does
not exceed .80 per cent., otherwise the

rings will be rather brittle and have a

tendency to lose their spring or break.

Samples of this mixture when etched
with nitric acid should show a structure

similar to A. Fie. 1. The dark portions

indicating the graphite are small, close

together and evenly distributed. The

sjjecimen shown at B, Fig. 1, shows the

graphite in large bodies, widely separ-

ated and unevenly distributed. The com-
jiarative suitability of these two speci-

mens is readily apparent to even the un-

trained eye.

Composition and Cost.

Some concerns use an air furnace to

produce their piston ring iron and a

CLOSK

good mixture is 33 per cent, pig iron, 10

per cent, steel and 57 per cent, selected

swap. Additions of ferro-manganese,

which is used as a deoxidizer, say, 3 lbs.

of 80 per cent, alloy to 1,100 lbs. of

metal, may be put in the ladle to give

greatest efficiency. A test bar from this

mixture IV4 in. diameter, east vertically

in dry sand and tested transversely on

12-inch centres, will give a load of a'bout

3,800 lbs., and a deflection of 38 ins. The
tensile strength would be about 29,000 to

32,000 lbs. per square inch, while the

cost based on pig at $19.50 per ton, scrap

at $17.50 per ton, ferro-manganese at

$53.50 per ton, with low sulphur, and

coal at $5, would be roughly about ly^c

per lb.

Making this iron

in a railway foun-

dry, where per-

haps 50 tons of

iron are melted

per day in a 90-

inch shell lined to,

say, 72 in., is not

a very easy mat-

ter, as it is diffi-

cult to produce

a structure, or the

analysis that is

necessary for good

service, but a fair

iron may be pro-

duced by using 30 pig, 20 per cent, steel

boiler plate, rai'.s ct spring steel (this is

to reduce the total carbon aiid close the

grain) and 50 per cent, cast scrap. The

method of workina- out the analysis is

shown in Fig. 2. Mixtures are given for

air furnace and cujiola iron.

Having obtaireil s'itabjp material, the

RRBGULAR ({I!.\IN.

Mixture for Air Fnnia<*e.

Charge
Mixture. lbs.

V\g Iron . . . 4,000
Sornp 8,000
Ferro Mnng. 20
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question of workmanship arises, as dif-

ferent methods of making the rings have

a greater or less influence on the ultimate

efficiency. The influence of workman-
ship commences right in the foundry,

and begins with the manner of casting.

Some makers cast their rings in the form

of a tub or large pipe and cut them off

.with gang tools on a vertical turret

'L-n a^f, - Oirf C.//fcfl /,rrf

FIG. 3. ARiRaiNGBMBNT OF HOKN GATE.

lathe or boring machine, while others in-

crease the silicon content so that the

rings may be cast singly and still not be

too hard to machine. It might be well

to state that iron with 1.30 per cent, of

silicon is chilled when cast in single rings

in a green sand mould, but if the per-

centage of silicon be increased to 1.60,

and the total carbon slightly increased,

a good ring will be obtained with cor-

rectly tempered sand. It is also best to

use a metal pattern. In casting singly, a

horn gate is used, as shown in sketch

Fig. 3, which collects all the dirt ac-

cumulated during pouring.

that the most benefit can be obtained

from the superior state of the metal.

Machining.

In machining piston rings which are

cast singly, an expanding chuck, Fig. 4,

is used with a small modified turret tool

h.older, mounted on the tool slide, and

using %-inch square tool steel. Only

three movements are necessary, a rough-

ing and finishing cut on the sides and a

roughing and finishing cut on the face

in one movement of the carriage. Gauges

are generally furnished, thus securing

accurate machining.

The casting is made broad enough so

that the edges extend % inch over each

side of the mandrel, and previous to

sending to the machine shop, each cast-

ing is thrown into the rumbler barrel

and rumbled to remove the sand, after

which all burrs or irregularities on the

inside of the ring in particular are

ground off by the foundry chipping

room. The ring next the face plate is

slipped on first and placed in position by

eye, then the other ring is put in place

and the nut tightened. The compara-

tively large travel of the wedge per-

mits the rings to slip over the man-

drels with ease.

The chuck shown in the sketch has

been slightly improved as regards prac-

tical operation and first cost. Original-

ly there were eight extra pieces, as

shown dotted at (A), this piece swivel-

ling on a little roller and the eight sec-

tions of the mandrel being held in place

by a spring. The present method has

proved more satisfactory.

The increased cost of the foundry

practice (10 cents per ring, in the case

of the single east ring, as against 40

cents per tub making ten rings), in the

FIG. 4. IMPROVED DESIGN OF BXPANlDIT\X} CHUCK.

The object in easting single rings is to

obtain a denser and harder iron due to

the chilling efi'ect of the sand, and the

small body of metal compared with a tub

and lastly to reduce to a minimum the

amount of metal to be machined off, bo

one case is counter-balanced by the de-

creased cost of machining, and in the

other case vice versa, whereas in the

case of the single ring we have better

material. In both instances a ring costs

about 40 cents for labor.

Service.

The question of punctuality being of

prime importance in passenger service,

the opportunities for "drifting" on
down grades cannot be taken advantage
of to the same extent as with freight

engines, where economy has to be main-
tained. Ordinarily, cylinders receive no
oil when the engine is drifting, as the

Cress Sec/to/V.

f?//r« nif/i l/An/orm G^rentjM.

FIG. 5.

supply of oil is controlled by the steam

pressure, consequently it is left to the

engineer to "crack the throttle" on a

down grade so as to maintain sufficient

oil supply to the cylinder.

The methods of supplying oil to the

cylinders vary. In some engines the oil

is admitted to the steam pipes just pre-

vious to entering the valve, in others to

the live steam valve passages themselves

and in a few cases to the cylinders di-

rect, at a point in the middle of the

stroke and as near the top as possible.

Some of the methods in use are:

(a)—One feed per steam chest, admit-

ting the oil into the steam channel near

the steam chest.

(b)—One feed per steam chest, admit-

ting oil into the centre of the steam

chamber.

(e)—Two feeds per steam chest, one

near each admission point.

(d)—Three feeds per steam chest, one

in the centre of the steam chamber, and

one at each end near the admission

ports, each point of delivery having an

individual lubricator feed.

Methods of Lubrication.

The correct way would be directly to

the top of the cylinders, as it has been

found in three cases out of five that the

most wear occurs at this point. It is all
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the more necessary to select the best

method of lubrication, because the qual-

ity and quantity of oil supplied to rail-

road engineers is standardized and

strictly limited to a minimum allowance,

according to the type of engine and

class of work.

In the ease of an engine having cylin-

ders 21 inches diameter by 28 inches

stroke, with driving wheels 75 inches

diameter, travelling at an average speed

of 50 miles per hour, the allowance

might be, say, one pint of oil for every

75 miles. The foregoing dimensions and

speed figure out at a piston travel of

fully 1,000 feet per minute, so that un-

less all factors which influence the life

of a piston ring are properly taken care

of, the life of the piston ring may easily

be shortened to an unsatisfactory min-

imum.

The amount of wear in rings varies

from .06 inch to .19 inch for 10,000 to

80,000 miles, and the greatest wear oc-

currs opposite the split. Just what ef-

fect an eccentric ring, having uniform

expansive pressure, would have on this

wear has not been determined, as the

other variables have been too great, but

there is no doubt the wear would be

much more uniform.

Effect of Superheat.

The effect of the high temperature of

superheated steam is to weaken the cast

iron, causing the rings to lose their

spring. Experiments have shown that

a superheat of 119 deg. F. is sufficient to

decrease the strength 9 per cent., and

when steel is heated to a maximum tem-

perature of 400 to 650 deg. F. and

stressed sufficient to create 1 per cent,

distortion, its brittleness is increased

about 3.3 per cent. Now, if we use a

cast iron possessing characteristics some-

what resembling those of steel, which is

stronger and therefore less liable to fail-

ure, are we not making an improvement

in our piston rings?

Tlie grade of oil used is necessarily

important and with the moderate super-

heat used in this country, should show

the following characteristics:

Flash point, 560 d<^. F.

Burning point, 630 deg. F.

Cold test, 39 deg. F.

'

Spec. grav. at 60 deg. F., 25 degrees.

'Saponiflable fats, 9.0.

Viscosity at 212 deg. F., 205 units.

With different degrees of superheat

different oils must be used, i.e., for high-

er superheat, oil with a higher flash and
burning point is required. A high

superheat oil may be used for moderate
and low superheat, but the cost would
be a factor.

If the oil carbonizes, there is an ex-

cess of incrustation, wliicli is eciuivalent

to grit, as it causes abrasion. Then
again, some tests have shown that ex-

cessive incrustation interferes with the

ring springing up tight to the cylinder

walls, and admits of a leakage of, some

say, as much as 200 to 300 lbs. of water

per hour.

Practical Points.

Some companies claim that they are

getting their rings more uniformly lubri-

cated by altering the section of the ring,

as in sketch, Fig. 5, thus cutting off all

sharp corners and allowing the oil to

get under the ring instead of being

scraped off ahead of the piston.

The best practice shows that the

bushing must not vary out of round

more than 1-16 inch, and the piston dia-

meter must not vary more than % inch

from the cylinder diameter. After the

piston ring gTooves in piston head have

been worn 1-16 inch, a different sized

ring is put in and, as the groove in-

creases in size, the rings are increased

by 1-16 in., until the original size has

been exceeded by 3-16 inch, then the pis-

ton is scrapped.

Recently some engines were giving

trouble with their rings making only

about 300 miles before they had to be

renewed. The pistons were changed and

the rings made their average mileage.

NOBLEMAN MUNITIONS' WORKER.

SLOWLY, but surely, Britain is coming

to realize that she must exert every

ounce of her strength if she hopes to

win out decisively over Prussian mili-

tary preparedness. The formation of

the coalition war cabinet, with David

Lloyd George as war munition secre-

tary, charged with providing the forces

at the front with the necessary equip-

ment in required quality and quantity,

has brought about a new spirit, and the

Britishers are beginning to see that not

only the soldiers on the firing line, but

the whole nation must work and work

hard. The picture shows Lord Norbury,

one of England's wealthiest noblemen,

who has taken a job in an aeroplane

factory as a fitter, both to do his share

and by his example encourage others to

go to work to do their share. Lord Nor-

bury earns 7d (14 cents) per hour, and

is here shown ringing in on an "Inter-

national" time recorder in his suit of

overalls.

LORD NOBBUKY AS A MUNITION'S WORiKER "RUNGINiQ-IN"
INTERNATIONAL TIMK KMOORDBR.

ON AN
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Principles of Laying—Off Cylifidrical Intersections--IV.

By J. W. Ross

The more or less special nature of the work involved in the making of sheet metal pip-

ing has caused many manufacturers to avoid this class of work, with the result that when a

job has to be handled, there is frequently considerable unnecessary loss incurred through
errors in laying off material. The examples treated by the writer of this article should form
a valuable reference to m,any manufacturers on ordinary as well as special occasions.

CYLINDER INTERSECTION ON THE
SIDE OF A LARGER CYLINDER.

THE two elevation views Figs. 29

and 30, and the perspective Fig.

28, shows a small pipe intersecting

a larger one. The small pipe being

placed on the side of the large one, in

a manner so that one side of the small

evlinder is tangent to the larger cvl-

to Q' Q' Fig. 30. Make Q' Q' equal to

2^4 inches. Build up the elevation view

A C D B around the line Q' Q'. Bisect Q'

FIG. 2S.

inder, while the other side intersects the

cylinder. The axis or centre lines inter-

sect each other in both views thus giv-

ing the true length of all lines parallel

to each view.
"

FIG. 29. FIG. 30.

Q' at Q. Erect the perpendicular Q 7.

Project T 1', Fig. 29, over to 4'10', Fie
30. Measure off 4^ T, 10*, Fig. 30

equal to 7\ 10', T, Fig. 29. Draw the

78 S' /O' //' ii° /

a'

FIG. 32.

Construction. -', *

With centre and radius A eq%I
to 2 inches draw the neutral end view
A Q C Q. Draw the horizontal line Q
O Q. Bisect Q at X. Raise the ver-

tical axis or centre line X 10 at right

angles to Q Q. Parallel to this line

draw the line T 1' tangent to the circle

A Q C Q. Also draw the parallel line
7" T intersecting the circle at C. Measure
off T T equal to 1/2 inch and 1' 1' equal

to 11/2 inches. Connect T to 1'. This

line is parallel to the line Q O Q. By
this construction T 1" equals 1 inch, of

which 10^ is the centre. Draw the plan
view of the vertical cylinder, represented
by the cirde 1, 4, 7, 10. Divide into 12

equal spaces. Project these points down
to the intersection of curve C Q. Pro-
ject the horizontal Q Q Fig. 29 over

•Note: The reference letters and numerais
In the text, I.e., G», V, etc., correspond with
those of the Illustrations Indicated ns G",
7', etc.

(•ircl&*I 4 7 10, Fig. :iO, with T us centre

and radius equal to, half the neutral di-

ameter of the vertical pipe. Divide into

12 equal spaces, number, and project

these points down beyond C D. Draw hor-

izontal projectors from Fig. 29 to the in-

tersection of similar numbered vertical

projectors in Fig. 30. Number these points

in relation to the intersections. Connect
these points, thus defining the mitre line

8' 9' /*'//'/*' /' *' 3' 4' s' 6 y

FIG. 31.

as is shown in Fig. 30, by the points
1* 2= 3' 4' 5' 6= T, elc. Locate the points

L M N P Q R at the intersection of the

horizontal lines with the centre line 7 Q
Fig. 30.

The Development of the Vertical

Cylinder.

Measure off the stretchout T 1' T, Fig.

31. Divide into 12 equal spaces. Pro-

FIG. 33.

jeet these points downwards. Number in

relation to the position of the vertical

seam. Transfer the element distances

from either Figs. 29 or 30. An even

FIG. 34. FIG. 3.-). FIG. 36.
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curve drawn through these jjoints will

define the flange line. Add the laps and

draw in the rivet centres. Fig'. 31 shows

the complete templet.

Horizontal Cylinder Development.

Measure the stretchout, A C A, Fig. 32,

equal to 3.14 times the diameter Q Q,

Fig. 29. Bisect A C A at C, erect the

perpendicular C D. Take the length of

the divisions—along the curve—7" 6' 6'

;r a 4", etc., Fig. 29. Transfer to

T 6° 6° 5° 5° 4°, etc.. Fig. 32. Raise

perpendiculars. Bisect B A at the point

Q. Draw the centre line Q Q. Locate

the points L M N P Q R, Fig. 32, in re-

lation to their positions in Fig. 30.

Transfer from Fig. 30 the distances L 6^

L 8', M 5', M 9% N 4= N 10', etc^, to Fig.

32, as L 6=, L 8', M 5', M 9", etc. A line

drawn taking in all these points will de-

fine the opening of this cylinder. Draw
ii! the rivet line. Add the laps to the

seams B A. Fig. 32 shows the complete

templet.

ings ordinarily made heretofore on ham-

mers. It is not long since that it was

impossible to secure such pieces with the

central hole punched through, all of this

metal having to be drilled out. More re-

cently this practice has improved, and

the machining required has been limited

to drilling the hole to size, although

even in this case considerable metal has

had to be removed.

Process Features,

The practice which is being developed

by the Ford Motor Co. for pieces of this

character, not only provides for forging

the hole in the centre within such limits

of size as to require only a finishing cut

in the macliine shop, but results in the

piece being formed without any waste

of material. Even the flash is eliminated.

While the process in general has not

been sufficiently completed to warrant

detailed description, it consists of up-

setting pieces of the general form de-

scribed, from bar stock of the same

operations will follow as a result of this

new forging practice.

/s'9' /o* //' /e' /•

r6'5' r J' ^' /'

FKJ, 37

Inclined Intersection of 45 Degrees.

Tlie perspective, Fig. 33. and the ele-

vations. Figs. 34 and 35, show a similar

problem to the preceding one. Tlje dif-

ference being that in one of the views

tlie pipe is inclined to 45 degrees to the

horizontal pipe.

From the experience derived from the

study of the previous problems, the stu-

dent ought now to be able to construct

tins problem and develop the patterns.

Your attention is drawn to the peculiar

shape of the mitre line in Fig. 35, the

pattern in Fig. 36, and of the opening,

Fig. 37.

NEW PRACTICE IN UPSETTING.
THE Ford Motor Co. has placed orders

for upsetting machines, the aggregate

value of which will approximate $350,-

000, says the Iron Age. This e(iuipment

is to be installed in a new building to be

erected at cmee, the extension of capac-

ity being occasioned by the develop-

ment of a new method of upsetting cir-

jj
cular pieces having an open centre, such

as gear hlanks, collars and other forg-

diameter as the central hole in the fin-

ished forging.

The work is done in two or three

operations, depending upon the relation

of the finislied outside diameter of the

forging to the diameter of the stock.

The diameter of the stock may be safely

increased IV'2 times. In the first opera-

tion, the end of the stock is pierced and

spread; in the second operation the up-

set end of the stock is partly formed in

a way which prepares for the third and

finishing operation the exact amount of

metal required, so that the piece flnislies

without any flash to be trimmed in a

final operation. The third operation in-

volves the simple stripping of the forg-

ing from the stock, the punching re-

moved from the centre of the forging

remaining on tlie bar and being worked

up into the next piece, so that there is

absolutely no waste of metal.

On some pieces it is possible to com-

bine the first spreading operation with

the stripping operation which flnislies

the preceding piece. At the Ford plant

an interesting revision of machining

CANADIAN GOODS NEEDED IN
RUSSIA.

RUSSIAN banks are interested greatly

in Canada's determination to enter the

Eussian market, according to a further

report received by the Department of

Trade and Commerce, Ottawa, from C.

F. Just, special Canadian Trade Com-
missioner. Mr. Just gives an extended

list of articles which could be made the

1 asis of a large trade between this coun-

try and Russia. He again emphasizes

the desirability of the establishment of

agencies in Russia, especially in regard

to the trade in agricultural and other

machinery, the United States manufac-
turers having erected works which, when
in full working order, will take care of

one-sixth of the total annual require-

ments of the country. Russia needs the

light type of agricultural machinery,

and the trade, says the commissioner, is

capable of indeflnite extension. A Can-

adian forwarding agency in Russia is re-

commended. Mr. Just states that the

forwarding business has been in Ger-

man hands, and that "it has been at-

tended with disagreeable surprises since

the war began."

NON-RUSTING OR
STEEL.

STAINLESS

THE fact was lately mentioned in a

United States consular report from
Sheffield, England, that a firm in that

city had introduced a steel which is

claimed to be non-rusting, unstainable

and untarnishable. The steel is espe-

cially adapted for table cutlery, as the

original polish is maintained after use,

even when brought in contact with most

acid foods. It is an interesting fact

that the steel was not made with a view

to producing cutlery, however. The in-

vestigator was endeavoring to produce

a steel for pump rods used in collieries,

where a dr.mp atmosphere had to be re-

sisted. The application of the steel to

cutlery was but a natural sequence, and

no doubt a multitude of other uses will

lie found for it. In a tempered condi-

tion the steel has a maximum strength

of 50 to 55 tons per square inch, and

elongation of 20 per cent., and a reduc-

tion of area approaching 60 per cent.

In the hardened condition the tensile

strength is raised to about 100 tons. It

is claimed that the steel retains a keen

edge, much the same as the best double-

shear steel. This stainless steel is made
by Messrs. Thomas Firth & Son, Ltd., of

Sheffield, England. Obviously there are

many situations where a non-tarnishable

steel would be much mora satisfactory

than the present steels.
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KNURLING SMALL BRASS GEAR
TEETH.

By Avery E. (Jranville

AN unusual method of forming gear

teeth is here shown. The small

brass gears are used on a talking

machine, and run as smooth as any cut

gear possibly could. The brass blank

groove is turned to receive the steel

ring C, which forms a cam plate. The
bottom of the groove is made to just

clear the upper side of punchholders B,

so that cam plate C acts as a retainer

for these pieces. Suitable cam slots are

made in C to engage with hardened steel

pins F carried by punchholders B.

block A. Die block D is of east iron and
is fixed in a recess by screws from below.

The dies proper are made of hardened
steel and are dovetailed into block D,
through the centre of which a hole is

made to allow punchings to fall through.
The steel punches are held in holders.

B by small screws as shown. This style

ENUBLING BRASS GEAR TEETH. PISTON LINE-REAMING JIG.

on which the teeth are to be formed, is

placed at A between the two knurls B
and C, which are really master gears.

These knurls are fed in to the blank by

turning the handwheel D which operates

a right and left-hand screw, so that the

knurls are fed to the blank simultan-

eously from opposite sides, preventing

undue strain on the spindle of the blank.

Power is obtained through the belt E
which drives the rear knurl. The jaws

F and G are padded on the ends which

press against the front knurl, and act

as a sort of brake, preventing chatter

or backlash. The teeth are formed

much quicker than is possible in any

other way, except in a case where they

may he all cut at once in a punch press

die. The burr left on the edges of the

gear by the knurls is easily trimmed off

in a small lathe.

Two segmental plates G are each se-

cured to the main casting A by five coun-

tersunk machine screws, and are ad-

justed so that cam plate C, may be

of fixture worked well when constructed

for two and also for six punches.

©

RADIAL HAND PUNCH.

By S. Simpson.

THIS device was gotten out for the pur-

pose of punching four holes simultane-

ously in small cylindrical shells or cups,

see J in the illustration which also shows
plan and sectional elevation of fixture.

Block A is a casting having suitable lugs

provided for bolting to a bench. Four
radial slots are made to act as guides

for the punch holders B, which are

square section cold rolled steel. In the

top face of casting A, a wide, shallow

RADIAL HAND PUNCH.

oscillated by hand lever H, thus causing

the cam slots to act on pins F and force

the punch holders toward the centre of

PISTON LINE-REAMING JIG.

By A. E. G.

MOTOR pistons, that have the wrist-

pin hole drilled and reamed in a turret

lathe, must have the hole hand-reamed
afterward, in order to keep the size

accurate. A very good holding jig for

tlie hand operation is shown in the illus-

tration. The clamping band is operated

by naeans of a bolt and nut, the latter

being turned by the small lever A.

When first putting in the piston, it is

located in line with the guide bushing

by means of the locating plug B, which

is tapered on the end to facilitate in-

sertion. The reamers used are cut left-

hand spiral so as not to bind or feed in

too fast. They are also piloted as shown

at C, the pilot fitting into a bushing in

the bottom of the clamping ring. Two
reamers are run through each hole, one

to accurately line it up, and tlie other

to bring it to exact size.

®
ADJUSTABLE DEVICE FOR HAND

PUNCH PRESS.

By H. Womersley.

IN the construction of large steam tur-

bines many operations and adjustments

are necessary which vary considerably
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from what has been developed in the

building of ordinary steam engines.

The thousands of blades which enter

into the construction of a turbine must
be securely fastened in place, and many
different systems of doing so are in use.

Some of these necessitate the use of

bands to retain the blades in position.

These bands require to have holes

punched so that they may be slipped

over the blades into position. In the

case of a turbine of 12,000 horse power,

there were forty rows of blades on the

rotor or revolving member, and the

same number on the casing which sur-

rounds the rotor. As it required on an

average six bands to fasten one row of

blades there were almost 500 bands re-

quired for this particular machine.

These forty rows of blades were located

on different diameters of the rotor and
casing, causing a variation in the pitch

of the holes in the bands.

Object of Device.

The device shown in Fig. 1, was made
up so that the holes in the bands could

be punched quickly and accurately to

any required pitch. Adjusting shaft A
is supported in two bearings B and C.

Collars are provided on both

sides of B to prevent any end-

wise movement of A. Block D

hand wheel H is provided, by turning
which block D may be moved to any de-

sired position on shaft A.

Method of Operation.

When the apparatus is assembled and
mounted on a suitable bench, block D is

located in a convenient position and a

straight edge securely fastened to pivots

D and B so that the jig holes I in

strips G may be located on a straight

line which extends from centre of pivot

B to centre of pivot D and which is

.parallel with shaft A in a vertical plane.

When block D is moved in either di-

rection on shaft A, the strips G and
therefore the jigholes I will move closer

together or farther apart, thus allowing

the pitch of jig holes I to be adjusted
'

to any required pitch within the capa-

city of the frame.

By making shaft A long enough, any
number of jig holes may be provided.

The punching machine Tig. 2 is made
of a piece of cold rolled shaft screwed
into a cast iron base for fastening to

the bench. The punching spindle is car-

ried in two guides made of flat bar stock

and fixed in position by set screws. A
toggle joint lever provides suitable oper-

ating mechanism. In

punching the holes, the

yr end of the band J is

derict

is tapped to make a good fit on

shaft A, and is provided with

a pin on the underside to slide

in a slot on bed plate. Frame
member E is pivoted on top

of block D and frame member

FIG.

F is

1. .ADJUSTABLE DEVICE FOR
HAND PUNCH PRESS.

pivoted on top of bearing B. Spacing

dddddddd dddddd|
FK;. 2. PFNCHING M.\riIlNE,

CI,.\MP, AND BAM).

strips G are now fastened to frame
members E and F. These strips must
be exactly alike, and the holes in the

frame members to which they are fast-

ened must be laid off on a perfectly

straight line, and corresponding holes

must be accurately spaced from centre

of pivots in ends of frame members. A

B{
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ELECTRIC POWER IN MANUFAC-
TURING ESTABLISHMENTS.

By H. Womersley.

THE progress of electric driving' in

machine shops anrl factories has

been so gradual and persistent that

many persons never stop to think

how widely it has been adopted. In-

stances of reverting to former mech-

anical methods of transmission, are ex-

tremely rare, and a brief resume of the

principal factors which have influenced

the development of electrical power may
serve to remind many of us of condi-

tions which previously existed and

which would not now be tolerated in any

progressive establishment.

Increased Transmission Efficiency.

This is generally the first point to be

considered, but it is by no means the

most important, as the cost of power
in manufacturing is rarely more than 1

to 3 per cent, of the cost of the finished

product, the expenditure for labor alone

being usually many times greater. There

is a practical limit however to the power
that can be transmitted by belting from
a single unit. On the other hand an
engine or turbine may be directly con-

nected to an electric generator produc-

ing 10,000 horsepower or more, the

whole of which can be readily transmit-

ted and sub-divided, also combined with

the output of other generators. Thus
the power of the individual prime mover
can be increased to almost any extent

provided it is utilized electrically. En-
ormous pumps or air compressors are

almost the only machines except electric

generators that are adapted to be driven

by engines of 5,000 horsepower or

more. For thousands of other power
applications, the size of prime movers,

including steam and gas engines as well

as steam and hydraulic turbines, is

practically limited to units of moder-
ate size if dependent upon mechanical
transmission, and distribution by belt-

ing or gearing. Of course these state-

ments do not apply to steam vessels, in

which many thousands horsepower are

often applied to a single propellor, this

being a ease of direct connection. They
do apply, however, to the electric-rail-

way service, for which one very large

engine in a power house may replace

many steam locomotives. The advan-
tage of large units compared with small

ones include saving in first cost, floor

space, fuel and attendance.

Cost of Buildings.

Heavy overhead shafting is not re-

quired for the electric drive, hence the

buildings may be made lighter and
cheaper in construction, as they do not

have to carry the large extra weight.

Moreover it is not necessary, as with-

long lines of shafting, to take special

precautions in order to avoid any sett-

ling which would throw them out of

» alignment and cause serious friction

losses, vibration, etc.

Cost of Equipment.

The relative expense of equipping a

factory with electric motors or with

belting and shafting is not usually much
if any greater for the former, even if

we do not consider the lower cost of

the lighter building construction.

Clear Head Room.

The elmination of overhead belting

and shafting by the use of motors gives

a clear head-room, which enables over-

head cranes to be used freely; a fact

which results in great saving of time

and labor in the bringing of the work
to the tools or removing finished pieces.

The clear head-room also gives better

illumination and ventilation. In fact

the saving in cost of proper illumination

may be very considerable because gen-

eral instead of local lighting may be ob-

tained, whether natural or artificial.

Convenience for Detached Buildings.

The electrical method enables power
to be supplied easily and economically

to detached buildings or sections, which
is not possible with belt or steam trans-

mission ; therefore, the buildings, like

the machinery within them, can be lo-

cated for general convenience, and not

with special regard to supplying them
with power. This sitb-division of an

industrial establishment into a series of

detached buildings is an almost abso-

lute safeguard against total destruction

by fire; and is thus a practical guar-

antee of continued earning capacity. If

electric power were not employed, it

would be necessary to have very ex-

tended belting and shafting connections,

involving great losses and extra heavy
wall construction, or a number of small

power plants with a larger force of men
considerably less economical in opera-

tion than one central power house.

Freedom for Growth.

For similar reasons, with electric

drive it is a simple matter to extend a

building, or add another in any direc-

lion, wiiereas shafting must be installed

originally large enough to allow for

extension; or else it must be replaced
later; in which case the operation of the

existing line shafts would be interfered

with.

Increased Output.

Owing to its many advantages, but

especially on account of clear head-
room for crane service and convenient

speed control, it is found that the out-

put of manufacturing establishments is

in most cases materially increased or

the running expenses decreased by the

introduction of electric drive. An added
output of 20 or 30 per cent, is often ob-

tained from the same plant, which in

itself is sufficient to make the difference

between profit and loss in carrying on
a manufacturing business.

Overtime Work.

Also work on holidays or during

strikes, may be carried on conveniently

and economically with a portion of the

machinery or even with a single tool,

because a small engine and generator

may be run to supply the electric power.

On the other hand, the main engine and
the whole or a large part of the shaft-

ing and belting would have to be oper-

ated in order to supply the power by the

ordinary mechanical transmission.

Noise.

The elimination of noise is a desirable

feature of electric driving. Line shafts

with rumbling gears and slapping belts,

with their attendant dangers and con-

stant demands for attention and up-

keep being entirely dispensed with when
electric drive is adopted.

®
HOW I FELT NEAR A DANGEROUS

BOILER.

By W. F. S.

I HAD a sort of sneaking suspicion that

the boiler was going to blow up. Chris,

the fireman, had allowed the water to go

down out of sight in the water-glass

and below the gauge cocks. He said he

hadn't seen water for an hour, and, grow-
ing frightened, he came to me for suc-

cor.

My remedy was to draw the fire and
shut down the plant, which we did right

hastily.

While performing this operation I

moved about as nimbly as Chas. Chaplin,

I'll wager. Was on my tip-toes most of

the time, my idea being that if she blew

up I wanted to go up with her as easily
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as possible. You always feel that there
will be less concussion when on tip-toe.

I suppose the feeling of the soldier is

much the same when he sees enormous
cannon staring him in the face, and is

told that he must charge against them.
Hence, I often wonder if soldiers run on
their toes. They all must be possessed
with the maybe-it-will-happen, and may-
be-it-will-not feeling.

After all is over the joy of living is

intensified for a few moments; but soon
the big boss comes along, and what he
says sort of spoils the story. I shall

therefore close. However, the feeling is

unique.

©
CONCERNING BELT SLIPPAGE.

By R. McLaren.

APTER reading N. G. Near's article in

Canadian Machinery, July 22, I am still

unconvinced that a slipping belt neces-

sarily means fuel waste. Mr. Near uses

as an illustration a hoisting engine,

holding stationary a 33,000 pounds
weight and states that it takes no more
power to raise the latter than to hold

it stationary.

We will assume that the weight is

suspended from the drum by a cable

and that the cable slips on the drum, the

tension being adjustable in a manner
similar to the brake band. We will as-

sume also that the drum has a radius of

1 ft. and that it turns at the rate of 100
r.p.m. The power required to hold the

weight stationary would be 2 X 1 X
3.1416 X 100 X 33000 = 628.32 h.p.

How- then would he cause the weight to

rise?

I would do it by running the engine
faster, or by increasing the tension, and

t I think Mr. Near will admit that run-
ning the engine faster will require more
steam. Anyway the firemen will admit
it. We have already found that reduc-

ing the tension reduces the pressure on
the scales, and therefore the steam con-

sumption. Conversely if we increase the

tension and reduce the slip, more steam
will be required to maintain the speed
of the drum at 100 r.p.m. Does he claim

that it is as easy to climb a stair as to

walk along a level floor?

He also cites the gas engine to prove
liis claim, but we are evidently not con-

iionial spirits for here again I cannot
agree with him. To be sure the slip

occurs when the tension is greatest, but
it simply moans that the speed of the

flywheel is increased, that is, energy is

stored up in the wheeel to be given out
again.

As a matter of fact, if the engine is

underloaded, enough energy can be
stored up in the wheel to carry the load
over several cycles. Of course, in that
case there is waste of fuel, but it is due
to excessive cooling of the cylinder walls

CANADIAN MACHINERY
and is not the waste to which N.G.N,
refers.

Evidently belt slip does not neces-
sarily mean fuel waste.

@ •

THE MIRROR OF PRACTICE.
By N. G. Near.

YOUR face is dirty. Somebody has told
you that it is dirty and you half believe
it, but anyway, to convince yourself you
look into a mirror and there, sure
enough, you see the image of the dirt.

Now, what do you do to remove the
dirt? Do you wash and polish the mir-
ror? Doing that would only make the

presence of the dirt more evident. You
can't wash your image and get rid of
the dirt. You must wash your face. It

is always best to apply the preventive
at the source. No matter what you do
to the effect, the cause remains unal-

tered.

In power plant practice, therefore,

you can chip scale until doomsday, and
it will keep right on forming in the
boilers. To keep it out, the water must
be treated, not the scale.

Black smoke is pouring out of your
stacks. You don't make it white by ad-

ding smoke of a different color. You
stop the smoke by burning the coal pro-

perly.

Your bearings run hot all the time. It

would be foolish to keep on re-babbitting

without applying oil.

The engine knocks or the turbine rat-

tles. You don't build a muffler around
the engine to stop the noise. You stop

the noise at the source.

When things go wrong in general,

therefore, don't blame the things them-'

selves. Don't always blame the owner,
the manager or the superintendent. May-
be you are the source yourself.

The image you see in the mirror of

practice may be a reflection of your-
self, so cleanse yourself.

®
MAKE STEAM PIPES A TRIFLE

SHORT.
By N. Y. C.

A METHOD for dimensioning lengths

of steam pipes that may be romoved
easily in ease repairs are needed is now
being used by an Eastern designer hold-

ing a responsible position with a vv all-

known engineering company.
Usually, where a straight steam pipe

line is laid in an average boiler room,

little if any allowance is made for pipe

expansion when under steam. The ex-

pansion is permitted to take care of itself

which often is the cause of creating

dangerous stresses in the pipes and aux-

iliary connections.

To overcome these stresses in places

where bends are to be avoided as much
as possible, this designer makes the pipe

203

initially too short—about 1-10 inch for
every ten feet, or one inch per hundred
feet. The longitudinal stresses are there-
fore in the pipe when cold—in tension.
And should it be desired to take a length
out, a bolted flange-pipe may be dropped
out easily.

When under steam, the shortage is

taken up by expansion and it is comput-
ed that there are no longitudinal stresses

in the pipe whatever. This is as it should
be for insurance of safety.

BRASS MELTING QUERY ANSWER.
FROM the information given in the
"Brass Melting Query" which appeared
in a recent issue, it is somewhat
difficult to give a very intelligent answer
as it is not stated whether the metals
are new or scrap. Prom the facts at

hand, however, it would seem that some
of the metals have an excess of dross
or slag.

As regards using charcoal as a flux, I

might say that charcoal is used as a
covering only to protect the metal from
the air, and has no other effect on the
metal. Salt is a great help in melting
brass, but should be used at the proper
time, that is, just as the first metal
begins to melt. A handful of salt to

the ordinary crucible is sufficient.

The best means to overcome the

stated difficulty is to melt meal in cru-

cibles and pour it into ingot moulds,
using plaster of Paris for a flux. This
material when so used dissolves all the

foreign matter that may toe present in

the metals in the form of sand, oxide or
slag. It forms a very liquid slag and
lias no bad effect on the crucible like

some fluxes but rather keeps it clean.

About 5 lbs. of plaster of Paris to 50
lbs. of metal should give good results.

It should be mixed with the metal as it

is charged into your crucible.

Melt the metal in the usual manner,
and, if the slag is not fluid enough at

the conclusion of the melt, add more
plaster of Paris. Do not attempt to

skim metal when it is ready, but pour
into ingot moulds. The slag will all

rise to the top and when cool, the slag

of the plaster of Paris can be easily de-

tached by a few 'blows of a hammer.
Kemelting will produce good castings.

It is not practical to melt metal as for

iron as it would be too much exposed to

the air and would be sure to absorb
some injurious gases.

The Steel Company of Canada, Hamil-
ton, Ont., has made arrangements to in-

crease its open-hearth steel capacity to

take care of the large orders it has re-

ceived from England and from the Cana-
dian Car & Foundry Co.
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CONTEMPORARY WAR ARTICLES
Embracing Information and Data Drawn from a Variety of Sources Relative

to and Arising from the Prosecution of this Many-Sided European War

THE YEAR'S WORK AT SEA..

WHEN, in 1804, Nelson had been

cruising for fourteen months off

Toulon, hoping and praying

that the French fleet would come out and

give him battle, says the naval corres-

pondent of the Globe, the City of Lon-

don made the egregious mistake of send-

ing him a vote of thanks for—to quote

Sonthey—"his skill and perseverance in

blockading that port so as to prevent

the French from putting to sea."

Nelson, already sore because the city

had omitted its customary thanks after

the destruction of the Danish fleet at

Copenhagen, was not slow to seize the

advantage which this communication of-

fered him. '
' I beg to inform your Lord-

ship," he wrote to the Lord Mayor,
'

' that the port of Toulon has never been

blockaded by me; quite the reverse.

Every opportunity has been offered to

the enemy to put to sea, for it is there

that we hope to realize the hopes and
expectations of our country."

The error of the City Fathers was not

a very heinous one, for, after all, there

is little difference from the enemy's
point of view between remaining in port

under compulsion and coming out to

destruction; in either case the ocean

highways are closed to him and free to

his superiors. That was the case of the

French and Spanish navies during the

29 months' wait of the British fleet that

led up at last to Trafalgar, and it is the

case of the Oerman fleet to-day.

Superiority in Guns.

A year of war has passed without any
serious attempt on the part of the enemy
either to challenge our command of the

sea or to diminish the margin of su-

periority by which we hold it; and as

far as the so-called high sea fleet is con-

cerned it is not easy to see what it could
have done of greater benefit to its coun-
try than to keep safely out of harm's
way. We do not know what the mea-
sure of Sir John Jellicoe's superiority

may be in ships, but it is considerable;

and it is enhanced to a great degree by
the folly of Krupp commercialism, which
bound the German navy down to the 12-

ineh gun while we were mounting the
13.5 and the 15-inch.

The first year of hostilities has, how-
ever, forced upon the notice of the
world a factor of far greater importance
than ships and guns. The German sea-

man has proved himself a man not lack-

ing in courage. Whether we take the
ships that went down off the Falklands,
or the battering which the stranded

Emden stood before a seaman swarmed
up her mast and tore down the colors

that were nailed to it, or the oflBcer of

U-18 who chose to sink his ship and
himself with her rather than she should

fall into our hands—these incidents are

evidence of a courage that must compel

our respect. At the same time, there is

a canker gnawing at the spirit and effi-

ciency of the German fleet that must tell

increasingly in our favor as time goes

on.

German Sea-Sense.

On August 18 last year the Admiralty
reported that there had been "desultory
fighting" in the North Sea. What it

amounted to we have never been told;

but it is the only occasion so far on
which British and German forces have

been in conflict in those waters without

the hostile force being totally destroyed

or badly mauled, or else running full

pelt for its harbors at the first sight of

a British ensign. It is true that in most
of these meetings the balance of strength

has been on our side—which is but a

testimony to the efiiciency of our own
and the ineflieiency of the German staff.

Count Reventlow has told us some
pretty tales about the Dogger Bank ac-

tion of January 24; and this, as it hap-

pens, affords us a very useful illustra-

tion of the subject of this article. The
Blueher, he tells us, "ought not to have

been brought into the battle at all."

That is obvious to the most casual of

arm-chair strategists; but to what de-

gree has the confidence of the German
navy in its rulers been increased by this

act of sheer, criminal folly? The ex-

lieutenant also points out, correctly

enough, that the British ships had the

advantage in gun calibre; but he surely

does not forget that the German people

and the German navy have been assured

again and again by Von Tirpitz himself

that the Krupp 11-in. was better than
our 12-in., and their 12-in. at least as

good as our 13.5. In this matter, again,

surely there must be some doubts aris-

ing in the fleet as to the sea-sense of its

managers.

It is not necessarily a disgrace to flee

before a superior force, though it is not

a habit that has been cultivated by our

own fleet in this war or any other; but

what do the German Puggs (no disre-

spect) talk about when the day's work
is done? Is it about the "raid" on
Yarmouth in Novem'ber, when a squad-

ron of battle and armored cruisers fled

so precipitately before a few of our

light cruisers (which they could have

eaten) that one of them careered into a

German mine-field and sank? Is it about
the plucky flght which the 22,640-ton

Goeben and the 4,480-ton Breslau put up
against the mighty Gloucester, whose en-

tire broadside weighs less than a half of

a single shell from a Goeben gun? Or
is it about the victories that the despised

Russians have won in the only two
stand-up fights that have so far occurred

in the Baltic?

It is possible, no doubt, to feed up the

German public with stories about the

Tiger and similar "incidents"; but the

seaman knows—he was there, and he
knows that his government is backing
up his poor best with lies. Unless he is

in a submarine he knows he has never
seen a British warship but to run away
from it. He knows that, in four set

scraps in the North Sea, eleven German
cruisers and torpedo-craft have been
sunk at a cost to us of an armed trawler.

He knows that it is risking almost cer-

tain destruction to venture fifty miles

beyond the limits of his mine-fields.

Good Gunnery Means Good Nerves.

Count Reventlow tells us that it has

always been manifest that the German
ships shoot better than the British, yet

one whole squadron bombarded Yar-
mouth without even hitting the beach,

while another fired several concentrated

broadsides at a 500-ton destroyer and
fled with a casualty list of one killed

and eight wounded to its credit. Ger-

man gunnery is not underrated in the

British Navy. It is admittedly good,

but it goes to pieces when the other

ships—our ships—begin to hit back.

This IB the natural corollary of the usual

roles occupied by our ships and the

German.
Good gunnery requires good nerves,

and to be in a fleeing ship with no object

in view but to get safely home with a

sound skin and a whole vessel is not con-

ducive to steady nerves. Stern, close

fighting, whenever possible, will always

develop and emphasize the difference

between our long-service seamen and the

pressed three-year men who form the

bulk of Germany's naval personnel.

To sum up—The moral ascendancy

which our fleet has established in the

first year's war is bound to increase as

time goes on, for good seamen are not

made by constantly shirking action, how-
ever much the shirking may be justified

on other grounds. Of our own fleet little

need be said. When we repeat Mr. Bal-

four's trenchant summary that "no
fleet could have done more" we have

said enough, save only one thing. There
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is no greater augury for the future than

the feelings that are entertained for Sir

John Jellicoe by every officer and man
under his command. It is doubtful if

Nelson himself ever inspired more eon-

Hdence and affection.

WAR AND INVENTION.
NOW that the names of those who are to

be associated with Lord Fisher in tho

j
work of the new Inventions Board are

' announced it is clear that a serious effort

is to be made to call in the aid of science

to the more vigorous prosecution of the

war at sea. It is true that apart from
Lord Fisher there are no practical sea-

i men on the board but, doubtless, the of-

ficials of the new department will in-

' elude those with sea-going experience,

<o that whenever an invention comes up
lor consideration the arduous conditions

of sea service may be in mind. It is

common knowledge that devices which

may suit laboratory conditions would be

(if no avail under the stress of actual ser-

vice. On the scientific side the Board
and the Consultative Panel constitute a

strong body. The Central Committee will

consist of:

Lord Fisher of Kilverstone, G.C.B.,

O.M. (president).

Sir J. J. Thomson, O.M., F.R.S.

Hon. Sir C. A. Parsons, K.C.B., F.R.S.

G. T. Beiliby, Esq., F.R.S.

The Consulting Panel will comprise the

following list, which will be added to

' from time to time as necessary:

Professor H. B. Baker, F.R.S.

Professor W. G. Braggs, F^R.S.

Professor H. C. H. Carpenter.

Sir William Crookes, O.M., F.R.S.

W. Duddell, Esq., F.R.S.

Professor Percy Frankland, F.R.S.

Professor Bertram Hopkinson, F.R.S.

Sir Oliver Lodge, F.R.S.

Professor W. J. Pope, F.R.S.

Sir Ernest Rutherford, F.R.S.

G. Gerald Stonev, Esq., F.R.S.

Professor the Hon. R. J. Strutt, F.R.S.

Stimulation of Research.

It is a list which may well hearten in-

ventors whose aspirations have been

Ihilled l)y official indifference, and whose

enius has been allowed tp stagnate for

rant of Government appreciation. The
knowledge that future efforts in the field

^of invention are to be judged by such a

tribunal should give a stimulus to re-

search, from which important results

may be expected. All branches of science

with a leaven of industry, are represent-

ed on the new body. Electricians and

physicists, engineers and inventors, pro-

fessors and business men, all these are

included. The Royal Society, Britain's

premier scientific body, which has inti-

mated its willingness to co-operate in the

work, lias furni.shed the majority of the

committee and consultants, and it may*

be taken for granted that in this new
body the toest that the nation can fur-

nish on the scientific side has been or-

ganized for the needs of the war as far

as these may be served by new inven-

tions.

One Urgent Need.

There are, of course, many problems
in connection with the operation of ships

of war, and their ' use as fighting ma-
chines, which remain to be solved, but

the great problem of the moment is to

find the real answer to the submarine,

which undoubtedly threatens until the

true answer is given, to become in fu-

ture years the dominant type of war-
ship. Already it is evident that it en-

ables the attack to be delivered by the

weaker power, and the new application

of such vessels as commerce destroyers

has indicated what might conceivably be

accomplished by a great fleet of suTjma-

rines.

It will be many years before the sub-

marine reaches a position when it will

be capable of effecting a real blockade

of a considerable coast line, and long

before that time there is no doubt that

the real reply to the underwater fighting

ship will have been found. It is

important that Great Britain should

find it. Already the somewhat
crude methods which have been
devised for checking the offensive power
of the submarine have achieved much,
but now that science has been definitely

called in to aid the work it may not be
long before the submarine is robbed of

much of its fighting value.

If special attention has been directed

to this question it is because its im-

portance to a nation which must main-

tain the command of the sea is vital.

There are, however, many other direc-

tions in which invention may find scope

under the encouraging wing of the new
board. Questions of ship propulsion,

problems of naval ordnance, wireless

communication, fire control—all these

and many other questions are still far

from being settled. The design and
equipment of warships is never fixed

for more than the shortest period ; a sin-

gle invention may revolutionize the whole

science of naval warfare, the discovery

of a new alloy may profoundly affect

ship design.

There can be no finality in the contest

of brains and money which up to the

present time have maintained for Great

Britain the sovereignty of the seas, nor

must there be any truce, until wars

shall cease, in the striving to assure to

our country a navy which in ships, men
and equipment will be superior to all

others. It should ibe the object of the

Inventions Board to contribute to this

end, and the names of those associated

with it are a guarantee that all that

science, backed by engineering, can

compass will be thrown into the national

scale.

ENTHUSIASM.

ENTHUSIASM is the emblem of

energy, not an epitaph of ended effort.

Enthusiasm is business itch. Enthusiasm
tells whether you are in a class or out-

classed. Enthusiasm is energy "on the

job."

Enthusiasm predicts your position to-

morrow. The man that lacks enthusiasm
has mud in his mental make-up. His
place is in history. If you lack enthu-

siasm get out of the way, and let some
fellow run that can show speed.

Enthusiasm is what gets you home
from third—the power that compels you
to stick in the home stretch. Enthusiasm
is the zeal that puts zero in competition.

Cash can buy, but it takes enthusiasm
to sell.

One result-getter, one optimist, one
enthusiastic, live wire, can do more to

ginger up an organization than ten

thousand dollars in additional salaries.

Self-reliance, self-confidence, hope,

expectations, are some of the pillars of

man's prosperity.

The despondent dub, the hopeless

human, the forlorn fellow is sometimes
tolerated on the payroll out of deference

to those who are dependent upon him.

It would be eminently cheaper, decidedly

better, to pension this pessimistic

parasite.

Then, there is the "old governor"

—

the so-called "conservative," the man
who officially opposes everything. He is

a candidate for respectable retirement,

or for impeachment.

To-day it's go ahead or go behind

—

keep up or get off the trail. To-day it's

the survival of successful men. To-day

we hold the funeral for the flabby, the

infirm in intellect, the groggy grouch.

Every big battle is first lost, then won
by an enthusiast.

Enthusiasm is the biggest word in

business to-day.—Silent Partner Maga-

The efficient man is he who analyzes

himself, striving continually toward an

ideal—a standard—which embodies ulti-

mate perfection. He is not satisfied with

being adept in a few things, but must be

proficient in all. He realizes that the

underlying purpose of life is the forma-

tion of character, and so far as he suc-

ceeds or fails in this respect, the measure

of his success lies. Therein, the lives of

many of us fall short, for it is better to

have aimed at a star and failed to touch

the mark than neve rto have aimed at all.
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for the Pattern,

- Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

NEW PRODUCTION BASIS FOR
COLD-SAWING.

THE present demand for a very

much higher speed in cold-sawing

tlian has been prevalent hereto-

fore has been the prime incentive in the

perfection of new loading tables for

multiple bar cutting, by the Earle Gear
and Machine Co., Wayne .Junction,

Philadelphia, Pa. The demand origin-

ated from shrapnel makers, whose shops

were not equipped with automatic screw

machinery.

The steel used in shrapnel manufac-
ture, as called for in the specifications

of the Canadian Shell Committee, are as

follows:—Carbon, .45 to .55; phosphor-
ous, .03; sulphur, .14; manganese, .60

to .80.

This constitutes quite a difficult metal
for rapid cutting off, but tliat on which
the tests were made at the plant of tlie

Earle Gear & Machine Co. was rather

more so, on account of its higher carbon
and special contents. The analysis of

this latter was: Carbon, .50; phosphor-
ous, .04; sulphur, .015 to .04; man-
ganese, .60.

In the daily tests, covering a consider-

able period, nine 3y2-in. bars of the lat-

ter material were placed on the loading
table, and the saw run continuously for

24 hours a day, six days a week. The
average cutting time for the entire nine
bars, with a 21-in. inserted tooth milling

saw blade, was nine minutes, or at the
rate of 54 per hour. This is equivalent

to seventy-eight 3-in bars per hour, and
sixty 314-in. bars.

An additional test was made with a

saw blade that had been used on almost
a thousand bars, and, in spite of the
fact that it had not been ground in the

meantime, the cutting time for the nine
bars was IOV2 minutes, the start having
been made at 2.29 p.m. and the last steel

die falling off at 2.391/2. This rate of
production, it is understood, is guaran-
teed by the makers of the "Lea-Sim-
plex" saw to be continuous, and since
several of these machines can be handled
by a single operator, it follows that both
production and labor costs are much re-

duced.

One of the biggest factors in the quick
cutting off of material is a simple and
rapid means of handling stock. The ac-
companying blueprints show very clearly
how the stock is fed into the machine,
and how the gauge plate in front of it

automatically produces the right length.

While it is generally possible for the
saw to perfqrm the actual cut with great

rapidity, whatever advantage may be

obtained in tliis way is frequently offset

by inability to keep the machine con-

tinuously in motion. Quite naturally

sawing must be interrupted during the

feeding of new stock, and any decrease

that can be made in this time will reflect

favorably upon the ultimate production.

In many cases it has been observed
that the time for changing stock is al-

most as great as that consumed in actual

cutting. It follows, then, that the actual

output of the saw may be restricted.

Therefore, any decrease in the time re-

quired for jilaeing the work before the
saw blade will obviously make an ap-
preciable increase in the output of the

machine, even where its actual cutting

speed is in no way affected.

With the exception of the new loading
table and the new stock feeding device,

the machine illustrated is practically

the same as the standard No. 21 "Lea
Simplex"' saw. The frame consists

principally of a one-piece casting, with

heavy ribs, to insure rigidity. It is pro-

vided with three bearings, to carry the

main drive shaft and the trunnions of

tlie swing arm. The bearings are pro-

vided with self-<3]osing, dust-proof oil-

ers and bushings are of liberal jiropor-

tions.

The top or work table part of the

frame is planed, and has three T-slots

machined from the solid and numerous
pin holes for fastening and setting

clamping blocks when the new form of

multiple cutting off table is not used.

The base of the frame casting serves as

a tank for the cutting compound whieli

is kept in circulation, and used over and
over again by a centrifugal pump placed

near the gear box.

On work of the nature described in

this article it is customary to keep the

tank filled with approximately fifteen

gallons of cutting compound, and be-

cause of the evaporation an additional

quantity of about two gallons per day.

The compound used in the case of diffi-

ICiULK UKAli & .MACHI.NK CO. MrLTU'LK BAK SAW
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cult metal consists of one pound of

borax dissolved in cold water, to which

is added one gallon of lard oil. When
this has been thoroughly mixed, enough

water is added to fill a three-gallon

bucket. The pump is a self-primer.

At one side of the frame a pad i- pro-

vided for motor support, on which a five

-^ >id^p

a bevel gear engages a mate on the

main drive shaft.

The radial slots in the saw blade, as

will be seen in the photograph, are

SUPPORTING CARRIAGE FOR CUTTING BARS.

horse-power motor is placed, the latter

having sufficient speed and pulling ca-

pacity for any work that saw may be

"ailed upon to do.

The swing arm, which carries the saw-

blade into the work, is a rigid hollow

casting, supported at three points. The

three point suspension naturally tends

to relieve the bearings of all side thruot

and maintain t .e ,eni: al c,ittin<; piane

of the saw very accurately. In this way

the saw blade is relieved of all twisting

strain, and is far less subject to break-

age than would ordinarily be the case.

This construction also permits of the

use of thin saw blades, with a conse-

quent reduction in waste stock.

The outer end of the swing arm is a

heavy quadrant, engaging a feed worm.

The liberal size of the worm and the

large cross section of the swing arm are

conducive to very accurate and uniform

feeding and prevent strain when the

saw blade is suddenly relieved of its

load, or where the cross section of metal

being cut is either reduced or increased.

The support of the saw is an interest-

ing feature. The bearing is bushed and

extremely long in order to minimize

wear and tear and obtain rigidity. Re-

movable plates are fastened to the side

of the arm to guide the blade and pre-

vent loss of alignment; this assures a

smooth, square-cut surface. Hardened

tool steel is employed in tlie guides, be-

ing ground to a fit, while am|)le provi-

sion is made for adjustment to take up

wear.

The sprocket drive is claimed to be

absolutely positive and obviates every

danger of slipping. The sprocket itself

is secured to a crucible steel spindle,

running in bronze bearings. At one end

placed as close to the periphery as pos-

sible in order to produce a steady,

powerful pull on the feed while the

swing arm gradually sweeps upward.

These changes are made available

through a change gear feed box, which

is controlled by a calibrated plunger. Its

construction permits changes in feed

while the saw is cutting.

Probably one of the most interesting

and economical little devices used with

the machine is the automatic friction

control of the feed, which makes it vir-

tually impossible to break the saw

blades through overfeeding. A set of

friction washers is placed directly on

the worm shaft which feeds the swing

arm. The resistance of these washers

can be adjusted to almost any amount,

so that when their predetermined resist-

ance on the saw teeth is reached, feed-

ing stops automatically until the resist-

ance is relieved. The value of this fea-

ture is especially emphasized in cases

where the annealing or rolling of metal

has not been uniform, and hard spots

are scattered about its cross section.

The feed mechanism, which is ac-

tuated by the gear box, consists essen-

tially of a vertical shaft carrying a

worm and two spiral gears, with a flex-

ible feed return and a control rod for

operating the clutch. It can be seen

from the illustration how the large

worm on the vertical feed shaft engages

the quadrant fastened to the swing arm
and feeds it up or down as the case may
be.

An interesting feature of the control

rod—easily seen in the illustration—is

the fact tiiat it may be operated by hand

or automatically through the agency of

adjustable dogs and tripping devices.

In this manner the machine can be

stopped at any predetermined point

automatically. This is a good point,

especially in the cutting of shrapnel

blanks in multiples, because with the

cessation of feeding all the power
utilized for raising the swing arm is

conserved. The floor space of the ma-

chine is comparatively small, although

the length of bars employed for cutting

shrni)nel will largely determine this.

Tlie newly developed rapid feeding

Clomping ScretvS.

CIIADLK I'lOIt (•
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table consists of two units, one of which

is mounted on the regular table of the

machine, and the other, which consists

of a structural steel table, mounted on

rollers and I'unning on standard -iteel

rails. The rails are declined toward the

front of the machine in order to secure

the assistance of gravity in the move-

ment of the stock. The amount of" for-

ward movement is controlled by a screw

operated by means of a hand wheel

placed conveniently on the operating

side, which moves the stock positively to

any desired distance.

That part of the feeding table which

is bolted to the regular table consists of

two cast steel cradles and two swinging

cast steel yokes fitted with the necessary

set screws required to hold the work.

The lower part of the table is trussed

and otherwise reinforced to prevent any

sign of spring or movement whatever.

It is essential when cutting off,is done

rapidly to provide a means for gauging

the length of the finished product quick-

ly and accurately. Two machine studs

protruding from the sides of the yoke

supports are provided for this purpose.

and are adjustable. At the under one a

gauge plate, which can be seen very

clearly, is swung in a manner that per-

mits its pulling on the other adjusting

bolts. When the stock is moved against

this gauge plate by means of the bevel

gear feed on the stock it is moved far

enough ahead to cut possibly within one-

sixteenth of an inch of the finished

length.

CUTTING OFF MACHINE FOR
STEEL AND COPPER TUBES.

THE requirements of the shell in-

dustry have justified the production of

special machines for producing one- or

tubular cutting off in various branches

of manufacturing such as roller bear-

ings, etc.

The essential features are a large

cast-iron hollow spindlo riiniiin'r in cast-

CUTTING-OFF MACHINE FOR STEBL AND COPPER TUBES.

more similar parts, such as copper

bands, etc. The machine illustrated has

been designed in response to the demand
of shellmakers, but is a 'so suital)le for

BARLE GEAR & MACHINE OO. MULTIPLE BAR SAW.

iron 'jcprings bolted rigidly to a sub-

stantial bed mounted in oil pan with bo.x

leg oil reservoir, oil pump and piping.

The spindle has spring collet chuck with

spring feeding fingers reaching close up
back of tube holding chuck.

The operation of the machine is by
the itwo hand levers shown over the

headstock and the pilot wheel on cross

feed slide. The tailstock or stop has a

releasing device so that the revolving

tube will not come in contact with the

atop while being cut off. The long lever

over headstock is for feeding the tube,

and the short one is for opening and

closing the chuck. The cross feed is by

hand, and the tool slide is fitted with

multiple tool holder, so that three to

six rings are cut off at one time.

The actual -time necessary for one

cycle of operation, i.e., to feed, chuck,

and cut off three to six bands, is less

than one minute. The whole machine is

well made, rugged, and operates with

a minimum of effort by the workman.

With modifications, it can be used for

trimming, either end of shrapnel or high

explosive shells, for finish turning the

bands, for cutting steel tubing, and

many other classes of work where a

large hollow spindle with spring collet

chuck can be used to advantage.

The machine is made in two sizzes, the

smaller one having a capacity through

the spindle of 3% inches dia., and the
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larger machine 6% inches dia., while

both machines have a maximum capa-

city of 18 inches between face of chuck
and stop. They are completely designed

with stop, stock support and multiple

cutting off tool post, and the equipment
includes countershaft, oil pump, pan,

tank, piping, guards, and tools for any
one size, length and diameter of tube.

The net weights are 2,700 lbs., and
3,300 lbs., respectively, while shipping

weights are 3,300 lbs., and 4,000 lbs.

The Automatic Machine Co., of Bridge-

port, Conn, are the builders.

®
CUTTING-OFF MACHINE FOR

SHELL AND SHAFTING
WORK.

THE illustration shows a specially de-

signed eutting-off machine for cutting ofE

;ill sizes of round bars from l^-in. to

6-in. in vanadium and special alloys

steels, as well as shafting bars, etc. It

is built for heavy rolling mill work and

will weigh approximately 11,000 lbs. The
machine as shown is driven by a 20 h.p.

motor and is capable of cutting off shell

and shrapnel bars at the rate of one cut

in forty to fifty seconds on 3-in. round

material ; other sizes in proportion. It is

(f|uipped with two universal chucks and

has a double cutting head—one on each

end. There are four tools in each cutting

head, and four tools working on the ma-

terial at one time makes it a very rapid

eutting-off unit. Witli this arrangement

the tools can be crowded practically to

the limit all the time.

It has a special apparatus for backing

the tools out by power at the comple-

tion of cut, the four tools being hand-

led quickly. It also has an automatic
stop which throws the tools out at the

end of cut. A receptacle is provided for

a liquid for lubricating the cutting

knives, and a rotary pump is also pro-

vided for pumping the liquid for lubri-

cating the cutters.

A particular advantage claimed for

this machine where it is necessary to

cut from %-in. to y2-in. stock off the

end of long bars is that the bars are put
in and one end is cut off by one cutting

head ; the bar is then pulled through
and the other end is cut off by the other

cutting head. This eliminates taking the

bar out of the machine and turning it

end for end.

A further advantage claimed is that

in cutting up short lengths into still

shorter pieces, such as gear blanks, etc.,

two pieces can be cut at one time with

the double cutting heads. It is also

provided with a measuring gauge for

short lengths, which is attached to one

end to be used in shell and shrapnel

work, as well as on short pieces of every

description.

When long bars are being cut, two
specially designed stands are used, which,

it is pointed out, permit the stock to

revolve on the stands while being cut off.

A cam-operated roll is provided for the

stands to place the bar in position to be

pushed throitgh the machine [without

any drag.

The Brightman Mfg. Co., Columbus,
Ohio, are manufacturers of this pro-

duct.

@
Sackville, N.S.—The Fawcett Foun-

dry Co. are installing machinery for

making shells.

HEAVY DUTY BOX COLUMN TYPE
DRILLING MACHINE.

THE description and illustration refer

to a heavy duty box column type drill-

ing machine recently developed by the

Rockford Drilling Machine Co., Rock-

ford, 111. It is rigid and heavy, is in-

tended to drive high-speed drills up to

2y2-in. in diameter in steel, and weighs

^^^^^^^^^^^H fWK
I

CUTTiNU-OKF MACHINE FOR SHELL AND SHAFTING WORK.

HEAVY DUTY BOX COLUMN TYPE
DRILLING .MACHINE.

approximately 3,000 pounds. It is made
in the following arrangements :

—

1—With a pulley that gives only one

speed and with a friction arranged for

the starting and stopping of machine.
2—With a two-step back gear cone

and a double friction pulley counter-

shaft that will give four speeds for-

ward and four reverse, or eight speeds

forward.

3—With either a direct connected

variable speed or constant speed motor.

In the construction, only one set of bevel

gears is used and these run at a high

speed. The power at the top is trans-

mitted to the spindle through three spur

gears, the reduction being five to one.

All gears are of steel with the excep-

tion of the large drive gear on the

si)indle; it is made of semi-steel. The
spindle is of special high carbon steel

and the rack of nickle chrome steel.

The feed is taken from the spindle

and has a feed box that gives four diff-

erent feeds, these being instantly ob-

tainable by turning a small lever upward
and downward. The hand feed is

tlirousrh a star lever which in its inner

position, works directly on the cross

spindle and gives a quick approach and

return of the spindle. In its inner posi-

tion, it works through reduction gears

which give a very powerful feed for
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hand facing or drilling. The trip is bj'

means of a dial graduated to correspond

with the graduations on the sleeve; a

trip lock can be set to automatically trip

the feed at any pre-determined depth.

The worm wheel is of bronze and the

worm is arranged so that it runs in an

oil bath. The table has three "T" slots

trough 4-in. diameter by ;3-in. deep. •

®
EQUIPMENT FOR AUSTRALIAN

NAVAL DOCKYARD.

TENDER forms, specilications and

drawings have been received by the De-

partment of Trade and Commerce, Ot-

tawa, from D. H. Ross, t'anailian Trade

Commission at Melbourne, covering ma-

chinery equipment required for the Com-
monwealth Naval Dockyard, Cockatoo

Island, Sydney, N.S.W. Details of the

requirements, including closing dates of

tenders, are as follows:

—

Section A—Three 1,000 k.w.d.c geared

turbine generator sets as per plan, viz.,

boilers, mechanical stokers, economizers,

feed pumps, superheaters, piping and

valves, coal and ash conveyor, crane,

1,000 k.w.d.c. geared turbo set, 225

k.w.d.c generator, rotsry balancers,

main switchboard and cables, con-

densers.

Section B.—Three 500 k.w. triple ex-

pansion reciprocating sets; two 7.50

k.v.a. mi.xed pressure exhaust turbine

alternators—viz., boilers, mechanical

.stokers, economizers, feed pumps, super-

heaters, piping and valves, coal and ash

conveyors, crane, 500 k.w. reciprocating

sets, 750 k.v.a. mixed pressure turbines,

225 k.w. generator, rotary balancers,

S\vitch])oard and cables, condensers.

Section C.—Three 500 k.w. triple ex-

pansion reciprocating sets; two 750

k.w.d.c. mixed pressure exhaust turbine

generators—viz., boilers, mechanical

stokers, economizers, feed pumps, super-

heaters, piping and valves, «oal and ash

conveyors, crane, 500 k.w.d.c. reciprocat-

ing sets, 750 k.w. mixed pressure geared

turbines, 225 k.w. generator, rotary bal-

ancers, switchboard and cables, con-

densers.

Section D.—Five 600 k.w.d.c. Diesel

engine sets, viz., 600 k.w.d.c. Diesel sets,

225 k.w.d.c. Diesel sets, rotary balancers,

switchboard and cables.

Machine Tools for Enjineerin? Depart-

ment of Dockyard.

MacMne Shop.—Turbine boring ma-

chine, vertical and horizontal planing

machine, horizontal boring, tapping,

studding, drilling and milling machine,

horizontal drilling, tapping and stud-

ding machine, high-speed turbine rotor

lathe, shafting lathe, heavy double-end-

ed, heavy duty lathes, high-class lathe,

high-speed high-class lathe, high-speed

vertical boring mill, vertical turning and

boring mill, vertical boring and turning

mill, face [ilate lathe, cylindrical grind-

ing machine, broaching machine, iiori-

zontal planing machines, slotting ma-

chine, vertical shaping machine, shaping

machines, gear generating machine,

bevel gear cutting machine, thread mill-

ing machine, band saw, vertical grinder,

double-headed disc grinder, cylindrical

grinder, boring and facing machine,

vacuum cleaning plant.

Brass Finishers' Shop.—Brass finish-

er's turret lathe, brass finisliers' sur-

facing and boring lathe, duplex cock

turning lathe, .screw cutting lathe, grind-

ing machine, high speed shaper, boring

and facing machine, horizontal drilling

liiaehine, tondenser ferrule making ma-

chine, (lo.ible-headed disc grinders, rib-

bon grinder, automatic screwing ma-

chine.

Tool Shop.—Sliding, surfacing and

s-'re.v cutting lathes, high class hori-

;-u;Ual planing machine, universal mill-

ing machine, die sinker, high class shap-

ing machine, radial drill, thread milling

machine, grinding machine, hydraulic

press, hydraulic vertical plate bending

machine, hydraulic riveting machine, hy-

draulic joggling machine, high speed

friction saw, hydraulic portable riveting

machine, manhole cutting machine, large

liydraulic press, set rolls, multiple

spindle drilling machine.

Bolt Shop.—Automatic screwing ma-

chines droj) hammer, nut facing mach-

ine, multiple head tapping machine, hot

press nut machine.

Turbine Shop.— (Blading Room).

—

Packing piece cutting-off machine, blade

tipping machine, horizontal multiple-

blade drilling machine.

Coppersmith Shop.—^Pipe screwing

machines, pipe bending machine, punch-

ing and shearing machine, circular saw,

liack saw.

Pattern Shop.—Disc grinder.

Electrical Shop.—SVa-inch lathe, 6-

inch lathe, pipe-cutting machine, shap-

ing machine, pipe screwing machine,

combined wet and dry grinding machine,

punching and shearing machine, radial

drilling' machine, universal milling ma-
chine, coil winding machine, armature

coil taping machine, vacuum drying and

impregnating plant.

Platers' Shop.—Hydraulic joggling

machine, hydraulic manhole punching

machine, notching machines, double

punching machines with side shears,

bulb angle and double bar shear and

beam bending machine, plate slitting

shears, band saw, plate straightening

rolls, horizontal drills, punching and
shearing machines,, double tool grinders,

pneumatic hammer, bevelling machine,

hydraulic frame benders, punching and
shearing machines, radial countersink

(h'illing machines, bulb angle and double

bar shears and beam bending machine,

plate slitting shears, horizontal drills.

band saw, plate bending rolls, manhole
punch, plate joggling machine

,
plate

flanging machine.

Fitting Shop.— Planing machines,

slotting machine, double-headed shaping

machine, universal miller, high speed

sensitive pin drills, high speed boring

and surfacing machines, high speed

rarlial drilling machines, variable speed

combination turret lathe, variable speed

hexagon turret lathe, variable speed gap

lathe, hollow spindle friction capstan

lathe, variable speed hollow spindle flat

turret lathe, double grinder, side disc

grinder, band saw.

Plumbers' Shop.—Single head pipe

screwing machines, pipe flange face

grinder.

Joiners' Shop. — Automatic knife

grinding machine, pendulum saw, Perk-

ins or other hand trimmer, planing ma-
chine.

Shipwrights' Shop.— Electric deck

planing machine, planing machine, bor-

ing machine, steam hammers, steam

hammer, steam Olivers, forge steam

hammer.
Tenders should be addressed to the

Director of Navy Contracts, Navy Office,

Melbourne, Australia. The departure of

mails, by which tenders can be submit-

ted within the contract time, from San

Francisci and Vancouver, are as fol-

lows:—From San Francisco, September

28, due at Melbourne October 19; from

Vancouver, September 29, due at Mel-

bourne October 2.3. There is no duty on

naval supplies.

Tenders for the various items close at

Melbourne on October 25, 1915.

®
EMERY FACED WHEELS FOR POL-

ISHING SHRAPNEL SHELLS.
IN a recent article in the Brass World,

James Haslip makes some pertinent re-

marks reaarding tlie care and preparation

of wheels which are at present being

widely used by shrapnel makers to polish

the spots where the hardness of the shell

has to be tested :

—

"The glue room should be separate

and especially arranged, drafts from win-

dows and doors being avoided so that the

thin layer of glue will not chill on appli-

cation to the wheels. Glue of any kind

should be soaked in cold water several

hours before heating. Being of animal

matter, it is quickly decomposed by heat

if soaked in hot ^^•ater, and its strength

impaired. Glue should never be boiled

after being soaked and heated; no fur-

*her melting is necessary It should be

kept constantly at a temperature not ex-

ceeding 160 deg. Fahr. The glue pots

should be thoroughly cleaned before re-

fitting, no scum being allowed to accumu-

late No glue should be used

the second day as the strength will be im-

paired about 50 per cent, by standing;

over night, and thickened glue diluted,

never has its original strenath.
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INDUSTRIAL PATRIOTISM!

Alili accounts rcjjanlinir the production of munitions
ill Britain, indicate an iirs;en«y in tlie matter wiiicli

i.s now far from makin}; itself manifest in Canada.
Ten mi)nth.s ago, tlie few Canadian firms who had heen
awarded portions of the first shell order were beinjr pressed

for delivery in a manner wiiieh was probably truly indi-

cative of the urgency Avhich then existed.

Happenings in Europe since that time do not indicate

any decrease in the urgency, but the present condition of
the shell indu-stry in Canada does not coincide with the
state of affairs which obtains in England and Scotland at
the moment.

Advices from England betray a feverish activity as a
result of the campaign waged so effectively by the Muni-
tions of War Minister. Four months ago Canada's efforts

were approaching a degree of intensity which has only
been reached in England during the last few weeks, and
these efforts would have been more productive and vigor-

ous now, had not the "fixing" bogey appeared on the

horizon. AYhile the question of fixing the ammunition is

being overcorne in a manner which may ultimately be
satisfactory, the sudden and altogether unexpected ap-

pearance of this demand and the circumstances under
which it was allowed to develop, did much to detract from
the enthusiasm which was being displayed in Canadian
engineering circles.

Industrial Patriotism was indeed at high tide, numbers
of unemployed workers were being rushed for the first

time in years, and hungry men were once more able to

buy a square meal and those who could raise capital for

shell making were more than willing to do so. Stagnation

in various dispensable branches of business had thrown

men out of work wlro on account of years or other physi-

cal disability, were unfitted for active service. These and

many others who were unaccustomed to manual labor

were therefore available for service in shell factories, and

proved hy their efforts that they were both actuated by a

genuine desire to help their country in its hour of need,

and incidentally glad to again become wage-earners.

Matters in England and Scotland have not only de-

veloped to the stage which has already been attained in

Canada, but have gone to a point which we hope will never

exist in this country. We refer to the labor situation-

The attitude of certain workers in Britain during recent'

weeks will remain a rriost unpleasant memory in years tO"

come.

The extent to which in time of war a man is willing to

surrender his personal liberty and freedom, and devote

his entire energies towards assisting his native land, is

perhaps the best possible standard by which to gauge the

depth of his patriotism. Measured in this light, the

activity of Munitions Tribunals in all parts of Britain

indicate a lack of patriotism which will give the Kaiser's

satellites a further opportunity for sarcastic comment.

One feature of Canada's- participation in the war has

heen the absence of internal strife and dissension between

employers and employed. Employees are entitled to all

the benefits and advantages which they can obtain as a

i-t^sult of active organization, and they are just as much

aware as any other members of civilized society that their

activity in peace time is fruitful just as it may be in

accord with law and the rights of others.

Every day it becomes more evid«nt that the engineer-

ing industry is truly the Empire's Reserve. Credit,

money, finance, legislation, all are of no value to a nation

which cannot give concrete expression to these abstract

influences. Industrial patriotism as exemplified by Can-

ada represents the real conception of a nation's duty,

and in days to come not the least of the credit will belong

to those who, whether masters or men, laid self aside and

despite disapjwintments, delays and discussions, main-

tained a singleness of purpose which has contributed to

place Canada high in world esteem.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIO IRON.

Grey Forge, Pittsburgh $14.20

Lake Superior, char-

coal, Chicago 16.25

Ferro Nickel pig iron

(Soo) 25 00

Montresl. Toronto.

Middlesboro, No. 3 .... 21 00

Carron, special 22 00

Carron, soft 22 00

Cleveland, No. 3 2100
Clarence, No. 3 21 50

Qlengarnock 25 00

Summerlee, No. 1 ... . 27 00

Snmmerlee, No. 3 26 00

Michigan charcoal iron. 25 00 .....

Victoria, No. 1 22 00 19 00

Victoria, No. 2X 21 00 19 00

Victoria, No. 2 Plain.. 21 00 19 00

Hamilton, No. 1 21 00 19 00

Hamilton, No. 2 21 00 19 00

Tea lead $ 3 25 $ 3 50

Scrap zinc 8 50 9 00

rmiSHED IRON AND STEEL.
I*er Pound to Ijarce Buyers. Cents.

Common bar iron, f.o.b., Toronto 2.20

Steel bars, f.o.b., Toronto 2.20

Common bar iron, f.o.b., Montreal 2.20

Steel bars, f.o.b., Montreal 2.20

Twisted reinforcing bars 2.20

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh 1.30

Tank plates, Pittsburgh 1.30

Beams and angles, Pittsburgh 1.30

Steel hoops, Pittsburgh 1.40

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.10

Small shapes 2.35

Warehouse, Freight and Doty to Fay. Cents.

Steel bars 1-90

Structural shapes 1.95

Plates 1.95

Frelfht, Pittshnrgh to Toronto.

18.9 cents carload; 22.1 cents less

carload.

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect June 25, 1915:
Buttweld lApweld

Black Oal. Black Gal.
Standard

1/4, % in 63 321/2

1/2 in 68 411/2

% to 11/2 in. . 73 461/2

2 in 73 461/2 69 421/2

21/2 to 4 in. .. 73 461/2 72 451/2

41/2, 5, 6 in 70 431/2

7, 8, 10 in 67 401/2

X Stronr P. E.

Vi, % in 56 321/2

1/2 in 63 391/2

% to 11/2 in. . . 67 431/2

2, 21/2, 3 in. . . 68 441/2

2 in 63 391/3

21/2 to 4 in 63 421/2

41/2, 5, 6 in 66 421/2

7, 8 in 59 351/0

XX Stronr P. E.

1/2 to 2 in 44 201/2

21/2 to 6 in 43 191/2

7 to 8 in 40 I6I/2

Oenalne Wrot Iron.
s/g in 57 26I/2

1/2 in 62 351/2

% to 11/2 in. . . 67 401/2

2 in 67 4OV2 63 861/2

21/2, 3 in 67 401/2 66 391/2

31/2, 4 in 66 391/2

41/2, 5, 6 in 63 36%
7, 8 in 60 331/2

Wroncht Nipples.

4 in. and under 77%%
41/2 in. and larger 72%%
4 in. and under, running thread. 57%%

standard Couplings.

4 in. and under 60%
4% in. and larger 40%

BOILER PLATES.
Montreal. Toronto.

Plates, % to % in., 100 lb. $2 35 $2 25

Heads, per 100 lb 2 55 2 45

Tank plates, 3-16 in 2 60 2 45

OLD MATERIAL.
Dealers' Bnylnr Prices. Montreal.

Copper, light $11 00

Copper, crucible 12 00

Copper, unch-bled, heavy 12 00

Copper, wire, unch-bled.. 13 00

No. 1 machine compos 'n 11 00

No. 1 compos 'n turnings. 9 00

No. 1 wrought iron .... 6 00

Heavy melting steel .... 8 00

No. 1 machin'y cast iron 10 50

New brass clippings 11 00

No. 1 brass turnings 9 00

Heavy lead 4 50

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh... $22 00

Openhearth billets, Pittsburgh.. 22 00.

Forging billets, Pittsburgh 28 00

Wire rods, Pittsburgh 25 50

NAILS Ain> SPIKES.

Standard steel wire nails,

base $2 40 $2 35

Cut nails 2 50 2 70

Miscellaneous wire nails . . 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

Toronto.

$11 75

12 50

12 50

13 50

11 00

9 00

6 OO'

8 00

10 50

11 00

9 00

4 75

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws. . . . uuy,,

Sq. Head Set Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45%
Flat & But. Head Cap Screws 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in. N 70%
Semi-Fin. Nuts up to 1 in 70%
Semi-Fin. Nuts over 1 in 72%
Studs 65%

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws 75

Stove bolts 80

Plate washers 40

Machine bolts, % and less 70

Machine bolts, 7-16 and over 60

Blank bolts .60

Bolt ends 60

Machine screws, iron, brass 35 p.e.

Nuts, square, all sizes..414c per lb. off

Nuts, Hexagon, all sizes.4%o per lb. off

Iron rivets 72% per cent.

Boiler rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.25

Wood screws, flathead,

bright 85, 10, 7%, 10 p.c. off

Wood screws, flathead,

Brass 75 p.c. off

Wood screws, flathead.

Bronze 70 p.c. off

LIST PRICES OF W. I. PIPE.
standard. Extra Stronc,

Nom. Price. Slies Price
Dlam. per ft. Ins. per ft

i/8in$.05% %in$.12
%in .06 y4in .07%
s/gin .06 3/gin .07%
%in .08% %in .11

s^in .11% 3/4in .15

1 in .17% 1 in .22

li/iin .23% l%in .30

l%in .27% l%in .36%
2 in .37 2 in .50%
2%in .58% 2%in .77

3 in .76% 3 in 1.03

3%in .92 3i/2in 1.25

D. Ex. Stronr,
Size Price
Ins. per ft.

¥2$

METALS.
Montreal. Toronto.

Lake copper, eiarload ...$20 00 .$19 00

Electrolytic copper 19 75 18 75

Castings, copper 19 00 18 50

Tin 40 00 39 00

Spelter 18 00 16 00

Lead 6 25 6 00

Antimony 40 00 40 00

Aluminum 40 00 40 00
Prices per 100 lbs.

4 in 1.09

4%in 1.27

5 in 1.48

6 in 1.92

7 in 2.38

8 in 2.50

8 in 2.88

4 in 1.50

4%in 1.80

5 in 2.08

6 in 2.86

7 in 3.81

8 in 4.34

9 in 4.90

1

iy4

iy2

2

2%
3

3%
4

4%
5

6

7

8

.32

.35

.37

.52%

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

9 in 3.45 10 in 5.48

10 in 3.20

10 in 3.50

10 in 4.12
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COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsville Foundry Coke. . .4.85-5.15

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.o.b, Toronto.

IRON PIPE FITTINGS.
Canadian malleable, 35 per cent.; cast

iron, 60; standard bushings, 60; headers,

60; flanged unions, 60; mallealble bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

COLD DRAWN STEEL SHAFTING.
At mill 45%
At warehouse
Discounts oir new list. Warehouse price at

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half

Putty, 100-lb. drums
Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll ..

Motor gasoline, single bbls., gal. .

.

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil, boiled, single bbls. .

.

Plaster of Paris, per bbl

Plumibers' Oakum, per 100 lbs. .

.

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila
Drilling cables, Manila

Lard oil, per gal

Union thread cutting oil

Imperial quenching oil

24.75

2.70

9.67

0.18

0.95

0.18

0.18

0.64

0.65

0.68

2.50

4.00

0.10

0.16

0.20

0.17

0.73

0.60

0.35

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
^ inch ....$8.00

5-16 inch 5.35

% inch 4.60

7-16 inch 4.30

1/2 inch 4.05

9-16 inch 4.05

% inch 3.90

% inch 3.85

% inch ; 3.65

1 inch 3.45

Above qnotation* are per 100 lbs.

TWIST DRILLS.

%
Carbon up to 1% in 60

Carton over 1% in 25

High Speed 40

Blacksmith 60

Bit Stock 60 and 5

Centre Drill 20

Ratchet 20

Combined drill and c.t.s.k 15
IMscoants off standard list.

REAMERS.
%

Hand ; 25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Centre 25
Pipe Reamers 80

DIteonnts off standard list.

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. .

.

3.50

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $3 00 $2 90

Canada plates, dull,

52 sheets

Canada Plates, all bright.

.

Apollo brand, 10% oz.

galvanized

Queen's Head, 28 B.W.G.
rieur-de-Lis,28B. W. G...

Gorbal's Best, No. 28

Viking metal. No. 28

Colborne Crown, No. 28..

3 25

4 40

6 40

6 00

5 75

6 50

6 00

5 38

3 50

4 60

5 95

6 25

5 75

6 50

6 00

5 30

Size

1 in.

11/4 in.

IV2 in.

1% in.

2 in.

21/4 in.

21/2 in.

3 in.

31/4 in.

31/2 in-

4 in.

BOILER TUBES.
Seamless Lapwelded

$11

11

11

00

00

00

11 00

11 50

13 00

14 00

16 00

20 00

25 50

9 20
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents

Montreal, August 23, 1915.—The. gen-
eral market conditions in tlic industrial

field show little change. The demand
for war munitions continues to keep a

large number of manufacturing plants
running at full capacity. The increasing-

cry for war material, especially shrapnel
and high explosive shells is the means of
keeping the market on edge, as many
who wish to help in the production of
these commodities are largely handi-
capped by their inability to get the re-

quired equipment.

Steel.

The steel market opened the week ac-

tive and strong, with a heavy demand
for steel bars and billets as the feature.

Inquiries for large tonnage, particularly
in the States, have recently been re-

ported, one European nation inquiring
for 200,000 tons of bar and billet stock.

The price of round stock used in the
production of high explosive shells has
been advancing steadily and is now
quoted at about .$1.50 per 100 pounds
above that of a few months ago. Al-
though the tension is at present a little

relieved, there are indications that fur-
ther advances may shortly be realized,

as many mills are working to capacity
on orders booked for several months
ahead.

Pig Iron.

Quotations for pig iron show no ap-
preciable change. The demand for cer-

tain grades is somewhat improved over
that of a week ago and the tendency is

toward a gradual improvement gener-
ally.

Scrap Metals.

Prices on old material generally re-

main firm. Old copper is slightly lower
than a week ago, as is also heavy
lead.

Machine Tools and Supplies.

The demand for machine tools is not
so evident as a few months back, al-

thoua:h numerous inquiries are abroad
for different classes of lathes. It is still

practically impossible to set deliveries
on certain tools, especially those re-

quired in the manufacture of shells, un-
der eight or ten months. The situation
continues to be somewhat relieved, how-
ever, by the supply of special attach-
ments to machines already installed.

Canada for the first four months of the
fiscal year is shown in the returns re-

cently published by the Department of
Trade and Commerce. The exports this

year increased $38,430,813 over those
of the corresponding period last year,

while the imports decreased $36,000,535.
The significance of the figures contained
in this report is in the fact that the

balance of trade is becoming increasing---

ly favorable.

The announcement, made recently,

that tlie Dominion Government propose
to offer a bounty on the production of
refined zinc will stimulate this industry
and help materially to ensure a supply
of this metal at a reasonable price. The
proposed bounty will be on a sliding

scale and will not exceed two cents per
pound when the standard price of zinc

in London falls below $33 per short ton.

This arrangement has been made prim-

CANADIAN GOVERNMENT
PURCHASING COMMISSION.

The following gentlemen consti-
tute the Commission appointed to
make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George Gault, Winnipeg;
Henry Laporte, Montreal; A. E.
Kemp, Toronto. Thomas Hilliard
is secretary, and the commission
headquarters are at Ottawa,

Toronto, Ont., August 26.—Business
conditions generally continue to improve,
large orders for war material are swell-

ing the volume of exports and also help-
ing to stimulate domestic trade. The re-

markable increase in the export trade of

arily to ensure a sufficient supply of

brass for munitions.

Steel Market.

The steel trade continues very active

on orders for war materials. The mills

producing bars and forgings for shells

are working to capacity and are just

about keeping pace with the demand.
The Steel Company of Canada, Hamil-
ton Works, is increasing its open hearth
capacity and also installing more presses
for shell forgings. Prices are unchanged
but very firm. The trade is enjoying a

period of prosperity which seems likely

to last for some time, especially with
regard to exports which are developing
in a satisfactory manner.

The hisli speed tool steel situation is

causing considerable anxiety on account
of the shortage of supplies and increas-

ing demand. A company has established

a plant for making tungsten powder in

England but the output at present is too

small to be of any appreciable help. It

is reported that tungsten mines in

Burma will be worked more extensively

but it will take some time to overtake
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the demand. Prices of high-speed steel

are away up and will likely advance
further, although the difficulty of obtain-

ing steel is the most serious feature.

The galvanized sheet market is weak
on account of the further decline in spel-

ter. Prices of sheets have not changed
but may be reduced any time, although
not to any marked extent as prices of
raw materials have an upward tendency.
Galvanized pipe is unchanged although
quotations have a weaker tendency due
to the decline in spelter.

Conditions in the steel trade in the

States continue to improve and foreign

buying is still increasing. Russia has

placed large orders for rails with Amer-
ican mills and it is understood that

others are pending. There is still a very
heavy demand for steel rounds for shells

but the mills are now so well filled up
that they are not in a position to take

much more work for delivery this year.

The United States Steel Corporation is

operating at about 90 per cent, capacity.

Prices on bars and billets are very firm

and have an upward tendency.

Pig Iron.

Quotations on American brands are

firmer and at higher prices in some cases.

Grey forge iron has again advanced and
is now quoted at $14.20 Pittsbura'. Quo-

tations on Lake Superior charcoal are

higher, being quoted at $16.25 Chicago.

Domestic brands are unchanged.

Scrap Metals.

The market is easier for most scrap

metals except heavy melting steel which

has advanced to $8 on good demand.
Scrap copper and lead are weaker but

unchanged.

Machine Tools.

There is practically no change in the

general situation. There is quite a brisk

demand for new machine tools but de-

liveries are so backward that dealers

hardly know what to do. This condition

has greatly stimulated the demand for

second-hand equipment and dealers in

this class of machinery are doing a fine

business. Makers of tools and special

fixtures are also exceptionally busy.

Supplies.

Business continues very brisk in ma-
chine shop supplies for the regular lines,

the demand being almost entirely from
shops making shells. There are no

price changes to note this week except

solder, "half-and-half" which is lower

on account of weakness in the tin mar-

ket. "Half-and-half" is now quoted at

24%c per pound. The turpentine mar-

ket is weak and lower prices may be ex-

pcftod. Linseed oil is unchanged but tlic

market continues very unsettled. An ad-

vance in waste may be announced ar^y

time but no chans-e has been made as

vet.
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Combined Shrapnel and

High Explosive Shell

Manufacturing Plant

Staff Article

An installation such as here described puts the onus of successful production largely on
the machine tool builder, and, as to how the latter has met the reqmrcment as far as 3.3

shrapnel and high explosive shells are concerned, a careful study of the illustrations and text

data ivill make the position clear. It will also evidence the ingenuity of the management.

THE plant here described is one of

the most modern and up-to-the-

minute mechanical engineering es-

tablishments in Canada. It is working
night and day, producing both shrapnel

and high explosive shells. Everything
lias been carefully planned, no detail

tiaving been overlooked in the placing of

the multitude of machines required for

the systematic handling of large num-
bers of shells. As these progress

tlirough the shop, the machines are so

arranged that a minimum amount of

effort is required in the removal of one

series of shells from one operation to

another.

Routine of Work.

The rough bars or

billets enter the shop

at one end and con-

tinue from one group

of machines to an-

other until they reach

the other end; they

are then transferred

to the floor above and

continue in the op-

posite direction until

they again reach the

entrance end. By this

time they have been

finally inspected and

are ready for ship-

ment.

Stock Yard.

Tiie first view one

gets upon entering the yard leading to

the shell department, impresses the

observer with the extent of the op-

erations that must successively fol-

low. Fig. 1 shows a view of the

stock as it is received from the mill.

The pile of billets to the left of

the track is for the making of

3.3 shrapnel shell, and the piles of

steel bars to the right are to be'

cut into lengths for the production of

3.3 high explosive lyddite shells; in the

background is a view of the shell de-

partment building.

FIG. 1. VIEW OF Y.MBD SHOWING STOCK OF .SHHLL BARS AND BILLBT.S
SHELL SHOP IN BACKGROUND

Shell Shop Features.

The shell shop was especially erected

for the manufacture on a large scale of

both 3.3 shrapnel and high explosive

shells. The building is a two-storey

steel structure 400 feet long and 50 feet

wide. The ground floor is of concrete

and the upper floor double boarded.

Lighting.

Light is received from r. row of large

windows running along both sides while,

in addition the top floor is lighted by a
skylight the full length of the build-

ing. Directly ' above

the large hydraulic

presses is an opening

which allows a con-

siderable amount of
light to penetrate to

the lower floor. Arti-

ficial light is ob-

tained from thirty-

two globes at equal

intervals along both

sides of the shop,

eacli globe containing

a cluster of Ave tung-

sten lamps. Each in-

dividual machine is

equipped with a Wall-

works, Manchester

England light stand,

the wires from which

are placed in pipes,
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FIG. 2.

and inn beneath tlie cement floor to the

walls on either side.

Heating and Fire Protection.

The building is heated by steam;

pipes runnina: along; the walls on both

sides the full length

of the shop. It is also

fully equipped against

fire, being fur-

n i s h e d throughout

with a sprinkler sys-

tem and "Dominion"

fire extinguishers,

which are placed at

intervals along eaeh

wall.

Grouping of Ma-
chines.

The machines are

placed in a number

of groups on either

side of a centre aisle,

each group being
driven by a 30 or 35

horse-power "Vick-

ers" motor, the belt-

ing for same being

supplied by the Beard-

more Belting Co., To-

ronto. The machines

are so arranged that

the shrapnel shells progress along one

side, while the high explosive shells ad-

vance along the other side.

Shrapnel Shell Forging.

The shrapnel shell billets after enter-

ing the shop are taken to the three Me-

ehanieal Engineering Co. oil

furnaces shown in Fig. 2,

where they are heated and

prepared for piercing. When
ready, they are placed in one

of the 250-ton Boomer &

Boschert hydraulic presses

shown in Fig. 3, leaving

same in a shape similar to

Fig. 4, and constituting the

first piercing operation. The

pierced billets are again

heated and placed in a 200-

ton B. & B. press, from

which they emerge as finish-

ed forgings. A view of the

drawing die is shown in Fig.

5 and the punch in Fig. 6.

The sketch Fig. 6A shows

the device employed for cool-

ing the punch. This is moved

up and down around the

punch while a strong stream

of water is forced out of the

small holes in the ring.

Cutting to Length.

After the shells are forged,

they are tested for the thick-

ness of the wall. Following

to two "Hall" cutting-off machines

where the rough open end -is trimmed

off.

Rough Turning.

They are then centered on a jig in

several Foote-Burt drilling machines

MBOHANICAL HXUI.NKEKI.NG CO." FURNACES FOK HBATIXG .\N1)
REITE.VTING BILLETS.

after which they pass to ten C.M.C. 16

inch lathes and are rough turned over

the complete surface, the mandril for

driving being similar to that shown in

Fig. 7. Here this plant differs some-

what from others in that the shell is

rouah turned to the one size its full

thisinsnectinn thev are taken ^^^- ? THREE IWOH, 2r.0-TON "BOOMER & BOSCHERT" PIERCINO -c- „tnis inspecuon, mey are laKen
j^j^^ drawing phbsseis. Fig. 9.

length. The rough shell is, however,

somewhat longer than otherwise, due to

the required subsequent nosing opera-

tions.

Boring.

The shells are again tested for wall

thickness and then

taken to twelve 25-

inch C.M.C. turret

lathes where the

))owder recess is fin-

ished. The base is

next finished on four

"Hall" cutting-off

machines.

Bottling.

The shells are now
gathered into groups

of 120 each, and are

taken to the bottling

]iresses in readiness

for forming the nose.

It might be stated

that the hardening of

1 he shells customary

in most plants is dis-

pensed with here as

the nature of the steel

as it comes to the

shop and after draw-

ing leaves the shell

of the proper hardness. This is the

only plant in Canada using 75 per cent.

carbon steel. The latter is somewhat
harder to work, but by using "Doable
Mnshet" tool steel this disadvantage

has been much minimized, an average of

45 shells being rough turned in ten hours

with very little touching-up

of the cutting tools.

The nosing or bottling is

done in two operations, and

the dies are so constructed

that after the second opera-

tion the shape is almost the

desired form, and requires

very little machining. The

dies for the two operations

are shown in Figs. 8 and 9.

When heating for the first

operation, the open end of

the shells in sets of four are

placed in a vertical position

in openings at the top of a

"Mechanical Engineering

Co." oil furnace, arrange-

ments being made to revolve

the shell while being heated.

The first operation requires

heating of about 2 inches or

more back from the open

end, and after the first pro-

cess the nose is again heated

in another M.E. furnace for

a distance back of about %
of an inch, the nose being

finished in the die shown in
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Water-Cooled Oil Furnaces.

All these oil furnaces are water-

cooled, each having a water chamber be-

FIG. 4. SHRAiPNML BILLET AFTEK
PIKST DRAWING OPERATION.

tween the fire-brick and the outside cas-

ing. After the bottling operation is

Finishing and Threading Nose.

The shells are next taken to eight-16

inch. "C.M.C." lathes, fitted with tur-

ret heads and carrying a special chuck

similar to Fig. 10. Thirty or forty of

these chucks are in continual use. After

the machining is done on the nose of the

shell they go to two "Lees-Bradner"
machines, where the thread in the nose

is milled out. A view of these machines

is shown in Fig. 11.

Finish Turning.

When threaded they are then finish-

turned and the contour of nose formed
by means of a fixed templet at the back

of the lathe which takes care of the

lateral movement of the tool-post rest.

Waving and Grooving.

The shells are now taken to five 16-

have the groove roughed out. They are

afterwards taken to five 16-inch "CM.
C." lathes to have the waving and un-

dercutting performed by means of a

"Bertram" waving attachment. On ac-

count of the nature of the steel the

^O
PIG. OA. DEVICE FOR COOLING PUNCH

OF POROING PRESSES.

roughing and finishing are done on sep-

arate lathes to save the cutting tools.

Final Operations.

The forewing completes the opera-

PIGS. 5 AND 6. DRAWING DIE A'.VD PUNCH FOR
FINISHED SHRAPNBjr, FORGING.

completed, the noses of the shells are

annealed for further machining.

PIG. & DIE3S FOR PORIMING SHRAPNEL SHELL NOSE—iFIRST OPERATION.

inch "C.M.C." lathes, where they are

held in a chuck similar to Fig. 10, and

tions as performed on the ground floor.

The shells are therefore transferred by
means of "Chapman" and "Cowan"
elevating trucks to an "Otis-Fensom"
hoist and raised to the upper floor

where they are filled with shot and resin

and have the final operations completed.

They are finally lowered on another
hoist, ready for shipment,

/r B

FIG, 7. DRIVING MANDHK,
FOR ROUfl-H TURNING
SHRAjPNEL FORGINGS.

FIG. n. DIES FOR FOR.VJING SHRAPNEL SHELL NOSE—SECOND OPERATION.

FIG. 10. SPECIAL GENERAL PURPOSE
CHUCK.

A general view of shell shop with its

multitude of tools is shown in Fig. 20,

which is the illustration used in the title

of our article.

High Explosive Shell Production.

The material for the production of
3.3 high explosive shells comes to the

plant from the mill in bars as shown to

the right of Fig. 1. These bars are

brought into the shell shop and are first
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cut into billets on an "Espen-Lucas"
inserted tooth cold saw, driven by a

15 h.p. "Vickers" motor.

Rough Drilling. Burt" drilling machines, the drills used

The billets are placed in 'a jig and being furnished by the Celfor Tool Co.,

drilled in a battery of six "Foote- and t lie .Inc. Morrow Co. After they are

FIG. 11. THREADING NOSE OF HIGH EXPLOSIVE AND SHRAPNEiL SHEDIiS ON A
"DEES-BRADNER" THREADING MACHINE.

FIG. 12. "ESPEN-LUCAS" COLD SAW CUTTING-OFF BILLET® FOR 3.3 H. E. SHELLS.

0\ ;'0

n=r

FIG. U. NOSE
FORMING
TOOL.

FIG. 13.

( IJXTERING .TI(}.

rough drilled they are placed on a jig

similar to Fig. 13 and centered.

Rough Turning and Boring.

The billets are then taken to eight

16-inch "C.M.'C." lathes to be rough

turned and have the contour of the shell

nose formed by tools shown in Fig. 14;

the tool A is for roughing, and tool B

FIG RA. TI-KHET LAYOUT FOR FACING
NOSE AND FINISHING INSIDE

OF SHELL.

for iinishing, the profile of nose. The

shells are next taken to six "C.M.C."

lathes fitted with turrets, and on these

the boring and finishing of the inside

of the nose is performed as shown in

Fig. 15. The cycle of operations is shown

in Fig. 15 A, and consists of facing,

drilling, roughing powder chamber,

reaming, recessing at bottom of thread,

and finishing powder chamber.

Threading and Finish Turning.

The threadina' of tlie nose is done on

FIG. ](). nnHVING CHUCK FOR
FINISH. TURNING.

FIG. 15. TURRET OPERATIONS ON NOSE OF 3.3 HIGH EXPLOSIVE SHELLS.

two "Lees-Bradner threading machines

as shown in Fig. 11. The shells are

then finish-turned on six "C.M.C."
lathes, the driving being done by means
of the chiick shown in Fig. 16. Groov-

ing and waving are performed on six
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FIG. 17. FIXaSHING BASE OF HIGH EXPI/OSIVE SHELLS OX
PITTED WITH TURRET HEAD.

"CMC" lathes fitted with a "Bertram"
waving attachment.

Finishing Nose and Base.

Finishing the nose to receive the brass

sockets is done on four R. McDougal Co.

"McDOtJGALL" LATHE

Drilling and Tapping Nose.

The shells are now carried on "Chap-

man" and "Cowan" elevating trucks to

the hoist where they are removed to the

second storey. The grub screw holes are

drilled and tapped in the nose and a fin-

ishing tap is run into the latter to bring

the thread to the required size. The cop-

per bands are next pressed on with a

pressure of 700 to 800 lbs. per sq. in.

Screwing in Base Plates.

The steel base plates are screwed tight-

ly in by means of the jig shown in Fig.

18. -Two ^ inch holes are drilled di-

ametrically opposite, flat bottomed and

about 3-32 in. deep, so that they will be

completely removed when plug is turned

off flush. The stand A is firmly secured

to the floor and the chuck B is bolted to

the base. The shell C is rigidly damped
in piece B and the plug entered in its

place; the support G for the ratchet is

fastened to the piece E ; the piece E hav-

ing a shank which fits the socket of the

ratchet and also fits the holes in the disc.

FIG. 18. JIG FOR SCREWING IN
STEEJL BASE PLATES.

18-in. lathes. The turret operation on

the base of the shell to receive the steel

disc is indicated in Fig. 17.
FIG. 21. "MECHANICAL ENGINEERING CO." OIL FURiNAiCE AND "BOO.MER &

BOiSCHfRT- PRESSES FOR PRODUCING SHRAPNEL SHBL/L DIAPHRAGMS.

FIG. 10. stiti:\viN(; AMI )Mviri'iN<; itEiNiniici'iM:
EXI'LOSIVE SHBDLS.

iisr.s INTO liA.HKS OF HIGH

This arrangement can be made much
more rigid by bridging the support as

shown in Fig. 19. After the discs are

screwed home, they are riveted in as

shown in the centre of Fig. 19.

Finishing Base.

The projecting ends of the plugs are

afterwards faced off on fifteen "Hall"
cutting-off machines, these tools being

specially adapted to this particular

work.

Baking and Varnishing.

After the shells have been machined

and inspected, they are ready for bak-

ing and varnishing. This operation is

shown in Fig. 23. In the foreground is

seen tiie arrangement for cleaning out

the interior by means of a strong blast of

air. The shells are next placed upon the

hot plate shown in the background,
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ere they are heated to a temperature

about 400° F. The layout -of this de-

e is shown in Fig. 24. A steel plate,

% of an inch thick by 4ft. by 7 ft., rests

upon a wooden framework which is cov-

ered with asbestos of about % inch in

i

1 L_i
S.SSS

^z:

FIG. 21A. DIE BiLOCKS AND DIBS WITH
"KICKER" FOR FORGINO IS-PDR.

•SHRAPNEL DIAPHRAGMS.

thickness to keep the heat of the bur-

ners from attacking the wood. A row
of six pipes extends the full length of

the plate which is perforated with small

holes from which the gas is allowed to

escape and burn. As indicated the

complete apparatus is covered with gal-

vanized iron to protect the workmen.

When the shell has reached the required

heat, the man to the right fills the shell

with varnish and then empties it into

PIG. 22. GROUP OF I.ATHEiS TURNING DIAPHRAGMS FOR 3.3 SHRAPNEL SHELL<S.
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tlie next shell to be varnished, suffici- ing immediately follows. A thin shell

ent varnish adhering to the interior to piece screwed into the nose serves to pro-

leave the required coating. Heat dry- teet the thread from the varnish.

FIG. 23. AIR BLAST. BAKINiG AND VAKNISHl.NG.

Painting. being revolved in the one jig as

The painting is done as the painting progresses. Fig. 26

shown in Fig. 25, four shells shows the revolving arrangement. The

221

shells C are placed on the piece B, this

having a stem passing through the piece

A which is secured to the bench. At-

tached to the bottom of each stem is the

gear E which meshes with the intermedi-

ate gears F. Connected to the center

shaft is an ordinary air motor which is

supported in position by the cross piece

of wood H. The same arrangement ap-

plies to the painting of the 3.3 shrapnel

shells.

Shrapnel Shell Diaphragms.

The production of the diaphragm

discs, which are placed inside shrapnel

shells before the nose is formed, is one

of the interesting features in connection

with the manufacture of these pro-

jectiles. Piuichings of 7-16 inch steel

plate are forged to the desired shape

and machined to fit the recess in the fin-

ished shell.

The punchings are placed in the Me-

chanical Engineering Co. oil furnace,

shown in Fig. 21, and are heated and

forged in the two Boomer & Boschert

presses shown to the right and left of

the furnace. A sketch of the forging die

is shown in Fig. 21A. After being

foraed, they are taken upstairs and fin-

ra fJZK

/

M. c;

EUDE
!!LL

Byi/

\ S

1^ \l

KIU, ifo. I'AINTING THK Kl.NISHKD SHBLLS.

FIG. 26. PAINTING ARBANTGEMENT.

ished to the desired shape in the ma-

chines, shown in Fig. 22.

When this plant is fully equipped an

output of 5,000 each of 3.3 shrapnel and

I'.igh explosive shells per week is ex-

pected.

The conversion of shipbuilding and

marine engineering shops into shell fac-

tories proceeds apace in Great Britain,

and still the demand for munitions ex-

ceeds the output. It is stated in this

connection that for every soldier in the

field there should be a munition worker

at home, and that a battery of field artil-

lery can use in a single day the output

of 300 mechanics.
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CARTRIDGE CASE COOLING CON-
VEYORS.

THE accompanying cuts show two
special conveyors of 33 feet

centres furnished by the Stephens-

Adamson Mfg. Co., Aurora, Illinois, to

the Metal Drawing Co., St. Catharines,

Ont., for carrying red hot cartridge

cases for 18-pdr. shrapnel shells from
the annealing ovens to the pickling

tanks prior to being re-drawn. The
function of these conveyors is to afford

a means whereby the cartridge cases can

be cooled gradually while travelling

from ovens to tanks.

rig. 1 shows a pan of cartridge cases

which have just been discharged from
the annealing furnaces. These are picked

off the pan singly or in pairs by means
of long hand pinchers or tongs, and
placed in a wire basket, which holds

forty cases. The pan when empty is

trucked around to the receiving end of

oven ready to receive another batch of

cases to be annealed. The conveyor is

then put in operation and moves for a

distance of two feet bringing an empty
basket ready to receive its load.

Fig. 2 shows the discharge end of con-

veyor with basket laying in horizontal

position (same as receiving end) ready

for cartridge cases to be removed by
hand and placed in pickling tanks for

treatment.

The conveyors are spaced 14 ft.

centres in line with the anrfealing fur-

naces, and between the conveyors is in-

stalled an exhauster for cooling the

cartridge cases emerging from conveyor

thoroughly cooled. Edwin J. Banfield,

Toronto, is the Ontario representative

of the Stephens-Adamson Co.

FIG. 1. CARTEilDGE CASES BEING PICKED OFF PAN FROM ANNEALING
FURNiACE AND LOADED INTO WIRE BASKET ON CONVEYOR.

cartridge cases wliile in transit, the con-

veyors being started and stopped at will

at either end by means of a friction

clutch pulley on line shaft drivipg the

same.

The capacity of each conveyor is ap-

proximately 1,400 shells per hour, and

the time consumed between receiving

and discharge end is thirty minutes, the

"S'A" Pan Conveyors

assist in cooling

cartrigecases for

18* St.hrapnel Shells

Metal Drawing CcLtd,

FORGING PLANT FOE 6-INCH
SHELL FORGINGS.

THE cost of equipment for producing

shells increases very rapidly with the

size of the shell. While it is possible to

extemporize to a great extent in the

manufacture of 18-pdr. shrapnel and

high explosive shells, the requirements

of 4.5 inch shells demand more perfect

machines. If the forging equipment be

taken into consideration, the cost rises

very rapidly. With 18-pounder shells, the

forging has been done in heavy power

presses or bulldozers, but 6-ineh shells

require a plant of a different type.

Recent estimates show that to pro-

duce 6-ineh shell forgings. the following

equipment is necessary. The shells are

30 inches long and the output is 30.000

per month, working 100 hours per week:

Five 450-ton vertical combined pierc-

ing and drawino- presses, apnroximate

weight 40 tons each ; three 200-ton ver-

tical cylinder pointing presses, approxi-

mate weight 8V2 tons each ; two 550-ton

type 'banding presses, approximate

weight 81/2 tons each ; three 200 brake

horse-power, electrically driven, 3-

throw hydraulic pumps, apuroximate

weight 2V4 tons each; one 26-inch x 20-

foot hydraulic accumulator, weight 90

tons.

FIG. 2. DIScCH-VRGE END OF CONVEYOR
BASKET FOR RE-iJIOVAL

SHOWING CARTRIDGE CASES IN WIRE
TO PICKLING TANKS.

®
A method of making a submarine peri-

scope invisible at sea at any consider-

able distance is to be tested on the K. 6.

now in drv dock in Brooklyn Navy Yard.

The periscope has been painted in par-

allel stripes in various colours of the

spectrum and it is calculated that the

colours when refracted will be converted

into a white rav.
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4.5 Howitzer Shell

Production in a

Structural Steel Plant

Staff Article

Uncertain as to the war duration, bxit with the desire to bear a part in furnishing our

Empire tvith munitions of tear while maintaitung its normal manufacturing equipment
practically intact, the institution here described has, by the investment of a moderate amount
of capital and by drawing on the skill and aptitude of its staff, succeeded in achieving a highly

satisfactory degree of success in the matter of shrapnel shell quality and quantity output.

IN
many cases of shell maiiiifacture

the producers were formerly eiigageil

in branches of engineering which

called for a more or less comple;j mach-

ine ?hop equipment, consequently their

personn'^l and plant wyrj cap.able of

adaptation to the shell businesss,

pron.ptly and effectively.

A strncturil steel works such as forms

the subject of this article could not be

exoected t) enter the list of producers

on equal terms with machine shop estab-

lishments. Their energies had been de-

V'lted to an mtirely different class of

work, involving machines, material, and

operations quite foreign to the average

machinist. Besides being handicapped

by the nature of their previous work,

they had to go into the market for tools

when it was a ease of taking what one

could get instead of getting what one

wanted.

A study of the methods and machines

as developed under these conditions

should he of considerable assistance to

firms who are not yet advanced to the

"shipping" stage. Most of our readers

are now familiar with shrapnel manu-
facture, therefore, the points of varia-

tion will be easily noticeable.

Many special attachments are now ob-

tainable from different machine tool

builders, either for use on their own
product or adaptable to any standard

type of machine. It is noteworthy in the

plant in question that with the excep-

tion of collapsible taps all fixtures, jigs

and other appliances are the product of

]. CKNTKIUNG 4.5 INCH H. E. SHKI.1> FOIi<JI NdS.
DBT.Ul, OF ARBOR.

the shop. A consideration of the opera-

tions and the todjling equipment develop-

ed shows most creditable work by the

tool room staff.

Table I. shows the sequence of opera-

tions as at present adopted.

Table I.

1—Cutting off open end only—one spur-geared
constant speed cuttlng-ofl machine, built
by Williams Tool Co.

2—Centering—one 10-in. single-geared drill
press, built by W. F. & John Barnes.

.S—Rough turn outside—one 28-in. "New
Haven" engine lathe and one 28-in. "Le-
blond" engine lathe, both fitted with spe-
cial tool equipment.

4—Rough face base—one 32-ln. "American"
engine lathe.

5—Bore and ream—three 24-in. "Davis" turret
lathes,

f)—Countersinking bevel on mouth—one .X in.
"Fosdlclt" radial drill.

V—Nosing—one "Ilanna" pneumatic riveter.
S—Bore. face and tap nose—one 20-in.

"Dresos" turret lathe.
—Turn body and nose—one 22-in. "Ilill,
Clarke" engine lathe.

10—Finish internal profile of nose—one 2fl-ln.
".\nierican" engine lathe.

11—Bore and tap recess—one ".\cme" screw
machine.

12—Insert plate and face-off.
I'i—Ciroove. undercut and form waved ribs

—

one "Whitcomb-Hlaisdell" engine lathe,
14—Pressing driving bands—one three-throw

"Perrln" plunger pump and banding press.
15—Turning hands—sultablv equipped engine

letbes.
1(1—Varnishing—steam-heated oven.

Reviewinc: the operations in rotation:

The cutting off does not call for special

mention, beyond the fact that the choice

of a constant speed machine is justified

hy tlie small amount of tool travel due
to cuttinsr off the open end only, and
leaving the facing of the base for a sub-

sequent operation. The avoidance of

friction discs and other accessories of

variable speed machines is desirable in

heavy work. Fiu. 1 shows the detail of

supportin? arbor for centerinsr shells on

;\ small drill press. The bushins A
slides on the arbor and rests on a spring

B, which maintains it in a position near

the top of the ar1)or. The sprinsr B in

turn rests upon shoulder C formed by
the lower part of the arbor.

Bushinsr A is made an approximate fit
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for the ronsrh bore of the forging near

the base. Bushing D is a sliding fit for

the lower part of the arbor, and is main-

tained in its highest position by spring

E. B.ashing D is made with a suitable

taper so as to rest half way into the

open end of the forging. The arbor it-

self is fastened to a block which slides

Rough Turning.

After centering, the forgings are

ready for operation (3), viz., rough turn-

ing the outside. The machines on which

this is done are standard engine lathes.

They are fitted with special tool boxes

wiiich carry two cutting tools spaced

half the length of the shell apart from

FIG. 2. ROUGH TURNING 4.5 H. E. SHEIDLS.

in vees formed on the table of the drill

press. AVhen the arbor is in the outer

position it is well clear of the spindle

and allows the forging to be placed over

it. Tliis being done, bushing A centres

itself from the rough bore near the base

while the mouth of the shell is centred

on conical bush D. Both of these bush-

ings now compress the springs B and E
until tlie weis'ht of the fors'ing is taken

each other so that the time for the opera-

tion is halved. The tool box is of very

substantial design, the tools being made
of square tool steel inclined nearly to a

vertical position so as to have a con-

stant angle of clearance underneath,

irrespective of the amount of top rake.

The forging is driven by means of a

tijpered arbor with longitudinal grooves

forming teeth on which the shell is

FIG. 3. OVERHUNG TOOL HOLDER F.4JCING-0F'F SHELL BASE.

by stop pins F. By sliding the arbor to

the inner position where it comes against

a stop the centre of the shell is brought
exactly under the centre of the drill

which drills the centre bole in the usual

manner.

driven, and held by the centre in the tail

stock. This machine is shown in Fig. 2.

As the amount of stock to be removed
from the forging is just over one-quarter

of an inch on the diameter, the capacity

of these machines is limited by the

the ability of the tool steel to stand up
under a high speed rather than by the

amount of power required to remove the

material. A speed of 60 feet per minute

is easily maintained by the steel at pres-

ent used.

The body of the rough turned shell is

now of two diameters, the half of the

shell next the base having just enough

left on to take a final cut at a later

stage, while the half next the mouth of

the shell is left somewhat larger so as

to have a safe margin of stock to allow

for any variation in the profile of the

nose after nosing-in.

The base of the shell must now be

faced off to the proper thickness. Con-

siderable variation is liable to occur in

tlie forgings at this point, and in center-

ing the forgings in operation (2), care

must be taken to drill the center holes

to a uniform depth, measured from the

inside. The probability of excessive

stock having to be removed at this

point calls for a machine of ample capa-

city. The machine provided in this

case is satisfactory.

An Interesting Tool Holder.

A feature of the equipment is the

overhung side cutting tool holder with

wedge adjustment for the cutting tool.

Tliis is clearly shown in Fig. 3. An L-

shaped block is clamped on the tool box

of the lathe, with one arm hanging

downwards on the left side. A slot is

provided in this overhanging arm to

take the square tool B, which is inclined

slightly from the vertical for clearance.

Tlie tool is adjusted vertically by means

of the flat wedge or cotter C, the end

of which can be observed in the illustra-

tion. A securely fastened side plate D
Ijolds tool and cotter in position. During

this operation the shell is held in a col-

lect chuck by the nose, while the base

end revolves in the steady rest.

Boring the parallel portion of the in-

side, and reaming the tapering portion

where the sides meet the bottom con-

stitute the fifth operation. Heavy tur-

ret lathes are employed, having three

boring bars fitted witli n single cutter

bar for the parallel portion of bore, and

a roughing and finisliing reamer for the

tapered portion. The layout of the

turret is shown in Fie. 4, from which it

will be observed that the bars are fasten-

ed to the turret faces by flanges, into

which the bars are tightly screwed and

keyed. Holes on the top side of the

flange communicate with a central hole

which emerges at the point of the bar

and allows the use of a copious supply

of cutting compound at the proper point.

The compound is supplied through a hose

pipe with a nozzle to fit the holes in the

flanges, and is chana:ed round to each

flange as its bar is brought into opera-

tion.
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Impromptu Nosing Press.

A radial drill for which suitable em-
ployment had not been found was
utilized for shaping the mouth of the

nose preparatory to nosing. The section

of the shell before and after nos-

ing is shown in Fig. 9.

The exact outline re-

quired before nosing

has been the subject

of considerable ex-

periment by most
makers, and the shape
shown here will be
useful for comparison
with present and pro-

posed outlines. The
cutter -is shown in

Fig. 5. This is of the

flat double-edged type,

and is provided with

surrounds the crucibles on all sides.

No chimney is required, the draft

being maintained by a gentle pres-

sure of air from the air line, the pro-

ducts of combustion emerging through

the space around the top edge of the

FIG. 4.

jreat-

/j/ Optrat/an

a substantial pilot, which en-

ables the full power of the

drilling machine to be applied

to the cutter without excessive

vibration or chatter.

While to the casual observer

nosing seems one of the simplest

operations, there is probably a

er variety of machines used in

this than in any other operation.

In utilizing an existing pnuematic

riveter, this firm has shown a fur-

ther example of adaptation which is in-

teresting. The machine is of the fixed

horizontal gap type, with a vertical ram
actuated by a compressed air cylinder

operating toggle gear on the upper part

of the frame. This nosing press is shown

in Fig. 6. also the home-made furnace

for hrating the noses.

LAYOUT OF TOOUS ON '-D.WISS" TIKUET
LATHE.

crucibles. Such an arrangement would

be objectionable in some shops, but in a

spacious well ventilated building, such

as is shown here, it is quite suitable.

The work is all that can be desired, the

resultant hole being parallel and close

to size, while the profile also approxi-

mates very closely to the finished out-

line. During the operation, the shell is

securely held in an open-sided vise-

This furnace consists of

an ordinary grate made of

iron rods, surmounted by
a semi-circular brick arch,

well strapped down to the

base. Three openings are

provided for the graphite

crucibles, which are supported on
brick blocks, resting on the grate

bars. A coke fire is used, which

FIG. 5. CUTTER FOR m->VKr.n.ING INSII>E OF NOSE
BEFORE CLOSING.

block, with a swing gate in front, which

is tiglitened up by a lever with a cam
end on the boss.

The eighth operation is performed
with the shell chucked by the base and
supported in a steady rest. A turret

lathe is employed, two faces only being

used. One is fitted with a boring bar

having a cutter of suitable shape wiich

bores the hole and faces the end of the

nose. The other face of the turret car-

ries a Murchey collapsing tap which
threads the hole.

Profile Turning.

In the next operation, the shell as-

sumes its final size and shape on tlie out-

side. The arrangement of the profiling

'lit-

Optra/tun 6 Beforf fl/asihf

Operation /o. 1
|

FIG. 9. ILLUSTRATING OPERATIONS 6,

7, 8, 9 AND 10.

attachment will be understood from Fig.

7. A supporting bar is fixed to two

supporting blocks which are clamped

over the front vees of the lathe bed at

suitable points. A roller is mounted on

tlie side of the cross slide. Two power-

ful springs pull the cross slide foiward,

and keep the roller in contact with (lie

profile bar which is mounted on the sup-

porting bar.

The means adopted for driving the

^hell is simple and efficient. At tliis

stage of manufacture the shell hns had
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its overall length finally determined, tlie This plate C, is secured in_ position by

nose having been macliined in relation to a set screw. The nose of arbor A has

the base. In the op.>ration under dis- a left hand thread 2.6 in. diameter,

FIG. 6. PNEUMATIC RIVETER USED WOR NOSING 4.5 INCH H. E. SHBLL^.

enssion, the shell is located by bringing which fits the threaded portion of hole

the finished end of the nose in contact in driving plate E.

with a surface which has a fixed loca-

tion in reference to the profile templet,

so that each shell will occupy tiie same

position in reference to the templet and

insure a uniform thickness of wall in

the nose.

Fig. 8 shows the arrangement of driv-

ing plate and method of locating it ac-

curately again, after it has been slack-

ened off to allow removal of shell. A
cast iron arbor. A, is threaded to fit the

nose of lathe spindles. Diameter B, is

machined to fit the index plate C, which

carries a spring index pin or plunger D.

The point of the arbor is provided

with a hardened steel cap F, 2..5 in.

diameter, which is threaded to fit the

nose of shell. The unthreaded portion

of the arbor between the left and right

hand thread is made a good close fit for

the unthreaded portion of hole in driv-

ing plate E.

In assembling the device, a spot is

recessed on back of driving plate E. to

receive plunger D. plate E beins located

on arbor A so that a suitable amount of

right hand thread will be available for

receiving the nose of shell. Index plate

C is now securely fastened in place. A
shell is now screwed on to the end of

the arbor till it tightens up against edge

of drivina: plate E. The left hand thread

automatically locks the parts to>rether.

and any tendency of the driving plate E
to revolve, simply causes the left hand

thread to wedse the driving plate tight-

er against the nose of the shell.

When the shell has been machined,

the snrinn- plunger D, is withdrawn from

the drivinsr plate E, which is now slack-

ened back by means of a wrench, suit-

able slots being provided. After the

shell has been screwed off the arbor, the

driving plate E is turned back to its

original position and locked by plunger

E. thus insuring the next shell occupying

FIG. 7. FKOFII.E ATTACHMENT FOR TURNING OUTSIDE OF 4.5 INCH H E BHFI L
ON ENGINE LATHE.

FIG. 8. DRIVING DEVICE FOR TROPILING LATHE, 4.5 INCH H. E. SHELLS.

the same location in regard to the profile

copy.

Operation 10 consists of machining
the internal profile of the nose. This is

a straight-forward job due to the fact

that the curve is of a single radius there-

by allowing the cross slide to be connect-

ed by a radius link of the specified

length to a fixed point at the rear of

machine. By fixing the line of this

point at the correct distance back from
the nose of the shell the internal rurve

is reproduced.

Interdependence of Operations.

Operations 7, 8, 9 and 10 should be

considered carefully because the condi-

tion of the shell after operation 10 is

entirely dependent on the degree of ac-

curacy with which the previous opera-

tions have been performed. Fig. 9

shows the shell during these operations,

from which it will be observed that be-
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fore nosing, surfaces (1) are concentric

with each other, and also with surfaces

(2). After nosing, surfaces (2) raay

or may not be concentric with surfaces

(1). wliile surfaces (1) will still be con-

truth with objectionable effects on the

balance of the shell when fired from a

FIG. 10. WAVING EQUIPMENO" ON ENGINE LATHE FOR 4.5 INCH H. E. SHELLS.

centric with each other. In operation

(8), therefore, care must be taken to

see that the steady rest is sufficiently

far back from the beginning of the

curve so that the body of the shell from

the base up to line A.B. is running true.

As the bore of the shell at this point

i< concentric with the outside, the thread

whicli is now formed in the nose will be

concentric with the parallel part of the

bore. By working with a center plug in

the nose for operation (9), the outline

of the body is carried forward to the

end of the nose in accurate relation to

the thread. Therefore, when the sliell

is supported on the outside for opera-

tion (10), the parallel portion of the

bore will still be running true as at the

start. The action of the boring cutter

is now to true up the inner wall of the

nose making the wall concentric and of

even thickness. Unless the sequence of

operations at this staee be carefully

planned and accurately carried out, the

resultant product may easily get out of

Boring and tapping the recess in the

base is done on a screw machine using a

collet chuck and steady rest. "Mur-
chey" collapsing taps perform this

threading job in a satisfactory manner.

The plug is next tightened home, the

ends of joints riveted and then faced

off in the usual way.

Efficient Waving Method.

Forming the groove, undercutting the

sides, and waving the threads are done

in an ordinary engine lathe which has

been fitted with a well-designed combi-

nation tool box, and the now familiar

cam ring on the chuck. Fig. 10 gives a

good idea of the substantial nature of

the equipment. The base of the shell is

supported in a cup centre A, and is

driven by a plug center, in the nose-end.

FIG. 11. STEL4M HBATBD BAKING OVBN.

FIO. 12. QENER.\L VIEW OF SHELL DEPARTMENT.
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Tool B is formed of two parts so that

if one corner is broken off in undercut-

ting the whole tool is not scrapped, but

just the broken half. In operation, tool

B is fed straight into the shell to the re-

quired depth and then moved to each sida

to form the undercut.

A relieved portion in front of the tool

lefeves the proper amount of material

which is formed into waved ribs or

threads by tool C. After tool B has

operated, the toggle joint is straighten-

ed out by moving hand lever D to posi-

tion shown by dotted lines, causing cross-

bar E to compress the springs F and

maintain the roller G. in contact with

cam plate H, the revolving of which

imparts the reciprocating motion to tool

B necessary to form the required num-

ber of waves per revolution.

The remaining operations of banding,

band turning and varnishing the interior

of the shell are perfomied in conven-

tional manners and complete the making

of the shell to the point where it is

ready to be fixed. The thorough manner

in which the work has been planned and

carried out and the modern methods em-

ployed as evidenced by the use of "Coop-

er-Hewitt" mercury vapor lamps for

lighting, and "Chapman" transfer

trucks for handling material, show that

the firm in line with other Canadian

shell makers is fully detennined to sup-

ply shells to the utmost capacity of the

plant, and of satisfactory quality.

The heavy dotted lines in Fig. 2 show

the outline of the rough socTiet, while the

lighter dotted lines indicate the amount

SOCKET DRIVING MACHINE.
THE use of a drill press instead of a

hand wrench for driving home the brass

socket in the nose of shrapnel shells

effects a double saving. In the first place,

a workman can maintain a higher rate

of output for an indefinite period with

far less fatigue; and, secondly, the tool

employed can be used to reduce the

amount of work necessary on subsequent

operations. A large drill press, Fig. 1,

with powerful double gearing, was used

for this work. The shell (a) is held se-

surely in the hinged vise (b) fastened

to the table of the machine. A hollow

mill (e) is fixed in the spindle, and,

when fed down on top of the socket (d),

the inserted teeth dig into the metal and

take hold firmly.

Continued pressure on the feed lever

screws the socket home, the point of

tightening being indicated by the teeth

of the cutter beginning to cut up the

edge of the socket. The cutter is shown

in Fig. 2, from which it will be noted

that, when suitably designed and care-

fully operated, it does the work of a

roughing tool for machining the outside

edge of the socket. Owing to the close

limits on the finished sizes of sockets, it

is hardly practicable to complete the

work at this point.

FIG. 1. TIQHTBXIN'G SHEiLL SOCKETS OX
A DRILL FREiSS.

left on for subsequent machining in

lathe.

®
THE TEST OF WEAPONS

'
' IT is now the first birthday of the war,

and as we look back the affairs of peace

appear distant, vague and unreal. Once
more the old world accepts violence and

FIG. . HOILLOW MILL FOR SOCKET
TKJHTEiNiING MACHINE.

danger as its native element and puts

everything to the test of weapons, and,

if we may judge from the experience of

a year, this great test shows mankind
much as it always was and war much at

it has always been. All the fine profes-

sions of peace have fallen away like a

cloak, and nations fight after their cus-

toms of a thousand years.

"It may be food for the cynical phil-

osopher to recollect that only eight years

ago the delegates gathered at The Hague
were full of busy ideas for making war

humane and for civilizing violence, and

expressing fine sentiments about 'the

luminous star of peace' and the 'pro-

gress of human solidarity.'

"To-day the German public have made
a song about the sinking of the Lusi-

tania. In 1907 the Baron Marschall von

Bieberstein was telling an admiring

audience that 'the principles of humanity

will be the surest guides for the conduct

of seamen' and that 'the officers of the

German navy—I say it with a high voice

—will always fulfil in the strictest man-

ner the duties which flow from the un-

written law of humanity and civiliza-

tion.'

"War reveals nations and men in their

true colors: it throws a searching light

upon these fine professions, and it proves

among other things that Germans at

heart are much as they were in the time

of Frederick Barbarossa. and that war
is in its nature essentially the same as

it was in the days of Rome."—Mominsr
Post.

®
CANADA'S GAS AND OIL RE-

SOURCES.
THE Mines Department, under the direc-

tion of Dr. Eugene Haanel, has completed

a comprehensive and exhaustive investi-

gation of the oil and gas resources of the

Dominion, and it will be issued shortly

in book form. The work of investigation

has been carried on for the past year or

so by a field survey staff under Mr.

Clapp, one of the ablest petroleum ex-

perts of the United States. The Alberta

oil fields has been thoroughly gone over

and, while no large producins wells have

yet been developed, promising indica-

tions have been found of the existence of

petroleum in several districts in the

Province.

A considerable portion of the report

deals with the commercial possibilities of

the development of the extensive and

rich .oil shale deposits of New Brunswick.

If these deposits are exploited it is be-

lieved that a gi-eat industry can be built

up, and a substitute found in Canada for

the large quantities of petroleum and its

derivatives now annually imported from

the United States.

So important are these deposits and so

sreat is the market for petroleum pro-

duets in Canada, that the Federal Gov-

ernment has provided for a bounty of li,4

cents per gallon on oil recovered from oil

shales in Canada. The distillation of

oil shales in Scotland has been for many
years a successful and flourishing in-

dustry. New Brunswick shales are on

the average richer than the Scotch shales.

The total domestic production of petro-

leum is now under eight million gallons,

while last year imports of gasoline to-

talled 27,451,379 gallons, and of petro-

leum in other forms over 200,000,000 gal-

lons.
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Why Steel is the Most Suitable Material for Shells
By J. M. W.

The exclusive use of steel for shell casings has occasioned inquiry by ironfounders
into the possibility of cast iron being used as well. While the features of the case which
have been brought to light by the discussion are so greatly in favor of steel, it must not be
forgotten that steel is not perfect, and that any relaxation of stnngent inspection, such as
exists at present might be productive of results which must be avoided at any cost

OCCASIONAL reports, chiefly from
Belgium, that the Germans were
usins cast iron shells, have given

rise to discussions on the merits of
forged steel and cast iron as materials
for shell bodies.

A momentary consideration of the re-

quirements which must be met by either

shrapnel or explosive shells is sufficient

to make it obvious even to the lay mind
v/',iy cast iron is quite unsuited for shell

• l>odies except under extreme conditions
such as now seem most unlikely to arise

so 'far as the Allies are concerned. The
purpose of shrapnel is to destroy men;
the purpose of lyddite and other high
explosive shells is to destroy the de-

fences of the enemy so that infantry
may attack. Entrenchments, fortifica-

tions, entanglements and other devices

for defence are of such an effective

nature that they must be literally blasted

off tlie face of the earth before the op-

posing infantry can get into contact

with each other. A hail of leaden bul-

lets from shrapnel shell, no matter how
fierce, has little or no effect on modem
field works, consequently a copious

stream of explosive shells must be dis-

tributed over the desired area so as to

render the success of an infantry attack
reasonably certain. Explosive shells

which burst on contact may be used with
delayed fuses, which allow a suitable

space of time for the shell to sink into

earth works to a desired depth, when
the explosion of the charge resembles
that of a mine. The immense hollows
in the around formed by the large siege

guns firing half a ton of explosive are

sufficient evidence of the power of high

explosive ammunition. The disastrous

results which would ensue from such an
occurrence taking place in the barrel of

a gun render necessary the absolute

soundness of shell forcings, whether
shrapnel or explosive.

Absolutely Safe Guns.

The absolute strength and safety of
modem guns has been n wonder and
mystery to the majority of laymen for

many years; consequently the guns
themselves have been discussed much
more frequently than has the ammuni-
tion until the outbreak of hostilities.

Given good average material such as
is procurable in the open market at the
present moment, a good engineering edu-

cation, and a high class engineering
plant— and any resourceful man will

produce a formidable gun with his per-
sonal experience and skill. The know-
ledge of ammunition manufacture, how-
ever, has for obvious reasons never been
so widespread and available as that of

guns. Even now with all their experi-

ence in shell work many i)rodueers have
still to develop that patriotic interest in

their product which is necessary to make
them appreciate the strict inspection,

and which would cause many so-ealled

hardships to be viewed in their true

light of precautions instead of being
looked upon as hindrances to profit ac-

cumulation.

Rigid Inspection for Shells.

A true appreciation of the painstaking
care and watchful economy which is

necessary in producing shells at the

present moment can only be obtained
by a close study of the entire process

from the time the iron ore enters the

point of view, they would not be so dis-

posed to condemn offhand a product
which represents the application of
so much specialized knowledge and
labor.

Steel Maker's Troubles.

The steel maker is not desirous of los-

ing the profit as well as the actual cost

of shell forgings which develop defects
in course of machining. Government and
personal inspection of material in all

stages of manufacture is planned and
carried out with the object of insuring

perfect material and workmanship.
The results of Sir Robert Hadfleld's

investigations are of prime importance
at this time. Steel which has been cast

in ingots by ordinary methods may ap-

pear perfectly sound while not actually

so—it may be rolled into billets—it may
be forged into shells—and at all stages

up to heat treating it may pass all phy-

sical tests satisfactorily with the one

possible exception of an examination of

FIG. 1. DEFECTS I.N SHEUL FORGINGS.

furnace until it leaves the muzzle of the

gun as a sliell. While the actual com-
position of the steel is decided on and
controlled by a limited number of indi-

viduals, the mechanical and thermal
treatment of the material is being per-

formed by thousands of individuals, the

majority of whom endeavor to effect

every possible economy in time and
matefrial. That considerable economy
in material has been accomplished is

evident from published results obtained
by a leading English metallurgist.

Losses of 40 per cent, have been re-

duced to 15 per cent, with very little in-

crease in cost, and no decrease in quality.

Tlie amount of labor lost on partly ma-
chined shrapnel forgings has been quite

an item, but if sliell makers calmly con-

sidered the matter from the steel makers

the microstrueture. After an ingot is

cast, it is not again heated to a high
enough temperature to cause the removal
of piping defects, consequently the lack
of what may be termed "cohesive den-

sity" persists in the metal till such
time as it is finally heat treated.

When Defects Appear.

At this stage of manufacture hitherto
unnoticed defects in shrapnel forgings,

occasionally begin to appear. Flaws of
various kinds become quite evident, al-

though the most careful inspection be-

fore heat treating failed to reveal the
slightest evidence. This trouble has
caused considerable loss to both steel

works and manufacturers, and the fact
that it has occurred in spite of all in-

spection, etc., would indicate that the
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steel makers are continually confronted

with a serious problem. The hypotheses

which the writer advances in explana-

tion of well-known and recognized de-

fects in shell forgings are based on per-

sonal experience in producing many
thousands of shells and the conclusions

arrived at are offered to manufacturers

in the hope that a clearer knowledge of

their cause may assist in timely detec-

tion and, ultimately, their complete

elimination.

In Fig. 1 is shown a shrapnel shell

with three distinct flaws, which are

due to three entirely different causes.

At A is indicated what is perhaps the

commonest flaw. One or more cracks

may open up and become visible after

the shell is hardened. They may be only

one-eighth inch long, or they may be one

inch and eight. They may be less than

one sixty-fourth inch wide, or they may

be one-sixteenth inch. While most

parties who have experienced this

trouble seem agreed that it is developed

in forgins', there has not been advanced,

so far as the writer is aware, any definite

theory which satisfactorily accounts for

their occurrence.

A Crack Theory.

It would seem not improbable that

tliese cracks are formed when a certain

combination of circumstances occurs in

the course of forging operations. In

starting up forging after say a week-end

stoppage, the drawing punch and dies

would be well cooled down, while some

merced billets might be soaking at a

high heat. The combination of the cold

punch inside, and cold dies outside would

chill the walls of the forgings much

more quicklv than after runnina: steadily

for some time. The probability of an

extra long billet would call for extra

power, causing excessive tension in the

metal on the outer layers of the base,

which as suggested might possibly be

at a rather hish heat. While a rupture

might take place at this time, it would

not weld together again, but the close

contact of the surfaces due to shrinkage

would conceal the defect until the ten-

sion induced in the outer layers by their

sudden contraction when quenched, would

open them suflRciently to make their

presence noticeable.

Forgings, in which the thickness of

the base was well oversize, would be

more cr less immune from this trouble,

not only because the extra metal would

provide increased resistance to rupture

while passing through the drawins die,

but also because the extra metal is re-

moved from the outside of the bore

more conveniently than from the inside.

Even if there were any slight cracks, in

spite of the thicker metal in the base,

tliey would in all probability be removed

in facing the base of the :^hell to the re-

quired thickness.

Other conditions under which they

would occur would be when the forging

shop was working too closely to the

minimum thickness of base. This would

be most likely to happen when the forge

shop was getting low on material and

endeavoring to work in billets which

might be a trifle undersize.

Neglect to clean out the piercing die

also causes trouble through scale remain-

ing on the bottom and getting pressed

into the base. Shells have been observed

with quite large defects from this cir-

cumstance, the cavities caused by the

scale or other foreign matter, sometimes

extending completely through the base.

Flaws Due to Rolling.

At B, Fig. 1, is indicated a flaw which

occurs previous to forging. In the par-

ticular shell referred to, this flaw ex-

tended from the nose to the driving

band groove. About 1-64 inch in widtli

it could be felt distinctly with the flnger

nail, and, where it terminated at the

driving band groove, it had broken

away on either side leaving a scaley sur-

face exposed. While at first sight it

might be considered due to piping, the

fact that it was only 1-16 inch deep, and

did not extend over the base, would in-

dicate rather the presence of some

foreign substance or material which got

worked into the bar during rolling opera-

tions, the end of the affected part hap-

peninu' to terminate at the groove as de-

scribed.

Flaws of this kind are not dangerous

in the sense of being concealed or dif-

ficult of detection. Had there been a

smaller amount of foreign matter rolled

into the bar. it would have been entirely

removed in machinin?, but an internal

flaw due to lack of homogeneity in the

ingot could quite well remain undetected

at all stages of the work.

Fissures.

At C, Fig. 1, are indicated a number

of minute hair-like cracks or fissures

from one-quarter to three-quarters of an

incli in len^tli. In some particular

makes of forgins'S these fissure^ would

be quite numerous. Their behavior was

similar to flaws A, with the difference

that they were more noticeable when the

shells were "round instead of turned. At

one period in the business, considerable

trouble was experienced with hard

streaks which were attril)u(ed to segre-

gation of manganese. Whilt3 oppor-

tunity did not afford fuM investigation

at the time, the conclusion w.<)s accepted

n= probable.

The matter of fissures in shrapnel

shells has been the subject of recent

discussion in England, the theory ad-

vanced beinsr that reirions of low car-

bon and hisrh phosphorus resulted in

lavers of different hardness. The low

carbon layers being more elastic would
accommodate themselves to strains

brought about by quenching, while the

high phosphorus layers owing to their

different behaviour, would be subject to

local strains which might develop in the

foim of fissures such as have been ob-

served.

The fact that defects such as these

mentioned can, and do occur in the

handling of steel forgings, renders it

obvious even to the lay mind, that the

use of any material which is less reli-

able than steel, can only be justified by
the exigencies of the situation.

Regarding Cast Iron.

The most that can be said for east

iron is that it is better than nothing.

The almost entire absence of elongation

results in such brittleness that in order
to be absolutely safe, a cast iron shell

would have walls so thick that the num-
ber of bullets contained would be. so

greatly reduced that tlie killing powers
of the shell would he negligible. The
probability of blow holes in the walls

would disturb the balance of the shell

during: flight so as to destroy all accur-

acy of fire. The presence of cast iron

shells on a modern battlefield indicates

two possible contingencies:—either the

demand for shells is so abnormal that

a sufficient amount of raw material can

not be obtained, or else the supply of

steel is so much below normal that the

normal consumption of shellls cannot

be met.

The inference is largeh' a matter of

degree, but the results cannot be other

than favorable to the cause of the

Allies.

MUNITIONS INVENTION COM-
MITTEE

THE Minister of Munitions has consti-

tuted a Munitions Inventions Branch of

the Ministry, and has appointed as

Comptroller E. W. Moir, M. Inst. C.E.,

M. Am. Soc. C. E. The branch, which for

the present is located in Armament
Biiildina's. Whitehall-place, will have the

duty of considering projects for inven-

tions relating to munitions for warfare

on land, or matters appertaining there-

to. The Comptroller and staff of the

branch will be assisted in their work of

examination, and, if thought necessary,

in the investigation and development of

any projects that may be considered

worthy of being developed, by a panel of

lionorary scientific and other experts.

—®

In order to prevent time fuses from

turning whilst in transit, Krupps solder

a wire across them sufficient to hold

them in place, but yielding easily to the

pressure of a key in the gunner's hand.
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H. E. Shell Production in Ventilating Equipment Plant
Staff Article

The plant which forms the subject of this article wcm among the first in Canada to under-
take the production of 18-pdr. hjddite shells. Being accustom,ed, however, to manufacture
machinery for special duty, little, if any difficulty was experienced in tackling successfully
these war-time commodities. In addition to designing several ingenious fixtures and tools,

a number of special machines have also been built and requisitioned for the work.

THE number of firms engaged in

the manufacture of high explosive

shells will no doubt increase, the
demand for this type of shell having be-

come quite insistent. Although some
firms have reached the shipping stage

and have overcome many of the difficul-

ties with which they had to contend,

there are others who have yet to go
through the mill. The latter, however,

will have the opportunity of benefiting

from the experience gained by the pio-

neers and will no doubt take full advan-
tage of it.

At the plant which is the subject of

tliis article, 18-pdr. high-explosive shells

arc being made, the operations differing

in many respects from those performed
at plants which have already been de-

scribed in Canadian Machinery. This

feature will lend additional interest,

especially in view of the fact that the re-

sults in most cases have been highly

satisfactory. One feature worthy of no-

tice is the method of centering the bar
stock or billet at the base and using tlie

centre instead of a chuck in practically

all the more important operations, until

the base recess is formed. This is done
to obtain as concentric a shell as possible

and at the same time increase produc-

tion. The system of chutes between the

machines in the earlier operations as-

sists materially in speeding up produc-

tion and reducing cost of handling.

The operations may he said to be di-

vided into two sections. The first series

are performed with practically only one
exception on drilling machines which oc-

cupy a corner of the main shop on the

ground floor. The second series, includ-

ing rough turning the body, to the final

operation, are all taken care of on the

gallery over one bay of the main shop
and extending the entire length. This

arrangement was found to utilize the

available space to the best advantage
without interfering in any way with the

ordinary or normal business of the con-

cern. The layout of the plant is such that

labor entailed in handling the billets and
shells is reduced to a minimum with a

consequent saving of time and money.
The section of the plant used for making
shells was laid out for this purpose, and
it was thus possible to install each ma-
chine in its proper location to suit the

sequence of operations.

'I'he drilling machines on the main
floor already referred to are arranged as

dose together as is desirable, so that the

shells can be conveyed from one ma-
chine to another by chutes in order to

eliminate handling as much as possible.

The billets are delivered to the shop ani
stored quite close to the machines, ,i

supply thus being always at hand when
required. In this section of the plant

all the operations are performed from
centering the bar stock to finishing in-

side, includinn- threading the nose. A
feature to he noted is the extensive use

of drilling machines for the initial opera-

tions.

Centering Billets.

The billets are first prepared for cen-

tering by grinding the corners and ends

BATXEItY ul' J>uil.]. 1 i.;...,i.s i;i)i:i.\(; .siii;i,i, i;ii,li;ts, TlfAXSl'uUTAT'IOX
C'HUTK SHOWN IN FOKiXiUuLM).

IIORI.NG OTT SHELL BILLET.S 0.\ .V

"COLBURN" DRILL PRESS.

on a Canadian Buffalo Forge Co. grinder.

They are then placed on a chute and
passed along to a bench alongside which
is a drill for centering the nose end of

the billets. The drill was built by the

Canadian Buffalo Forge Co., Berliui,

Ont. The billet is held securely in a vise

fastened to the drill table, and the cen-

tre drilled and countersunk in one end
only. When this operation is completed,

the billets are ])assed down anotiier

chute to the nosing machine. The nos-

ing or rough turning the nose is done on
three engine lathes. In this operation,

one end of the billet is held in a collet

chuck while the other end is being i-ough

turned.

Rough Drilling Billet.

A battery <il' live heavy duty driliiuii'

uiachines is installed for the first drill-

ing operation, which consists of a rou'.'h-

ing cut only, the hole being finished later

with a reamer. Four of these machines
were built by Baker Bros.. Toledo, O.,

and one by the Colburn Machine Co.,

Franklin. Pa. The "Baker" drills are

nil of the same type, and the "Colburn"
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drill is very similar. Each machine is

equipped with the same tjpe of vise fas-

tened to the tahle for holdinsr the billet.

The vise is a circular shaped device, one

half being hinged and embracing a

clamp. The stationary part of the vise

has an extension bracket above with a

hole in the centre through which the

drill passes. The bracket supports a

hardened steel collar used for keeping

the drill central when beginning the cut.

The billets are laid out on a chute in

front of the drilling machines, and when
drilled are passed along to a bench be-

hind for the next operation. Some inter-

esting figures are available on the drill-

ing operation. The four "Baker" drills

operate at 130 r.p.m. with .013 feed, and

the "Colburn"at 160 r.p.m., .019 feed.

Whitman & Barnes and .John Morrow
& Son twist drills are used with the

above machines. The installation of

move drill presses is contemplated, these

to be made by the Buffalo Forge Co., of

Buffalo, N.Y., and designed especially

for this work to operate at 190 rev., .020

feed. The hole in the billet is 1 13-16 in.

diameter by 8% in. deep, and with the

new drills this operation will take 2

minutes and 30 seconds.

The bottom of the hole, after drilling,

is of course the same shape as end of

drill, and more metal must be removed

in order to obtain the desired profile. For

this reason the bottom of the hole is

roughed out and reamed later. The

roughing operation is done on a drill

'1
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Centering Base.

It is necessary to centre the base end,

as during several of the subsequent turn-

ing operations this centre is used. By

always working from this same centre

greater accuracy can be obtained and the

Tin:KADI.\<i SHELL XOSE WITH
COLX,APSiBI,E TAP.

shell will be concentric. This centering

operation is done on a Canadian Buffalo

Forge Co. drill press equipped with a

special fixture for holding the shell. The

base of the fixture is fastened to an arm

extending from the drill press, and an

expanding mandril is mounted on this

base and works on a hinge so that the

operator can swing it out to put the shell

on. The mandril expands inside the shell

and when moved into the vertical posi-

tion holds the latter steady while being

centered, the shell, of course, being nose

end down. A bracket attaclied to the

base of the fixture comes up over the

shell and has a hole in the centre for a

hardened steel guide to keep tlie drill

and counterainjf; central.

Threading and Tapping Nose.

The nose is threaded on a "Raker"
drill, having a "Murehey" collai)sible

tap fitted in the spindle. A specially de-

signed fixture for holding the shell is fas-

tened to the table. This fixture has a

iloating clamp which holds the shell firm,

but permits side movement; and is there-

fore self-centering. The centre in base

of shell rests on a centre on drill table,

while the shell is held in a clamp con-

nected to a bracket at the side by means

of a swinging hinge. A set-screw in the

clamp keeps the shell from turning round

while the nose is being tapped.

The sizing of the thread is done on a

Canadian Buffalo Forge Co. 20-in. drill

press with a standard sizing tap. The

shell is held as before on a centre, with

a floating clamp to keep it from turning.

In the drill spindle, a Modem Tool Co.

ball drive friction chuck is used, with a

special bevelled facing milling cutter at-

tached to the bottom of the chuck just

above the tap. After the tap has been

run down the full distance, the collar

operating the ball drive is pushed up,

which allows the milling cutter on the

chuck to revolve, and there is sufficient

clearance left to allow the cutter to be

brought down to face the fuse hole seat

on the end of the shell. This ensures a

seat perfectly true with the thread. The

drill is then reversed and the tap is

backed off. One operator turns out 25

to 30 an hour.

After sizing, the shells are taken to a

bench to have a centre plug screwed in

the nose. They are then placed on a

chute, at the end of which is a chain

elevator, and are carried up to the floor

above for the next series of operations.

As the plugs are done with upstairs, they

are sent back through a chute to be used

again.

Rough Turning Shell Outside.

The lathes tor performing this opera-

tion are situated at that end of the gal-

lery above the drilling machines on the

ground floor. They are, therefore, quite

near the top of the elevator which

brings the shells up to this floor. On
leaving the elevator the shells travel

down a chute within reach of the lathe

operators. Four lathes, built by the

Keed Prentice Co., Worcester, Mass, are

installed for this operation, which con-

sists of rough turning the body outside,

roughing the copper band groove, and

part of the base.

A centre plug has already been screw-

ed into the nose of shell and fits the

drive chuck. Both ends of shell are car-

ried on the lathe centres. In front are

two tool blocks mounted on separate

cross slides, holding one and three tools

respectively, the former for turning the

nose, and the latter for the straight part

of body. The tools are fed to the work

by a cam device located under the cross

slides, and attached to the lathe bed.

A roller under the cross slide works in

the cam. The left-hand tool rough turns

the nose profile, the cam controlling the

travel of cross slide. The three tools in

the other tool block- rough turn the

straight part of body.

While the front tools are working, the

back arm is brought forward with its

two tools and roughs the groove for the

copper band, also squaring up the base

of shell. Sufficient metal is left in the

groove for the undercut and wave lines,

which are finished at the next operation.

The arm is clamped to a heavy bar at

the back of the lathe, working in bear-

ing brackets on headstock and tailstock.

A projecting piece from the bottom of

the arm has a roller which moves in a

cam attached to a bracket on the lathe

carriage at the back. The cam deter-

mines the feed of the back arm tools by

moving the arm forward as the carriage

travels. A stop in the bed in front con-

trols the travel of carriage. After this

operation the shells are arranged in

racks.

Waving and Undercutting Copper Band

Groove.

The next operation consists of form-

ing the wave lines and undercut in the

copper band groove. This is done on

two "Reed-Prentice" 14-in. lathes,

equipped with suitable tooling fixtures

for the work. The shell has a centre plug

in the nose, and is carried on the lathe

centres, as in the preceding operation.

Each lathe is equipped with a combina-

tion three-point cam and drive chuck,

the latter having a square hole in centre

to take the head of plug centre in shell

nose, the same method being used in the

preceding operation.

The waving tool box is in front and

moves in longitudinal slides, the whole

fixture being mounted on a cross slide.

A bracket with a roller projects from

the left-hand side of the tool holder.

The roller at the end of the bracket is

held up against the cam face by a spring

on the opposite side of the tool holder.

The cam oscillates the tool and gives

the necessary motion to the waving tool.

The tool has a square face with two vees

for forming the wave lines. For feeding

in the tool a cam is fastened on the lathe

carriage under the cross slide, which has

a roller underneath moving in the cam.

As the carriage travels along, the cam

tUI.NO THKEAP IN N().SK A.ND KINISH-
IX({ FUSK-.SKAT,

forces in tlie crnss slide and also the

tool.

The undercutting tools are carried in

two holders mounted on a fixture at the

hack of the lathe. They are hook-nosed.
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right and left-hand, and are inverted.

The holders are located close together

and move in diagonal slides. The feed

is taken care of by a cam fixture similar

to the one which operates the waving

tool. When the tools are feeding in,

they are gradually forced apart, thus

forming the undercut.

Finish Turning.

For the finish turning operation the

same type of "Reed-Prentice" latlie is

used as for rough turning. There are

four of these lathes installed, and they

are tooled up in a similar manner as the

lathes used for the rough turning opera-

tion, with the exception of the back arm
tools. In this case there are two arms,

one having a tool for forming the corner

at the base and the other for forming

the fuse cap seat outside the nose. Three

tools in one tool box in front finish turn

the straight part of shell body, while a

single tool, also in front, finishes the

nose profile. The feeding-in cam is ar-

ranged in the same manner as on the

roughing lathes.

The back arms are operated, as in the

roughing operation. The arm at the nose

end holds a tool which forms the seat on

the outside of the nose for the fuse cap,

while the arm at the base end holds a

tool for rounding the corner of base.

These arms are brought forward when
the front tools have nearly completed

the travel. The shell has a plug centre in

the nose, as in the two preceding opera-

tions, and is carried on the lathe centres,

the same type of drive chuck being used

on the countershaft which -throws over

the belt. The time taken in this opera-

tion is 2 min. 15 see. for one shell.

Driving Band Operations.

The shells now undergo the prelimin-

ary shop examination and Government

roughing, one under the work, also for

roughing, and a tool at the back for

finishing cut. The front tool and the

one situated under the work are both

operated by the screw under the front

cross slide. The front tool feeds in to-

wards the work, but the other feeds in

WAVING ANiJ TN'DRltCUT.TINO.

inspection, when the body and wave

lines are carefully examined. The wave
lines are then nicked with a chisel and

the shells taken over to the banding

press. The latter was built by the Can-

adian Fairbanks-Morse Co., and is of

standard design for shell work. The
press is operated by hydraulic power
from a belt-driven pump located close

by. After the copper bands liave been

pressed on, the shells are taken over to

a lathe for the bands to be turned.

ROUGH XURXIING BODY, NOSE PBOPILE, BRIVING BAND GROOVE AND BASE.

as for the roughing operation. The lathe

stops automatically when. the tools have
finished cutting. As the operation be-

gins to move the carriage back, a catch

on back of the carriage engages with a

vertical rod connected to an attachment

The copper driving bands are turned

on a "McDougall" engine lathe, equip-

ped with a band-turning attachment

built by Lymburner, Ltd., Montreal. The
attachment is fixed to the lathe carriage.

It has three tools—one in front for

a direction parallel to it. The underside

tool roughs the back of the copper band,

where the most metal has to be removed.

The front tool then roughs the whole

width of band.

The finishing tool is in a tool holder

on the back of the attachment. The tool

holder moves in vertical slides, and is

operated by a lever. The tool passes

down behind the work and is set so that

it shaves off the required amount of

metal while passing. The plug centre is

still in the nose of shell, which is carried

on the lathe centres. The lathe is equip-

ped with a driving chuck to take end of

nose plug.

Base Recess.

The base of shell up to this stage has

retained the countersunk centre which

was used during the various turning

operations. This centre now disappears

when the recess in base is formed. Be-

fore the actual work on the base recess

begins, a flat 1 13-16 in. hole is drilled in

the base to remove some of the metal,

and so relieve the tools at the next opera-

tion. This relieving work is done on a

20-in. Canadian Buffalo Forge Co. drill

press.

Four turret lathes, built by the Davis

Machine Co., Rochester, N.Y., are in-

stalled for forming the base recess. The

shell is held in a chuck, while on the tur-

ret are mounted the tools required for

the operation. The turret is mounted on

a cross slide, this feature being taken

advantage of when boring out the recess

and forming the undercut. The tool in

the first turret face rough bores the

recess. This tool is in the form of a

cutter and is held in a boring bar. A
stop with a roller at the end is fastened

to the boring bar to regulate the depth
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of the recess, the roller coming up
against face of base, acting as a stop for

cutter. The cross feed is taken care of

by moving the turret. The second tool

finishes the bottom of base and also the

sides of recess for threading. This tool

is of the same type as the roughing tool.

zontal mandril, which is a sliding fit in-

side the shell, the mandril having a

tightening device for holding base end

of shell rigid. One end of the vise pro-

jects over nose of shell and carries a

steel collar for guiding and locating the

drill in the correct position. On a bench

wrench. When the base plate has bot-

tomed in the recess the square head is

twisted off.

The shells are now taken over to a

power riveter to have the joint between

the base plate and base closed up. The

riveter was built by the Grant Mfg. &

Operation.
Grinding
Drill
l{*ain bottom
Nosing ream sides
Counter bore and bevel face
Undercut
Kenm finish bottom
Centre base
Tap fuse bole
Size fuse bole
Inspeetion of interior and Insert drive plugs
Uougb turn
Wave ribs and undercut
Kinlsli turn
Banding
I'nt copper band to form
Drill 1 13-lfi recess in base
Kinisb recess to 214-in. size
Tap and size
Drill Vi fixing screw bole
Tap Vi fixing screw hole
.\ssenil)le base plates
Cut off base plates
Marking
Vriniisb

Shell Production Data
Machine

1—Dou-ble grinder
5—^Buffalo heavy duty drills
1—Buffalo heavy duty drill
3—24-in. eugine lathes
5—Buffalo 20-in, drills
2—Buffalo 20-in. drills
2—iBuffalo 20-in. drills
1-JBuffalo 20-in. drill

2^BuCfalo heavy duty drills
2—Buffalo 20-lu. drills

Operators Speed

-I—Reed-Prentice automatics
2—Reed-'Frejitice 14-in. lathes
4—Reed-Prentice autoniatics

Fairbauks-Morse i)ress
!—14-in. lathes with forming attachment ..

Buffalo 20-iii. drill
4—Davis 24-ln. lathes
—Gisholt 24-in. lathe
:—Buffalo 20-iu. drills
:—Buffalo 20-in. drills
!—.Tones & T^amson turret lathes
—Hamilton gear machine
—Buff.ilo varnish tank and washing tanks—J3rautford Oven & Rack Co. oven

190
IflO

100
J 30
80
120

'46

60

100
100
100

400
190
150
40

12.5

Feed

.020
Hand
1/32
.040
Hand
Hand
Hand
Hand
Hand

1/64
Hand
1/64

Hand
Hand
Hand
Hand

Hand

Time
1 mln.
2 min. 30 sec,

1 min.
2 min.
2 min.
1% mln.
1V4 min.
1 mlu.
1% min.
2 mln.

2 mln. 15 sec.

1% mln.
2 min. 13 sec.

1 mln.
1% min.
1 min.
5 min.
5 mln.
IV2 mln.
1% min.
11/5 min.

and has a similar stop attached to the

boring bar. The third turret face holds

a boring bar, which has at the end a

cutter for forming the undercut at the

bottom of recess. In operation the tool

is placed in position in the recess where

the turret feeds across, thus forming the

undercut. The fourth turret face holds

a "Murchey" collapsible tap for thread-

ing the base recess.

Fixing Screw.

A number of minor operations now
follow. The flr.st is the sizing operation

near the drill the hole is hand-tapped and
sized.

The shells are next cleaned and washed
in a tank containing gasoline, after-

wards undergoing another shop and Gov-

ernment inspection when the base recess

is carefully examined.

Base Plate Operations.

The base plate operations consist of

screwing the base plate into the recess,

riveting the joint between base plate

and base, and finishing the base. The

j'()itAii.\«; r..\si'; i;i;ci:;s.s.

when the base is hand-tapped, the shells

being moved along to a bench for this

purpose. The %-in. fixing screw hole is

then drilled and tapped. The hole is

drilled on a Canadian Buffalo Forge Co.

drill press, equipped with a specially-

designed vise. The latter has a hori-

base plate is a steel drop forging with a

square head; the face has a slight cam-

ber and the periphery is threaded for

about three-quarters of the width. The

threads are covered with a cement com-

position before the base plate is screwed

in, which is done by hand with a long

Machine Co., Bridgeport, Conn. The nose

of the shell is placed on a cup-shaped

block on the table while a bracket -fixed

to the frame above holds the shell steady.

The hammer is operated by a friction

pulley and is controlled by the operator

by means of a foot lever. While the ma-

chine is working, the shell is turned

round by hand one complete revolution.

The bases of the shells have now to be

finished up, this being the last machining

operation. A No. 3B "Milwaukee" mill-

er is installed for this operation. A fix-

ture is fastened to the table for holding

24 shells, two rows of 12 each, the shells

being placed back to back with sufficient

room in between for the cutter, and

clamped to the fixture. The one cutter

turns both rows of shells.

Marking.

After the base has been finished, the

shells are taken along toa bench for the

markings to be put on. The machine is

fixed to the bench and was built by the

Hamilton Gear & Machine Co., Toronto.

This type of machine is installed in sev-

eral shell plants.

Varnishing and Baking.

The shells while still on the bench have a

brass ferrule screwed into tlie nose to pre-

vent the varnish from coming in contact

with the threads, the ferrule being taken

out after the sliells have been baked. The

shells are filled with varnish from a tank,

the tank used having been built by tlie

Canadian Buffalo Forge Co. It consists

of a double compartment, each side hav-

ing a capacity of one barrel of varnish.

Tlie varnish is forced up from one com-

partment by compressed air. It flows np

a pipe situated over the other compart-

ment and the action is similar to a hot-
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tie washer. The shell is simply slipped

over the pipe, nose down, and, when
lifted oflf, the inside is evenly coated with

varnish free from air bubbles. The var-

nish runs down into the other compart-

ment, and when the first compartment is

empty and the other side full, the air

pressure is diverted and the varnish is

forced back in a similar manner.

It might be here stated that the ob-

ject of the varnishing process is to pro-

tect the shell from the explosive, lyddite,

which has a deleterious effect on steel.

After the varnish has been poured out,

the shells are placed nose down on a

draining rack for a few hours prepara-

tory to being baked.

A gas-heated oven built by the Brant-

ford Oven & Rack Co., Brantford, Ont.^

is used for baking the shells. The oven

is heated on the indirect system. On each

side of the oven is a chamber with coils

containing air which is drawn through

ducts into the oven at the end by a Can-

adian Buffalo Forge Co. No. 2B exhaust-

er. A gas burner is connected to each

chamber and the hot gases flowing round

the coils heat the air inside them. The
air escapes through ducts located at the

top of the oven. With this system, the

gas fumes do not come in contact with

the varnish in the shells, the hot air sup-

plying the necessary heat. The shells

remain in the oven eight hours, the tem-

perature being 300 degs. Fah. The shells

are arranged in racks before being

placed in the oven.

Final Operations.

When the shells have cooled down, the

ferrules are taken out and the shells are

taken over to the (xovernment inspector

for final examination. The shells are

carefully weighed, gauged and exam-
ined, and one from each series is selected

for the firing test. The rest are then

sent forward to the painting department
where two coats of paint are applied, the

priming coat being white and the second

coat yellow ochre. A brass plug is then

screwed into the nose, the threads being

first covered with "luting." The shells

next pass to the shipping room and are

packed in boxes for shipment. The shell

boxes used in this plant are made by the

Hibner Furniture Co., Berlin, Ont., and
the truck for moving the shell racks be-

tween the various operations on the gal-

lery was supplied by the National Scale

Co., Chieopee Falls, Mass.

on the market by the Canadian Fair-

banks-Morse €o.

It is designed to meet the demand for

a plain heavy standard lathe, which can

be easily handled by non-skilled labor,

and in order to insure satisfactory ser-

vice under severe and continuous duty,

the provision of ample wearing surfaces

and reliable lubrication, are distinctive

features. The steel gearing is cut from

the solid, and the headstock bearings are

fitted with brass bushings and ring oil-

ers. The lathe is regularly furnished

with a solid spindle, having the nose

bored for No. 5 "Morse" taper centre,

but when desired it can be furnished

with a hole SYs inches diameter, and

deep enough to hold a 3-inch shell.

The carriage has power longitudinal

feed only. Automatic stops control this

obtained by means of a shifting lever in

the gear box. The feed is positively

driven by gears from the spindle, all

©
PROJECTILE MAJSrUFACTURING

LATHE.

THE opportunities afforded shell manu-
facture for the use of plain machines
of limited capacity have been quickly

recognized by machine tool builders.

Among recent examples of these is the

manufacturing lathe which has been put

ENGINEERING IN GERMANY
THE Copenhagen correspondent of

"Electrical Engineering" writes: "It is

wrong to say that the electrical industry

in Oermany is disorganized. In my
opinion it has never been so organized

as at present, but the whole organization

has been altered to meet the war re-

quirements. The Government has taken

over practically the whole supply of

brass and copper and other metals use-

ful for war purposes. A vast number of

factories are working day and night on

Government orders, and, as the German
Government pays tremendous prices, the

firms having this sort of work do not

care for any other. However, in the

electrical industry there are a large num-
ber of small- firms, especially down in

the Thuringen neighborhood. Most of

these firms have no Government work,

but they cannot supply the usual acces-

sories because all their stocks of metals

have been taken from them. Therefore,

IC-iXC'H SWI.VG, ilAXUFACTUlU.NG LATlli:.

gears suitably covered. The tool box is

of the European type, of ample propor-

tions, and has hand cross-feed only. Two
speeds only are furnished by the 6 in.

wide cone steps, which are of 11 and 14

inches diameter respectively. The use

of a two-speed countershaft provides

eight speeds, the countershaft friction

driving pulleys being both 16 x 6 inches.

The bed is 7 feet long and allows 21

inches between centres. A maximum
swing of 16 inches diameter is available

over the bed, and 10 inches over the car-

riage. The liberal proportions of spindle

bearings—5 x 7% inches front and 4y2

feed in either direction; three changes

of feed—1/8, 1-16 and 1-32-inch, being

X 5% inches rear—insure ample rigidity

under severe service. When desired, this

lathe can be furnished with various at-

tachments for different operations.

they have now to make lamp-holders,

lamp-sockets, switches, and, in fact, all

accessories, of brass-covered iron. With
tlieir usual technical thoroughness and

cleverness they have succeeded in pro-

ducing an article of first-class quality.

The finished article looks exactly like

brass, can be polished like brass, and, I

believe, withstands moisture and other

rough treatment. For a long time the

Germans have been using insulated iron

wires instead of copper wires."

-©-

Cheap Ammonia.—Ammonia, as am-
monium sulphate, is produced cheaply as

a by-product in the manufacture of coke

in by-product ovens.

Steel and Shrapnel Bullets.—The least

thickness of hardened steel that will keep

out modern shrapnd bullets at fairly

close range is Yg in. These bullets run

fortv-one to the lb.
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Casting Steel Ingots for Production of 4.5 H.E. Shells

Staff Article

With a view to securing an increased output of 4.5 high explosive shells, cast steel billets

are now being produced in our steel foundries through the medium of ingot moulds.

Although in the earlier stages of the process considerable trouble and difficulty were met
with, these have now been overcom.e and, in the particular plant under review, an output of

over 4,000 shell blanks each 2i-hour day is being achieved and continuously m,aintained.

WONDERFUL developments have

been, and are still taking place

in the iron and steel industry

throughout the Dominion of Canada.

While the manufacture of iron eastings

has for the most part in the past occu-

pied the attention of foundrymen, that

of steel eastings is of comparatively re-

cent date.

Prominent among Canadian concerns

engaged in this production is to be noted

the Canadian Steel Foundries, Ltd., of

Montreal, etc. This company which
was organized in 1910, have a large

plant located at Longue Pointe on the

outskirts of Montreal, for the express

purpose of manufacturing steel castings

of almost any size or shape, the mean-
time capacity being something over 3,000

tons per month.

The output had however been more or

less restricted for some time owing to

the generally prevailing industrial de-

pression, but, on the advent of shell

makine, so great was the impetus im-

parted through the demand for shell

steel billets, the plant is now running
night and day to meet the new situation

and at the same time do justice to its

regular lines, among the latter of which

may be mentioned locomotive frames,

wheel centers, enaine castings, high car-

bon rolls, dredge buckets, etc. A spe-

cialty is made of all kinds of steam and
electric railwav track work, such as

frogs, switches, diamonds, intersections,

etc. Vanadium steel is prominent in all

products where great strength is desired.

The plant is located about a quarter

of a mile from the St. Lawrence river

and about a mile east of Montreal city

boundary. The buildings are of struct-

ural steel and brick, erected on concrete

foundations. A detail description of the

constructional features was given in our

October, 1912, issue of Canadian Foun-

dryman.

The Steel Foundry.

This building is 436 feet long and has

a width of 264 feet. It consists of five

sections there being an aisle across one

end of the shop.

The open hearth charging stock is

brought into the shop and taken to the

furnaces by a Morgan 5-ton, four motor

high type charging machine. The two
25-ton acid furnaces, using oil fuel, are

of the most modern design and construc-

tion, and should the oil fuel fail or be

cut off a gas producer is arranged as a

standby.

The first aisle on the east side is

equipped with a 20-ton Dominion Bridge

Co. crane and also a 30-ton "Morgan"
crane, while jib cranes fitted with air

hoists are on each side of every aisle for

handlintr the flasks and moulds, all of the

flasks being of heavy cast steel and in

a variety of shapes and sizes.

Mould Drying and Pouring.

After the moulds are made they are

taken on trucks to a battery of dr3ring

ovens equipped with "Kinnear" rolling

doors. Following the drying, the moulds

are removed to the casting floor and
placed in readiness for pouring. Two
35-ton and three 24-ton steel ladles

built by the John McDougall Caledon-

ian Iron Works, are used in transferr-

ing the molten steel from the furnaces

to the waiting moulds. One 20-ton Dom-
inion Bridge Co., and two "Morgan"
cranes of 30 and 40-ton capacity trans-

port the above mentioned ladles.

Fettling Shop.

When the castings are sufficiently set

they are shaken out and removed to the

fettling shop which comprises the aisle

at the end of the foundry. Here a vari-

ety of equipment prepares tlie casting

for machining by removing all gates,

fins, etc. This aisle is served by a 15-ton

Dominion Bridge Co. and a 30-ton "Mor-
gan" crane as well as by a "Whiting"
electric travelling wall jib crane. A
general view of this floor is shown in

Fig. 1.

Billets for Shell Production.

Owing to the great difliculty on the

part of many plants in obtaining rolled

steel billets for the production of slirap-

Tiol and higli explosive shells required

I'll;. 1. (;k.\i<;k.\l vikw ok fkttij.vc; snoi- ki.ook.
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for the various European nations, our

steel foundries have been scheming and
experimenting with a varying amount of

success so as to produce a grade of steel

casting that would meet the require-

ments.

While the art of making steel in

metal moulds dates back to the. days
when crucibles were first used in making
smaill tool steel injj-ots, the more gen-

eral adoption of metal moulds dates back
only a few years.

On first thoughts it did not appear to be
practicable to produce the desired grade
of steel required for sliells by the ingot

moulding process, especially as the
rough sliell had to be forged from the

cast ingot. However, after much time
spent in exiperimenting. a stage has been
reached at which almost every require-

ment is fulfilled. It was believed that
the use of metal moulds would chill the
steel and cause it to be unserviceable for
shell making, but with moulds of proper
proportions, results otherwise have been
achieved. No annealing has been found
necessary after the ingots are shaken
from the moulds.

Government Specifications.

Government specification requirements
for 4.5 shell steel call for the same
standard of product as in the case of
15 and 18 pounder shrapnel shells. The
stoel must have a tensile strength of be-
tween 35 and 49 long tons, an elonga-
tion of about 20%, a percentage of car-
bon between 0.45 and 0.55; the quan-
tity of nickel must not exceed 0.50, man-
ganese to he between 0.40 and 1.00, and
phosphorus not over 0.05 per cent.

A mixture that gives close results is

composed of about 20 per cent. Chau-
taugua or a similar low phosphorus pig
iron, 40 per cent, open hearth scrap
steel and the balance of heavy melting
steel scrap.

^jii^HIIHH^HIl^. ^a-- rMgT^> - - ::^^H^H^^B
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in liit-and-miss fashion about the floor.

This method was found unsatisfactory,

however, as the crane operator had con-

siderable difficulty in placing the open-

ing of the ladle in the desired position.

To overcome this trouble and also to

facilitate the oiierations generally, the

metiiod shown in Fisr. 4 was designed

and is giving excellent results.

A rotary table with rack underneath

is constructed to run on a track, and i^

operated by bevel gears and shafts lead-

ing to the large hand wlieel shown in

Figs. 4 and 5. These rotary tables are

16 ft. 8 ins. inside and 18 ft. 4 ins. out-

side diameter, and liave flat surfaces

upon which the moulds rest; the latter

being held in position entirely by their

own weight. At present there are four

of these tables in use, each having a

capacity of 50 moulds. There is also un-

der consideration a new design which

will involve a table to accommodate 2

concentric rows of 50 moulds each. This

will do away Avith the handling of the

crane after the first mould has been lo-

cated.

up by the crane and taken to a position

directly over the revolving table. When
the proper location is found and the first

heat by heavy blue glass goggles. The
entire heat of around 25 tons is run oflE

in about one hour.

FIG. I'OriU.NG .-V BATTKKY OF IN«UT .MOLDS.

mould poured, directions are given to

the men at the controlling wheel and

the table is revolved to the next mould.

The man standing close to the ladle di-

FIG. fi. IXOOT
MOLD VAV.

Pouring the Moulds.

After tlie charge has been taken from
the furnace, the 40-ton ladle is picked

IG. S. SYSTHM OF CUTTING OFF
BILLETS.

rects the movements of the crane oper-

ator and also the men at the wheel, his

eyes being protected from the glare and

The magnitude of these operations can

be best realized when it is known that

an average of seven heats of 25 tons

each, which is about 4,000 shell blanks,

are run off every 24 hours.

Removing the Ingots.

When the ingots have properly set, al-

though still quite hot, they are removed
from the mould so that the latter can

be prepared for the next pour. The in-

gots are raised by means of the crane

and in most cases they drop out witli-

out any trouble, as the shrinkage, which

IIG. 7. SHAKING OUT THE INGOTS, SEVERAL OP WHICH MAY BE SEEN AGAINST THE TABLE.



240 CANADIAN MACHINERY Volume XIV.

is about 3-32 of an inch in the diameter

of 5 inches, is usually sufficient to thor-

oughly free the ingot from the mould.

ingot weighs about 156 lbs. and is

handled by means of a jib crane and air

hoist. The Government inspection calls

be examined for fracture. A sketch of
one of these ingots as it comes from the

lathe is shown in Fig. 8.

Heat
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Staff Article

The sudden call from the manufacture of articles of a peaceful com.tnerce to that of sup-

plying the gods of luar with provender of a prodigious amount and such as- we never dreamed
of producing, has been ynet by the administrations of our iron and steel industries in a man-
ner that demands our whole-hearted admiration for their enterprise and resourcefulness.

This particular plant is now making arrangements to manufacture 4.5 high explosive shells.

FROM building ships to making

shrapnel shells represents some-

what a switching between ex-

tremes, and naturally called for changes

in and additions to equipment. At the

plant under review, however, little diflfi-

culty was experienced in finding room

for a shell department which would not

interfere with the ordinary work. A
portion of the ground floor of the ma-

•chine shop was taken over for the pur-

pose and equipped with the necessary

machinery. Tiie floor or gallery above

was also utilized for the making of

shells. The heavier tools are installed

on the ground floor and the operations

up to and including the finish turning

are done there.

On the gallery above, a banding press

and band-turning lathe, a socket finish-

ing lathe and a milling machine repre-

sent the machines in-

stalled, the greater

part of the space be-

ing devoted to the

assembling, painting

and other hand opera-

tions, and to the hous-

ing of the inspection

department. The en-

tire plant is laid out

so that the shells

start at one end and
are handled progres-

sively until finished.

"Chapman" elevat-

ing trucks distribute

the shells between the

various operations.

Cutting compound
•supplied by the

Cataract Refining Co., Toronto, Ont.,

is used exclusively on the various

cutting tools. The heat treating depart-

ment is located in a separate building

outside of and adjoining the machine

shop. This arrangement helps consider-

ably in keeping the latter cool and free

from fumes.

Although not among the first firms to

undertake the manufacture of shrapnel

shell, good progress has been made and

little time has been lost in getting to

the shipping stage. A number of "short

cuts" and time-saving appliances have

been introduced to increase production.

The shops are equipped with electric

motors using hydro power, and a spur

from the G. T. R. runs through the yard

to the machine shop, bringing the forg-

I'AUT OF MAIN FLOOU OK SIIIOI.L SHOP .SHOW1N.G M.VCUINI'iS' LOCATION I'OK
FIRST SERIES OF OPERATIONS.

ings right up to the door. The forgings

are stored just outside, and the eutting-

off machines are located at that end of
the shop within a short distance of the

pile.

Cutting Off to Length.

The machining of the shell forging be-

gins at the base, which is cut to length

on a eutting-off machine supplied by
John H. Hall & Son, Brantford, Ont. The
advantage obtained by machining the

base first before cutting off the open
end is that it gives a square face to work
to for the later operation, and also has

the advantage of keeping the length of

forging in a definite relation to the

thickness of base. The machine is equip-

ped with a universal chuck for holding

the shell, and a bar stop inside the head-

stock spindle locates

the forging in the

correct position. Tlie

stop, of course, comes
up against the base
of the shell inside.

On the bed of the ma-
chine is a saddle, on
which are mounted
two cross slides, with
holder on each, front

and back. The cross

slides are operated
by a spindle threaded
right and left-hand

respectively, so that

the tools always feed

in when cutting. The
back tool is set slight-

ly ahead of the front,
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thus allowing a heavy cut being taken off.

The hand screw at the right side tra-

verses the saddle longitudinally.

Cutting Off Open End.

The open end of shell is cut off on the

same type of machine as described above,

the only difference being a shorter bar

stop in the headstock and different cut-

ting tools. The shell forging is placed

in the chuck, the base end being up

against the bar stop; the chuck is then

tightened up. Both tool holders are used

as in the previous operation, but in this

case the parting tools are set in line

with one another, the back tool being in-

, verted to bring the cutting edge central.

The shell forging is now the approxi-

mate length and ready for the body

rough turned.

Rough Turning Body and Facing Up
Base.

At the next operation the body is

j-''M$ml^^^K.'....^\L .
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eated behind the base of shell, and is

shown at the rig'ht in the illustration.

Machining Powder Pocket, Diaphragm
Seat and Outside Nose Bevel.

This, the first operation on the inside

of the shell, is performed on a "Warner
& Swasey" turret lathe, the turret hold-

ing the tools for the inside work, while

a tool holder on the cross slide contains

three tools for machining the outside of

nose. The shell is held in a universal

cliuck, which has a bush inside conform-

ing to the shape of the shell base, and is

used for locating the shell in the re-

quired position for machining. In this

case it is immaterial whether the outside

or inside work is done first. The usual

method of procedure, and done in order

to save time, is to reverse the order for

each shell—that is to say, if the nose

bevel was formed last on one shell it

would be the first operation on the next,

with the same rotation for the powder
pocket, etc. By this means, one setting

of the tools does for two shells. As an

illustration the inside boring will be de-

scribed first.

On the first turret face is a boring bar

with a cutter for roughing out the

l)owder pocket and diaphragm seat. The
second boring bar has a cutter of similar

shape, conforming to the profile of in-

side base of shell, for finishing the

powder pocket and diaphragm seat. The
inside work at the base is now finished

and the turret is moved back out of the

way to permit of the nose bevel being

formed. The tool holder on the cross

slide contains three tools for rough turn-

ing the nose outside and cutting to

length. It should be stated that the nose

at this stage must be of a certain shape

or bevel so that after the closing in

operation it conforms to the required

profile. The first tool cuts the shell to

length, not, of course, the finished length,

as this is done at a later operation. The
second tool is a taper cutter for forming

the bevelled part of nose behind the

machines are equipped with a "Bert-
ram" waving and undercutting attach-

ment with a three-point cam, also a bar

stop in the centre of chuck for fixing the

position of the shell. The nose end of

the shell is, of course, held in the chuck.

TIMIIMIXC; OI'KX ENDS .\N'D BASES OK SHELLS.

straight section at the front. This

straight part is rough turned by the

third tool. This operation is now com-

pleted, and when starting on the next

shell, the nose bevel is machined first,

followed by the powder pocket, etc.

Waving, Grooving and Undercutting.

For this operation two engine lathes

are installed, built respectively by the

Canada Machine Corporation, Gait, Ont.,

and Flather & Co., Nashua, N.H. Both

while the base is carried in a cup-snapett

revolving centre on the tailstoek mandril.

The waving and grooving tool is situated

in front, while the undercutting tools

are at the back. All the tools are cut-

ting at the same time, and the method of

operation is as follows:

—

The tool boxes are mounted on a fix-

ture fastened to the lathe bed. The front

tool is held in a specially-designed tool

box mounted on a cross slide, the tool

box working laterally in a slide. A

iH^k,^.
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bracket projects from the left-hand side

of the tool box, and lias a roller which

is held up against the chuck cam by

means of a strong spring at the right-

hand side. The tool itself has a square

face for euttina: the sroove with two

used ; the air is supplied at 2 lbs. pres-

sure by a "Roots" rotary blower. The
oil quenching tank is situated alongside

the furnaces, and the oil in the tank is

agitated by a belt-driven propeller to

keep the oil cool. For the same purpose

KUfGH TlRXiIN'O SHRAPXEI^ SHELL BOrHES.

vees for forming the wave lines. The
undercutting fixture is mounted at the

back, and has two tool holders, each hav-

ing a hook-nosed tool. The tool holders

work in diagonal slides in order to feed

in at an angle to form the undercut. The

tools are left and right-hand respectively

and are inverted when cutting.

The feed is taken care of by cams on

front and back brackets fastened to the

lathe saddle. The cam on the inside of

the front bracket engages with the cross

elide of front tooling fixture, forcing

the tool in as the saddle travels. The
bracket at the back has two cams on the

inside face, one for each of the under-

cutting tool holders. These cams also

force the tools in as the saddle travels.

The cam feeding in the waving tool op-

erates on the cross slide underneath so

as not to interfere with the oscillating

motion of the tool box while the wave
lines are being formed. This motion is

imparted to the tool l)y the cam on chuck

:face.

Heat Treating.

The heat-treating department is in a

separate building adjoining the machine
«hop. In this shop is the nosing press

and also the scleroscope testing bench;

the furnaces are thus all together. There
are four gas furnaces, not including the

nosing furnaces installed—two for hard-

ening and two for the drawing process.

One furnace was supplied by the Tate-

Jones Co., Pittsburgh, Pa., and the other

three were built by the Collinswood

Shipbuilding Co. The furnaces are heat-

«d by gas and air, no lead pot being

a number of coils with cold water cir-

culating through them are fitted around

the side of the tank on the inside.

The shells on coming from the ma-

chine shop are first of all hardened.

They are heated in the furnace for about

20 minutes in a temperature of approx-

imately 1,560 degrees Fab. They are

then quenched in the oil tank and put on

racks on the tank for a short time to dry.

The shells are next drawn or tempered

to produce the required degree of hard-

ness. For tempering, the shells are heat-

ed in a gas furnace for about 12 minutes

at a temperature around 800 degrees

Fah. They are then cooled down gradu-

ally in a place free from draughts, the

nose end standing in powdered lime.

Previous to the drawing process, the

shells are washed in a soda bath to re-

move the oil which clings to them after

being quenched. A pyrometer, supplied

by the Canadian Hoskins Co., Walker-

ville, Ont., is connected to all the fur-

naces in this department and indicates

the temperature in each.

Sderoscope Test.

When sufficiently cool to handle, each

shell is tested under a "Shore" scleros-

cope in order to ascertain the degree of

hardness. By this means it is possible

to tell the tensile strength of the metal,

which should he approximately 80,000

pounds. The connection between the

scleroscope readings and the tensile

strength is that they bear a definite rela-

tion to each other, the degrees of hard-

ness being proportional to the tensile

strength of the metal. By keeping the

hardness within certain limits it is pos-

sible to figure approximately what the

tensile strength will be under test. This

is definitely ascertained by having a test

piece cut out of a shell and sent to a

laboratory to be tested out on a testing

machine. One shell is selected at ran-

dom from each series of 120 and a suit-

ably shaped test piece cut out of the

shell at that part which has previously

been tested on the scleroscope. The test

piece is Tnilled out on a milling machine

supplied by the Ford-Smith Machine Co.,

Hamilton, Ont.

Before being tested on the scleroscope,

the shells are cleaned on a polishing

wheel, at the point to be tested, so that

greater accuracy may be obtained in the

readings. A number of the latter are

taken at different points, the shell being

turncil ronnd by the operator for this

BtiHIX'G POWDBR I'OCKKT AND 1>

NOSE
I.VI'HKAG-V SEAT
BBVEL.

FORMING OITSIUE
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purpose. All the shells are tested and to a bar held in the fourth turret face.

afterwards arranged in their series. The outside nose profile is then rough

_, . . .|^ turned, a small cutter fixed in a boring

bar being used. To obtain the correct

The nosing press is located in the heat profile, a roller is held in a piece

treating department, the furnace being projecting from the cross slide on which

"BKRTKAM" WAVIMi (JItOOVIXlJ .\ND UNDERCDTTING
"CMC." LATHK.

ATIWCHMENT OX

in line with the others and connected to

the "Hoskins" pyrometer already re-

ferred to. The press was built by the

Goldie & McCulloch Co., Gait, Ont., and

is hydraulically operated. The lead pot

is heated by gas and air, and is beside

the press. The nose of the shell is heat-

ed to a dull red, then placed on the press,

the steel diaphragm having been drop-

ped in. The press is put in operation and

the nose closed in by bcini.;' forccil uji

into the die at the upper end, thus clos-

ing in the nose. Tlie shell is now taken

off the press and allowed to cool slowly

previous to being taken back to the ma-

chine shop.

Boring and Threading Nose, Inside and

Outside Profilin?.

The next operation consists of rough

boring and reaming the nose preparatory

to threading, forming inside profile be-

hind the threads, rough turning nose pro-

file outside, and cutting to length. The
work is done in the foregoing order. Two
engine lathes l)uilt by Flather 'Co.,

Nashua. N.H., are installed, each being

equipped with a turret. After the shell

is chucked, the nose is first of all rough

bored by means of a cutter fixed in a

boring bar held in the first turret face.

A reamer now reams out the nose pre-

paratory to threading. Tlie tiiird turret

face holds a "Murchev" collapsible

tap for threading the nose. The inside

profile behind the threads is next form-

ed by means of a forming cutter fixed

the turret is mounted. The roller en-

gages with a small cam mounted on a

bracket attached to the lathe bed, and,

as the tool travels along, it follows the

profile given by the cam. The sixth tur-

ret face holds a boring bar with a cutter

for facing the shell to length.

Finish Body Turning.

In this operation, a light cut is taken

off the body and nose in a lathe and fin-

ished on a grinder. Tlie shell is finished

from the driving band groove to the

end of the nose, the part behind the
groove, it will be remembered, having al-

ready been finished. Three engine lathes

are installed for this operation, two
built by the "Canada Machinery Cor-
poration" and one by "Flather & Co."
All the lathes are fitted up in the same
manner, having the same type of chuck
and a forming cam under the cross slide.

The chuck is of special design and
holds the base of shell behind the driv-

ing band gi-oove. In the nose of shell is

a threaded plug for the tailstock centre.

A forming cam is fastened to the lathe

bed under the cross slide, while a roller

underneath the cross slide projects and
engages with both faces of the cam. As
the saddle travels, the turning tool fol-

lows the direction given by the cam, and
thus forms the body of shell to the re-

quired profile.

The shells are finished on a grinder
built by the Ford-Smith Machine Co.,

Hamilton, Ont., the wheels being sup-
plied by the Canadian Hart Wheels,
Ltd., Hamilton, Ont. The base of shell

is held in a chuck which has a locating

stop for correct position, and the nose
has the same plug screwed in as it had
when being turned. The shell is ground
from the driving band groove to the

end of the nose at one operation, the

grinding wheel being the same shape as
the finished shell profile.

Copper Band Pressing and Turning.

The shells now undergo a preliminary

Government inspection preparatory to

being taken to another department where
the copper bands are pressed on and
turned. The banding press was built

by the "Goldie & McCulloch Co." and is

operated hydraulically at a pressure of

about 900 pounds per square inch. The
press is of standard design, as used in

many sliell plants ; a full description is,

QUKNtHl.N<i TA.NK 1(1 l.ivl- I AMt .SOli.V TANK ().\ KKMIT.
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INTERIOR OF HEAT TKEATIXCi DEI'ARTCMEXT.

"TATE-JOXKS'- GAS ANMt All! FIKXACE FOR RHEbL-IIARnEXING OJPEKATIOX.

INSIlJE PROFIEIXG. THREADING AXD FIXISHIXG SHELL KOSE.

tlierefore, unnecessary at this juneture.

In operation, the copper band is placed

in the groove, the shell put on the press,

and the pressure applied three times, the

shell being moved around slightly after

each. The band fills up the groove en-

tirely, and is permanently in position.

The copper bands are turned on a
"Warner & Swasey*^' turret lathe,

which also has a cross slide for holding

the turning tools. The turret holds a

liollow centre which fits the nose of shells

up to the shoulder, the centre revolving

with the shell. This is the only purpose

for which the turret is used. The base

of shell is held securely in a collet chuck

operated by a draw-back mechanism.

The turning tools are mounted on the

cross slide. The back tool makes the

first cut, and the front tool then deepens

the groove in the band, at the same time

trimming the band at the edges. The

back tool is set very low on the cross

slide and cuts the band on the underside

while travelling in a horizontal direc-

tion towards the operator, cutting the

copper band as it passes underneath.

This tool is of steel rolled to a special

section to give the required form to the

band, and only needs grinding on the

cutting face to keep the cutting edge

sliarp. Above the back tool is mounted
a gauge which projects over the work,

and is used by the operator to place the

back tool in the right position. The tool

cannot be seen very clearly when cut-

ting; for this reason the gauge, which is

set in line with the tool, is used to place

the latter in the correct position in rela-

tion to the band before beginning the

cut. The front tool is set at the ordin-

ary level, and is of special shape in or-

der to deepen the groove in band and

trim up the edges.

Assembling and Filling Shells.

When the shells arrive in the assem-

bling department they are first of all

hand-tapped at the nose. The tin powder

cup is then slipped in past the diaph-

ragm in the powder pocket, and the

brass fuse tube screwed into the diaph-

ragm. The shell is then placed under an

overhead box or hopper containing bul-

lets. The shell when being filled is

placed on a mechanical jarring machine,

which causes the bullets to settle down

or consolidate. After being weighed and

having had necessary adjustment made,

the shells are taken over to the resin

kettle and filled with hot resin, follow-

ing which they are weighed again. The

brass socket is then screwed into the

nose, a "Chapman" ball bearing tighten-

ing nut being used for this operation.

Afterwards the fuse tube is plugged with

a small piece of rope, and soldered to

the socket bv an electric soldering iron.
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Finishing Socket.

The brass socket which, has been
screwed into the shell nose is now fin-
ished on the outside, and the fuse seat
formed. The sockets when they arrive
at the plant are finished with the' ex-
ception of the outside face. The fuse
fixing- screw hole has also been drilled
and tapped. The socket finishing opera-
tion is performed on a "Flather" engine
lathe, equipped with a collet chuck and
steady rest for supporting the shell.

The tool holder is mounted on the
cross slide and is of special design to
suit the tools used in this operation. A
hook-nosed tool projecting from the side

CANADIAN MACHINERY
hole are hand-tapped. The markings are
put on by a "Holden-Morgan" marKm^
machine. This is fixed on a bench, and
IS of the same type as is installed in
several ofher, already described, shell
plants.

After being cleaned inside with com-
l)ressed air, the shells undergo the final
Government inspection, during which
they are weighed, gauged and carefully

247'

the final coat black, the nose being
paintedred. When the shells are dry a
brass plug is screwed into the socket, the
threads first being covered with a pre-
paration called "luting." Packing for
shipment constitutes the final operation

COPITOR BAND TLRXIXO.

<ii' the tool holder faces up the end of the
fuse tube in the socket, and at the corner
of the tool holder on the front face is a
small bevelled cutter which forms the
socket to the same profile as nose of
shell. To the right of this cutter and on
the same face of tool holder is another
cutter which forms the fuse seat outside
the socket. After the end of fuse tube
has been faced up, the tool holder is

moved back into position for the other
tools to be used and cross slide locked.

Marking, Inspection and Painting.
Tlie shells are now moved over to the

Ixiich for the next operations. The fuse

examined. They are then passed on to
the painting department for the final
operation. Tlie painting machine con-
sists of a cup-shaped holder on a bench
attached to a vertical spindle under the
bench. The spindle has a pulley attached
to it, which is driven by a belt from the
line shaft. While the holder is revolv-
ing, the shell is placed on it nose down
and the paint ajiplied by hand. In the
oentre of the liolder is a spindle which

FIXISHI.Vfi BH.\SS .'^(•KKT .-iNIi FOKMIX<i JTSE SK.\r.

tube hole is first reamed out with a goes up the fuse tube and helps to keep
Hisey-Wolfc" portable air drill, and the shell steady while being painted

afterwards the socket and fixing screw Two coats are applied, the first grey and

OUR SEA POWER TRIUMPH
WRITING in the Daily Telegraph of
August 18, Archibald Kurd says-
The sinking of the British "transportWa Edward in the Mgean Sea snggests

not the failure but the triumph of our
sea power. Not until the war is at an
|nd will the British public realize the
liarassing burdens which the transport
services have thrown on their Navy
"Inch was not planned on a scale corres-
ponding with the liabilities which were
suddenly thrown on it in August, to be
still further increased when it was de-
•'uled to land an Expeditionary Force in
tie Galhpoli Peninsula

The submarine—failure as the block-
ide has proved-has been an embarrass-
nent A little over a year aso not a
nava officer would. I believe, have con-
1 emulated witliout serious missivinos the
^arIous tasks which in the course of the
war have been allotted to our naval
forces.

Let no one exclaim. Why was not this
particular transport better protected?
that IS the comment of the armchair
critic, wha, for his own reputation's
sake, had better stick to his armchair,
and not venture to sea. War consists of
a series of incidents, some favorable to
one side and some to the other, until the
tally is complete—and then the balance
IS cast up. and the nation which lias been
the least injured is the victor.

A people which learnt in one day of
the sinking of three large cruisers in the
North Sea, which heard of the battl<.ship
Bulwark and the Princess Irene beinsr re-
duced to nought by violent explosions,
which received calmly the news of the
sinking of the Ocean. Irresistible. Majes-
tic. Triumph and Goliath, and did not
lose its balance of mind when the Good
Hope and Monmouth went down in honor
off Ooronel will not be dismayed by this
latest blow.

It is a success to the enemy, but it

represents no such failure to us as can
exert any permanent check on our vic-
torious movement against the foe. The
ship! What does it matter? The lives!
They are irreplaceable. For those who
will be mourning in the next few days-
after a period of anxious hopes "and
doubts—for the brave spirits offered up
»n tlie altar of the highest cause in which
any country waged war, the sympathy
not only of the nation but of the Em-
pire will be poured out. They have died
for ns and those who will come after us.
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The Production of Sound Ingots for Shell Requirements*
By Sir Robert A. Hadfield, F.R.S.

It is shown by the following detail of the research work carried out by the author during
recent years that there is no necessity for unsound material being produced for either rail or

shell purposes, slight, but highly important changes in procedure reducing losses to zero.

FIG. 1 represents two 18-in. ingots

made by the Hadfield system,

weighing about 2% tons each.

These ingots were cast with the small

end up, as in ordinary practice. The
photograph is interesting, as it gives an

excellent view of the cavity produced by

the sound steel in these ingots as it

settles down into the body of the ingot

proper; that is, below the feeding head.

In these ingots it is not necessary, in or-

der to determine whether they are sound

or not, that machining or other observa-

tion by mechanical methods should be

carried out, and at least 88 per cent, to

90 per cent, of sound usable and saleable

material is obtained.

Fig. 2 shows an ingot made in the

present and ordinary manner; not even

the most experienced expert could say

whether the exterior of the ingot was

sound or unsound, whereas the ingot in

Fig. 1 shows the steel to have settled or

sunk down. When steel so sinks it is a

definite proof that the material is sound

and free from blow-holes. The following

results further illustrate this important

advance in the production of sound

steel :

—

Measuring the Cavity.

To show liow considerable is the cavity

which forms in piping steel, nine 15-in.

Abstract of paper comimmioated to the
Franklin Institute.

ingots were taken (weighing about 3,600

Lbs. each), each of which had the sand

head and the writer's method of feeding

carried out on them. After the ingots

had cooled down, the hollows or cavities

in the sand heads were filled with water,

then the water was poured out and care-

fully measured. Table I. shows the re-

sults obtained.

surely readily apparent why an ingot

which is not fed must perforce be de-

ficient in homogeneity.

There is, of course, a certain amount
of feeding effect from the steel in the

upper portion of the ordinary ingot, but

this is not done efficiently, as the steel

quickly freezes on the outside of the

mould and on the surface of the liquid

Table

Ingot Cubic

Number. inches.

1 457

2 549

.! 457

4 457

5 472

6 488

7 518

8 579

9 488

Average 496

Maximum 579

Minimum 457

Weight of ingot

I.

Lbs. of
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Upper Portion Defective.

While in ingots made in the ordinary
way as above mentioned a certain

Amount of fluid steel passes from the up-
per portion to the lower, still in doing
so, it is robbing the quality of the up-

per portion of the ingot itself, which has
no fluid metal above it to feed or take
the place and supply the deficiency thus
created. It will readily be understood,

therefore, why the upper portion of in-

gots is so seriously affected as regards
their soundness, also why segregation

occurs. This is shown in a remarkably
clear manner by ingot B (fig. 4). The
steel in the "fed" ingots being main-
tained fluid in the head portion contin-

ues to exercise its ferro-static pressure,

whereas with ingots made in the ordin-

ary way the ferro-static pressure on the

centre portion of the ingot is so slight

that it produces very little beneficial

effect. Further, without the feeding

head above the ingot proper, the out-

side of the ingot in the ordinary ingot

mould becomes rapidly chilled and
frozen, so that it cannot contribute its

proper share to the feeding of the re-

maining portion of the ingot. It is not,

therefore, to be wondered at that rails

rolled from the A and B portions of an
ingot made in the ordinary way are li-

able to unsoundness or piping, or both,

and are also often full of impure segre-

gated material. There would probably
he more dangerous ingots but for the

fact that the steel maker tries to avoid
this type of steel, and aims to make
steel which will not pipe when poured
into the ingot. Nevertheless, he is still

fighting against a natural law. If pii>-

ing steel is checked or avoided, he runs

from the upper portion, the centre, or

that portion on the axis line of the ingot,

must be of inferior nature, as the pip-

ing characteristics persist for quite a

Ions' wav down the ingot.

proper; that is, in the head.

The experiment, carried out by the

writer some years ago, of pouring cop-

per into the upper portion of an ingot

15 or 20 minutes after casting, showed

Fig. 3. Iiigot made bj- "Hadfleld" process,
and segregation. Pig. 4. Ingot made a

holes, piping and segregation, F
made liy tlie

'

Ferro-Static Pressure Necessary.

This, as before mentioned, is for the

reason that, owing to want of ferro-

static pressure, the ingot lacks feeding
from above, which, in the system of cast-

ing ingots now described, is maintained
to a very late stage; that is, until or
close upon actual solidification. There
is always fluid steel in the upper portion

of the ingot to feed the piping and
shrinkage, botli of which must occur,

as they follow a natural law. Cheek or

hinder ferro-static pressure, and segre-

Flg. 6. Etching on axis line to fletermliie nni
fr

ount of segregation. Fig. 8. Shell forglngs
rom blanks (1) and (2) of FIr. 7. split open for inspection.

the risk of producing unsound steel,

•especially in the upper portion of the

ingot, more or less permeated with blow-
holes. Thus, owing to lack of feeding

gation with its bad effects at once com-

mences. In the case of "fed" ingots,

the smaller amount of segregation which

occurs takes place outside the ingot

perfectly sound, free from blow holes, piping
11 ordinary manner; unsonnd, having blow
ig. 5. Upper portions of three ingots
Hadfield" process.

how serious is this want of ferro-static

pressure in the material situated on or
near the centre or axis line of the ingot

in ingots which have not been properly
fed. The copper finds its way down to

the bottom of the ingot, although added
15 minutes after easting. In any case,

if there is no definite .pipe at the bot-

tom portion of such ingot, there is still

material of loose or open structure,

which means weak steel. Although this

may not be apparent by fracture to the

naked eye, nevertlieless it exists, and
can generally be detected by an examin-
ation of the micro-structure. In other

words, notwithstanding that the product
to be used may come from the lower 'half

of the ingot, yet in unfed ingots it will

be weak and not able to stand severe

stresses.

It is true that some portions of the

cavities in ingots have been measured,

but probably not in the manner de-

scribed by the writer. Although in the

examination of the top of an ingot cast

in the ordinary manner, and from steel

which "settles" there is external evi-

dence of some piping, this is irregular

and varies considerably. Therefore, in

the "best" ordinary ingot evidence is

slight as to how much or how little the

steel has piped.

Kinds of Piping.

Dr. Dudley has pointed out that such
piping is divided into two kinds: the

upper, or what may be termed the via-

ible pipe, and the lower or hidden pipe,

the extent and character of which can
be determined only by cutting open the

ingot. In the ingots cast under the

writer's system, all the cavity or pipe is

open and can be rapidly inspected from
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the top, its extent can be readily deter-

mined whether in the hot or cold condi-

tion. It is therefore not necessary to

cut open the ingot.

' Dr. G. K. Burgess, of the Bureau of

Standards, Washington, is at present

working with the writer on a joint re-

search relating to this J*^subject, and,

though the full details of the work done

cannot ^t the present time be given, it

may be stated that ingots made under

the writer's system were carefully cut

up by the Bureau and compared with

similar ingots produced at rail mills and
made in the ordinary manner. The
comparisons are shown in Figs. 3 and 4,

in which A (Fig. 3) represents the in-

got m.ade under the writer's system, as

described in the various papers, and B
(Fig. 4) represents an average ingot

made by one of the rail-makers.

Piping Defects Incurable.

While it is true that in unsound steel

of very mild character the process of

forging or rolling closes up the blow-

holes, and probably, if the heating tem-

perature for rolling or forging is hot

enough, the blowholes are welded to-

gether, even then it is doubtful whether

such material can ever afterwards pos-

sess exactly the same tenacity and duct-

ility as the same steel worked up from

a sound ingot. In the case, however,

of rail steel in which the carbon percent-

age is high, the same amount of weld-

ing does not take place; in fact, it is

doubtful whether the blowholes are more

than merely pressed together.

Sound Steel Imperative.

As large quantities of high-explosive

steel shell are used by various govern-

ments, it is most necessary to obtain

steel of the highest quality and yet at

not too high cost. In other words, there

is required steel of superior quality to

that ordinarily used for rails, ship and

boiler plates, angles, bars, etc. The

system of manufacturing ingots of sound

steel, described in the present paper, ex-

actly meets these special requirements.

Moreover, it can be used for making the

comparatively lower quality of steel re-

ferred to. Several important govern-

ments, after making exhaustive tests,

have been so satisfied with the Hadfield

system of making sound ingots that,

both for their land and sea services, they

have now authorised explosive shell be-

ing made from ingots (afterwards forg-

ed into necessary billets) produced in

the manner described in this paper.

As will be understood, an explosive

shell, whether of small or large calibre,

must be absolutely safe; that is, it must
be (a) sound (that is, free from blow-

holes) ; (b) free from pipes; (c) free

from segregation. Any flaw in the shell to

its premature bursting wotild be most

disastrous. In order to be absolutely

certain of obtaining this combination of

desirable qualities, it has b^een insisted

upon by the user concerned that some-

thing like 40 per cent, to 50 per cent,

'of the ingot made in the ordinary man-
ner—in fact sometimes more than this

—

must be discarded. Ingots made by the

writer's method, however, are now al-

lowed after discarding only 15 per cent.

It would also be quite possible under
the system to give perfectly safe shell

steel with only 10 per cent, to 12 per

Fig. 7. Sketch showing upper portion of ingot
forged and drawn out into :\ \).\r i% in.

diar. and about S ft. long. Fig. 9.

Apparatus employed in producing
sound Ingots.

cent discard, and to ensure the quali-

ties under the headings (a), (b) and (c)

just referred to. This means a reduc-

tion in discard from 40 per cent, to 15

per cent. This decision has been ar-

rived at after carefully cutting up and
examining over one hundred ingots made
by the Hadfield system, produced in the

ordinary course of working. Each of

these ingots on being cut up, was found
to be perfectly sound.

were not satisfactory the ingot would

be rejected.

Ascertaining Soundness of Ingots.

The following demonstration was
made to show the importance and effi-

ciency of the system:—Fig. 5 shows the

upper portion of three 15-in. ingots

made under the Hadfield system. This

place shows the soundness and freedom

from piping of the ingots. If this is

compared with the section of the ordin-

ary rail ingot shown in B (Fig. 4), rep-

resenting average and current practice,

it will be seen how great is the differ-

ence. While sound material, whether

rails or other articles, can be expected

from ingots made as shown in Fig. 5,

it can be well understood that if steel

for explosive shell were made from an

ordinary steel ingot cast in the usual

manner, as shown in B (Fig. 4), there

would have to be at least 50 per cent,

discard in the ingot, and even then it is

doubtful if the material could be safely

uged.

To further prove this, Fig. 6 shows

an etching of the fractured portion of a

15-in. ingot (marked No. 3 in Fig. 5),

on the centre or axis line, where segrega-

tion is usually met with to the greatest

extent. This being so sound and free

from segregation, it was necessary to

continue the etching beyond the frac-

tured portion. The analysis of this par-

ticular 15-in. ingot is shown in Table II.

From this table it will be seen that there

are no signs of segregation, unsound-

ness, or piping of any kind until the

extraordinarily small discard of 71/2 per

<^ent. has been reached. Even in this

ease the difference in composition is

very slight, whereas the composition of

an ingot made in the ordinary manner
and with only 71/2 per cent, discard, to

Table II.

Original steel

A. Discard of 71/2 per cent, (sand or'

feeding head of ingot)

B. Discard of 10 per eent

C Discard of 121/2 per cent

D. Discard of 15 per cent

E. Bottom of ingot
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steel is as pure and free from segrega-

tion at this part as it is at the bottom

or at any other portion of the ingot.

As a further test, the following inter-

esting experiment was made:—The por-

tion of one of the ingots representing

. the usual 40 per cent, of the discard

hitherto demanded in the manufacture

of high-explosive shell was taken from

an 11-in. ingot having the following an-

alysis:—C, 0.38 per cent.; Si., 0.18 per

cent.; S, 0.024 per cent.; P, 0.035 per

cent.; Mn., 0.85 per cent. This was
forged into bar 4% in. in diameter and

about 8 ft. in length, as shown by Fig.

7. Projectiles were forged from this

bar as indicated.

The length marked A is the portion of

j
the material from the top part of the

I

ingot head which, in the writer's system

I
is east in sand; that is, above the ingot

itself. This portion, about 13 in. in

from this "Blank No. 2" (that is, with

only 10.4 per cent, discard) a perfectly

sound projectile was obtained.

The two projectiles from "Blanks
Nos. 1 and 2" after being split open,

are shown in Fig. 8. It will be seen that

the fractures are sound, and that in each

case, even including the blank from the

portion of the ingot with only 7.1 per

cent, discard, the material would have

etched quite sound and free from segre-

gation. The writer has now produced

close upon 40,000 tons of ingots by the

plan referred to in this paper.

Description of the Hadfield Process.

The following is a description of the

author's method of casting steel ingots,

castings, etc. which ensures soundness,

freedom from piping, and absence of

segregation: The process is illustrated

in Fig. 9. As will be seen, it consists

in heating the fluid steel in the upper

Belligerent Resources.

Of the ten munition metals, the enemy
countries can certainly produce five

without having resource to imports

—

namely, iron (the basis of the various

steels used for war purposes), man-
ganese, chromium, zinc, and lead ; on the

other hand, it is doubtful whether they

can produce sufficient nickel, copper,

aluminium, tin, and antimony from do-

mestic ores. In view of the fact, how-
ever, that they prepared for this war
with extreme care and foresight, it may
safely be concluded that large stocks,

either of ores or the corresponding

metals or both, will have been accumu-
lated in those countries.

However confident the higher German
command may ostensibly have been of a

rapid victory, they will quite certainly

have laid their plans to wage a prolonged

war if it should prove to be necessary,
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for the Machine,

Pattern, Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

SI-^GLE PURPOSE SHELL LATHE

THE description and illustration

refer to a new "Made in

Canada" lathe which is being

put on the market in response, we
understand, to the demand for a

heavy, sturdy tool with suitable attach-

ments for producing the various machin-

inff operations required in shell work.

This lathe is specially designed for the

latter and is complete with all attach-

ments necessary to rapid production of

completely machined shells. Strength,

rigidity, and weight, and a large swing

just sufficient for the purpose for which

it is designed, are the leading features of

this product. The two sizes in which the

lathe is to be built are reckoned to amply

cover the requirements for maehinin'.;

shells up to and including 12 in., and the

general scheme of manufacture is aimed

to satisfy the present keen demand for

quick delivery. The exclusive Canadian

distributors of the lathes are Kellogg &
Co.. Traders Bank Building, Toronto.

riel or high-explosive shells. This tap

may be used in a turret head or at-

tached to a live spindle, working satis-

factorily in either condition. It is manu-
factured and sold by the Victor Tool Co.,

Wavnes'^nro. Pa.

subject of the supply of ingredients,

without which high-speed steel cannot

be produced. For metallic tungsten, the

most important of them, the trade had
for years relied upon the German metal-

luruical chemists to keep it supplied, but

nf;\v single puripose shell lathe.

®
COLLAPSIBLE TAP FOR SHELLS

THE accompanying cut shows the "Vic-

tor" collapsible tap which has been spe-

cially designed to tap shrapnel shells. It

is made of a tough grade of machinery

steel so as to stand the strain of hard

usage. The tap is adjusted from the

front end by means of a hardened set-

screw, 32 threads per inch, this securing

a fine, accurate and positive adjustment.

When once set to size it may be expected

to stay, there being positively no chance

for slipping. The screw at rear end is for

adjusting the tension on the throw-off or

tripping spring. This is a new feature

THE ALLOYS OF HIGH-SPEED
STEEL.

NO subject probably is receiving more

attention in the steel trade of Sheffield

to-day, says a correspondent of The En-

gineer, than that of alloys used for mak-

ing high-speed steel. Since the discovery

that certain rare metals gave to high-

speed steel its essential property, and

also the method of applying them suc-

cessfully in manufacture, the trade in

question has been revolutionized. The

croakers who prophesied that

the use of tool steels of in-

•reased cutting power would

lessen consumption and ren-

der a large jwrtion of the

melting plant idle have been

COLLAPSIBLE TAP FOR SHELLS.

and a desirable one. All parts of the tap

subject to wear are hardened and ground.

The object in designing this tool was to

make a tap that would cut threads ac-

curately, and have sufficient strength and

durability to make it an economical tool

for the shell maker. The chasers are

made of the best grade of high-speed

steel; they are strong and heavy, and

will stand the strain of threading shrap-

completely discredited. Although the

modern variety of steel will do

treble the work of the old, there has

been a big increase of demand and out-

put, and makers have enjoyed a measure

of prosperity never dreamed of before.

Metallic Tungsten Prodnction

With these facts in view, one can ap-

preciate the anxiety that is felt on the

the war has taught it a sharp lesson in

the necessity of being in a position to

meet its own needs, or at any rate, not

to be dependent upon a single source.

Whatever happens in the future, it is

certain that an adequate supply of tung-

sten is assured, and the question of whe-

ther Germany ever resumes its premier

position in the manufacture of the alloy

is of secondary importance. Germany
may influence the market, but it will

never again control supplies. Half a

dozen works in England are engaged in

its manufacture, several of them turning

out the alloy in its metallic form, which

is preferred by the local users.

The production of the latter is the

great problem facing the trade. There

is a large and ample output of ferro-

tungsten, but to make the metal of the

high standard of purity required in the

form of metal necessitates much experi-

ment and experience. Four firms are

grappling with the problem. One of

them is sending out considerable quanti-

ties. A second has supplied a small

quantity of the right quality, and a

steady increase is promised until a maxi-

mum of some ,30 tons a month is reached.

That, we believe, exceeds the output of

any of the German works in the past.

Hence on the completion of the experi-

ments and developments now in hand,

steel makers will be under no necessity

to go outside the country to get supplied.

The factor of price may, of course, arise,

but there is no reason to doubt that Brit-

ish makers will be in a position eventu-

ally to hold their own against Germany
even in this matter.
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EXPLOSIVES AND GUNS.

THE establishment of factories in

Canada to manufacture high ex-

plosives from raw material pro-

duced in the country, marks another

step forward in the ammunition indus-

try of this country. Cordite, which forms
the propelling agency in British shells,

is of special interest to thousands of

Canadians engaged in shell making. This

material gets its name from the form
in which it is produced. It is a mixture

of gun-cotton, nitro-glyeerine and a min-

eral jelly. The jelly is employed to eon-

vert the gun-cotton into a plastic sub-

stance which can be squeezed or rolled

into any form desired, but which be-

comes hard and horn-like when dried.

When the material is in a suitable state

it is put into presses which squirt it

through dies of the required size suitable

for any bore of rifle or gun.

Rifle cordite is produced in the form
of a thin cord, and is wound on a reel;

the thicker forms of cordite for guns

arc cut into suitable lengths. The final

stage of manufacture is drying, which

takes as long as two months in some
cases.

.John B. C. Kershaw, writing in Cas-

siers' Engineering Monthly, makes the

following interesting statements on tlie

subject of modern explosives:

The required muzzle velocities and
pressures for rifles and guns can be

obtained, with variations that are cx-

coedinc'ly small. Thus for rifles, the

velocity prescribed is 2,380 foot-seconds

with a plus or minus of only 40 feet, and

a pressure of 19.5 tons with a maxi-

mum of 20 tons per square inch; for

larger guns it may be 1,500 foot-sec-

onds, and the pressure must not exceed

1 tons per square inch.

Application of Explosives in Warfare.

Great developments have occurred in

tlie application of explosives to war-

tare during the last thirty years, for

tlie introduction of elongated projec-

tiles, rifled guns, and high explosives lias

practically revolutionized land and naval

warfare. It is difficult to realize now
that at the battle of Waterloo the ef-

fective range of cannon Avas less than

2-3rds of a mile, and that qs solid iron

balls were employed, the destructive ef-

fect of artillery fire was confined to the

individual or building hit. One round

from a modern field-gun firing a 3-inch

shell, in fact, will do more material

damage, and kill or wound more men,

than twelve hours' flrinGT with the form

of cannon used in 1815. It is also a

fact that when the Dardanelles were

last forced by a British ficet (in 1807)

the Turkish guns were firing stone shot,

and that in Nelson's day, naval actions

were rarely commenced pt a range of

more than one thousand yards.

Explosives are divided into two dis-

tinct classes known as "high" explos-

ives and "low" explosives, the chief

function of the latter in warfare being

as a propellant, while that of the former
is to destroy life and fortifications, by
the shattering effects of the explosion,

which occurs when they are detonated.

"Low" explosives, as a general rule, are

employed in the form of cartridges in

order to generate a steadily increasing

force in the chamber of the rifle or gun,

sufficient to project and carry the bullet

or shell to its mark. "High" explosives

are employed in a casing or canister of

steel, and are detonated either by a

time-fuse, or by percussion on striking

the ground or the object aimed at.

The weight of the sliell differs ac-

cording to the size of the gun; that fired

from the ordinary 3-inch field-gun varies

in weight from 15 to I8V2 pounds. An
p.\]3losive shell differs froic shrapnel in

that it contains no bullets, and the dam-
age done by it to buildings and human
beings, when the charge is detonated, is

due to the force of the explosion and to

the flying fragments of the steel case

when it bursts. The detonator em-
ployed for high explosives is fulminate

of mercury mixed with potassium chlor-

ate and enclosed in a copper container.

Types of Gnns.

The quick-firing 3-incli field-gun is the

most important weapon used by the op-

posing forces, and it is estimated that

Germany at one period of the war had

5,000 guns of this type in the field. The
German gun is a converted breech-load-

er, and fires a 15-pound shell with a

muzzle velocity of 1,525 feet per second.

It is light and of simple construction,

but possesses several disadvantages

which render it a second-class gun.

The French 75-millimpter and the

English 3-inch field-guns are of
more modern type than the German
gun; the rate of firing can be maintained

at 20 rounds per minute, if desired, for

a short period. The English <run fires a

shell weighing I814 pounds, whereas the

French gun fires a shell of 15 pounds
with a muzzle velocity of 1.740 feet per

second. The Allies' 3-inch field-guns are

superior, therefore, in range, accuracy

and firing speed to the German guns,

and it was only by their greater num-
ber that the Germans gained many of

their succeases in the early stages of

the war.

It is reported that the Germans have
developed a new tvpe of field-srun which

is fed automatically with shells on the

machine-"-un principle, and that this

gun can fire ^louble at treble the num-
ber of shells per minute (,hat was pos-

.lible with the older pattern. This

new weapon, it is stated, will be nsed
against the Allies on the Western bat-

tle front, and time will show how far

the claims for the new gun are sub-

stantiated.

The Howitzer.

A howitzer, it may be explained, ib the
short, heavy type of gun used for throw-
ing shells at a high angle in order that
they may fall vertically into the
enemies' lines or entrenchments with a
higii striking velocity. Both the Allies
and the Germans have been making
gicat use of this type of gun in their

attacks in Flanders and Northern
France. The British field howitzer fires

a 4.5-inch 35-pound shell, and has a
range of 3,400 yards. The German wea-
pon of this class is 4 inches in diameter
and fires a shell weighing 31 pounds with
a muzzle velocity of 985 feet per sec-

ond. The projectile fired by this latter

howitzer is shrapnel charged with bul-
lets embedded in tri-nitro-toluol, and
this is the shell which has accounted for
many casualties in the British and
French lines.

The British army in addition to the
light field-howitzer, possesses a heavier
gun, throwing a 60-pound shell with a

rangie of 9,500 yards; while opposed to

this the Germans have a 6-inch howitzer
throwing a 90-pound shell, and capable
of firing at an elevation of 65 degrees.
The range to which a shell carries is, of
course, diminished as the angle of fire

is increased above 45 degrees, and the
object of firing at such an acute angle
as 65 degrees is to obtain a steep angle

of descent, and to ensure penetration of

any overhead cover by the shell when it

strikes the ground.

Although it is not generally recog-

nized, it is a fact that the application

of explosives to warfare in the past has

tended to keep tlie opposing forces far

apart, and to diminish the amount of

hand-to-hand fighting. This tendency

has resulted in diminished casualty lists

in proportion to the numbers engaged in

conflict, for it is only when engaged at

close quarters in hand-to-hand fighting

that the proportion of killed and wound-

ed in armies can rise to fifty or more
per cent.

This stage of warfare appears, how-
ever, to be passing away, and with the

development of trench warfare and the

use of poisonous gases, in addition to

hand grenades and bombs filled with

high explosives, we are once more con-

fronted with conditions of combat

which resemble those of earlier time.

How far this development will proceed

it is impossible to say. The powers of

destruction that have been placed by the

advances of science in man's hands are

terribly effective, and it is quite possible

that the limit has not even yet been

reached.
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Machinery Display at the Canadian National Exhibition
Staff Artide

Machinery and supplies exhibited are particularly interesting in view of the peculiar

conditions ivhich have existed during the past year. Exhibitors are to be congratulated on
their efforts to maintain the former high standard of equipment display. Progress in standard

lines, and. much thatis neiv in special lines, are the two features ivhich impress the vimtor,

THE disturbinsr influence of the war

is not so apparent as mig-lit be ex-

pected in tlie display of machinery

and kindred equipment in the Machinery

Hall and elsewhere at this year's Cana-

dian National Exhibition in Toronto. A
number of former exhibitors are unable

1o be present, but their places have been

filled by several new comers, the variety

of whose product augurs well for the fu-

ture of the Canadian machinery industry.

Interesting Exhibits

The A. R. Williams Machinery Co. are

to be found in their familiar location.

Shell machinery and a "Williams"
quick-firin": field gun give quite a war-

like atmosphere to the exhibit.

Cowan & Co. make their usual inter-

esting exhibit of woodworking tools and

machines, while the Preston Woodwork-
ing Machinery Co. show a tenoning ma-
chine in addition to their last year's

products.

The Chapman Double Ball Bearing Co.

exhibit a "Perrin" hydraulic pump and

press in operation on actual shells des-

tined for the battlefields in Europe.

The Dodge Mfg. Co. are receiving

visitors at their exhibit, which contains

numerous examples of their widely-

known products.

The Victor Saw Works, Hamilton,

Ont.. have two power hack saw.s working

on shell material which make tlie exhibit

attractive as well as instructive.

The Pratt & Whitney Co. show a spe-

cial set of small tools for shell manufac-

ture, while tlie Carter Welding Co. have

a machine in operation, and carving

armor plate quicker than the ordinary

person can saw wood. L'Air Liquide So-

ciety again show the samples of work

done by their apparatus in the welding

and cutting metals.

At the Canadian Ice Machine Co.

stand is a domestic ice box of ordinary

proportions which is equipped with a

complete automatic self-contained refrig-

erating plant of 14 horse-power capa-

city in operation. A further anti-heat

demonstration- is in constant operation

at the exhibit of the Armstrong Cork &
Insulation Co., wliere the benefits due to

the use of their "Nonpareil" Insulating

Brick are made evident through the use

of an electric furnace.

Belting exhibits are staged in an ef-

fective manner by the Dominion Belting

Co.. Hamilton, Ont., and D. K. McLaren,

Ltd., Montreal, while the many excellent

features of tJie Elliot Wood Worker are

auain demonstrated under actual condi-

tions of use.

Machinery Hall

Ariu^^troDK Cork and iiistilutiun Co., Toronto.—Klectric fiiniiii-c in operation, di'nionstratini;
insuI.Tting power of •Xouparell" lu.'iulatin).'

tjrlck, .spefiuiens of diatoniMceous earth, cork
l)roilucts, etc.; models of Insulated funiace
settings. Kepresentatives; G, C .Vlbertson, .1.

Kent.
Aylmer I'ump and Scale Co., A.vlraer, Ont.

—

Hand and i)Ower i)unips, scale trucks, domes-
tic water supply systems.
L'Air Liquide iSoeiety. Toronto.—^Demon-

strating oxy-acetylene welding: hand and
power welding machines, acetylene geiierat(ir.-!.

specimens of work, etc. Kepresentatives: .\.

Turnbull, M. Hatch, N. Smith.
Boiler K4-pair and Grate Bar Co., Toronto.

—

L'Otli Century Orate Bars: "Coiiiius" Steam
Turbo Blower for chimney draft. Represen-
tatives: C. W. Andrews, A. H. Hetts.
British Aiuniinnm Co., Toronto.—Aluuilnnni

products, samj)lcs of bauxite, cryolite, alum-
inum powder for bombs, etc. Representative:
K. Pannel.
Baines & Pecltover, Toronto.—Exhibit of

"Triumph Su.i>erb" tool steel: crucible, van-
adium and cold rolled steel; expanded metal,
liabbitt metal, chain, wire rope, etc. Repre-
sentatives: W. M. David. T. \. Steven. H. \V.
.Marshall, X. McGregor, W. P. Williams.

Tlie Canadian Automatic Wreneli Co., Tor-
onto.—^"Dickson" automatic pipe and nut
wrenches. Representatives: H. L. Dickson, J.
Henderson, Fred C. Fowler.
Cowan & Co., Cialt, Ont.—^T^vo chaiu mor-

ticers, power feed riii saw, four side molding
machine. Ke.i>resentatives : \V. Cowan, .S. F.
Barrows.

Cana<1iau Mill Supplies and Steam Special-
ties, Ltd., Toronto.—"Jlorehearl" back to boiler
system, tJuitefl States grapliite preparations,
"Griscom-Ruseel" heaters and generators,
"Everlasting" blow-off valves. Rei>resenta-
tive.s: .J. G. .\braham, L. O. Smith.
ClinK Surface, Buffalo, X.Y. — .\pparatus

demonstrating the efficienc.v of slack belt
drives wheti treated with "Cling Surface."
Representative; J. B. Faatz.
Cleveland Pneumatic Tool Co., of Canada.

—

New Cleveland stope drills, portable foundry
grinding machines, and a full line of pneu-
matic liammers. drills, i-ivetevs. Bowes and

CANADIAN NAMOSAL EXHIBITION SHOWING SECTION IMMEDIATE-IA' BEHIND MAIN KNTK.^XClv
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Xeverleak couplings, etc. Kepieseutatlve: J.

A. Day.
Caiia<Jian loe 3Iachine Co,, Toronto.—Domes-

tic refrigei'ating plant in operation, installed
in Arctic refrigerator. Various sizes of York
ice machines, apparatus and fittings, etc. Re-
presentatives: C. 10. Allison, C. H. Bower.
Canadian General Fire Extinguisher Co.,

Toronto.—iDenionstration of automatic sprink-
ler system in operation. Control apparatus
for lioth wet and dry systems, sprinkler heads,
fittings, etc. Representatives: W. Roos, W.
Kay.
Carter WeldinK Co., Toronto.—Davis-Bow-

inanville oxy-acetyleue apparatus, generators,
Mowpipes. armor i)late cutting demonstration,
etc. Representatives: H. W. Carter, P. Sorlcy.
Canadian Pneuniatie Tool Co., Montreal —

Pneumatic tools and fittings.

Geo. W. Cole Co., Toronto.—Cole heaters,
lioiler feeders an<l steam specialties. Repre-
sentative: G. W. Cole.
Cana^la Marliiner.v Corporation, L,td.. Gait,

Ont.—iWoodworking tools, viz: 48 in. band
resaw, tenoning machine, .32 in. knife grinder,
sash morticer and relish.er, hollow chisel mor-
ticer, chain morticer, New Pattern liglit vari-
ety saw bench, set of sample knives; iron-
working tools, viz.: 36 in. vertical drill, 25 In.

vertical drill, 24 in. backgeared crank shaper.

Ont.—Woodworking machinery and saws.
The Holden Co., Montreal.—Complete line of

portable electric and air tools, rock drills and
railway supplies. Representative: J. B.
Wilson.
The Hare Engineering: Co.. Toronto.

—

FuW
size installation, demonstratnig the operation
of the Fulton water-cooled mechanical stoker.
Terry steam turlwnes, and Swartwout steam
separators. Representative: J. F. Wood.
Jones & Gla«8CO, L,td., Jlontreal.—One 150

horsepower "Renold" silent chain drive, one
<iO horsepower "Renold" roller chain drive.
Jones & Moore, Toronto.—^Full line of elec-

tric motors, for 1, 2 and 3 phase and direct
current. Shoe flulshing machinery in oper-
ation. Representative: W. Daltou.
n. K. MeL.aren. Ltd., Montreal.—British oak

tanned belting, D.K. balata belting. Philips
pressed steel pulleys, D.K. wood pulleys, etc.

Representative: W. S. Hamilton.
J. I,. Morrison Co., Toronto.—Full line of

bookbinders' and paper machiner.y. Repre-
sentative: W. Doldring.
The Massej-Harris Co., Toronto.—Portable

saw outfits, gasoline engines in operation, 1

No. 1.0 self governing grinder driven by gaso-
line engine. Representatives : B. Graham, X.
A. .Mcintosh, A. Verity.

Pratt & VVhitne.v Co., of Canada, Ltd., Dun-

GENEKAL, SECTION.
The Canadian Fairbanks-Morse Co., Toronto,

are e.xhlblting in the agricultural machinery
section oil and gasoline engines for electric
lighting, pumping and general purposes, also
marine engines. .-V 25-pbarreI "Midget" niill is

in operation. Representative, G. Wheeler.
The Dennis Wire & Iron Works Co., Lou-

don, Out., located in the Process Building,
have an interesting line of "Dennisteel"
clothes lockers, filing cabinets, safe cobinets
and steel stools. Representative, M. B. .Mac-
Neely.
Consumers Gas Co., Toronto, have two ex-

hibits in the Process Building, one being
devoted to a display of gas-hardeuiug fur-
naces lor tool room, also forging and soft
metal furnaces. "Tyco" and "Taylor" re-
cording pyrometers are also te be seen.
Representative, H. E. G. Watson.
The International Time KecordiuK Co. of

Canada, Ltd., Torontt), are denionstratii.g in

the Process Building cost systems and time
clocks. Representatives, F. Mutton. 1.. H.
.Morton, H, B. Lukens and J. F. MacBiide.
The W. S. Mahaff.v Co., Toronto, are exhib-

iting in the Grand Stand Section the "Lifton"
transporting truck, also a number of ware-
house and factory trucks of variou.s types.
Representative, F. G. Mahaffy,

lA.V.VDIA.N .\.\'i|((.\.\I, i:Xnil'.ITll>N SilOWIXti SI-MPICIX oi' Till': (JKlllXll.S AM) I, AKt; lltllNT.

l(.

IciU.

King,
cared
P. V.

oower prcs!
Iturtun, W.

Representatives :

Irving, M. Pres-

Ciiapninn l>oul>Ie Ball IV-arlng Co. of Can-
ada, Ltil., Toronto.—"Cliapnian" elevating
lruck.< for factories and w.irchouses. Shell
Uiachini'ry in operation. CoTupleto line of
ball bearings for all purposes. Illuminated
disjday board. Rcpresent.itives : W. ,T. .Mur-
ray. «'. if. Murray, W. C. Hockin and H. O.
IMwards.
The llodKe Mfgr. Co., Toronto,—Complete line

of transmission machinery. Including steel and
wood iiulleys. bearings, hangers, elc. Rc-
prcscnt.itive: .1. F. Haas.
Dominion Belting Co.. Hamilton, Ont, —

Mapl.' Leaf stid'licd cotton duck belting for
power transmission and conveyors. Reprc-
scnlatlvo: .1. Scott.
Len BdmondK, .Hmlths Falls, Ont. -iMajile

sugar cvnporatoi's and supplies for the in-
dustry jiiailc 'liy Small Ilndhcrs.

Klllot Wood Workei", Ltd., Toronto.—Xo. 3
machine with illlling tabic .'ind graduated in-
ilcx plate for revolving, wood drilling machine,
-iroll saw and simper. Representative: W.
A. Elil(,t.

(ienernl Machinery Co.. Toronto. - G.M.C.
Milomalic w.iler systems: demonstration of
I.ultwcilcr piirnjis. Representative: W. Mc-
I.aihlan. (i. Walter <ireen Co., IVterhorouxh.

das. Ont.—Special exhlljit of small tools for
high explosive and shrapnel shells, full line
of milling cutters, taps, dies, drills, and ream-
ers. Representatives : T. R. Whitehead, A.
Webb.
Prewton Woodworking Ma<*hlne Co., Preston,

Ont.—Tenoning machine, power feed saw, 12
in. molder, 3fi in. band saw, 24 In. panel
planer. :w in. high speed ball bearing shaper
and Newport attachment for molding m;i-
chlnes. Re|irescntatlves : W. ,T. Murray, W.
K. Near, A. M. Kerr,

Tallnian Brass £ .Metal Co., Hamilton, Ont.
—Arctic aniifrlction nu'tal, brass ,ind alnm-
Inum ware ;ind r-.-istings.

Twin Clt.v Oil Co., Berlin, Ont. - FiM'd
crushers in operation. Manzel <dl pumps, .inil

compressors. Representative: A. V. Phlllil)S.

Victor Haw AVorks, Hamilton, Ont.—Power
hack saws operating on shell in.iterial, Vic-tor
saw blades. Re|iresentatlves : W. F. Pollock,
A. V. Wilson.

A. R. Williams ^lai-lilnery Co., Toronto.

—

Bnyd lioring machine' for high explosive
shells. Cha|>nKin transfer truck. Holilen Mor-
gan tlirearl milling machines, 14 Inch T.c Blond
engine lathe. Reeves wood jmlleyw. marine
gasoline engines, rowliont molors, etc. Hc-
pres<Milatlv<'s : .Mcs«r«. Cronk, Kicchel and Mc-
Donald.

Tile .lames .Morrih4>ii BrasM .^Ifg. Co., 'I'o-

ronto, are exhibiting in the Process Ituilding
a full line of brass steam goods, including
safety and reducing valves, gauges, locomotive
injix'tors and vjilves, etc. Representatives, A.
Betton and W, Dobbin.
W. A. Drummond & Co. are showing In the

Grand Stand Sj'etion an extensive line of
dairy and refrigerating nnicidnery ;ind sup-
plies, IncUHlIng a 2-ton and J4-ton machine,
the latter being In operation. Representative,
A. P. .MacI)onald.

M. F. Bowser & Co.. Ine., Toronto, h.ave
exhibits In tlie T'r.-nisportation and I'rocess
Buildings. These include gasoline and Inbrl-
<'atlng oil systems, "Red S«'utry" l)ump for
automobile and curb fllling stations. Kepre-
senttiMves, R. W. Williams, H. T. Stern and
A. E. Moffatt.

A. II. Wynter-,Folner, Ltd., Toronto, are
showing In the Transportation Building a
full line of the well-known "Weston" port-
.'i.ldc electrical instrtinu'nts. Representative,
S. E. File.

The Tygnnl Rotary Engine Co., Toronto,
are demonstrating in the Agricnitural Mn-
chliuM-y *<<>ctlon the "Tygarci" rotary engine.
Two units, 22 h.p. «ind .'«> h.p., are being
simmi. Representatives, Professor .l.inirs \V.
Tygnrd and F. G. Moore.
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WAR EFFECT ON MACHINE SHOP METHODS AND
EQUIPMENT

IN
the midst of numerous speculations as to the future

of Canada's manufacturing industry, it may not be

amiss to draw attention to the changed conditions

under which in the coming time business problems will

have to be approached and solved.

In a number of ways, the shell industry has been an

eye-opener to us. Many firms which a year ago did but a

limited business in machine work—iron founders, tin-

smiths, structural workers and others, are now running a

modern machine shop on most modem lines.

The requirements of a shop which must produce accur-

ate work at a given figure, and also in a quantity, are

understood more thoroughly now than ever before. Tool-

makers are no longer frowned upon, the tool-room being

recognized as something more than a mere luxury. The

necessity for employing skilled help in maintaining out-

put has been so borne in upon us that the application of

scientific methods and labor-saving devices will be prose-

cuted with increased vigour when our manufacturing

resources are again normally operated.

When such a time comes, there will doubtless be many
who, having been fortunate in their selection of machines,

will be able to adapt them to the more economical pro-

duction of their various specialties. Plants which have

installed automatic and semi-automatic machines, turret

lathes, screw machines, etc., may be classed in this reck-

oning.

In competition with these, however, will be found

others, and they may constitute a substantial majority,

who, having a more varied assortment of equipment, evi-

denced their ingenuity in converting, adapting, and utiliz-

ing in numberless fearful and wonderful ways, anything

that happened to be available. Regarding such, instances

have come to light where machines by standard makers

have be£n put to work on shell operations, the proper

performance of which required, according to existent

ideas, the utilization of complex machinery of ten times

the value. Further, and as if to add insult to injury, the

amount of tooling necessary was cut in half as a result

of judicious experiment in methods and selection of ma-

terials, until the output of obscure machines became

many times gi'eater and was obtainable at a trifling cost.

When shells are a thing of the past, the activities of

our plants will diverge and radiate in many directions.

There will be a parting of the ways, and only balanced

judgment will decide between success and failure—be-

tween a continued activity, rich in progress and develop-

ment, and a helpless floundering in the mire of misdirected

eiTort and inexperience. Wliile naturally jiroud of our

new, modern tool equipped plants, we must b'-ar in mind

that not a few other people have been using these same

machines for years past, earning their living thrrugh

them, and know just what they can do, and how much it

costs to do it. Shell work may pay a fair return on the

investment, but it offers no wide field of experience en

different classes of work, either as regards materials or

labor. The results obtained in shell manufacture indicate

in moderate degree what may be accomplished in the di-

rection of specialization of operations rather than of

machines.

Specialization of equipment is exemplified by some

recent productions in the United States where machines

of the multiple type have been developed t'> a marked

degree. The use of such machines, or even a tendency in

that direction can, however, be justified only by a de-

mand which would keep a sufficient number of them busy,

and warrant tlie employment of the expert help necessary

for maintaining their operation reliability and ui>-keep

expense.
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Our Manufacturcr5'

^~i^

Representative of Canadian manufacturers, their families and adm,inistrative staffs who
have heeded the call of Empire for active service on our various overseas contingents.

MUNITIONS WORKER AND SOLDIER

SPEAKING recently at a meeting of emp loyees of

Swan, Hunter & Wigham Richardson, Wallsend-on-

Tyne, Dr. Hunter challenged the accuracy of the oft-

repeated assertion that men in the factory were as

useful as those at the front, and declared : "It is not

true. A man at the front is twice as good as a man
in the factory. These men are making sacrifices, and

it will be a shame and a crime if, through any slack-

ness on our part, even one of these brave lives is lost.
'

'

LIEUT. W. S. DRKWKY,
K. L. Drewry, Ltd., Winnipeg.

CAPT. U. C. TRKNAIIAN,
Domestic Specialty Co., Hiimiiton, Onit.

CAI'T. ti. U. .MtLAUCjlILAN,
McLauelila-n & Song, Ltd., 6wen Souuil,

CAI'TAIN .1. SlKWATtT GUAl'TO.N,
fJrafton & Co., Dundafi, Out.

LT.-CUL. ,1. lUtUCK I'AYNB,

J. Bruce Payne, Ltd., Granby, Que.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIO IRON.

Grey forge, Pittsburgh $14 45

Lake , Superior, char-

coal, Chicago 16.25

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.

Middlesboro, No. 3 22 00

Carron, special 23 00

Carron, soft 23 00

Cleveland, No. 3 22 00

Clarence, No. 3 22 50

Glenoarnock 26 00

Summerlee, No. 1 28 00

Summerlee, No. 3 27 00

Michigan charcoal iron. 26 00

Victoria, No. 1 23 00

Victoria, No. 2X 22 00

Victoria, No. 2 plain.. 22 00

Hamilton, No. 1 22 00

Tea lead $ 3 25 $ 3 50

Scrap zinc 8 50 9 00

Hamilton, No. 2 22 00

19 00

19 00

19 00

19 00

19 00

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect June 25, 1915:
Ijapweld

FINISHED IRON AND STEEL.
Per Pound to Toirge Buyers. Cents.

Common bar iron, f.o.b., Toronto 2.20

Steel bars, f.o.b., Toronto 2.20

Common bar iron, f.o.b., Montreal 2.20

Steel bars, f.o.b., Montreal 2.20

Twisted reinforcing bars 2.20

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh 1.30

Tank plates, Pittsburgh 1.30

Beams and angles, Pittsburgh.... 1.30

Steel hoops, Pittsburgh 1.40

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.10

Small shapes 2.35

Warehouse, Freight and Duty to Pay. Cents.

Steel bars 1.90

Structural shapes 1.95

Plates 1.95

FrelBht, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents less

carload.

1/4, % in.

Buttweld
Black Gal.

Standard

.. 63 321/2

% to 11/2 in.

2 in

21/2 to 4 in.

41/2, 5, 6 in.

7, 8, 10 in.

68

73

73

73

411/2

461/2

461/2

461/2

Black

69

72

70

67

BOILER PLATES.
Montreal. Toronto.

Plates, 1/4 to 1/2 in., 100 lb. $2 35 $2 25

Heads, per 100 lb 2 55 2 45

Tank plates, 3-16 in 2 60 2 45

OLD MATERIAL.
Dealers* Buying Prices, ^lontreal. Toronto.

Copper, light .$n 00 $11 75

Copper, crucible 12 00 12 50

Copper, unch-bled, heavy 12 00 12 50

Copper, wire, unch-bled.. 13 00 13 50

No. 1 machine compos 'n 11 00 11 00

No. 1 compos 'n turnings. 9 00 9 00

No. 1 wrouorht iron 6 00 6 00

Heavy melting steel 7 00 7 00

No. 1 maehin'y cast iron 10 50 10 50

New brass clippings.... 11 00 11 00

No. 1 brass turnings 9 00 9 00

Heavv lead 4 50 4 75

X Stronr P. F.

...56 321/214, % in

1/2 in 63 391/2 . .

.

34 to 11/2 in. . . 67 431/2 . .

.

2, 21/2, 3 in. . . 68 441/2 . .

.

2 in 63

21/2 to 4 in 63

41/2, 5, 6 in 66

7, 8 in 59
XX Stronc P. E.

1/2 to 2 in 44 201/2 . .

.

21/2 to 6 in 43
7 to 8 in 40

Genuine Wrot Iron.

% in 57

% in

% to 11/2 in.

2 in

21/2, 3 in. ..

31/2, 4 in. .

.

41/2, 5, 6 in.

7, 8 in

62

67

67

67

361/2

351/2

401/2

401/2

401/2

63

66

66

63

60

Gal.

421/2

451/2

431/2

401/2

.391/,

421/2

421/2

351/2

19%
I61/2

361/2

391/2

391/2

361/2

331/0

Wrought Nipples.

4 in. and under 77i/^%

4% in. and larger 72i/2%

4 in. and under, running thread. 57i/2%

standard Couplinsrs.

4 in. and under 60%
4% in. and larger 40%

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh . .

.

$22 00

Openhearth billets, Pittsburgh.. 22 00

Forging billets, Pittsburgh 28 00

Wire rods, Pittsburgh 25 50

NAILS AND SPIKES.

Standard steel wire nails,

base $2 40 $2 35

Cut nails 2 50 2 70

Miscellaneous wire nails.. 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws..,. 65%
Sq. Head Set Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45%
Flat & But. Head Cap Screws 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in. N 70%
Semi-Fin. Nuts up to 1 in 70%
Semi-Fin. Nuts over 1 in 72%
Studs 65%

METALS.
M'o"tr*'nl. Toronto,

Lake copper, carload ....$20 00 $19 50

Electrolytic copper 19 75 19 25

Castings, copper ] 9 00 19 00

Tin 40 00 39 00

Spelter 19 00 19 00

Lead 6 25 6 25

Antimony 40 00 40 00

Aluminum 40 00 40 00
Prices per 100 Iba.

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws 75

Stove bolts 80

Plate washers 40

Machine bolts, % and less 70

Machine bolts, 7-16 and over 60

Blank bolts 60

Bolt ends 60

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes. .414c per lb. off

Nuts, Hexagon, all sizes.4%c per lb. off

Iron rivets 721^ per cent.

Boiler rivets, base, %-in, and

larger $3.25

Structural rivets, as above 3.25

Wood screws, flathead,

bright 85, 10, 7%, 10 p.c. off

Wood screws, flathead,

Brass 75 p.c. off

Wood screws, flathead,

Bronze 70 p.c. off

LIST PRICES OF W. I,
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COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsville Foundry Coke. . .4.85-5.15

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton (.•.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 45%
At warehouse 40%

Warehonae price atDiscounts oir new list,

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half

Putty, IQO-lb. drums
Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll .

.

Motor gasoline, single bbls., gal...

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil, boiled, single bbls. .

.

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. .

.

Lead wool, per lb.

Pure Manila rope

Transmission rope, Manila

Drilling cables, Manila

Lard oil, per gal

Union thread cutting oil

Imperial quenching oil

24.75

2.70

9.67

0.18

0.95

0.18

0.18

0.64

0.65

0.68

2.50

4.00

0.10

0.16

0.20

0.17

0.73

0.60

0.35

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
% inch $8.00

5-16 inch 5.35

% inch 4.60

7-16 inch 4.30

% inch 4.05

9-16 inch 4.05

% inch 3.90

% inch 3.85

% inch 3.65

1 inch 3.45

Abare quotations are per 100 lbs.

TWIST DRILLS.

%
Carbon up to 1^4 in 60

Carfbon over 1% in 25

High Speed 40

Blacksmith 60

Bit Stock '..60 and 5

Centre Drill 20

Ratchet 20

Combined drill and e.t.B.k 15
Discounts off standard list.

REAMERS.
%

Hand 25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25
Centre 25
Pipe Reamers 80

Discounts off standard list.

IRON PIPE FITTINGS.
Canadian malleable, 35 per cent.; cast

iron, 60; standard bushings, 60; headers,

60; flanged unions, 60; mallealble bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $3 00 $2 90

Canada plates, dull,

52 sheets

Canada Plates, all bright.

.

Apollo brand, 10% oz.

galvanized

Queen's Head, 28 B.W.G.
Fleur-de-Lis, 28 B. W. G..

.

Gorbal's Best, No. 28

Viking metal, No. 28

Colborne Crown, No. 28..

3 25

4 40

6 40

6 00

5 75

6 50

6 00

5 38

3 50

4 60

5 95

6 25

5 75

6 50

6 00

5 30

Size

1 in.

11/4 in.

11/2 in.

1% in.

2 in.

21/4 in.

21/2 in.

3 in.

31/4 in.

31/2 in.

4 in.

BOILER TUBES.
Seamless Lapwelded
$11 00

11 00

11 00

11 00

11 50

13 00

14 00

16 00

20 00

25 50

9
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents

Montreal, Que., Aug. 30, 1915.—There
is a firmer tone in the metal market, due

to the fact that the demand is increas-

ing without definite assurances of in-

creased supplies. A general increase of

$1 a ton is announced on pig iron and an

increase of $1 a hundred on spelter. The
demand for pig iron is fairly quiet, there

being supplies available for all require-

ments.

High Speed Steel.

The high speed steel situation has

reached a point that is looked upon by
many as sejious. It is becoming daily

more difficult for dealers to fill orders,

although some firms are fortunate in

having a fairly large stock on hand.

The representatives of one British firm

are feeling very optimistic over the fact

that they have a shipment on the ocean

which will be due here shortly, but in

this respect they seem to be entirely

alone. It is freely prophesied that owing
to the embargo against shipping steel

from the Old Country containing tung-

sten or molybdenum the high speed

steel situation here will become more
and more acute, and two dollars a pound
steel is looked for at a quite early date.

In some cases larger-sized bars and un-

usual sizes have been re-rolled, but the

amount of this additional supply of

stock will not affect the situation to any
extent. It would be wise for manufac-
turers to look into the future a little as

far as their stock of high speed steel is

corieerned, and assure themselves that

they will not have to suspend operations

owing to the possible inability of secur-

ing a suitable supply.

A notable feature at present is that

antimony which has been quoted around
40 cents has been steadily declining.

There is little British antimony on the

market, but recently it has become ap-

parent that it is possible to secure fairly

large quantities of Chinese and Japanese
material. While 30 cents has been the

figure quoted in the United States, this

is even shaded at present by Montreal
dealers. Another factor is also appar-

ently affecting the situation, it being

rumored that shrapnel bullets will be

made in the near future without the use

of antimony. A gentleman in close con-

nection with the Government informed
your representative that shrapnel bullets

which were being tested by the Govern-
ment were apparently giving most satis-

factory results, and if these are adopted,

the use of antimony will be eliminated

from the manufacture of shrapnel shells

altogether. This will have a tendency to

depress the market still further. British

antimony is scarce at 40 cents a pound,

and Chinese and Japanese is quoted at

from 27 to 29 cents.

Machine Tools and Supplies.

A striking indication of the scarcity

of machine tools is illustrated by the

fact that a Montreal firm have a large

order for Canadian-made machine tools

from Great Britain. Although they have

made a special effort to fill it, so far they

have been unable to get any quotations

representing what would be consider-

ed a reasonable time for delivery.

As far as the Montreal market is con-

cerned, Canadian-made machine tools.

ALLIES' PURCHASING
AGENTS.

The Trade and Commerce De-
partment, Ottawa, has published

the following list of purchasing
agents for military purposes for

the allied Governments:

—

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain
LafouUoux, Hotel Brevort, New
York; Direction de I'Intendance
Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti
and Alexsieflf, care Military At-

tache, Russian Embassy, Wash-
ington, D.C.

except an occasional second-hand unit,

are not to be had, and it is apparent that

this condition will continue for some
months to come. Some Montreal deal-

ers are well supplied with second-hand

tools, and a fair amount of new Ameri-

can machines; for these a good demand
is reported.

Leather belting manufacturers report

that the great scarcity of raw material

has made it next to impossible to secure

enough leather to enable them to fill or-

ders. At the beginning of the war the

saddlery manufacturers and boot and
shoe dealers secured practically all the

available stock, and in some instances

were helped out by the leather belting

manufacturers, who could now use large

quantities to advantage, but are \iu-

able to secure same. There is demand

for all kinds of small belting in connec-

tion with the manufacture of war muni-
tions; in fact, this market is ex-

tremely active. The demand for small-

sized belts is greater in Montreal than

it has been for a great many years, and
there seems no sign of a diminished ac-

tivity along this line.

®
Toronto, Out., Aug. 31.—It i3 general-

ly believed that the British Government
will continue to place orders for war
equipment in Canada while the need
lasts. The prospects for further im-
provement in business are therefore-

bright, more particularly with regard to
the export trade. The indications point,

especially in the West, to a heavy crop,

which will have an exceedingly beneficial

efl'ect on business generally. There have-

been no developments of importance in

the shell industry recently, but there ap-
pears to be little doubt that further ord-
ers will be placed, particularly for high
explosive shells as soon as Canadian
plants are in a position to turn out fixed

ammunition. It is understood that

David A. Thomas, the representative of
the British Government, is favorably im-
pressed with what he has seen during his

investigations as to what can be done in

Canada towards making shells.

With regard to domesitic trade, condi-

tions srenerally speaking are quiet, but
considerably better than earlier in the
year. The large increase in the export

trade will no doubt in time have a stim-

ulating effect in the domestic business.

There has lately been a more active de-

mand for agricultural implements and
consequently a few iron foundries have
been doing better business; the majority
of plants, however, are feeling the ef-

fects of the depression. The building

trade locally has picked up a little, but

is still considerably below normal. Muni-
cipal work all over Canada has been very

light this season on account of the dif-

ficulty in financing improvements.

Steel Market.

Conditions in the steel trade continue

favorable, due to the increase in the ex-

port business and the large demand for

bars and forgings for shells. The recent

orders for railway cars have also created

a demand for steel. It is announced that

the Nova Scotia Steel & Coal Co. are

working day and night on shell orders

and are also making a lar^e number of

forgings for Clyde shipbuilders. Prices

on all steel products are holdinsr very

firm although there are no changes to

note this week.

The recent strength in the spelter mar-

ket has had an unsettling effect on the

sheet, market, and prices are irregular.

Following the decline in the spelter mar-

ket, prices of sheets weakened, but are
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now firmer, and some mills are refusing

to quote for contract delivery because of

the uncertainty of the price for spelter.

The high-speed tool steel situation

shows no improvement and prices for the

finer grades of tool steel have advanced
again due to the increasing cost of tung-

sten and scarcity of supplies.

Conditions in the steel trade in the

States continue very active. The heavy
demand for steel rounds for shells is the

leading feature, and specifications are

cominc in so fast that the mills are get-

ting further behind on deliveries, not-

withstanding the heavy shipments. Prices

on bars and shapes are firmer, and some
business is being done at 1.35p Pitts-

burgh.

Pig Iron.

Pig iron prices in the States have ad-

vanced in all markets, grey forge be-

ing now quoted at $14.45 Pittsburgh. The
situation locally has not changed mater-

ially and the demand for foundry iron

is light. Hamilton and Victoria brands

are unchanged at $19.

Scrap Metals.

Prices on various scrap metals are un-

changed with the exception of heavy

melting steel, which has declined and is

now quoted at $7; this is accounted for

by an excess of supply over demand.

Copper and brass scrap are in good de-

mand and the market is firm.

Machine Tools.

There is no change in the situation,

the demand for new tools is less active,

but deliveries are no better. Prospec-

tive shell manufacturers are in many
cases keeping out of the market until

more orders for shells are distributed.

Some firms already engaged in produc-

in<r shells are buying tools from time to

time to readjust their plants, or for ex-

tensions. There is a srood demand for

second-hand tools, and deliveries are

better nn this class of equipment, espec-

ially for lathes.

Supplies.

A brisk demand for snail tools such

as ("itters. dies, taps, etc., is reported,

and good business is being done in al-

most all lines of machine shop supplies.

An advance in the prices of waste has

been made, varying from ^.^C'to %c per

pound. The new prices are given in the

selected market quotations. The in-

creased cost of raw stock is the reason

for hifrher prices.

Metals.

The feature of the market this week is

the recovery of spelter following heavy
buying. Although there is a good de-

mand, indications point to an attempt
by sellers to advance the market. The
tin market is unsettled with a weak
tendency. The copper market is un-

settled> and prices are slightly

higher. Lead is stronger and
aluminum are quiet and firm at un-
clianged quotations. There is a good de-

mand for metal for munitions, but or-

dinary business is only moderate.

Tin.—The New York market is dull

and unsettled with a weak tendency.

This dullness is caused by the failure

of the London market to advance in this

m.etal in proportion to copper and spel-

ter. Local quotations are unchanged at

]9c per pound.

Copper.—The market is unsettled and
the situation uncertain owing to prices

being advanced for no apparent reason.

Copper consumers have been out of the

market for some time and a buying
movement may follow as a result. The
market has advanced y^e locally, and

lake copper is being quoted at 19c per

pound.

Spelter.—The market has re-acted and
prices are higher, some large orders hav-

ing been placed in New York for prompt

CANADIAN GOVERNMENT
PURCHASING COMMISSION.

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-

ation:—George Ganlt, Winnipeg;
Henry Laporte, Montreal; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

and early delivery. The market is ex-

cited and indications point to manipula-

tion. The advance is 3c locally at a

nominal quotation of 19c per pound.

Lead.—The market is more active and

Iigl)ter. The Trust has advanced their

price to 4.90c New York. Locally lead

has advanced i/4c and is quoted at 6I/4C

per pound.

Antimony.—The market is quiet but

firm for future, and unsettled for spot

delivery. Quotations are unchanged at

40c per pound.

Aluminum.—The market is quiet but

firm and unchanued at 40c per pound.

®
OCEAN TONNAGE SHORTAGE.

TT is said that an agreement has been

reached between the Governments of

Great Britain and Canada whereby the

former will recognize the urgency of the

situation and refrain as much as pos-

sible from commandeering ships that are

needed for grain. So far as the ocean

tonnage is concerned, however, the

shortage is by no means so serious as

has been claimed in some quarters; but

while the passenger service has in some
cases vanished, and in senera! has beer

reduced to a minimum, there has sprung

up in its place a freight service that far

surpasses any that Canada has owned in

the past. The big liners have been re-

placed by large freighters.

Investigation has shown that at the

present time the Cunard Company has
four of these vessels, two of which have
already visited the port of Montreal, al-

though under changed names. Tliis fact

is also testified to by officials of Lloyds.

In this way the absent passenger boats

have to a considerable extent been re-

placed. That the available tonnage to

carry grain will compare not altogether

unfavorably with past years is illus-

trated by the fact that while the '-'ic-

rorian, one of the largest of the passen-

ger boats (an Allan liner) could carrj'

only about 4,000 tons of grain, the Mon-
arch (one of the freighters replacing pas-

senger ships) can accommodate between

8,000 and 9,000 tons. So, while the num-
ber of ships may be less, the carrying

capacity will be much greater than has

generally been believed.

MACHINE TOOL OPENING IN
RUSSIA.

THE Department of Trade and Com-
merce, Ottawa is in receipt of a com-

munication from the office of the High

Commissioner for Canada at London,

enclosing the name of an English firm,

with connections in a number of the im-

portant centres of Europe, who desire to

get into touch with a reliable Canadian

merchant firm or manufacturing house

to act as purchasing agents for ma-

chine tools and other plants. The firm

in question has recently sold some ma-

chine tools to Russia for the manufac-

ture of ammunition and have received

additional inquiries for shell-making

plant, but on account of the taking over

of the English tool-makers by the Eng-

lish Government, it is not possible at

present to offer English-made machines

for some types of shells.

This English firm therefore would

like to communicate with one large

manufacturing house in Canada, which

could supply the major part of the plant

itself and get tenders for the remaining

part, or else with a merchant house in

Canada, who are thoroughly acquainted

with the machine tool business and who

could give them tenders for plant, get-

ting the machines from the various

manufacturers, with whom they are ac-

quainted. Canadian firms, who may be in-

terested in supplying the equipment that

is asked for, will obtain the name and

address of the firm in question, who are

making the inquiry on behalf of their

Russian clients, by applying to the De-

partment of Trade and CJommerce, Ot-

tawa.
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S. S. "ONTARIO NO. 2" TRIAL TRIP.
CAB ferry Ontario No. 2, which will ply

between Cobourg; and Port Cliarlotte in

connection with the Grand Trunk Rail-

way, made her initial trip, the builders'

trial, on 'Saturday, Aue:. 28, with about
200 sjuests aboard. The behavior of the

new vessel was most satisfactory in

every respect. The Ontario No. 2- was
built and enarined in Toronto at the

yards of the Poison Iron Works, Ltd.

The new ferry is 318 feet long; beam
moulded 54 feet; depth to main deck, 20

ft. 6 in.; draft loaded, 16 ft. 3 in.; ton-

nase, .5,400; horse-power, 4,500. She has

two propellers, each driven by a jet con-

der.sina: triple-expansion engine having

cylinders 201^4 in., 30 in. and 54 in. by

36-in. stroke, and making 110 r.p.m. The
boilers are Scotch type, four in number,

each being 14 ft. diameter by 12 ft.

long, and giving a working pressure of

180 lbs. per sq. in.

Captain F. D. Forrest, Commodore of

the Ontario Car Company's fleet, was at

the helm, and W. H. Smith, manager of

the company, represented Vice-I'resident

Kelly of Chicago, who was. unable to be
present. The new ferry will go into com-
mission on October 1, taking the place

of the car ferry Ontario No. 1, which will

be laid up for the winter.

The new vessel has accommodation for

thirty cars, each carrying seventy tons,

also accommodation for one thousand

passengers. The guests were entertained

to a buffet luncheon. A Boy Scouts' pipe

band provided music as the visitors in-

spected the various sections of the new
vessel. Upon the return of the ferry to

her moorings at the Poison Iron Works,
Ltd., yards, a vote of thanks was tend-

ered Col. J. B. Miller, president and gen-

eral manager of the latter company.

Guests.

Among those on board, which included

a large number of ladies, were: Col. J. B.

Miller, W. H. Smith, J. W. Griemer, fleet

engineer of the Ontario Car Ferry Co.,

and W. F. Crawford, the chief steward;

Captain Harry Poison; William New-
man, naval architect and works manager
of the Poison Company, who superin-

tended the construction of the new ves-

sel ; A. H. Jeffrey, A. E. Matthews, Cap-
tain W. J. Bassett. J. T. Mathews. Cap-
tain ML Corcoran, Mayor Church, Alder-

man Ramsden, Alderman Ryding, J. W.
Somers, George Stevenson, Captain

FiVans, John Dodds; H. E. Wittenberg,

General Superintendent, G. T. R.; W. H.
Farrell. Superintendent of G. T. R. Ter-

minals; E. C. Horning, District Passen-

ger Agent, G. T. R.; Edmund Bristol.

M.P.; W. C. Seeley, Master Mechanic of

the Middle Division. G. T. R.; J. R.

Leckie. Assistant Master Mechanic, G. T.

R.; W. S. Wilson, Superintendent of

Transportation, G. T. R.; W. Hamilton,

L. Grabbel, Assistant General Baggasre

Agent. G. T. R.; J. D. O'Connor, f. W.
McClintock, James Stewart, tx-Alder-

man James McCausland, Frank Ryding,

Jack Edmunds, A. G. Webster, "Marine

Engineerins' of Canada," etc.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comlssioners and Commercial Agents should be kept supplied with catalogues, price lists

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

ArKcatine Republic.

H. R. Pousfl«tte, 278 Balcarce, Buenot Alre». Cable Addre«e,
Canadian.

Anstralasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian.

Britinh West Indies,

. H. S, Flood, Bridgetown, Barbadoea, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 8 Kluklang Road, Shanghai. Cable Address
Cancoma.

Cnba.

Acting Trade Commissioner, Lonja del Comerelo, Apartado
1290, Havana. Cable address, Cantraeom.

France.

Phllllpe Roy, Commissioner General, 17 and 19 Boulevard
des Capuclnes, Paris. Cable address, Stadacona

Japan.
6. B, Johnson, P.O. Box 109, Yokohama. Cable Address,

Canadian.

Holland.

J. T. Llthgow, Zuldblaak, 2€, Rotterdam
WatermlU.

Cable address

CANADIAN COMMERCIAL AGENTS

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street,

St. John's. Cable address, Canadian.

New Zealand.

W. A., Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

Sonth Africa.

W. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantraeom.

United Kingdom.

E. de B. Arnaudi, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable addreaa, Can-
adian ..

Acting Trade Commissioner, North British Building East
Parade, Leeds. Cable address, Canadian.

F A. C. Bickerdlke, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantraeom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-

dress, Cantraeom.

Harrison Watson, 73 Baslnghall Street, London, B.C., Bng-
land. Cable address. Sleighing, London.

British West Indies.

Wgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. B. Beckwith, c-o Tracey Hmos, Medellln, Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

Norway and Denmark.

C. B. Sontum, Grubbeged No. 4, Christiana, Norway. Cable
address, Sontums.

Sonth Africa.

D. M. McKlbbin, Parker, Wood & Co., Buildings, P.O. Box
539, Johannesburg.

B J Wilkinson, Dnirban, tl St. Andiew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER' S OFFICE.

United Kingdom.
W. L. Griffith, Secretary, 17 Victoria Street, London, S.W., Bngland.

I
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Production of Shells in a Plant Specializing in Cut Gears
Staff Article

Resourcefulness in gripping and mastering the details of shrapnel shell manufacture
has not, as vnll have been noticed from, our leading articles in this and recent issues, been
confined to any particular section of Canadian mechanical engineering enterprise. The plant

here featured, although not a leader in point of size, earns that distinction in its output.

PREVIOUiS to taking up the manu-
facture of shells, the plant de-

scribed in this article had been

devoted exclusively to the production of

cut gears. While the gear-cutting ma-
chines themselves were of no use in

shrapnel work, the larger part of the

shop equipment fitted in very closely

with the new requirements. Consider-

able additional machinery was installed,

but it was almost all of the same kind

as that already in use, and merely repre-

sented such extensions as an ambitious

factory manager might hope to add to

such a plant during the next two or three

years. The hardening room, which de-

partment has given so many shell

makers a full measure of trouble, did

not in this case require any changes ex-

cept the addition of a larger soda water

boiler and a larger quenching tank with

circulating coils for cooling water.

The organization of this plant is based

on a production of one completed shell

every three minutes. The exact sequence

of operations on 18-pounder shrapnel

varies somewhat according to available

facilities, but in a broad sense the gen-

eral grouping of operations is similar in

most plants.

The preponderance of Jones & Lam-
son flat turret lathes in this shop will

be noted, as well as the fact that a num-
ber of these are of the double spindle

the machine in which this is done was a cutting off tool. These tools are lo-

designed and built by the Hamilton cated on two separate slides, one on each

Gear & Machine Co., Toronto, and has side of the chuck, with different rates

been in demand from other shops since of feed (ratio about four to one) to

FIG. 2. DOUBLE SPINDLE I/ATHBS BQUIBPED WITH UXIT TOOL BH)CKS.

the shell business began to assume its

present importance. The shell is en-

circled by an annular chuck with auto-

matic jaws, which grip the shell body
and leave both ends exposed. The shell

is located by a stop rod, positioning

from the inside of tne base of the shell.

Ilii. 1, "HAMILTON"' CUTTING-OFF M.\.CHINi;

variety, finishing two shells at each re-

volution of the turret.

Referring to operation 1—cutting off

—

Excess metal on the base of the forging

is removed by one tool, while the open

end is trimmed to the correct length by

suit their work. They thus automatic-

ally size the overall dimensions of the

forgings. Owing to the great variation

in the thickness of the bases of the

rough forgings, it is sometimes neces-

sary to take a very heavy' cut, as much
as five-eighths of an inch having been

encountered. As indicated by the illus-

tration, Fig. 1, ample belt power has

been provided for this heavy work.

Operation 2 includes rough turning

the outside, finish face base, round off

corner and machining groove. It is

handled on two double spindle and

one single spindle J. & L. flat tur-

ret lathes, size 3 in. x 36 in. The
tool arrangement on these machines is

decidedly interesting. That supplied by

the machine builders was found capable

of improvement, and a complete revision

of the equipment resulted, as sliown in

Figs. 2 and 3.

The work of waving and undercutting

the band groove has been concentrated

on one single spindle machine, and the

balance of the operations left to the

other three machines of tlie battery, as

mentioned above.

Unique Tooling

The gang tooling and the interchange-

.able unit tool blocks used on these ma-
cliines are particularly interesting

points, and are shown in Fig. 3. Tlie

three separate tools for finishing base.
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rounding corner, and machining groove

are shown in place, while on the right of

the illustration the block is dismantled,

showing separate rocking plates under

Coal Fired Furnace

The heat treatment is a particular

feature of shrapnel manufacture, and
the principles involved have been fre-

BMG. 3. UNIT TOOL JlbCvK, ASS'KiMT'.LINitJ .JKi. AMI t( I.MiIM INK.XT I'AKTS.

each tool. These cutting tools are

all maintained at standard angles

and dimensions, and are kept in

the tool room along with tiie tool-

setting jig shown in the illustration.

This jig is so constructed as to hold the

tool block in the same relation to a

dummy shell A (which is part of the

jig), as it will bear to the work on the

lathe. Spare 'blocks with the tools al-

ready set up are kept in the tool room
ready for the lathe hands.

The fixture used for cutting the dove-

tail in the band groove is rather un-

usual. It is shown in Fig. 4, from which

it will be noted that both tools work
from the same side and operate simul-

taneously. The shape of the tool hold-

ers is such that straight bars of square

ready-hardened high-speed steel can be

used, being ground only on the front

end. The cutting edges are well sup-

ported, and the tools cheap and of such

size that they readily conduct the heat

away from the cut. It is, therefore,

possible to work dry.

There is nothing very unusual about

the boring operation except that it is

split betwen two machines. The rough-

ing is done on a 25-in. "Grisholt" big

bore turret lathe, and the finishing on

a double spindle Jones & Lamson ma-
chine. Fig. 5. The shells at this point

are ready for the furnace room.

quently discussed. As mentioned above,

the e(iui]>ment used is the same prac-

tically without alteration as that used

for heat-treating and case-hardening

FIG. 4. T'XUERCUTTIXG BANiD GROOVE
ON J. AND L. FU\T TI'KRET LATHE.

gears. In. heating the shells for harden-

ing, a large Brown & Sharpe oven fur-

nace is used, and the fact that anthra-

FIG. 5: BORING EQUIPMENT ON DOUBLE SPINDLE J. AND L. FLAT TURRET LATHE.

cite is the fuel renders this operation

worthy of note. This is especially so in

view of there being no scaling from the

exposure to the direct heat of the fire.

There are reasons for this.

First, the heavy bed of incandescent

fuel, with only a moderate blast, main-

tains a reducing atmosphere in the fur-

nace. Second, the base and band groove

of the shell are painted before insertion

in the furnace with a mixture of boracie

acid and animal charcoal (bone black),

mixed to a creamy consistency with

quenching oil. Any slight amount of

oxygen in the furnace would, therefw^,
have to consume the carbon before at-

tacking the steel, and the boracie acid

makes the cleaning of the surface with

a rotary wire brush quite easy. No sand

blast is used.

The shells are quenched at a suitable

temperature in a tank of soluble quench-

ing oil, a copious streain of oil being in-

troduced inside the shell at the same
time. Subsequent tempering to a suit-

able scleroscope reading brings the

strength of the shell to the desired de-

gree. The onlj' subsequent cleaning re-

quired consists in washing in boiling

soda water, rinsing off in clean water,

and brushing with an "Economy" wire

brush on buffing stand.

In the next operation, the nose of the

shell is heated in a lead pot (gas fired)

for about two inches, and crimped to

shape in a hydraulic press. The shell is

then reheated in the same furnace to

relieve strains in the steel and after-

wards placed muzzle downwards in a

tray of ground mica to anneal.

The succeeding operation is done on

two single spindle flat turret lathes. Fig.

6. This operation consists in trimming

the shell to exact length, boring the

nose, forming the inside curve, tap-

ping the nose with a "Geometric"
collapsible tap, and rough forming the

outside curve of the nose. Both inside

and outside curves are formed with flat

cutters, brought into operation by cross

traversing the head of the machine. All

the operations on flat turret lathes are

controlled by stops, both for length and

diameter movements.

Noiseless Grinding

Finishing of the parallel portion of

the body on a "Ford-Smith" grinder

constitutes the next operation. The nose

profile is not ground. The holding ar-

rangement used on this machine is some-

what different from that in other shops,

in that the shell is mounted on centres,

using a cup over the base, and is driven

by gripping the nose end on the rough

shell about where the shoulder is to be

finished. (See Fig. 7.) This method of

driving relieves the chuck of all strain

due to -the pressure of the grinding

wheel. The live centre offers a much
firmer support for the shell, and conveys
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the grinding vibration directly into the

frame of the machine, where it is ab-

sorbed. The reduction of noise due to

this arrangement is remarkable, the

shrill whistle, which is so objectionable

when using a chuck, being almost elim-

inated.

The shells are then passed on, with the

plug centres still screwed into the

CANADIAN MACHINERY
shell be adjusted in the chuck, which

takes time, and is not so easily con-

trolled as the method described.

Unusual Profile Attachment

In the present case the sliell is chuck-

ed without any unusual care, and the

tailstock centre brought up to position.

This is done by sliding the tailstock a

FIG. li. MA('HI.\iIX(f .\NI) TIIKK.\I)I.\"« XOSK OF IS-l'K. SHI{.\rNRL SHBLL.

muzzle end, to the enjiine lathes (two iu

number), which finisli the balance of the

profile.

The profiling attachment used varies

somewhat from the usual arrangement.
The templet. Fig. 8, is mounted on
a rigid bar, which is securely fast-

ened to the tailstock instead of

the headstock, as in some cases,

or the lathe bed in others. The
adoption of this principle overcomes
the necessity for locating the shell

accurately in the chuck in relation to

the templet, and also enables full advan-
tage to be taken of the allowable varia-

tion in the overall length of the shell, so

that when a shell comes through which
is a little long, it is not necessary to re-

trifle nearer the shell than necessary.

The shell, previously trimmed to size on

the end, and being now fitted with a

centre plug, the machined surface on the

end of the shell is used as a point from
which to gauge the position of the tail-

stock, a suitably prepared point on the

end of the tailstock casting being used.

As the profile copy is rigidly fastened to

the tailstock casting, its position in re-

lation to the nose of the shell is deter-

mined accurately and individually for

each shell.

After a thorougli cleaning, the shells

are carefully gone over by a shop in-

spector and submitted to the Govern-

ment inspectors for the preliminary in-

spection of the completed steel shell
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ward motions. By this means a great
saving is effected in the handling and in

storage space. The first operation in the
loading room is the pressing on of the
copper driving bands, which is perform-
ed in the conventional manner, using a
six-cylinder hydraulic press of the tire-

setting type. From this machine the
bands pass to a 3-in. x 36-in. Jones &
Lamson flat turret lathe, where the
bands are turned. Two forming tools, a
roughing and finishing, are used, the
former feeding radially and the latter

being drawn through under the work in

a direction tangent to the surface.

Assembling

The copper band inspector picks up
the work from the tray on the rear of
tlie lathe and, after examining the band,
lays the shell on the assembling bench
close by the man who puts in the tin

powder cup and brass firing tube. This
cuts out two handlings. The shell is then
filled with lead bullets and the total

weight checked. The remaining space is

then filled with melted rosirj, which, on
cooling, acts as a matrix and prevents
any loosening of the internal parts under
the shock of being fired from the gun.
An additional object of the rosin is to
generate a cloud of smoke when the
shell is exploded so that the accuracy of
aim and range may be observed and con-
trolled by noting the smoke clouds.

The weiglit of the shell, including tho
rosin, is again accurately checked, and
the brass socket is screwed home in the
tlireaded nose. The end of the firing

tube projects through the central hole
in the socket and the joint between these
two is now securely soldered. An elec-

tric soldering bolt with hollow point is

used for this operation. The shell is

now
.
ready for the last machine opera-

tion.

A Simple Lathe

The outside form of the socket is

turned and the excess solder removed
from the inside in a special lathe built

TailsUik Crntrt

7. .MioTiioi) OK sirroirriNO smoi.r.s in (jitiN'OKit

Tailitoch 6pindle.

Bronze ^ojfi

move any more metal tlian is necessary

to come below the higli limit; whereas
when tlie profile cojiy is fixed rigidly to

headstock or lathe bed, the tool will cut

to the same point every time, unless the

case. On leaving the Government inspec-

tion room, the shells travel in a circular

pirth from one machine or bench iiosition

to another around tliree sides of the

loading room without any halt or l)ack-

by the Hamilton Gear and Machine Co.

for the purpose. It is purely a single

operation machine, being a lathe reduced

to its lowest terms. It consists of a

heavy spindle mounted in two- generous
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ring-oiling bearings and driven by tight

and loose pulleys and a wide belt. The

shell is mounted in a simple chuck of the

The last operation is the painting,

which is done on a four-spindle machine

let into a slot in the bench top and oc-

cupying practically no space. This ma-

chine is driven by a rope from the line

shaft which passes in serpentine fashion

about the four sheaves at the bottom of

between inspectors' and operators' posi-

tions.

A SHIPPING KINK.
By A. E. G.

THE Lovell-McConnell Mfg. Co., New-
ark, N. J., makers of Klaxon auto-

mobile signal horns, had considerable

difficulty in packing the latter so

that the bell of the born would not be

dented in transit. The trouble was

principally caused by the handlers drop-

ping the box in which the horn was

packed with more or less force, and if

the bell of the horn happened to be

PIG. 9. PLAN OF TOOL CARUIAGB ON SOCKET TURNING L.\THE.

hinged type, which grasps it back of

the shoulder. Fig. 9 shows a plan of

the tool carriage in which three tools

are used—front forming tool for the

curve of the profile, back forming tool

for the recess or check, and a boring or

facing tool for trimming the inside of

the socket and removing the excess

solder. The hand wheel on the cross-

feed screw is large, being about 9 in.

diameter, and graduated on the rim to

read in thousandths of an inch. Easy

reading and rapid work are facilitated

by the large circle and wide gradua-

tions. Of course, simplicity of the tool-

ing is also a factor in the quick produc-

tion which is obtained with this equip-

ment.

Flat Die Marking Machine

The sockets are next hand-tapped

with an expanding adjustable tap,

which is kept in accurate agreement

with the Government gauges, then passed

to an inspector and afterwards to the

miarking machine. The latter handles the

shell in the usual oscillating manner,

supporting it on rollers, but differs from
the usual type, in having the letters in a

flat die holder, which is traversed back

and forward under pressure by a rack

and gear segment. This form of con-

struction has a number of advantages,

chief of which is the cheapness of type

and the readiness with which they can

be changed when single letters become
damaged or worn out.

After marking, the shells are carefully

lilown out with compressed air and again

checked for weight before passing to the

Government inspector for the final in-

spection and marking with the official

acceptance stamp.

the spindles. After painting, plugs are

screwed into the sockets to protect them

from damage in shipping, and the shells

are packed in the regular six-round

boxes supplied by the Government.

The main feature of this plant, aside

from some very ingenious examples of

tooling, is the demonstration of how
much can be done with very limited floor

space in the way of eliminating storage

intervals and handling between opera-

tions. The machines are set very close,

and at each operation where possible

the shifting from one machine to an-

other is done by an inspector, who picks

up the work from the previous machine

and, after examination, places it ready

A SHIPPING KINK.

downward, the result was almost sure

to be a dented or crushed bell.

Someone in the shipping department

finally hit on the plan of putting rope

handles on all the shipping boxes, so

•for the next operator. In many cases he

can do this without taking more than one

step. On some operations, galvanized

iron chutes are used to carry the shells

FINISHING NOSK PROFILE.

that i! handler will naturally take hold

of the rope when moving the box. This

keeps the boxes top up in almost every

instance, and as the horns are packed

accordingly, the result lias been very

satisfactory.
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PRODUCTION METHODS and DEVICES
A Department for the Interchange and Distribution of Shop and Office Data

and Ideas Evolved from Actual Practical Application and Experience

HOLLOW PROFILE MILL FOR
SHELL NOSES.

A SIMPLE design of hollow mill

with single inserted cutter for

finishing the nose' profile of 3.3-

ineh H.E. shells is shown in Fig. 1. The

cast iron body (a) is provided with a

suitable taper shank to fit drill spindle,

and is bored out, as shown, to fit the

finished shape of the shell. This hole is

eoncentrie with the shank, but the out-

side diameter of the mill is made con-

siderably eccentric. In the end view it

will be observed that this heavy side is

partly cut away to allow of the Wade
(b) being secured in the proper position.

Clamping plate (c) is formed with a heel

which fits into check shown, and pro-

vides suitable support for the adjusting

screws (d) which are used in setting the

blade (b).

Clamping screws (e) pass through

clearance holes in the plate, and into

tapped holes in the body (a). Blade

(b) has two oval holes with ample clear-

ance, so as to allow, of considerable wear

on the cutter being taken up without

fouling screws (e).

Suitable clearance space for chips,

etc., is provided by this design. This

tflol is used only for the finishing cut or

scrape, and enables the desired profile to

be obtained easily by means of adjusting

screws (d).

@
BALL-BEARING SHELL PAINTING

DEVICE
By J. 11. R.

SHKLL manufacturers throughout the

Dominion are employing several differ-

ent methods for painting shells. The de-

vice here shown is used in one of our

smaller plants, and while the output is

The cast iron base B which is secured

to the bench, has a ball-race of suitable

size machined on the top. Through the

centre of base B a hole is drilled to fit

y

B.\LL-BEARING PAINTING DEVICE.

the shaft S, the latter being fastened in-

to the head C which is also made of cast

iron. A ball-race of the same dimensions
as that in the tiase is machined on the

bottom of C and on the top is formed a
cup-shaped recess with a square pin pro-

jecting upwards to engage the square

hole of the plug in the shell nose. Several

balls of a suitable standard size are

placed in the ball-race, and tlie head C

I

PINISHINO CUTTER FOU SHELL NOSE.

latter being revolved slowly by means of

a small grooved pulley placed on the

shaft S, beneath the bench. In painting,

the brush H is held against the revolving

shell and is moved along the body as far

as the limit set by the gauge G. This

gauge is of the correct height and is fas-

tened to the bench. Above this gauge

the shell is painted dull grey and below

by means of the smaller brush, J, the

nose of the shell is colored red also to

the required distance.

somewhat less than with other painting

machines, it meets the requirements of

the shop production.

is! placed in the position as shown in the

(trawing. The operation is as follows:

"The shell is placed in the head C, the

SUGGESTION FOR CUTTING
SPIRALS.

By G. Miller.

THE following rule or idea may not be

new; in fact, may be known to a large

number of mechanics, for, as a certain

wise man once said, "there is nothing

new under the sun," yet as the writer

has never seen it mentioned in any

mechanical paper, and as it may be of

assistance to some worried mechanic and

help him out of a " hole '

' some time, its

uses and advantages are here set forth.

The printed tables accompanying uni-

versal milling machines do not give all

possible combinations of gears for cut-

ting spirals, and to "figure out" the

right gears to cut a special spiral for

which the printed table does not make
provision, requires, in some cases, a con-

siderable amount of mathematical know-

ledge. Suppose we wish to cut a groove

in a one inch piece—a one inch twist

drill blank for example,—so that this

groove makes one complete turn around

the piece in a length of si.\ inches. If

we were able to unroll this piece into

a flat surface, we would have a rectangu-

lar piece of 6in. long by 3. 1416 in. wide

with a groove diagonally across its face

from one corner to the other as shown

by rig. 1, or if we wish to cut a spiral

1 in. in diameter, the groove to have one

complete turn in 3 in., its unrolled sur-

face would be represented by a rectangle

3 in. by 3. 1416 in. with a groove diag-

onally across its face from comer to

comer as shown by Fig. 2.

From this it can be easily seen that to

cut any spiral it is only necessary to

know the diameter of the piece and the

lead of the spiral, that is the length of

piece required for the groove to make
one complete circle ' around it. From
these dimensions a Rectangle can be

easily drawn. The 'difference in the

len<rth of the base line and the upright

line is the ratio between the turning

gears and' the' feeding gears. If the
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piece to be cut has a circumference of

4 in. and the groove is to make one com-

plete turn in 2 in. this would be repre-

sented by an angle with a base line of

4 in. and an upright line of 2 in., which

would show that the revolution of the

piece to be machined would be double

the speed of the feed of the machine,

the base line in all cases representing^

the revolution of the blank and the up-

right line representing the feed.

The writer is reminded in this connec-

tion of a certain ease where some thou-

sands of spirals were to be cut in a cer-

1^ 3J4/6

tain shop on one of the best makes of

American milling machines. In this

particular instance the printed rules ac-

companying the milling machine had 'to

be cast aside as utterly useless and the

rule herein given was successfully ap-

plied. There is another application of

this rule that the writer has found use-

ful.

It may not be generally known that

the printed tables accompanying univer-

sal milling machines do not always and
in all cases give the correct number of

degrees and minutes to set over the

table when cutting spirals. This state-

ment will probably be discredited by

some people, especially makers of mill-

ing machines, but the writer knows it

to be true, not only by years of observa-

tion, but by actual experience.

AM mechanics when cutting spirals

know that if the "set over" of the

table of a milling machine is not parallel

with the proposed groove in the blank,

the cutter will "drag" more' or less on
one side or the other, and raise a burr
that is detrimental ito good work. The
writer has seen burrs raised on spirals

by a too faithful adherence to the print-

ed tables that would set one's teeth on
edge, mechanically speaking. By use of

the rule given in the first part of this

article and a very slight knowledge of

trigonometry, the correct position for

the milling machine table can be quick-

ly found. All that is necessary being to

know what ang'Ie it is from A to B, Fig.

1 or 2, the unrolled diagram of the pro-

posed spiral being the correct angle to

set over the table. By making a very-

careful diagram of the angle and using

a good bevel protractor a very close ap-

proximation to correct measurements
can be found. It may be objected 'that

it is not necessary to go to all this

trouble as the correct angle for the

table may be found by marking across

the blank with the milling cutter and
then using a straight edge, but this

method can be used only with spirals of

very little lead, and only in some cases,

and can never be used with any assur-

ance of success when cutting spiral

gears with larger lead.

OIL-GROOVING ON A PLANER
By A. E. Granville.

MANY firms building machine tools still

chisel out the oil grooves in their ma-
chine beds and tables by hand, using a

round-nosed gouging chisel. This is a

slow process and, as a rule, looks am-
ateurish, except on machines that are

too large to have the work done in any
other way. The oil-grooving of gibs or

other small pieces by hand, however, has
little excuse where the parts are used in

any reasonable quantity, as there are

numerous ways of doing the work quick-

ly and cheaply on a planer.

A planer rigged up for grooving gibs

is shown in P'ig. 1. Here the gib is

placed in a holder, which is bolted to the

planer table. The gib is butted against

one end of the holder, and is held in

place by two set screws and clam])ing

pieces A and B. The oil groove cut is

plainly shown at C. In placing the at-

tachment on the planer, the cross-fed

screw is loosened so that the saddle will

move freely on the cross-rail. The

bracket D is then clamped to the rail as

shown. This bracket carries the bell-

FIG. ;t. HKAl) 8KT FOIt ItEVEL WOKK.

crank E, which is connected to the

saddle by the link F, while a connecting

rod G connects the other arm of the bell-

crank to the crank disc H.

A ball-and-socket joint is used at each

end of the rod G in order to allow for

the movement as the mechanism oper-

ates. The crank-disc is geared to the

main driving shaft, so that the saddle is

given a rather slow reciprocating move-

ment, as the planer table travels

beneath it. The amount of stroke

can be varied considerably by ad-

justing the end of the rod G in

the slot of the crank-disc, and also by

sliding the bell-crank up or down in the

slot of the bracket. The gearing may
also be changed when needed. When

I'lO. 1. .^ITACHMBNT FOR GROOVING GIBS. ATTAOBMBST KOR GROOVING FI.ATS OR BEVELS.
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not in use, the whole apparatus may be

detached and the planer employed as

usual.

Another somewhat simpler device is

shown in Fig. 2. An arm A is fastened

to the planer table, as shown. A piece

of window eord is run from this arm,
wrapped once around tlie grooved pulley

C, and then fastened to another arm at

the back. The hub of the grooved pulley

is turned eccentric at D, so that as it

turns the slide E, carrying the tool F, is

given a reciprocating motion. Now it

will be plain to the reader that as the

planer table travels back and forth the

cord will cause the pulley to revolve, and
when properly set, the tool will cut oil

grooves, as shown at G. This device

has the merit, that while not as work-
man-like as the first described, it is

easily made, and can be placed on any
jtlaner without altering the mechanism
in any way.

When grooving V's the head is tilted,

as shown in Fig. 3, but otherwise the

parts are left as for flat work. This is

an advantage not possessed by the other

device.

®
FUSIBLE PLUGS FOR BOILERS.

AN investigation of fusible tin boiler

plugs, just completed for the Bureau of

Standards by Dr. G. K. Burgess and P.
D. Meriea, will probably result, says the

Iron Age, in the substitution of a new
series of specifications for those here-

tofore employed by the Steamboat In-

spection Service, the American Society
of Mechanical Engineers and the Inter-

state Commerce Commission. The re-

sults of the investigation indicate that

through the lack of technical knowledge
on the part of manufacturers and users

of the behavior of tin plugs containing

relatively small percentages of impuri-
ties this safety device has been rendered
practically valueless in the average boil-

er. By the use of simple precautions sug-

gested by the Bureau's e.xperts, it will be
entirely practicable to produce plugs that

may be relied upon to fulfill their func-

tions under all conditions.

Fusible Plugs and Their Function.

The fusible boiler plug in its usual

form consists of a brass or bronze casing
with external pipe thread, filled from
end to end with a fusible metal or metal
composition which has a melting point

around 480 deg. F. These plugs are fit-

ted at various places into the boiler, in

the flues, tubes or combustion chamber,
in such a position that they are about
1 in. or more above the dangerous low
water level, with one end en the fire and
one end on the water side. As Ion? as

"the water level in the boiler is above
these plusrs. the temperature of the latter

remains below the melting point of the

fillincr, but if the water falls much below
"the level of the plug, opportunity is given

for local overheating and the filling of

the plug then melts and is blown out.

Tin of Plug Changed to Tin Oxide.

Tin seems to be the metal used at pres-

ent almost exclusively as the fusible con-

stituent of such plugs and is required by
all standard specifications. It would
seem to be in this respect a desirable

metal, having a low melting point, being

only slightly corrodible and easily ob-

tained pure. Its desirability in this re-

spect is nevertheless to some extent call-

ed in question by the results of the in-

vestigation which has just been com-
pleted by the Bureau of Standards. This

inquiry was undertaken to determine why
certain plugs have been found intact in

boilers which have exploded as the re-

sult of low water and consequent over-

heating of the boiler plates.

Heavy loss of life occurred as a result

of one of these explosions. The plug in

this case was sawed open longitudinally

and was found to contain traces only of

the original tin, imbedded in a dirty,

greenish matrix, which was ascertained

to be largely tin oxide, and which upon
test showed a melting point about 2,900

deg. F. This oxide was distributed in

such a form and quantity that it held the

pressure of the boiler and would not

have melted until the bronze of the cas-

ing and even the steel of the boiler had
melted. It is obvious from this examina-

tion that when reliance is placed upon
such a plusr to give warning of dangerous

boiler conditions it is looked upon as

an actual source of danger instead

of safety.

Plugs of Faulty Manufacture.

The question thereupon arose as to the

source of the tin oxide, as to whether it

was there originally, or had been formed

by corrosion, and if so, is the cause for

its comparatively rare occurrence in such

plugs to be sought wholly in the differ-

ent operating conditions of the boilers,

or is it a fault in the method of manu-
facture?

A request was made of tlie Steamboat

Inspection Service that more plugs be

sent in to the Bureau for test, including

both new plugs and those which had been

removed by inspectors. About 1,050

plugs were subsequently received, of

which about a hundred had been in ser-

vice varying from 4 to 12 months. The
entire collection represented the products

of 105 firms of manufacturers. After

these plugs were tested for dimensions,

they were sawed open axially through the

centre, and the form and condition of fill-

ing observed. Particular attention was

paid to the presence of oxide, scoriae,

blow holes and other faults originating

either in the manufacture of the plugs

or during their service.

The Bureau 's investigation demon-

strated that the correct design of a

fusible plug is of more importance than

might be supposed. Owing to the dif-

ference in the coetlicients of expansion
of the casing and of the filling of such a
plug and to the existence of an allotropic

change in tin at 320 deg. F., there will be
interplay between casing and filling un-
less the design is such as to support the

filling rigidly in the casing and the ad-

hesion between the two is excellent. A
smooth bore "tapering evenly from end
to end" is, therefore, not to be recom-
mended, and it is noted that the Steam-
boat Inspection Service has recently al-

lowed a fine inside thread. In the opin-

ion of the Bureau's experts, however,
there is no reason why a thread should

be allowed and not other types of recess

or projecting shoulder to keep the tin

filling rigidly in place.

As a result of the examination of the
sample plugs and an investigation of the
reported failures and of certain tests
made at the Bureau, it appears that the
failures of tin plugs are of two types;
first, those in which the oxide forms as
an interlocking "network" throughout
the tin of the filling and, second, those
in which the oxide forms as a solid, hard
mass at the fire end of the plug. An ex-

planation of the formation of the net-

work was found in the presence of zinc

in amounts varying from 0.3 to 4.0 per
cent. The experts also reached the con-

clusion that plugs containing zinc in

quantities mentioned were apparently
in good condition when inserted, but sub-

sequently underwent a progressive

change, becoming no longer fusible in the

sense that they would melt below a tem-
perature sufficient to fuse the steel plates

of the boiler.

Zinc Should Not be Used With the Tin.

''The fact that stands out most strong-

ly throughout this investigation." says
the report in conclusion, "is that zinc

should not be present in the tin fillings of

fusible plugs. The lowest zinc content

actually found in any of the plugs ana-

lyzed, which displayed the network type

of oxidation, was 0.3 per cent., but this

cannot be accepted as the actual lowest

value of the zinc content at which oxida-

tion can take place. Furthermore, al-

though zinc is. because of its greater cor-

rodibility, most dangerous when coalesced

into a network of structure such as is

developed upon heating to about 180

deg. C, other metals which do not form
solid solution with tin may also cause

the formation of this structure, as, for

instance, lead.

It seems then that in such plugs tin

must be used which is as free as possible

from zinc and lead. This statement is

made notwithstanding the apparent fact

that if zinc is present a small content of

lead is actually beneficial. It is better

to prevent this oxidation by using pure

tin than by using lead with tin contain-

ing zinc."
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Principles of Laying-Otf Cylindrical lntersections--V.
By J. W. Ross

The more or less special nature of the work involved in the making of sheet metal pip-

ing has caused many manvfactvrers to avoid this class of work, with the result that v:hen a

job has to be handled, there is frequently considerable unnecessary loss incurred through
errors in laying off material. The examples treated by the writer of this article should form
a valuable reference to many 7nanufacturer» on ordinary a^ well as special occasions.

RECTANGLE INTERSECTING A
CYLINDER.

THE same principles are adopted

in this or similar problems as

was adopted in the preeedino:

problems of intersections. Fig. 38

shows the perspective, Figs. 39 and 40

the elevation views. Enough informa-

tion can be obtained from the drawings

without any explanation. Develop the

patterns, Figs. 41 and 42, in precisely

FIG. 3S.

the same manner as the problem shown

in Figs. 34 and 35.

Connecting Pipe Between Two Girculaor

Tanks.

The perspective view, Fig. 43, and the

elevation. Figs. 44 and 45, show a con-

necting pipe between two circular tanks.

This problem deals with heavy plate.

The patterns are developed in accord-

*Note : The reference letters and numerals
in the text, i.e., G^ "P, etc., correspond with
those of
7", etc.

the Illustrations indicated .'is G",

ance with the instructions given on heavy
plate in development of the problem
shown by the Figs. 18 and 19.

Y or Three-way Pipe.

The intersection of three pipes form-

ing a Y is shown in the perspective

drawing, Fig. 49, and the elevation view,

Fig. 50.

Construction,

Draw the horizontal line, 7° 1°, Fig>

7' 8' 9' /o* Jf

5-4' 3' £'
FIG. 42.

50, equal to 1 inch. Bisect at 4° and

erect the perpendicular 4° T. Locate

the point 4^, % in. from 4°. At an

angle of 45 degrees to the horizontal

line draw the inclined line 4'^ 10. Also

line V- 4, each equal to 1% inches. At

right angles draw the line 7 4 1 equal to

7° 4° 1°. Draw the line 7 T parallel to

4^ 10—to the intersection of the vertical

FIG. 39. FIG. 40. FIG. 41. FIG. 44.
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line 4° 7\ Also parallel to 4'= 10 draw
the line 1 1^ to the intersection of the

vertical line 1° P. Connect 4"^ to P. Con-

struct the left-hand side of Fig. 50 in a

similar manner. Then 7" 4^ P defines the

mitre line for the lower course, and
1' 4^ 7' for the inclined course. With

as centre describe the plan view,

14 7 10. Divide into 12 equal spaces.

Project these points to the mitre line,

7^ 4"^ 1^. Again, with X as centre de-

scribe the plan view of the inclined pipe

as shown by the circle 1 4 7 10. Divide

into 12 equal spaces. Project these points

—parallel to 10 4^—to the mitre line

r' 4^^ 1\ Draw the stretcliout 1° 1°, Fig.

52. Divide into 12 equal s-paees. Trans-
fer the measurements 1° I'', 2° 2^, 3° 3^,

etc.. Fig. 50, to their similar lines in Fig.

52. Draw a curve to define the mitre or

flange line; add the laps. Space in the

rivet holes. Similarlv transfer all the

FIG. 52

element lengths of the inclined cylinder

to their respective points on the calcu-

lated stretchout, Fig. 51. Fig. 51 will

be the templet for both the inclined

cylinders. The preceding problems cover

fairly well the various intersections de-

veloped by parallel lines. In the next

article conic intersections will be dealt

with, showing the radial method.

GRINDING AS A MANUFACTURING
PROCESS.

By Howard W. Dunbar.

GRINDING for manufacturing opera-

tions, as distinguished from grinding

simply for accuracy, such as tool room

grinding, requires that the work in hand

be given intelligent thought by the

manufacturer. The grinding machine,

alone, without the aid or intelligence of

the engineer, superintendent and man-

ager, can never be successful.

It is not the intention of the grinding

machine manufacturer of to-day to dep-

recate the value of the lathe, milling

machine, planer or any of the other

more commonly known forms of ma-

chine tools, but rather, owing to the

presence of the modern grinding mach-

ine, the value of these other forms of

machine tools is enhanced; the only

change in the conditions to-day being

that the modern grinding machine calls

for a greater effort on the part of the

makers of lathes, milling machines,

planers, etc., to make good, heavy, well-

built machines with which to assist the

grinding machine in the production of

work more quickly and economically. A
great many of the differences of opin-

ion are purely psychological, and be-

cause tradition has said, do so and so.

Importance of Turning.

In the manufacture and use of the

grinding machine the question of turning

is of the greatest importance, and in

turning is the greatest of all savings,

when we have the modern grinding ma-

chine to grind accurately to size and

with good finish. Here is made possible

the cheapening of the turning operation,

but to do this we must have good, heavy

lathes, capable of performing the work

in the manner best suited

for the grinding machine

operations. As a rule,

most machine tool users

do not consider this.

The proper relation of

turning to grinding (and

by this is meant the way
and manner in which the

operation is performed,

the amount of stock re-

moved by the lathe, the

amount of stock removed

in the grinding machine,

the number and depth

of the cuts, etc.) can only be

determined after scientific investiga-

tion of each piece to be finished.

No rule can be laid down whereby it be-

comes an established fact. Sometimes

to ff It / i 3

it is most profitable to grind without

turning at all; more times it is not. The

statement of this fact generally starts

every one to grinding from the rough,

whereas each piece should be studied,

and the proper operations applied, if

you wish to determine the cheapest way
of producing your parts.

Economical Production of Cylindrical

Work.

This brings us to one of the points

for consideration—the most economical

method of producing cylindrical work.

To start with, let us make a radical de-

parture from the now common form of

organization in most all machine shops.

It is our firm belief that the turning de-

partment and the grinding department

should come under the same foreman-

ship, as the finished part requiring

grinding is only produced at least cost

when the proper relationship of the

turning operation to the grinding oper-

ation has been determined. So, by plac-

ing the responsibility of the final cost

with one man we are working towards

the end which must result in the most

economical production of round work.

The grinding machine to be success-

ful requires that all tradition be thrown

to the winds. To illustrate: Tradition

tells a lathe operator that he will save

time in turning by taking one cut, and

that a deep one, if his lathe is powerful

enough. Investigation of the proper

use of the grinding machine shows that

in many cases the work can be produced

for less cost if two or even three cuts

are taken in the lathe, for the reason

that sometimes the work is too frail to

stand the rapid traverse feed with one

deep cut. In such cases two cuts, even

three, will sometimes prepare the piece

properly for the grinding machine in

less time than the single cut with slower

traverse feed.

Again—tradition tells the lathe oper-

ator that if he turns his work very close

to size it will require less time for

grinding. This is true, but it may not

be true that the work will cost less

thereby.

In the ease of long, frail work like

countershafts, etc., tradition tells us

they must first be turned and then

ground, and it is true that in producing

such a piece, 1-16 in. in diameter can be

removed in less time in the lathe than

it can be done in the grinding machine,

but it is not true in all cases that it

will cost less, for the reason tliat when

such pieces are turned rapidly with one

single cut in the lathe, although only

1-16 in. is removed, they must be

straightened before they can bo ground.

We have in mind a piece of work that

required six minutes for turning the

roughing cut and nine minutes for

grinding the roughing cut, but the

straightening of this work after turn-

ing required nine minutes. So in this
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case the turning was literally thrown

away. These pieces were afterwards

rough ground, taking off the 1-16 in.

in nine minutes, requiring no straighten-

ing after the rough grinding operation

and the workman then had simply to

finish grind in the usual manner.

It must not tie understood that we
recommend grinding without turning in

all cases; we do not. The reverse is

usually true, but it is also true that

thousands of dollars are thrown away
every year because shops follow tradi-

tion and turn everything before grind-

ing and thousands more are lost because

shops following tradition, turn work too

nicely and too expensively and too dose

to size.—Grits and Grinds.

COAL-TAR PRODUCTS USED IN
MAKING EXPLOSIVES

By C. G. Storm.

MONONITROBENZENE, commonly
known as "oil of mirbane," is little used

in the explosives industry because of its

volatility, although it is sometimes used

as a minor constituent of certain low-

freezing dynamites and other types of

explosives. It is used much more exten-

sively in soaps, lubricating greases, etc.,

mainly for the purpose of imparting a

more or less agreeable odour. Further-

more, it forms an intermediate product

in the preparation of aniline and its

many derivatives.

Among the aniline derivatives of im-

portance are tetranitroaniline and tetra-

nitromethylaniline, both of which have

in the past few years assumed promin-

ence as detonating explosives for pro-

jectiles, mines, and torpedoes. Many
other derivatives of aniline have been

found to be applicable as stabilizers or

as gelatinizing agents in nitrocellulose

smokeless powders. Among such sub-

stances are methyl or ethyl phenyl urea,

phenyl benzyl ether, phenylacetanilide,

formanilide, and diphenylamine. The
latter is, however, the only one which
has been used in this country. The
nitrotoluenes are more extensively used

in the explosives industry than any other

nitrosubstitution compounds, being em-
ployed chiefly for sensitizing certain

types of ammonium-nitrate explosives

and for lowering the freezing point of

the low-freezing dynamites.

In the absence of exact statistics, a

rough estimate places the amount of the

various grades of nitrotoluenes used in

the low-freezing dynamites manufac-
tured in this country in 1913 at about

2,000,000 lb., while in the "permissible"
explosives employed in coal raining prob-

ably 250,000 lb. of the same materials

were used during the same year.

Pure crystalline trinitrotoluene has

proved one of the most efficient explos-

ives for use in explosive shells, tor-

pedoes, and mines, and is extensively

used by almost every important military

service, including that of this country.

In recent years it has also come into use

as a substitute for a large proportion

of the mercury fulminate in detonators

(blasting caps) and as a charge for de-

tonating fuse.

The nitronaphthalenes are used to

some extent, chiefly as sensitizers, in the

"short-flame" ])ermissible explosives of

the ammonium-nitrate type. Certain de-

rivatives of these compounds, the alka-

line salts of nitronaphthalene sulphonic

acids, produce, when mixed with sodium
nitrate and other ingredients, explosives

suitable for coal mining.

Picric acid (trinitrophenol) and cer-

tain of the picrates are highly important
as military shell explosives; the acid is

also employed in surgical dressings for

burns and wounds. The manufacture of

these compounds depends entirely on
phenol (carbolic acid) as a raw material.

The possibilities of the use of the

nitroderivatives of coal-tar products in

explosives are far greater than is indi-

cated by the above brief summary. Much
nvestigative work on such compounds is

being carried on in this country as well

as abroad, from which important de-

velojiments in the explosives art may re-

sult. The Bureau of Mines has insti-

tuted a systematic research into the pre-

narations and properties of these nitro-

substitution compounds with a view to

studying their possibilities in the ex-

iilosives industry. — From Technical
Paper 89, the Department of Interior,

U..S. Bureau of Mines.

®
GERMANS TRY TO GET SHEFFIELD

STEEL
IT is reported that the Sheffield Cham-
ber of Commerce has recently investi-

rated some ingenious attempts to obtain
liigh-speed steel and higli-class tool steel

from Sheffield manufacturers for the use
of alien enemies. These special tool

steels are necessary in all shops making
munitions of war, and as Germany in

peace time imported considerable quanti-

ties from Sheffield it is probable that

she is feeling the necessity of new sup-

nlies. The attempts to place orders have
been made witih great circumspection and
it was only the special knowledge of the

nresident of the Sheffield Chamber that

broug'ht about the exposure in one case.

The Chamber has issued a notice to manu-
facturers warning them that all inquiries

should be carefully scrutinized "in view

of attempts now being made to secure

high-speed and high-class tool steels for

the use of alien enemies. Manufacturers

are asked to exercise the same caution

even where ord«rs are offered by Lon-

don agents.

CUSTOMS RECEIPTS SATISFAC-
TORY

CUSTOM'S receipts for the month of

August, according to official figures is-

sued by the Department of Customs, Ot-

tawa, "amounted to $8,330,604.04. This

total is very slightly under that of

August, 1914-15, when the receipts

showed the result of heavy ex-warehous-

ing of bonded liquors in anticipation of

the tariff increase. Very large quanti-

ties of imported liquors, it will be re-

membered, were taken out of bond in an

effort to escape the heavier duties which,

it was expected, would be imposed in the

Finance Minister's war budget. Even
with this abnormal collection of duty on
liquors, the receipts for August last year

exceeded those of last month by only

$53,202.50.

The statement for this year is accord-

ingly regarded by officials of the Cus-

toms Department as in every way satis-

factory. The same is true of the state-

ment for the five months of the fiscal

year, as compared with ante-bellum

months of last year, and making the

same allowance for the ex-warehousing

which took place in August. The re-

ceipts for the five months of the present

fiscal year amounted to $36,731,165.81,

as against $37,125,639.92 for the corres-

ponding period of 1914-15.

LACHINE CANAL TRAFFIC.
DURING the montii of August just

closed, the amount of grain brought

through the Lachine Canal was 4,651,079

bushels less than what came through in

August, 1914. Returns made public yes-

terday afternoon by the canal authorities

indicate a falling off in practically every

line of activity connected with the water-

way. Coal shipments decreased by .36,661

tons, wliile not a single sack of flour came
down the canal last month, as compared
with 102,972 recorded twelve months ago.

Tonnage Lower
There were 1,116 trips through the

canal last month, fewer by 347 than last

year. The tonnage operated was ,589^17

as against 780,352 tons in 1914. The pas-

sengers carried through the canal and

down the Rapids were 20,453, or 8,206 less

than in August, 1914. This last total

showed an improvement, however, over

the previous month. The cargo tonnage

last month was 470,930, a decrease of

190,382. The number of trips light in

August, 1915, was 369, as compared with

515 in August, 1914.

For the whole season to August 31 the

total grain coming through the canal has

amounted to 25,008,924 bushels, just

17,222,206 bushels less than for the same

period in 1914.

®
The propeller efficiency of aeroplanes

in practice is about 60 per cent.
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BAND TURNING LATHE FOR 4.5

H.E. SHELLS

THE Jenekes Machine Co., Sher-

brooke, Que., have placed on the

market a new band turning

lathe for 4.5 high explosive shells, par-

ticulars and illustration of which are as

follows:

—

The bed is of the heavily ribbed fiat

top type, and is mounted on legs of stan-

dard type. In place of the regular head-

stock, two substantial capped bearings

are used, each being secured to the bed

by four suitable bolts. The bearing caps

are machined, and are held by four

studs. The bearing is 6 in. diameter by

7 in. long, being babbitted, bored, and

The clutch is of hard maple, cone type,

and the full size of inside of pulley. It

is operated by a compressed air piston

controlled by a valve easily within

reach of the operator's left hand. The
clutch mechanism is all built into the

spindle, and when in use has no ten-

dency to move the latter endwise or

cause end friction. Means are provided,

however, for taking up end play of the

spindle should wear occur. The chuck

is operated by compressed air and is of

the draw-in type. It is bolted into the

large end of the steel spindle and con-

trolled by the same valve mechanism as

operates clutch.

The tool slide base is heavy and is

COriMni HANK TURNING LATHK FOR I .% IlKill KXl'LOSIVK SIIKLI-S.

finally scraped to the spindle. The
spindle is a hollow steel casting, turned
all over and finished by grinding. The
drive is through a 22-in. by 8-in. clutdi

pulley mounted on the spindle and
bronze bushed.

clam])ed iipniovably to the latlie bed.

Tlie front or roughing tool is fed in by
screw and liand wheel to a dead stop,

and leaves a liglit cut for the finishing

tool, while the finishing tool is mounted
to the rear and above the work. The

tool can be adjusted to pass down behind

the shell, and in passing shave the band
to size. The feed is by lever and pinion.

The tools can be removed for grinding,

and be replaced with precision. They
are held in steel blocks by a clamp grip-

ping the dovetailed portion of the tool.

The tools are formed of "Novo Su-

perior" steel, 41/2 in. long. The shell is

located by a swinging finger on front

tool block before the chuck is tightened.

A hinged scraper rest is provided on

front tool block for removing tlie ragged

edge at each side of band after tooling.

No countershaft is required, the lathe

being driven direct from the main line

shaft of motor. About 10 horse-power

is required to ojterate the machine, to-

getlier with a small quantity of com-

pressed air at available pressures.

®
A NEW "GARDNER" GRINDER

IN bringing out this new machine, tlie

manufacturers, the Gardner Machine

Co., Beloit, Wisconsin, claim to have de-

veloped a disc grinder which has im-

measurably broadened the possibilities:

of the disc wheel; a disc grinder which

will not only handle with greater speed

and accuracy all the work that their

earlier types do, but a great number of

additional operations which heretofore

had been proven unsuited to this man-

ner of machinery. It is a complete grind-

ing unit, each machine being equipped

with dust exhauster, water system and

cast iron hood.

The machine is of unusual weight and

rigidity. The total weight, without skids

or crating, is 5,000 pounds. Tiie spindle

is made from the best crucible steel,

turned and accurately ground to 3 inches

in diameter. It is

mounted in S.K.F.

radial ball bearings of

larger size than recom-

mended by the manu-
facturers. The end
play is also taken on

thrust ball bearings of

the same make. The
spindle pulley is 12

inches in diameter,

with a face for 10-inch

double belt. The com-

plete spindle is per-

fectly balanced arid

runs without sign of vibration.

The 4-inch diameter rocker shaft and
counter weiglit are a one-piece casting,

and weigh -in the rough approximately

500 pounds. It is of particular import-

ance to note that the rocker shaft has a
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bearing at each end, and that it oscillates

in the bearings when the table is rocked

back and forth across the grinding

wheel. This style of construction re-

sults in surpassing stiffness and rigid-

ness, all of which make for greater ac-

curacy and output. When the work be-

ing ground is forced against the grind-

ing wheel, it will be understood there

would be a tendency for the rocker shaft

to move to right in its bearings. The

heavy clamp collar just outside of the

left bearing prevents this action. The

other collar at the right serves two pur-

poses: It is locked to the shaft against

the end of the bearing^ preventing the

feature of this machine. Provision is

made for either lever, screw or spring

feed. When the lever feed is desired,

the screw wheel is disengaged by remov-

ing a taper pin through its hub, and
travel is accomplished by a pinion on the

inner end of the lever shaft working in a

rack attached to the under side of the

table top. By lifting on the lever, a

leverage of 56 to 5 is secured. The other

liandle mounted on the lever shaft, and

which projects towards the front is used

to assist in rocking the table. The posi-

tive screw feed is obtained by replacing

the taper pin and turning the hand wheel

to the right. A spring pressure of from

A .\i:\v •G.\ia)M:if (jrixkek.

shaft from working to the left. The
ledge on the under side of this collar

and forming a part of it is provided with

a curved, elongated slot, which acts

around the stop screw. By adjusting this

collar on the shaft and locking with the

set screw, the limits of the oscillating

motion of the table may be regulated.

The table column and top are solidly

and rigidly constructed. The column is

5 inches in diameter, and when raised or

lowered works within the counterweight,

directly over the centre of the rocker

shaft. When raised to the requjred

height, it is held in position by the two
locking screws passing through the left

side of the counterweight. The grad-

uated clamp collar, situated above the

counterweight on the column, is employ-

ed when it is desired to set the table at

an angle with the grinding wheel.

The finished top of the table has three

1/2-inch T-slots and measures 18 inches

long hy 10 inches wide. It is surrounded
by a depressed channel, with the bottom
cast on a down pitch, so that when wet
grinding is done the water will rapidly

drain into the basin below. The feed

mechanism of the table—that is, the

travel towards the grinding wheel, is a

1 to 300 pounds can be had by turning

up on the screw hand wheel when the

latter is disengaged. When the' spring

feed is employed, the hand lever is used

for giving any additional pressure want-

ed and for locking the table away from

the grinding wheel. The micrometer

stop screw in front accurately governs

the forward movement of the table. The
"ways for the table top are formed by

two heavy, flat gibs, and are thoroughly

protected from grit or dust.

It should here be mentioned that this

rdachine carries either a 30-inch diam-

eter by 114-inch steel disc wheel or a

20-inch "Perfection" ring wheel chuck.

The abrasive ring wheel is used when it

is desired to do wet grinding and the

disc wheel when dry grinding is done.

The cast iron hood terminates at the ex-

treme bottom with two openings, one for

water and one for dust. When one of

these openings is in use, the other is

closed with hinged covers provided.

When water is used, it falls into the

main basin, from which it overflows into

the removable reservoir shown at the

rear of the machine. From here it is

pumped up through the machifle base

and out at the adjustable nozzle directly

on the work at the point of grinding

contact. This water pump is of the gear

type, and is driven from the machine

spindle by sprockets and chain. The dust

exhauster is contained within the ma-
chine base and is driven by belt. It is

connected to the bottom of hood and
discharges at the lower back of the ma-
chine. Here a thimble is provided for

attaching to pipe. The front of the hood
is enclosed with cast iron sections, one

or more of which can be removed or in-

serted, making the opening adjustable

for different sizes of work. The chain

and belt driving the water pump and ex-

hauster respectively are encased with a

cast iron guard having a hinged door.

®
EFFICIENT USE OF LABOR IN

THE FOUNDRY
By J. S.

SINCE the war began the writer has
worked in four foundries, all of which
have experienced the so-called shortage

of labor. In such cases the employer's

first thought should be as to whether he
could increase the output of the men
without overtaxing their strength, by
supplj'ing the materials to enable them
to work quickly, but how many firms

give their moulders or coremakers even

all the tackle that should be regarded as

necessary?

There are some, but very few founders

who realize that a man cannot make his

work safe and sound without the neces-

sary tackle, and, moreover, they ignore

the fact that tackle needs overhauling

and repairing or replacing at times.

There are few firms who keep a man to

attend to the latter. The foreman or

charge hand is perhaps supposed to do

this, but the nuinerous other duties that

keep him fully occupied, such as loading

and unloading moulding Ixixes off the

stove carriage, finding places to drop

them so that they can be cored up and

cast, giving jobs out, getting castings out,

finding the defects and cause of bad
ones, pouring metal when casting time

comes round, and other items too numer-

ous to mention that do not come under

the heading of moulding or core-making,

allow him little time for systematic at-

tention to the men's tackle.

As an instance, two moulders were

given employment in a certain foundry

and were brought to the foreman or

charge hand by a clerk from the office.

They were given a pattern to mould, told

to "get down here," and shown the box

the casting had to be moulded in. The

foreman then walked away.

Now, no doubt, these men were entire

strangers to the place, and perhaps had

not made a casting so heavy for five, ten

or twenty years; or, on the other hand,

they may have just come from a shop
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where they had been on that class of

work for years. They rammed the bot-

tom part, turned the box over and pro-

ceeded to ram the cores up in ^^een sand.

The pattern was for a bed plate of 3 to

4 tons weight, made as a shell pattern to

leave its own cores. This system needs a

good, strong cast-iron grid to carry the

body of sand in the lift, but the men had

to make shift with any old cast-iron grid

that they could find or make suitable, and

these were mostly in halves or with prods

off, staples missing, etc., all of which

entailed more loose wrought irons.

pounces down upon him with "have you
done this," or "don't do that," and
finally orders the job to be started all

over again on the customary methods of

the firm (which, as a rule, are the fore-

man's methods), though there may per-

haps be no better way than that followed

by the new hand.—Foundry Trade
Journal.

s 3 r.D.- ^A
FIO. 1. SIMPLE DESIGN OF VERTICAL
BOILER WITH CORBUOATED FURNACE.

In cases like this, where the proper

tackle is missing, the moulders often

"risk it," and frequently there is a mis-

hap, but who is to blame, the moulder for

not using tackle which he had not, and
altliough prohably iisin? his best endeav-

ors to make the best of a bad job?

A moulder or core-maker who has ac-

quired the methods of one firm is often

not allowed to try them in another shop.

In many jobs there is an alternative way
that cnnld well be adopted; but it makes
a sensible man very cautious in follow-

ing methods he considers best when the

foreman, after the job is well started,

CORRUGATED FURNACES FOR
VERTICAL FIRE TUBE

BOILERS.

By F. W. Dean, Boston, Mass.

I HAVE been impressed for many years

with the value of corrugated furnaces

for vertical boilers, but only recently

have actually used them. By the use of

such furnaces, staybolts are done away
with, and as there appear to be no dis-

advantages in the furnace this is a most

important feature. As many hundreds

of staybolts are avoided in each boiler

there are just so many less opportunities

for breakage and needed repairs. In the

staybolted firebox it is necessary for

safety to drill holes in the ends of the

staybolts in order to know when they are

broken.

The simplicity of vertical boilers with

corrugated fireboxes must commend them

to owners and makers. In the boiler shop

the operations of building are of the

simplest and most rapid kind. Again

this type of firebox provides for expan-

sion and contraction of the tubes in a

safe manner, but on account of its some-

what flexible character it should be as-

sumed that it is advisable to support the

lower tube plate as near the edge as

practicable. The ordinary firebox is'

rigid vertically and supports the edge of

the lower tube plate, but as the corru-

gated firebox has slight elasticity it is

best to hold up as much of the tube plate

as practicable by the tubes and provide

little or no elasticity in the tube plates.

The flat and unstayed portions of the

upper and lower tube plates should be

made equal in diameter in order to

balance.

The flanging of the fire door presents

no diflficulty, but It should be done so

that the corrugations coalesce with the

conical part. The behavior of the fire-

box end of the boiler when under pres-

sure led to some speculation, for the

area of the fire door opening theoreti-

cally unbalances it. When under hydro-

static pressure, various gauges were used

•for showing distortion, but none could

be discovered.

In regard to sizes of such furnaces the

catalogue of an American maker gives

(iO in. as the maximum inside diameter,

but, as a matter of fact, this concern can

make them up to 72 in. diameter, and

.ilmost 1 in. thick. They have been made
slightly larger in Germany and the fur-

nace of the larger boiler illustrated was

obtained in that country. If the inside

diameter is 72 in., the grate will be 3 in.

larger or 75 in. and the grate area 30.68

sq. ft. It is easy enough to generate 200

h.p. on a grate of this size with consid-

erable capacity for forcing beyond that,

and there is no difficulty in providing the

heating surface for such horsepower.

In the matter of pressure, a furnace

72 in. in diameter and 0.95 in. thick will

carry 200 lb. If there were sufficient de-

mand for larger furnaces they would

probably be forthcoming. The theory of

heat transmission through plates, and ex-

perience, show that thick furnaces,

especially if without riveted joints, are

objectionable.

FIG. 2. L.MtCER BOILER OF THIS DESIGN
WITH INTKRIOR ACCESSIBLE FOR

INSPECTION.

The introduction of corrugated fur-

naces for the fire boxes of the vertical

type of boiler is, I think, a real improve-

ment in steam boilers. The type pos-

sesses the important qualities of giving

maximum and permanent economy, sup-

erheating the steam from 20 deg. to 40

deg., being free from brickwork and re-

quiring small floor space per horsepower.

Fig. 1 shows a boiler of the simplest

possible design, two of which have been

in use for a year and a half, and Fig. 2

shows one with the interior accessible for

inspection and cleaning which has been

in use a few months only.
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PEACE-TIME PURSUITS DUE FOR
DEVELOPMENT

THE much herahk'd visit to Canada of D. A. Thomas,

the representative of the Brit'sh Ministry of Muni-

tions did ultimately materialize. Its duration was

brief, its programme commonplace and its value problem-

atical. What Mr. Thomas did not know concernino; our

munitions output and facilities to maintain and enl.irjre

same previous to his advent here were, we should say,

comparatively easy of acquirement during his sojourn in

our midst. Appearances are rather favorable to a quite

generally developing impression that the Thomas visit

bears on its face the sole purpose construction—to find out

our minimum—with—contentment, so far as the placing

of further shell contracts are concerned.

The war is now over thirteen months old and for the

major portion of this period Canadian engineering and

metal-working plants have been contributing their called-

for quota of various type sliells. Further, we have organ-

ized and equipped to maintain an indefinite quantity sup-

ply and have said so earnestly and' often. It has, how-

e\er, seemed to us that compared with the huge orders for

war munitions placed in tiie United States, we were merely

crumb gatherers. Organization of interests engaged in

shell production gives at once concrete e.vpression to the

dissatisfaction felt and to the desire to have opportunity

to supplement Empire service by placing increased shell

manufacturing capacity at headquarter 's disposal. At
least two such organizaticns are in e.xistenee, one being

representative of our larger engineering and metal-work-

ing plants and anotlier of several of our smaller and
medium-size plants.

On more than one occasion we have hinte<l at the

probability of shell manufacture in Canada being in the

nature of a stop-gap, basing our opinion on the fact of the

unpreparedness of British plants to cope with the then

demand for shells. The position in Britain, however, is

no longer one of unjjreparedness. She is nothing short of

being one huge an.munition and war supplies factory,

equipped with men and machines drawn from every pos-

sible source, home and abroad, and organized to ensure

an almost self-contained output which will not only last

the war, but settle it as she and the worth-while world

desires it settled.

Canada find the United States may both take to heart

this fact of the war situation, not only as it refers to

Great Britain, but to her Allies as well. Men and muni-

tions have been piling up prodigiously these past months,

and outputs have been increasing by leaps and lounds.

Lloyd George, Britain's Minister of Munitions, is reported

to have given out the following statement relative to the

latter: Taking the figure 1 as representing the munitions

output of British factories in September, 1914, the figure

for July, 1915, is 50 times greater. In August, 1915, it

will have been 100 times greater and from there onwards
the output curve will continue its upward course.

In the past few weeks quite a full realization of the

munitions prodiuction position in Britain has dawned on

the admin'strations of American financial houses, hence

the gallery display of a favorable trade balance while the

opportunity is still available. The mission of D. A.

Thomas, both here and in the United States, has, we are

inclined to believe, been so far as munitions are concerned

of a contract-cancelling, stop-order or closing-out nature,

and although orders may continue to be placedi in both

countries while the war lasts, they will be more or less

• supplemet t3l ard comparatively small. In view of this

we offer the opinion that contracts will be divided for the

most part among the larger and specially equipped Cana-

dian establishments.

Authorities are generally agreed and uncertainty no

longer cuts any figure, that an all along the line Canadian

crop record has been established. Such a happening' in

peace or normal times would be the signal for an impetus

to every form of industrial and manufacturing develop-

ment within our borders. A little loosening up here, and

a display of old-time enterprise there will easily get good

times off to a fair start again. Our engineering and

metal-working plant capacity and e<:|uipraent was never in

such shape for handling business—war and peace-time,

new and old, home and foreign, and it only needs our big

spenders—the railroads to make a beginning, there being

the absolute assurance that the little fellows all the way

down will quickly join in.
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CANADIAN SHIPBUILDERS
THE Collingwood Shipbuilding Co., Ltd., Collingwood, Ont., of which Mr. John S. LeitcJr.

is general manager, is one of the most important shipbuilding, engineering and repair
plants in Canada, possessing, as it does, two excellent drydocks, commodious building

berths with overhead electric crane equipment, engine and boiler shops, foundry
and other customary buildings necessary for an up-to-date establishment of its kind. In
addition, work is now being carried on night and day producing shells, the company
having installed equipment for the manufacture of both shrapnel and high explosive
shells.

Mr. Leitch, who is 35 years of age, has been with the Collingwood Company for
over three years, and is responsible to the directors for the management of the entire
plant. Under his guidance an interesting variety of vessels, with their propelling machin-
ery, has been successfully produced, including such widely different types' as 550-foot
bulk freighters, powerful bucket ladder dredges for service in the St. Lawrence ship
channel, lighthouse and buoy vessels, hopper barges for the Dominion Government ser-

v;7
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JOHN S. LEITCH.

vices, passenger vessels, etc. Recently an order for two large bulk oil steamers has been
secured. It will therefore be seen that the company is enterprising and progressive.

In addition to new construction, a considerable quantity of rejiair work is overtaken
the most interesting of the later jobs being the straightening and reconstructing of the
largo freighter "Howard M. Hanna, ,lr.," which came to grief in the memorable gale
of November, 191.3.

Mr. Leitch, who hails from I'ortpatrick, in the south of Scotland, gained his technical
and practical experience in the three largest British shipbuilding centres, viz., the Clyde,
Tyne, and Belfast, having been successively employed by the late firm of Robert Napier
& Sons, Glasgow; Swan, Hunter & Wigham Richardson, Neptune Works, Walker-on-Tyne,
and Workman, Clark & Co., Ltd., Belfast.

Starting in the shops as an ordinary .ipprentice, Mr. Leitch has risen rapidly to the
highest position in the shipbuilding [)rofession. He resigned from the position of assistant

manager with Workman, ri»rk & Co. in order to take up his a|ipoiiitiiH'nt in Collingwood
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIQ IRON.

Grey forge, Pittsburgh $14 45

Lake Superior, char-

coal, Chicago 16.25

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.

Middlesboro, No. 3 ...

.

22 00

Carron, special i 23 00

Carron, soft 23 00

Cleveland, No. 3 22 00

Clarence, No. 3 22 50

Glengarnock 26 00

Sunmerlee, No. 1 ...

.

28 00

Summerlee, No. 3 ...

.

27 00

Michigan charcoal iron

.

26 00

Victoria, No. 1 23 00

Victoria, No. 2X 22 00

Victoria, No. 2 plain.. 22 00

Hamilton, No. 1 22 00

Hamilton, No. 2 22 00

Tea lead $ 3 25 $ 3 50

Scrap zinc 8 50 9 00

BILLETS.
I'lT CroHri Ton

19 00

19 00

19 00

19 GO

19 00

FINISHED IRON AND STEEL.
Per Pound to L<arce Buyers. Cents.

Common bar iron, f.o.b., Toronto 2.20

Steel bars, f.o.b., Toronto 2.20

Common bar iron, f.o.b., Montreal 2.20

Steel bars, f.o.b., Montreal 2.20

Twisted reinforcing bars 2.20

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh 1-30

Tank plates, Pittsburgh 1.30

Beams and angles, Pittsburgh 1.30

Steel hoops, Pittsburgh 1.40

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.10

Small shapes 2.35

Warehouse, Freijrht and Duty to Pay. Cents.

Steel bars 1-90

Structural shapes 1-95

Plates 1-95

Freight, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents less

carload.

BOILER PLATES.
Montreal. Toronto.

Plates, 1/4 to 1/2 in., 100 lb. $2 35 $2 25

Heads, per 100 lb 2 55 2 45

Tank plates, 3-16 in. ... . 2 60 2 45

OLD MATERIAL.
Dealers' Ba.vlngr Prices. Montreal.

Copper, light $11 00

Copper, crucible 12 00

Copper, unch-bled, heavy 12 00

Copper, wire, unch-bled.. 13 00

No. 1 machine compos'n 11 00

No. 1 compos'n turnings. 9 00

No. 1 wrought iron 6 00

Heavy melting steel 7 00

No. 1 maehin'y cast iron 10 50

New brass clippings 11 00

No. 1 brass turnings 9 00

Heavy lead 4 50

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Aug. 27, 1915:

Bessemer, billets, Pittsburgh ... $23 50

Openhearth billets, Pittsburgh .

.

24 00

Forging billets, Pittsburgh 30 00

Wire rods, Pittsburgh 28 00

1/4, % in. .

.

1/2 in. .... .

% to IV2 in.

2 in

21/2 to 4 in .

41/2, 5, 6 in.

7, 8, 10 in.

Buttweld
Black Oal.

Standard

381/2

471/2

521/2

JlApweld
Black Oal.

63

68

73

73

73

521/,

521/2

69

72

70

67
.\ .strong I'. K.

.. 56 38I/2

.. 63 451/2

.. 67 491/2

.. 68 501/2

34 to 11/2 in.

2, 21/2, 3 in.

2 in

21/2 to 4 in

41/2, 5, 6 in

7, 8 in.

XX strong •'. K.

1/2 to 2 in 44 261/2

21/2 to 6 in

7 to 8 in

Genuine Wrof Iron.

Toronto.

$11 75

12 50

12 50

13 50

11 00

9 00

6 00

7 00

10 50

11 00

n 00

4 75

% in

V2 in

% to iy2 in.

2 in

57

62

67

67

67

321/2

411/2

461/2

46i/>

461/2

63

63

66

59

43

40

63

66

63

60

481/2

511/2

491/2

441/2

451/2

481/2

481/2

391/2

251/2

201/2

421/2

451/2

451/2

421/.

371/2

31/2, 4 in

41/2, 5, 6 in

7, 8 in

Wrought Nipples.

4 in. and under 771/2%

4% in. and larger 72Vi%
4 in. and under, running thread. 571/,%

standard Couplings.

4 in. and under 60%
41/2 in. and larger 40%

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws.... 65%
Sq. Head Set Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45%
Flat & But. Head Cap Screws 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in. N 70%
Semi-Fin. Nuts up to 1 in 70%
Semi-Fin. Nuts over 1 in 72%
Studs 65%

METALS.
Montreal. Toronto.

Lake copper, carload ...$20 00 .$19 50

Electrolytic copper .... 19 75

Castings, copper ]9 00

Tin 39 00

Spelter 19 00

Lead 6 50

Antimony 40 00

Aluminum 40 00
Prices per 100 lbs.

NAILS AND SPIKES.

Standard steel wire nails,

base $2 40 $2 36

Cut nails 2 50 2 70

Miscellaneous wire nails. . 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

BOLTS, NUTS AlfD SCREWS.
Per Cent.

Coach and lag screws 75

Stove bolts 80

Plate washers 40

Machine bolts, % and less 70

Machine bolts, 7-16 and over 60

Blank bolts 60

Bolt ends 60

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes.. 4i4c per lb. off

Nuts, Hexagon, all sizes.4%c per lb. off

Iron rivets 72y2 per cent.

Boiler rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.25

Wood screws, flathead,

bright 85, 10, 7y2, 10 p.c. off

Wood screws, flathead,

Brass 75 p.c. off

Wood screws, flathead,

.Bronze 70 p.c. off

19 25

19 00

39 00

19 00

6 50

40 00

40 00

LIST PRICES OF W.
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COKE AND COAL.
Solvay Foundry Coke $5.75

ConneUsville Foundry Coke. . .4.85-5.15

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 45%
At warehouse 40%
DlscouDt8 off new list. Warehoase price at

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half

Putty, lOO-lb. drums
Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll .

.

Motor gasoline, single bbls., gal...

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil, boiled, single bbls. .

.

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. .

.

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila

Drilling cables, Manila
Lard oil. per gal

Union thread cutting oil

Imperial quenching oil

24.75

2.70

9.67

0.18

fl.95

0.18

0.18

0.62

0.65

0.68

2.50

4.00

0.10

0.16

0.20

0.17

0.73

0.60

0.35

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
% inch ,

5-16 inch

% inch

7-16 inch

% inch

9-16 inch

% inch

% inch

% inch

1 inch
Above qaotatlons are per 100 lb*.

.$8.00

. 5.35

. 4.60

. 4.30

. 4.05

. 4.05

. 3.90

. 3.85

. 3.65

. 3.45

IRON PIPE FITTINGS.
Canadian malleable, 35 per cent.; cast

iron, 60; standard bushings, 60; headers,

CO; flanged unions, 60; malleable bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

TWIST DRILLS.

%
Carbon up to 1^4 in 60

Carton over ll^ in 25

High Speed 40

Blacksmith 60

Bit Stock 60 and 5

Centre Drill 20
Ratchet 20

Combined drill and c.t.s.k 15
DUconnt* off standard list.

REAMERS.
%

Hand 25

Shell 25
Bit Stock 25
Bridge 65
Taper Pin 25
Centre 25
Pipe Reamers 80

Discounts off standard list.

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. .

.

3.50

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $3 00 $2 90

Canada plates, dull,

52 sheets

Canada Plates, all bright. .

Apollo brand, 10% oz.

galvanized

Queen's Head, 28 B.W.G.
Fleur-de-Lis,28B. W. G...

Gorbal's Best, No. 28

Viking metal. No. 28

Colborne Crown, No. 28. .

3 25

4 40

6 40

6 00

5 75

6 50

6 00

5 38

3 50

4 60

5 95

6 25

5 75

6 50

6 00

5 30

Size

1 in.

11/4 in.

11/2 in.

1% in.

2 in.

21/4 in.

21/2 in.

3 in.

3% in.

31/2 in.

4 in.

BOILER TUBES.
Seamless Lapwelded
$11 00

11 00

11 00

11 00

11 50

13 00

14 00

16 00

20 00

25 50
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents

Toronto, Ont., September 7, 1915.—The

Canadiaii National Kxliibition now being

held here is exciting considerable inter-

est as usual, and the exhibits in the Ma-

chinery Hall are quite up to the standard

of previous years, notwithstanding the

war. A number of exhibits, as might be

expected, feature machinery or materials

used in connection with the manufacture

of munitions.

The general industrial situation con-

tinues to improve, and the large crop

which is now practically assured will have

a bracing effect in business circles and

stimulate domestic trade. The principal

de\ elopiiitiiit, however, has been recently,

and will continixe to be in export trade.

The expectation of improvement in trans-

portation facilities by increase of tonnage

will benefit export trade considerably, it

having been handicapped in this respect

of late.

Steel Market.

The mills continue working to capacity

and the situation in the steel trade is very

favorable. This year promises to be a

record one for those steel plants who are

producing sliell forgings and other war

material. The business is almost entirely

for export, the output being very light

for ordinary domestic trade.

The high-speed tool steel situation, is

becoming increasingly serious as the de-

mand continues to increase without any

corresponding improvement in the sup-

ply. Stocks of the sizes most called for

are getting very low, and dealers are hav-

ing the greatest difficulty in filling orders

to satisfy everybody as some firms are

asking for comparatively large quantities.

Galvanized sheets are firmer following

the advance in spelter, but no price

changes have been made meanwhile. Mak-
ers of galvanized sheets with few excep-

tions, have either withdrawn from the

market or are only quoting on specific

tonnages for immediate shipment. The

galvanized market is unsettled, and there

is little hope of any stability until spelter

prices attain fixed level. Prices of gal-

vanized pipe have been reduced following

the weakness in the spelter market. The

new prices which are given in the selected

market quotations represent a reduction

of about 10 per cent. The pipe market,

however, is unsettled, as the change was
decided upon before the recent advance in

spelter. If spelter remains at the present

level or advances further, higher prices

for galvanized pipe may be expected.

Increasing activity prevails in the steel

trade in the States and most steel works

are now pretty well sold up on their pro-

duction until the end of the year. The de-

mand for steel rounds for shells is con-

stantly assuming greater proportions,

and there is also a heavy demand for barb

wire. Prices on bars, plates, and shapes

are firmer, and some business has been

closed at l.Hoc Pittsburgii. Prices on

billets are higher, Bessemer being quoted

at $23.50, open hearth billets at $24 and

forging billets at $30 f.o.b. Pittsburgh.

Wire rods have advanced, and are now
quoted at .$28 Pittsburgh.

Pig Iron.

The market is firm but the general situ-

ation is unchanged. There is a good de-

mand for steel-making pig iron, but

foundry grades are quieter. Prices are

unchang'ed but firm.

Machine Tools.

The situation in the machine tool mar-

ket, is much the same as has prevailed

during the last few weeks. Many build-

ers of machine tools are in a sold-up con-

dition and deliveries are very backward.

There is a fair demand for new tools, and

builders of special machines are doing

good business. The demand for second-

hand tools continues active, principally

on account of the difficulty in obtaining

(|uick delivery on new tools.

Supplies.

There is apparently no falling off in

the demand for machine supplies and
small tools. Prices generally are un-

changed but very firm, with the exception

of turpentine which has declined two

cents and is now quoted at 62 cents per

gallon. Prices of leather belting are very

firm on account of the scarcity of raw
material.

Metals.

There are no important price changes

to note this week, and the metal market is

steady and firmer. Lead has made a

slight advance but prices of all other

metals are unchanged. The extraordinary

fluctuation in sterling exchange has un-

settled the metal market and is having a

tendency to restrict business. The gen-

eral situation, however, is unchanged and

business continues good for metals for

munitions. The New ^Zork Metal Ex-

change was closed yesterday, being Labor

Day.

Tin.—Tlic London Market has ad-

vanced slightly, but New York is steady

and firm. The fluctuations in sterling ex-

change are affecting the market and im-

porters are shy at committing themselves

to dollar equivalents, and prefer to sell in

sterling. Locally tin is unchanged but

firm at 39 cents per pound.

Copper.—The market is extremely dull

at unchanged prices and there is little of

imptirtance to note. The shai-p recovery

in sterling exchange has greatly improved

prospects of export sales. Copper is

quoted locally at 19 V^ cents per pound.

Spelter.—The market for spelter has

been restored and good export sales are

reported. Tiie market is hcjlding firm, and

gives every indication of an advance.

Local quotations aie unchanged and nomi-

nal at 19 cents per pound.

Lead.—The market is firm at the

"Trust" price of 4.90c. New York,

but domestic enquiry is light. The Lou-

den market is strong and advancing.

Lead has advanced V* cent locally, and

is now quoted at 6V2 cents per pound.

Antimony.—The situation is mucii the

same and the market is quiet. Quotations

are unchanged at 40 cents per pound.

Alvunintun.—The market is firm and

quotations are nominal at 40 cents per

pound.

Building Notes
Quebec, Que.—The foundation stone

of the new Union Station, was laid by

Mayor Drouin, on Aug. 12. H. E.

Pringle of Montreal, is the architect.

Vancouver, B.C.—The Department of

Public Works. Ottawa, will call tenders

shortly on the construction of two large

sheds on the new wharf. Approximate

cost will be $250,000.

Toronto, Ont.—Tlie Toronto Hydro

Electric Commission, 226 Yonge street,

are, having plans prepared for a sub-sta-

tion to be erected at St. Lawrence Mar-

ket, at an estimated cost of .$5,000.

Kerrobert, Sask.—Messrs. Badger and

Son, of the Badger Flour Mills and Ele-

vator Co., have started work on the con-

struction .of a new elevator at this

point.

Hamilton, Ont.—Laing & Sons, manu-

facturing confectioners, have secured a

permit for the erection of a factory at

169 and 171 King William street, to cost

$8,000. Ground has already been broken

i\n- the building.

Winnipeg, Man.—Contractors Hazel-

ton & Webb have been instructed to be-

gin work on the reconstruction of the

Scott Block on Main street. Pratt &
Ross are the architects and the cost is

estimated at .$125,000.

Tavistock, Ont.—The Carnegie Lih-

rniy Corjioration has agreed to furnish

$7,500 for a library in Tavistock, and

at the meeting- of the council recently

it was agreed to provide a site and sup-

port the institution to the extent of

$750 a year.
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From Elevator Manufacture to High Explosive Shells
Staff Article

An outstanding feature of the series of articles being published in these columns on
"Shell Manufacture in Canada;' and one which is emphasized on each succeeding occasion

is that no sphere of Tnechanical engineering enterprise however far removed its particular

product m,ay have been from that of shell mahing has held aloof from, or hesitated to grip

the opportunity offered bij the latter in all of its variety features. The plant here described

Is eminently typical of what has been accomplished, in the direction above indicated.

ONE of the chief essentials to maxi-
mum output of almost any manu-
factured article is the employ-,

ment of special machinery and tools. To
meet the requirements of. many products
the manufacturer, in most cases, must
equip his plant with modern, up-to date

machinery in order to compete with
others, who may be employed in makin<r
the same or a similar commjodity. In the

equipping: and perfecting of a plant that

is to be used in makin<? some permanent
line of manufpctured product the need of

special m.ic''inery is not only an ad-

vantage but essentially a necessity.

In the manufacture of shrapnel and
high explosive shells the manufacturer
must, owing to the impossibility of pro-

curing the desired machines and equip-

ment, devise ways and means whereby he

can utilize to the best advantage such

tools as happen to be at his immediate
disposal.

To get best results, when it is practi-

cally impossible to procure suitable ma-
chinery, owing to the abnormal demand,
the greatest ingenuity must be displayed

by those who are called upon to solve

each individual problem as it arises, or

anticipate them. In no other industry

perhaps is this more evident than in the

manufacture of shells of the various

types.

that more often than not they do not wait

until they can be supplied with necessary

equipment, but turn to and successfully

meet the issue by designing tools and de-

vices that in many cases morte than fulfil

their most sanguine expectations.

d-^-U

think, that certain things are impossible.

To meet and overcome the obstacles aris-

ing" from the inception of a new indus-

try, shows the sincerity of purpose back

of the procuring of an order for shells,

particularly when time does not allow

i^imi^ i/aifictf^ Tate netUss fh^M 6^0eo/tt

£/Mfoften - //*
Wrifit ig^y witj) f^/if S/^i. »^at -4**

' 64^/'¥ Am^ /a/ii /SOX. - /.i»i

RUSSIAN 3-IN". HIGH EXPLOSIVE SHELL.

The plant description which follows

gives a very good illustration of what
can be accomplished in the way of over-

coming production obstacles, for while it

is true that a few new tools were almost

absolutely necessary, the greater pro-

portion of the different operatiims is

being done on previously installed ma-
chines fitted up with special attachments

FIG. 1. EOUafH TURNING SHEiLL BODIES.

Tlie demand fi>r an increased output of

these indispensable pieces of mechanism
is so great and our various manufactures

re so keen about supplying this demand

designed and applied by those in charge

of tlie institution.

f'reat credit is due to men of the cali-

bre that refuses to be told, or even to

the delay in waiting delivery of the
necessary new equipment.

While the general sequence of opera-

tions in the manufacture of the various

makes of shells is somewhat similar, the

methods devised by the various manu-
facturers must necessarily differ owing
io tlic class of work to which their par-

ticular equipment has formerly been

adapted.

The machine tools that would find their

home in a large engine plant would not

conform to those found in the plant un-

der review, its specialty in normal times

being the production of electric elevators.

Wlien various industries, each equip-

ped with their particular line of machin-

ery for the output of their special needs

are called upon to manufacture the one
special article in unrestricted quantities

it requires a ready and active mind to

produce results on the mncliines and tools

at their disposal. This piirticular plant

which is now ri'anufacturin'j: the Russian

3 in. high explosive shell has applied to

the existent innchine tools special devices

that are successfully accomplishing what
might have been deemed impossible a

year ago.

Centering and Roughing.

To fully describe the various useful

appliances, the process of manufacture

will briefly be dealt with. The rough

forging whicli i« secured from the United

States Steel Products Co. is first centered

on the base, and then taken to a Boye &
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FIG. 2. GROOVING, UMUEECUTTING, KNURMNG AND PACING.

F.mmes Machine Co. lathe, also to an Fig. 2. This operation and the device

old "Butler'' lathe. A phig is driven that accomplishes it indicate the ingenu-

into the open end and the shell is placed ity of those who have taken in hand the

upon the centres and rough turned as responsibility of production. Fig. 3

shown in Fig. 1. sliows a rough sketch of the device which

F

FIG. 3. GRflOVIXG KNURLING AND FACING ATTACHMENT.

Grooving, Undercutting and Knurling.

The grooving, undercutting and knurl-

ing, also facing the base is performed on

a "McDougall" lathe, which is sliown in

originally was intended also to rough

turn the body, but on account of the low

limit allowance on these shells and the

possibility of tearing and tnarking, the

roughing is done previous to this and the

other operation done separately.

The main casting A of the device is

bolted to the saddle of the lathe, the

piece B being for the roughing operation

but, owing to the possible faults already

stated, was dispensed with. The steady

rest C is used to hold the rollers D which
are carried in the forked pieces E, these

being adjustable by tlie set screws F. The
groove for the copper band and also that

for the cartridge case is put in by the

tool G held in the casting H. The knurl

is done by the small knuri I held in the

piece J and secured by the set screw K.
While the knurl is in position the un-

dercutting is performed by the two levers

L which ojjerate the tools M through

slides planed at the desired angle; this

can be more clearly seen in the illustra-

tiiin. The end of the shell is faced oflf

with the tool N, and the motion of the

FIG. 5. BORIN(; OI'KRATION ON liOVVA.V, HKAl) "G-AUDNER" LATHE.

FIG. 4. N<>SING OPERATION.

tools is derived from the feed handle 0.

The shell during the operation is held in

a split chuck.

Nosing.

The nosing is performed on an old

drilling machine shown in Fig. 4. The
work is held in a clamp chuck secured in

a fi.xed position on the drill press table.

The cutter head is brought down and the

contour of the nose formed by the three

forming cutters secured in position in

the cutter head.

Boring.

The boring of the shell is accomplished

on an old "Gardner" double headed

lathe, shown in Fig. 5; the cutting bar be-

ing held in position on the tool post of

the saddle and a shell placed in the chuck

of each head. Wliile tlie cutting tool is

operating on one shell the operator is

removing the completed shell from the

opposite head and securing another in
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the chuck in readiness. The cutting

operation is therefore almost continuous

except for the time taken to change the

direction of the traverse of the saddle

and in running the latter from one head

to the other.

As this particular shell re-

quires a taper of 1/10 of an

inch in the length of the bore,

the cutting tools in the borin,;

bar are at the top of the bar,

and the rear end of each iiea>l

is elevated sufficiently to give

the required taper.

Base of Bore.

Another interesting opera-

tion is the forming of the

radius at the base of the bore.

Owing to the finish required

upon these shells it was
thought advisable to accom-
plish this result in the manner
shown in Fig. 6. The two ma-
chines shown were designed by
the superintendent of and
built by the A. B. See Elevator

<'o., Montreal, with the ex-

pectations that as the cuttings

were free to fall away from
the cutting tool, better results

would be obtained. The work
produced was entirely satisfac-

tory with the exception that

the operator might with a little

carelessness exert undue pressure upon
the feed levers and cause the cutting tool

to dig in and tear the stock. The device

shown in the sketch, Fig. 7 was designed

to offset any such contingency.

Two small cylinders B were bolted to

the bottom of the moveable drill table A,

and moveable pistons C were placed in

these cylinders with an extending piece

D. To operate the de-

vice, the shell being

secured in the chuck
siiown, the machine is

started and the drill

raised by hand with

the lever H. When
about one inch from
the bottom, or, when
the drill began to cut,

the piece E whicli

moved freely on the

base of the machine is

swung beneath the

piece D and the air

turned on gradually.

The air cominc throuirh

the port I against tlie

piston C forces the

cylinder, and, there-

fore, the drill up to

the work, allowing the

chips to fall freely as the operation pro-

gresses. A jet of cutting compound is

continually forced up alongside the drill,

and a pressure of 80 to 100 lbs. jier sq.

in. is used, giving a raising force of

about 700 lbs. to 900 lbs. The pistons

used were obtained from the Ford
Motor Co.

Cutting Compound.
The cutting compound required in the

FIO. i;. FOItMI.NG BASE OF BORK K.vmi'S.

various operations is forced to the work

by means of a small gear pump shown in

Fig. 12. The frame A is secured in posi-

tion on the floor at the rear of the ma-

chine so that the pulley B will be below

a moveable shaft on the machine around

which is placed the driving belt C. The

cutting compound drips into a large pan

1 ciieath the macliinc and is there drawn
through the hose D by action of the

pump and forced up through the hose E
to the work.

Heat Treating.

The heat treating process on these

shell is in accordance with prepared

specifications as follows:

A—Heat slowly in furnace to 850

degrees C, or 1562 F.

B—Hold to this temperature

for fifteen minutes.

C—Plunge into water of a

temperature of about 62 de-

grees C. or 142 F.

D—Allow shell to cool in the

water.

E—Leave shell in the air

until thoroughly dried.

F—Afterwards immerse in a

liath of lead at a temperature

of about 500 degrees C. or 932

F, and allow to remain for

about fifteen minutes.

G—Remove shell from lead

bath and allow to cool in the

air.

The first heating is done in

two Mechanical Engineering

Co. furnaces, and the cooling

is done in a tank about 4 ft.

X 5 ft. X 3 ft. deep. To retain

the water at the proper tem-

perature required, some very

thoughtful consideration was
given and experimenting done,

tlie following procedure being

adopted as a result.

Cold water is allowed to en-

ter into the tank through a pipe

which has its opening near the bot-

tom of the tank, and the heated

water is drawn off from near the

surface. To regulate this flow of

water, the following interesting and pos-

sibly original contrivance is used. An
ordinary alarm clock was requisitioned

and on the wheel that operates the

second-hand, several

pieces were arranged

so that intermittent

contact could be made
at intervals of from a

few seconds to a min-

ute. When this contact

is made, the current is

transmitted to coils

which, with other ar-

rangements, operate a

lever which releases a

foot valve and allows

a certain amount of

heated water to flow

from the tank.

As the heating of the

shells and the lacquer-

ing are done in two
separate, temporary

buildings, the heated

water from the hard-

ening tank iri forced through coils

placed around the lacquering building

for the purpose of keeping it warm
in cold weather. The furnace for tern-



284 CANADIAN MACHINERY Volume XIV.

pering in the lead bath is shown to the

extreme left in Fig. 8.

FIG. 9 EXTERNAL GRINDING.

Grinding.

After the hardening it is found neces-

sary to grind both the bore and the out-

side to bring the shells down to weight

also to put the finish on contour of nose.

The exterior grinding is done on an old

head. The cam H which is shaped to

suit the form of the nose contour is se-

cured to the bar G which is fitted to the

brackets E and F. The roller I which is

secured to the base of piece C is held in

contact with the cam H by means of the

spring on cross-feed spindle.

The internal grinding is accomplished
on an old flat turret lathe, the shell A be-

ing held in the split chuck B. The ad-

justable cross slide S is secured to the

traverse slide of the turret which is ad-

vanced by means of the levers G and the

pinion shown which meshes with a rack

below the slide. The arbor is driven by
means of the groove pulley F. To ac-

commodate the taper of the bore the

head is set over the desired amount.

Fig. 10 shows a sketcli of this device.

Lacquering.

A very interesting and oriainal idea

for lacquering the exterior of the shells

is shown in Fig. 11. The shells have to

be coated with a thin oven layer of

lacquer, and to do this with any degree of

satisfaction seemed to be quite a pro-

position as no rids'es or unevenness must
appear on the finished shell.

tion C which divides the tank into two
compartments. From a 2 inch opening

in the centre of this partition C, tlie pipe

FIG. 10. GRI.NUING THE SHEIJL BORE

lathe fitted up with taper attachment,

Fig. 9. The piece C is secured to the

cross-slide of the lathe, and can-ies the

arbor which holds the cutting wheel D
which is driven by means of the belt J

running over the grooved pulleys, the

belt K being driven from a shaft over-

The sketch Fig. 11 shows the method

adopted to meet the demand in view.

A heavy galvanized iron tank about 2

feet square and 2 feet deep has been con-

structed and secured in a wooden frame.

Half way down the tank B is tl:e parti-

or tube D extends downward to within

al)out one inch of the bottom. Down
one corner of the tank the air pipe E
t.ttends and just enters the bottom com-

partment. This joint, as well as all the

others is made completely air or water

tight. The operation of the arrangement

is as follows:—
The compartment K is filled with the

'acquering fluid and the shells are al-

lowed to hang down supported on a bar

which passes through suitable pieces

screwed in the nose of each shell. When
the shells are placed in position, the

valve F, which controls the air from the

reservoir, is opened and the air passing

through the pipe E to the surface of the

liquid forces the lacquer up through the

tube D and gradually floods the upper

compartment. When the lacquer has

FIG. S. HB.\T TRE.VTING ROOM.

PIG 12. FORCE PUMP.

completely flooded the shells, the valve F
is closed and the fluid allowed to remain

for a time, or it can be permitted to re-

cede with any degree of rapidity by

opening the exhaust valve G, thereby al-

lowing the air to escape and the fluid to

re-enter the lower compartment. An
uniformly even coating of lacquer on the

surface of the shells is the result. The

diaphran-m M is added to evenly distrib-

ute the flow of lacquer.

To prevent the lacquer from adhering

to the copper band the latter is coated

with a solution which is removed after

the shell lacquer has set.
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PRODUCTION METHODS and DEVICES
A Department for the Interchange and Distribution of Shop and Office Data

and Ideas Evolved from Actual Practical Application and Experience

THREE TYPES OF SPRING TESTERS
By G. Edwards

THE springs used for automo-
bile motor valves must be of

a comparatively uniform ten-

sion in order to give satisfactory

service. For this reason, nearly every

motor factory has some kind of test-

ing device for testing the power of

the springs used. If too stiff or too weak,
they must be discarded. Many of the

testing devices make use of a standard
scale to do the measuring of the spring

power.

The one shown in Fig. 1 employs a

common counter scale around which a

wooden frame has been placed. A screw

A and the handwheel B form the means
of compressing the spring onto the scale

platform. The spring is placed as shown
at C and the screw is dun down a cer-

tain distance. The scale should then

"weigh" a certain amount, with an al-

lowance for plus or minus, which has

been determined previously and tabulat-

ed for the operator's use. The device

sliown is somewhat slow and tuirabersome

for any but heavy springs.

That shown in Fig. 2 is easier to use

and has a wider range. The wooden ful-

crum-bracket bolted to the wall has

a number of holes in it for various posi-

tions of the compression lever when
testing springs of different lengths. The
spring to be tested is placed at A and

device, care is taken to place the springs

under the same spot on the lever, so that

the amount of compression and the lever-

FIG. 2. DEVICE WITH VVIDEU ll.VXGE.

the lever B is brought down as far as the

slot in the guide C will allow it to go.

The reading is taken from the scale beam
as in the previous case. In using tiiis

age does not vary to any extent. This

device is in use in one of the largest

automobile factories in the country.

Another device that is extremely sim-

EIO. 1. SCHBW-OI'BRATED SPUING TBSTER. Fia. 3. .SI.Ml'I.F. TESTEK,
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pie, and does not employ a scale, is

shown in Fig. 3; It is used for testinj?

the springs used on a well-known motor-

cycle. The sprinj;- is placed over the lo-

cating spring as shown. The weight is

then released so that the plunger will

come down on top of the spring, the lat-

ter having strength enough to just keep

the bottom of the plunger from coming

in contact with the top of the locating

pin. This is adaptable to a large range

of work with a few modifications, the

principal requirement being suitable

weights for various springs. It also has

the advantage of being easily made by

almost anyone at a slight cost.

©
SOLVING A BEVEL GEAR PROB-

LEM.
By L. E. Gehman.

A jobbing shop received a repair order

for a bevel gear and pinion, which

called for cut gears and further stated

that the original gears had been shipped

by express.

The gear arrived in due time but the

pinion could not be located. The job

was a verv urgent one so it was turned

ting angle 59° 45', approximately. To
get the approximate centre angle one-

half of the difference between tlie cut-

ting and face angles were added to the

euttiug angle whicli gave 62° 5'. Tlie

outside diameter calipered 14 in., and

the pitch diameter 13.7 in.

The notation and formulas that were

used were as follows

:

N=Number of teeth in gear.

n=Number of teeth in pinion.

A=Face angle.

B=Centre angle.

D=Outside diameter.

F=Face measured parallel with the

axis.

H^Distance from pitcli line to the

apex parallel with the axis.

a:^Distance from the apex of angle to

the point of tooth.

b^Length of face.

d=Piteh diameter.

p=Circular pitch.

,J=Difference in degrees between the

centre angle and fa<!e angle.

K=Differenee in degrees between the

centre angle and cutting angle.

Tj=Distance from point of tooth to

6ear^^3 teeth.

Ppt^ion ' as Teeth.

SOI^VIXG A BKVEL GEAR PROBLEM.
DATA: 43 TEETH, O.D. 14 INS., P.D. 13.7 INS., PITCH 1 IX., CUTTING ANGLE 59" 43'.

F.\CE ANGLE 64" 25'.

over to the draftsman who was informed
that he should be able to make a draw-
ing of both gear and pinion from the

data which could be secured from the

gear.

The gear had 4.3 teeth and the circu-

lar pitch was found to be approximately

one inch. The face and cutting angles

were next measured by a bevel protrac-

tor using the bore of the gear as a fin-

ished surface for the protractor. The
face angle measured 64° 25' and the cut-

pitch line measured perpendicular to

axis.

Calculating for the pitch diameter.

N P 43 X ""-

d = = = 13.687 in.

3.1416" 3.1416"

which is very near the approximate di-

mension. In order to figure the angles it

was necessary to know the number of

teeth in the pinion. Thus using the

centre angle 62° 5' and the formula

N
^ran.=— . Solving for the number of

n
N 43

teeth in pinion, n=-
Tan. B 1.88734

= 22.7+.
Assuming that the pinion has 23 teeth

and solving for centre angle; Tan. B
43

=—= Tan. 1.86957 = 61° 51' 30".

23

43

Solving for 22 teeth Tan. R =—= Tan.

22

1.95454 = 62° 54' 18.8". Comparing
these results with the approximate

centre angle, it is found tliat the centre

angle of the pinion with 22 teeth is

49' 18" greater, and the pinion with 23

teeth 13.5 " smaller, tlan the centre

angle, therefore it can be readily seen

that the original pinion had 23 teeth.

In calculating the face and cutting

angles it is necessary to know the angles

J and K and the distance from the apex

of the angle to the point of the tooth,

parallel with the face of the tooth:

—

13.687

2 sine B 2X-8817'^

13.687

1 . 76356

= 7.761 in.

Addendum
Tan. .1^

.3183

Tnn

20' 54".

Dedendum
K

7.761

. 3683

=.04101

— .0475

7.761

= 2° 43'.

Face ansle A = B+J = 61° 51' 30"

-f-
2° 20' 54" = 64° 12' 24".

Cutting angle C=B—K=6]° 51' .30"

—2043'=59° 8' 30".

The calculated angles and approximate

angles are very nearly the same.

The distance H from the pitch line to

the apex, parallel with the axis

cosine B 13 . 687X • 534S9

=dX ^=—i ^3 .16605.

2 2

The face measured parallel with the axis

=F=bXCos. A=2.75XCos. 64° 12' 24"

=2 . 75X • 43511=1 .
197".

The distance L = addendum X Cos. B
= .3183 X .47166=. 150.

Outside dia. D=d4-2L=13.687+..30
=13.987.

From the foregoing dimensions a

drawing was made, the number of teeth

for the pinion being 23, and the pitch

diameter twice the distance from the

pitch line of the gear to the apex of the

angle measured parallel with the axis.

The other diijiensions being calculated

with similar formulae that were used

for the gear and the length of the hub

was taken from the machine.
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The Coming Foundrymen's Convention and Exhibition
The privilege of spending a week in Atlantic City with its health-bracing and pleasure-

giving opportunities may at any time be considered acceptable. There is, therefore, little

doubt that, with the added features of a thoroughly installed and attractively displayed ex-

hibition of foundry equipinent and supplies, and an unusually high-grade programme of
interesting and instructive work-a-day topics aranged for discourse and discussion, foundry-
men from all over the United States and Canada will make their presence felt on this occasion
in numbers greatly exceeding those of even the most successful of past similar functions.

THE selection of Atlantic City,

X.J., as the meeting- place for the

1915 Annual Convention of the

American Foundrvmen's Association

and of the American Institute of Metals

may justly be stated as a happy choice.

The fact also that the Foundry & Ma-
chine Co. Exhibition is again found in

eo-operation leaves nothing to be de-

sired iby even the most fastidious or

critical. It has been stated—and with

more real truth than the mere words ex-

press—that the whole eastern section of

tlie country have united as hosts to re-

turn the hospitality tendered at similar

functions held in recent years in Toron-

to, Detroit. 'Cincinnati, Pittsburgh, Buf-

falo, and Chicago. This is clearly indi-

cated by the fact that the local commit-
tee is formed of prominent foundrymen,
chosen from the States of Pennsylvania,

New Jersey, New York, Connecticut,

R'hode Island and Massachusetts.

Its . central location and excellent

transportation facilities make Atlantic

City easily accessible, while its proxim-

ity to Philadelphia and New York, in

which districts are to be found many
large and varied foundry establishments,

fives unlimited scope and opportunity to

such as may desire to visit and inspect

Association and the American Institute

of Metals 63 papers and reports will be

presented and discussed. In quality and
variety the papers are fully equal to

those presented at previous meetings and
the programmes have been arranged to

stimulate the fullest possible discussion.

Both sopieties will hear the reports of

committees that have been at work
throughout the year, and it is expected

that an unusual volume of valuable foun-

dry information and data will become
available through this source. The ex-

hibition will have the advantage of an
ideal location which precludes the pos-

sibility of overcrowing and inconveni-

ence and affords unusual facilities for the

dis])lay of working equipment. The en-

tertainment features of the week will be

unique and of a character such as ( an

only be found at Atlantic City.

The tenth annual foundry and ma-
chine exhibition, under the auspices of

the Foundry & Machine Exhibition Co.,

will open Saturday morning, September
25, and close Friday evening, October 1.

The convention proceedings will open at

10 a.m. Tuesday, September 28, with a

.loint meeting of the American Foundry-
men's Association and the American In-

stitute of Metals.

erican Foundrymen 's Association and
the American Institute of Metals will be

at the Hotel Traymore, the latest addi-

tion to Atlantic City's galaxy of hostel-

ries. The headquarters for the Macliine

& Exhibition Co. will be at the Hotel
Dennis.

Thursday, September 30, has been set

aside as "Philadelphia Day'' and an

effort v.-ill be made to close all Philadel-

])hia foundries on that day to enable

the employees to attend the convention

and exhibition. The annual joint ban-

quet of the American Foundrymen's As-
sociation and the American Institute of

Metals will be held Thursday evening,

September 30, in order to give as many
of the Philadelphia visitors as possible

an opportunity to attend.

The American Foundrymen 's Asso-

ciation will introduce an innovation by
liolding its annual business meeting on

Wednesday evening, September 29, in-

stead of on Friday morning as hereto-

fore.

Exce|)tional facilities are, we under-

stand, being provided for operating ex-

hibits. Klectric current, both direct and
alternating, will be available at variois

voltages, while exhibitors of pneumatic

maciiinerv will have as usual an un-

l I 'I M: S Mi l.l.K i.\ iH)i,I.Al: I'iKi; WITH I-Ot'.NnnV AM) M.VfHI.VR CO. .\NI)
lIKADyt AHTICUS IX FOKEGROIJ.vn.

FOfNDHY.MKX'.S CdWENTKI.N

lay-out and operation systems witii

which tliey may be unfamiliar, but by
whicii lliey may profit. At the various
sessions of the American Foundrymen's

The registration bureaus for both as-

sociations, which will be located on the

pier, will open Monday morning, Sep-
tember 27. The headquarters of the Am-

limited supply of compressed air. Steam
as a motive power will also be on tap.

The various convention progranunes are

as follows:

—
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American Foundrymen's Association

TCESDAV, Sept. 28, 10 a.m. CONVENTION
HAI^L

Joint session, Amerlfaii Fouimrymeu's As-
Boclatlon and American Institute of Metals.
Addresses of welcome and response.
Report of A. V. A. conmilttec on safety, by

A. W. Gregg, chairman, Bucyrus Co., Soutti
Milwaukee, Wis.

•'Tests of Lenses for Foundry Goggles," by
F. W. King, .Julius King Optical Co., N'ew
York. Tills address will be accompanied by
tt demonstration of a lens testing machine
and a ('iilored spectroscopic test showing
s<"lentlfically, colors of lenses used In danger-
ous conditions of ligiht and glare.
Report of A. F. A. committee on Industrial

education, by Frank M. Leavitt, chairman.
University of Chicago, Chicago.
"Functions of Sand Binders," by Henry M.

Lane, consulting foundry engineer. Trussed
Concrete Bldg., Detroit.
"Notes on Applications and Characteristics

of Cores in Modern Molding," by R. A. Bull,
Commonwealth Steel Co., Granite City, 111.

"Molding Sands," by C. P. Karr, associate
physicist. Bureau of Standards, Washington,
D.C.
Appointments of nominating and resolution.?

committees.

TUESDAY, SEPT. 28, 2.30 p.m. CONVENTION
HALL.

Report of A. F. A. committee on specifica-
tions for foundry scrap, by S. D. Sleeth,
chairman, Westinghouse Air Brake Co., Wil-
merding. Pa.
"Pattornmaking for Molding Machine Work,"

of The Fire Engineer, and Harry Y. Carson,
Central Foundry Co., New Yorte

WEDNESDAY, SEPT. 2», 2.,S0 p.m. CON-
VENTION HALL
Gray Iron Seesion

"Pouring Systems for Gray Iron Foun-
dries," by H. Cole Kstep, associate editor,

The Foundry, Cleveland.
"Fuel Oil Cupolas," by Bradley Stoughton,

consulting metallurgical engineer. New York

"Inspection of Automobile Castings," by C.

B. Wilson, Wilson Foundry <fc Machine Co.,

t'ontiac, Mich.
"Common Defects in Gray Iron Castings

—

Their Causes and Remedies Therefor," by
Herbert M. Ramp, Elmwood Castings Co.,
Cincinnati.
Report of A. F. A. committee on specifica-

tions for gray iron eastings, by W. 1). Put-
nam, chairman, Detroit Testing Laboratory,
Detroit.
Report of A. F. A. committee on standard

methods for analyzing coke, by H. E. Diller,

chairman. Genera! Electric Co., Erie, Pa.

WEDNESDAY, SEPT. 29, 8 p.m., HOTEL
TRAVMORE

Annual Business Session

Annual address of the president, R. A.
Bull, Commonwealth Steel Co., Granite City,
III.

Report of the secretary-treasurer, A. O.
Backert, Cleveland.
Report of the auditor.
Report of the nominating committee.
Election of officers.

BEACH SCE'NE, ATLANTIC CITY.

by E. I. Chase, Cadillac Motor Car Co., De-
troit.

"Foundations for Jar-Ramming Molding
Machines," by E. S. Carman, Osborn Mfg. Co.,
Cleveland. '

"The History and Development of the
Molding Machine with Sidelights on Latter-
Day Practice," by J. J. Wilson, Cadillac
Motor Car Co., Detroit, and A. O. Backert, The
Foundr.v, Cleveland.

"Scientific Management and Its Relation to
the Foundry Industry," bv H. K. Hathaway,
Tabor Mfg. Co., Philadelphia.
"Reclaiming Molding Sand." by W. M.

Saunders and H. B. Hanley. Saunders &
Franklin, analytical and consulting chemists.
Providence. R. I.

"The Relation of the Foundry Foreman to
His Employer," by S. V. Blair, Rushviile.
Ind.

TUESD.'VY, SEPT. 28, 8 p.m.

Theatre party for members and ladies of
the Americau Foundrymen's Association and
the American Institute of .Metals.

WEDNESDAY, SEPT. 2!). TO a.m. CONVEN-
TION H.VLL

"The Modern Foundry Advance," by Dr.
Richard .Moldenke, consulting metallurgical
engineer, Watchung, N.,T.

"Manufacture, Constitntents and Essentials
in the Purchase of iPig Iron for Foundry Use,"
by Oliver J. .Abell, The Iron Age. Chicago.
Report of the A. F. A. cnmmittee on costs,

by B. D. Fuller, chairman. Westinghouse Elec-
tric & Mfg. Co., Cleveland.
Organization in the Foundry of the Univer-

sity of Illinois Shop Laboratories." by R. E.
Kennedy and .T. H. Hcgue, instructors. Uni-
versity of Illinois, Urbana. III.

"The Structural or Mechanical Theory of
the Effect of Rust on Cast Iron and Wrought
Iron or Steel," by R. C. McWane, publisher

THURSDAY, SEPT. 30, 10 a.m. AND 2.30
p.m. CONVENTION HALL AND ANNEX

Steel Sessions

"Dynamic Properties of Steel Empl'yed in

the MiMiiifacture (of Castings of Various
Types," by J. Lloyd Uhler, Union Steel Cast-
ing Co., I'ittsburgh.
"The Particular Application of the Converter

in the Manufacture of Steel Castings." by C.
S. Koch, Fort Pitt Steel Casting Co., McKees-
port. Pa.
"Notes on Electric Furnace Construction

and Operation in the Steel Foundry," by
James H. Gray, U. S. Steel Corporation, New
York City.

"Open-Hearth Furnace Checker Design," by
W. A. Janssen, Bettedorf Co., Davenport,
Iowa.

"Causes of Shrinkage Cracks in Steel Cast-
ings," by William R. Bossinger, Marlon Steam
Shovel Co., Marion, O.
Report of A. F. A. committee on specifica-

tions for steel castings, by W. C. Hamilton,
.American Steel Foundries, Granite City, 111.

Report of A. F. A. committee on steel

foundry standards, by Dudley .Shoemaker,
.\merican Steel Foundries. Indiana Harbor,
Ind.. and R. A. Bull, Commonwealth Steel
Co., Granite City, HI.

"Notes on .\rc Welding," by Robert Kin-
kead, Lincoln Electric .Co., Cleveland.

Malleable Sessions

"Some Remarks Regarding the Permissible
Phosphorus I..imit in Malleable Iron Castings,"
by Prof. Enrique Touceda. Rensselaer Poly-
technic Institute, Albany, X.Y'.

"Standardization of .Mr Furnace Practice,"
by A. L. Pollard, Johnston Hai-vester Co.,
Batavia. N.Y.

".\n Outline to Illustrate the Interdepend-
ent Relationship of the Variable Factors in

.Malleable Iron Practice," by L. E. Gilmore,
Baltimore Malleable ic Steel Co., Baltimore.

I'aper on malleable practice, by J. P. Pero
and J. C. Nulsen, Missouri Malleable Iron
Co., East St. Louis, 111.

"Coal— Its Origin and Use in the Air Fur-
nace," by F. Van O'Llnda, Consolidation Coat
Co., Chicago.

THURSDAY, SEPT. 30. 1 p.m., HOTEL
TRAYMORE

Annual banquet.

FRIDAY, OCT. 1, 10 a.m. CONVENTION
H.VLL

Introduction of new officers.
Report of (ommittee on resolutions.
Appointment of standing committees.
Unfinished business.

American Institute of Metals

TUESDAY, SEPT. 28. 10 a.m. CONVENTION
HALL

Joint meeting with the .\merican Foundry-
men's Association. (For details see A. F. A
program.)

TUE.SDAY, SEPT. 28, 2 p.m.
TRAYMORE

HOTEL

General Papers
Report of official chemist, by Arthur D.

Little, Inc., Boston.
".in Investigation of Fusible Tin Boiler

Plugs," by Dr. G. K. Burgess, Bureau of
Standards. Washington, D.C.
"The Influence of the Impurities of Spelter

oai tihe Cracking of Plush Castings," by
(iilbert Rigg, New Jersey Zinc Co., Newark,
N.J.
"Cobalt in Non-Ferrous Metals," by H. T.

Kalmus. Kalmus, Comstock & Westcott,
Cambridge, Mass.
"Furnace Methods for Pure Castings," by

F. L. .^ntisell, Raritan Copper Works, Perth
Amboy, N.J.

"Standard Test Specimen of Zinc-Bronze:
Cu. 88. Sn. 10. Zn. 2. Relation of the Me-
chanical I*roperties to the Microstructure,"
by Dr. H. S. Rawdon, Bureau of Standards,
Washington. D.C.

"Notes on the Copper-Rich Kaloholds." by
S. L. Hoyt. University of Minnesota, Minne
apolis.

TUESDAY, SEPT. 28, 8 p.m. •

Theatre party.

WEDNESDAY, SEPT. 29, 10 a.m. HOTEL.
TRAY.MORE

"The Effect of the Present European War
on the Metal Industries," by Thos. F. Wett-
steln. United Lead Co., New York.

"Sherardizing," by Dr. S. Trood, U. S. Sher-
ardizing Co., New Castle, Pa.

"Electric Furnace for Brass Melting," by
F. A. S. Fitzgerald, Fitzgerald Laboratories,
Niagara Falls» N.Y.

"Substitutes and Alloys to Take the Place
of Platinum," by. W. E. Mowrey, St. Paul,
Minn.

"Alloys of Nickel, Chromium and Copper,"
by David F. McFarland and O. E. Harder,
University of Illinois, Uurliana, 111.

WEDNESDAY, SEPT. 29. 2 p.m. HOTEL
TRAYMORE

Aluminum and Aluminum Alloys

"Aluminum Die Castings," by Chas. Pack,^
Doehler Die Casting Co., Brooklyn, N.Y.

"The Manufacture and Use of Alumino-
Vanadium," by Wm. W. Clark Seymour Mfg.
Co., Seymour, Conn.

"Recent Advances in the Manufacture and
Uses of Aluminum," by E. V. Pannell, Brit-
ish Aluminum Co.. Toronto, Ont.

"The Welding of Aluminum," by E. V.
Pannell, British Aluminum Co., Toronto. Ont.

".\lnminuin Bronze Alloys," by W. M. Corse,
Titanium Alloy Mfg. Co., Niagara Falls, N.Y.

THURSD.VV, SEPT. 30, 10 a.m. HOTEL
TR.YY.MORE

Acid Metals and Bearing Bronzes
"Development of an .\cld-Resisting Alloy,"

bv S. W. Parr, Unlversitv of Illinois, Urbana.
111.

"Methods 'of .\nalysis for Complex Alloys,"
bv S. AV. I'arr, University of Illinois, Urbana,
III.

"Effect of Zine on Copper, Tin, Lead Al-
loys." liy G. H. Clamer, Ajax Metal Co.,
Pliiladelphra.

"The Advantages of a Standard Railway
Journal." by Russell R. Clark, Pennsylvania
Railroad, Pittsburgh.
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THURSDAY, SEPT. 30, 2 p.m. HOTEL
TK.WMOBE

Forging and Rolling- Alloys
"Forging Manganese Bronze," by Jesse L.

Jones, Westlnghouse Electric & Mfg. Co., East
Pittsburgh, Pa.
"The Failuie of Structural Bronzes," by

Dr. P. D. Merlca, Bureau of Standards, Wasb-
ington, D.C.

"E.xperlenees with Brass In Civil Engineer-
ing Work," by A. D. Fllnn, board of water
supply, New York.

"Stellltc," by BIwood Haynes, Haynes Stel-
iite Works, Kokomo, Ind.

THURSDAY, SEPT. 30, 7 p.m. HOTEI,
TRAY'tfORE

Annual bauyuet.

Plant Visitation

A large number of important foun-

dries have agreed to throw open their

doors to the visitors. Among those may
be mentioned the following:

—

Southwark Foundry & Machine Co.,

Philadelphia.

American Engineering Co., Philadel-

phia.

Girard Iron Works, Philadelphia.

Sheeler-Hemsher Co., Philadelphia.

Eynon-Evans Mfg. Co., Philadelphia.

Baldwin Locomotive Works, Phila-

delphia.

J. W. Paxson Co., Philadelphia.

Tabor Mfg. Co., Philadelphia.

Isaac A. Shepherd & Co., Philadelphia.

R. D. Wood & Co., Philadelphia.

Wm. Sellers & Co., Inc., Philadelphia.

Ajax Metal Co., Philadelphia.

Thomas Devlin Mfg. Co., Philadelphia.

Niles-Bement-Pond Co., Philadelphia.

American Steel Foundries, Chester,

Pa.

Seaboard Steel Casting Co., Chester,

Pa.

Worth Bros. Co., Coatesville, Pa.

Baldt Steel Co., New Castle, Del.

The committee in charge of plant

visitation is as follows:—

-

H. W. Brown, chairman. Tabor Mfg.
Co., Philadelphia; Harry E. Asbury,
Enterprise Mfg. Co., Philadelphia; W.
J. Coane, Ajax Metal Co., Philadelphia;

Geo. C. Davies, Pilling & Crane Co.,

Philadelphia; Harry Drinkhouse, Thos.
Devlin Mfg. Co., Pliiladelphia; Thomas
Evans, Eynon-Evans Mfg. Co., Philadel-

phia; Chas. H. Harrar, Midvale Steel

Co., Philadelphia; J. S. Hibbs, J. W.
Paxson Co., Philadelphia; Wilfred
Lewis, Tabor Mfg. Co., Philadelphia;

Geo. F. Pettinos, Pettinos Bros., Beth-
lehem, Pa.; Wm. H. Ridgway, Craig
Eidgway & Son Co., Coatesville, Pa.;

F. L. Shepherd, I. A. Shepherd Co.,

Philadelphia; A. G. Warren, J. W. Pax-
son Co., Philadelphia; and Robert
Wetherill, Jr., Robert Wetherill & Co.,

Chester, Pa.

For the Devotees of Golf

To afford the visiting foundrymen an
opportunity to indulge in the favorite

pastime of golf, special arrangements
have been made with the Country Club
of Atlantic City for thtj use of its course
at Northfield, N..T. This feature is in

chai'ge of a special committee, whose
members will afford the golf devotees

every assistance to indulge in this

favorite sport. The committee is consti-

tuted as follows:—H. M. Bougher, chair-

man, J. W. Paxson Co., Philadelphia;

Peter S. Brauscher, Philadelphia &
Reading Railroad, Reading, Pa.; W.
J. Coane, Ajax Metal Co., Philadelphia;

Wm. J. Devlin, Thomas Devlin Mfg. Co.,

Philadelphia ; Howard Evans, J. W. Pax-
son Co., Philadelphia; Howard C. Mat-
lack, Marshall, Matlack Co., Philadel-

phia ; H. P. Rebman, American En-
gineering Co., Philadelphia; Otto

Schaum, Schaum & Uhlinger Co., Phila-

delphia; J. H. Sheeler, iSheeler, Hem-
sher Co., Philadelphia; W. P. Smith,

Wm. Cramp Ship & Engine Building Co.,

Philadelphia; and E. P. Williams, Bald-

win Locomotive Works, Philadelphia.

Local Convention Committee

The local convention committee in-

cludes the following:

—

Thomas Devlin, chairman, president

Thomas Devlin Mfg. Co., Philadelphia;

W. H. Bassett, vice-president American
Institute of Metals, American Brass Co.,

Waterbury, Conn. ; Henry A. Carpenter,

vice-president American Foundrymen 's

Association, General Fire Extinguisher

Co., Providence, R.I. ; A. F. Corbin, pre-

sident New England Foundrymen 's As-

sociation, Union Mfg. Co., New Britain,

Conn.; Alex. T. Drysdale, vice-president

American Foundrymen 's Association,

United States Cast Iron Pipe & Foundry
Co., Burlington, N.J. ; Stanley G. Flagg,

Jr., past president American Foundry-
men's Association, Stanley G. Flagg &
Co., Philadelphia; H. W. Gillett, vice-

|)resident American Institute of Metals,

Ithaca, N.Y. ; Dr. Richard Moldenke,
past secretary, American Foundrymen 's

Association, W^atchung, N.J. ; Geo. C.

Stone, vice-president American Institute

of Metals, New Jersey Zinc Co., New
York; A. W. Walker, past president,

American Foundrymen 's Association,

Walker & Pratt Mfg. Co., Boston, and
Walter Wood, vice-president American
Foundrymen 's Association, R. D. Wood
& Co., Philadelphia.

U»t of Exbibitorg.

-Unx Metal Co., Philadelphia, Pa.
Arcade ' Mfg. Co., Frceport, III.

K. C. .Vtkins & Co., Indlanupolls, Ind.
Ayer & Lord Tie Co.. ChUago.
Berkshire Mfg. Co., Cleveland, O.
Chas. H. Besly & Co., Chicago.
S. BIrkenstein & Sons, Chicago.
Blystone Mfg. Co., Cambridge Springs, Pa.
Brass World and Plater's Guide, New York

Clt.v.

Brown Specialty Machinery Co., Chicago.
Buph FouiKlry Equipment Co., Bridgeport,
Pa.

Buckeye Products Co., Cincinnati, O.
Carborundum i'o., Niagara Falls, N.Y.
Cataract Hefining & Mfg. Co.. Buffalo, N.Y.
Charles .T. Clark, Chicago.
Cbirk Foundry Co., Uumford. Me.
Clearflpid Machine Shops, Cloarfleld, Pa.
Cleveland Au'tomntic Machine Co., Cleveland,

O.
Cleveland Pneumatic Tool Co.. Cleveland. O.
Clipper Belt Lacer Co., Oranrt Raplda, Mich.
I'ien. P. Clark Co., Windsor Tjwks, Conn.
Joseph Dlxou Crucible Co., Jersey City, N.J.

Electric Controller & Mfg. Co., New York.
i'cit & Tarraut Ml'g. Co., Chicago.
Factory tA. W. Shaw Publisbiug Co.), Chicago.
Gardner Machine Co., Beloit, Wis.
(ienei-dl Electric Co., Schenectady, N.Y.
Uuldschmidt Thermit Co., New lork.
Uracelon Coke Co., Uracetou, Pa.
'jreat Western .Mfg. Co., Irfaveuworth, Kansas.
F. A. Hardy & Co, New York.
Hayward eo., New York.
Herman I'ueumatic Machine Co., i!elieuoplo,

I'a.

The Horold Bros. Co., Cleveland, U.
Hill A: Critfith Co., Cincinnati, O.
Hunter Saw & Machine Co., Pittsburgh, Pa.
Ingersoll-Kand Co., New York.
International Molding Machine Co., Chicago.
Interuatiouai Steam Pump Co., New York.
'i'lie Iron Age, New York.
Iron Tradesman, Atlanta, Ga.
Jennison-Wright Co., Toledo, O.
Julius King Cptical Co.^ Chicago.
Landis Tool Co., Waynesboro, Pa.
Lehigh Coke Co., South Bethlehem, Pa.
Lincoln Electric Co., Cleveland, O.
David Lupton's Sons Co., Philadelphia, Pa.
J. S. McCormick Co., Pittsburgh, Pa.
•MeCrosky-Keamer Co., Meadvilie, Pa.
-ManLeau I'ubiishing Co., Toronto, Ont.
The Macleod Co., Cincinnati, O.
Mahr Mfg. Co., Minneapolis, Minn.
Malleable Iron Fittings Co., Branford, Conn.
-Midland Machine Co., Detroit, Mich.
Monarch Engineering & Mfg. Co., Baltimore,
Md.

Mott Sand Blast Mfg. Co., Chicago.
E. H. Mumford Co., Elizabeth, N.J.
Muinford Molding Machine Co., Chicago.
Meta.1 Record and EleetroJPlater, Bridgeport.
Conn.

National Engineering Co., Chicago.
New Haven .Sand Blast Co.. New Haven, Conn.
The Norma Company of America, New York.
Norton Co., Worcester, Mass.
S. Obermayer Co., Chicago.
Oshorn Mfg. Co., Cleveland, O.
Oxweld Acetylene Co., Chicago.
Panghorn Corporation, Hagerstown, Md
J. W. Paxson Co., Philadelphia. Pa.
Penton Publishing Co., Cleveland, Ohio
Pickands, Brown & Co., Chicago
Henry E. Prldmore, Chicago.
Philadelphia Bourse, Exhibition Dent., Phila-

delphia, Pa.
Railway Age Gazette. Chicago.
Ready Tool Co., Bridgeport, Conn.
Richey, Brown & Donald, Inc., New York
Ro.hesou Process Co.. New York
Rogers, Brown & Co.. Cincinnati, 0.
Sand .Mixing Machine Co.. New York
Shennrd Electric Crane & Hoist Co., Montour

Falls, N.Y.
W. W. Sly .Mfg. Co., Cleveland, Ohio.
R. I'. Smith & Sons, Chicago.
Snyder Electric Furnace Co., Chicago.
Standard Sand ,.<l Machine Co.. Cleveland, O.
Sterling Wheelbarrow Co., West Allls, AVIs.
W. F. Stodder, Syracuse, N.Y.
Strong, Kennard & Nutt Co., Cleveland, 0.
Sullivan Machinery Co., Chicago.
Tabor Mfg. Co., Philadelphia, Pa.
Thomas Iron Co., Easton, Pa.
Titanium Alloy Mfg. Co., Niagara Falls, N.Y.
Union iSteam (Pump Co., Battle Creek,. Mich.
II. S. Graphite Co., Saginaw, Mich.
Waterbury Welding Co., Waterbury, Conn.
Westlnghouse Electric & -Mfg. Co., East
Pittsburgh, Pa.

'bile & Bro., Inc., Philadelphia, Pa.
Whiting Foundry Equipment Co., Harvey, 111

T. A. Wlllson Co., Reading, Pa.
E. J. Woodison Co., Detroit, Mich.
T. B. Wood's, Sons Co., Chambersburg, Pa
Wyoming Shovel Works, Wyoming, Pa.

Steel Ingots for Guns.—Prof. J. 0. Ar-
nold, of Slieffleld University, at the Royal
Institution, sjiid that the managing di-

rector of Krupps told liim that tliey were
making steel ingots weighing lib tons
for guns by the crucible process evolved
175 years ago by an Ens'lishman—Benja-
min Huntsman. Neither the Germans nor
the Americans could produce tlie Sheffield

white crucible, however. That was a sec-

ret lianded down from father to son in

Sheffield. In the North of England they
were making ingots weighing 150 tons,

and there were 12,000-ton presses squeez-
ing out armor plate like cheese.
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HIGH SPEED HACK SAW MACHINE

THERE has recently been put up-

on the market tlie hiarh speed hack

saw machine here described and il-

lustrated. It has been developed by the

Massachusetts Saw Works, Springfield,

Mass., and emibodies amonir other feat-

ures a shock absorber, extension frame,

swivel-jaw vise, and an automatic patent

lift.

The machine is particularly designed

for the rapid cutting of metals in sizes

up to 9 by 9 inches, and is heavily con-

structed with a'.l intricate mechanism

eliminated as far as possil)le. The unit

is set low on a stilid foundation with

wide-sipreadi legs to give the- maximum
rig-idity and steadiness, while a large

pan for suds surrounds the bed and con-

tains a 9-gal. tank divided and screened

for chips. The tank, pan, bed and legs

together form a single casting. The

power section or head of the machine

swings on a shaft centre, an arrange-

ment which is relied upon to give a

steady, silent motion with little wear

and to secre a full lena'th stroke of the

blade at any angle. The bearings have,

as far a? possible, been made heavy and

wide throughout the machine, and readily

the starting lever on the back of the ma-

chine to engage one or tlie other of the

pulleys mounted on the driving shaft.

The descent of the blade is lever con-

vary the length of the frame, it is simp-

ly necessary to push a button which re-

leases the locking mechanism, and pull

tlie frame out as far as desired, after

SPECIAL PATTERN SHOP GRINDING MACHINE.

trolled and cushioned, while the vertical

movement may be stopped at any point,

a shock absorbing device permitting it

to engag'e the material gently. On com-

pletion of the cut the machine stops, an

J^
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wood-working- shops. It is made in both

tlie bench and floor types, the photograph

sliowing the grinder and top of stand of

the floor type niachine.

The regular equipment of wheels con-

sists of one 10 in. x 1 in. with flat face

for grinding chisels and other straight

edge tools, also three round face wheels

10 in. in diameter toy 1 in., Vo in., and 1/4

in. respectively in thickness, for grind-

ing gouges and special cutters. Other

shapes of wheels can also be furnished.

Tiie spindles are % in. in diameter

and ample space is allowed between the

wliee'.s. T'.ie guards are of heavy malle-

able iron, and the tool rests are adjust-

able in two directions. High grade ball

l)earings are used, these being thoroughly

protected from dirt and grit by double

grooved covers, and packed in grease.

recess, pushes it down an inch or so into

the latter, lifts it from tiie table, and
the operation is completed, the shell hiv-

ing received its coating. He is then

ready to repeat the operation with anoth-

er shell. As the period covered in thus

spraying a shell is 2 sec, or at the rate

of 30 per minute, the capacity of the

machine for coating is placed at 1,500

per liour.

The act of pushing the shell down-
w.%rd admits a sup]ily of compressed ajr

to .1 definite quantity of the protective

liquid, which is driven through a spray-

ing nozzle. The .apparatus is supported

under the taWe top. It includes what is

sabstantiMlly a three-way valve which

holds the protective liquid and which

opens the I'hannel lyetween the compres-

sed air supply and the nozzle when the

chaniiber. For a given size of shell and
a given paint and thickness of film, it is

found that one setting of the measuring
device suffices to insure tliat not only is

sufficient paint sprayed upon the shell

.surface but there is no excess which has
to be disposed of. The machine thus
aims at a maximum economy of the pro-

lecting compound ibeside allowing- for

high Avorking speed.

It is exipected that the fundamental
elements of the niaciiine, the use of tiie

spray head, and of the scheme for auto-

matically measuring out the quantity of

material to be sprayed, may have appli-

cations apart from war munitions. How-
ever, at this writing- the company is en-

gaged on woi-kdng out details for utiliz-

ing the maeliine for spraying the small

annular passage in the timing device or

AAA A A
/-J'-r-.rin

t -11 -if

^0kM»^

f^^^^

<IU!A1'NEL SHKIyL SPRAYING APPARATUS. LEBS-BRA1>XKR Hi'PEKBOLOrD HOB.

The motor is of the squirrel cage in-

duction type anrl can be supplied foi

two or three-pliase alternating current

circuits only. The capacity of the motor

which is fully inelosied. as a protection

against dirt and mechanical injury, is

1/2 h.i). Fre^iuencies of 25, 50 or 60

cycles can be used, the speed being 1,,500

r.p.in. on the 25 and 50-cycle circuits,

and 1.800 r.p.ra. with tlie 60-cycle

current. ^—
MACHINE FOR SPRAYING SHRAP-

NEL SHELLS
TO coat tile inside of shells, or for that

matter any relatively inaccessible sur-

face, with an asphaltum paint or anti-

fnrrosion material, and to do the work
rapidly, unifoi'mly, and without waste of

the coating compound, the S'pray En-
;i;u'ei-in;;- Co.. Boston. Mass., has de-

vclo])ed an inti?resting machine.

It looks not unlike a strongly built

tiible with a circular recess in the top.

TNe operator inverts a shell over the

shell is d<,wn, so to speak, and which re-

ceives the measured amount of liquid

for the next shell when the pressure of

the operator's hand is removed; that is,

when the ooated shell is removed. The
fact that only the desired amount of

liquid is admitted each time is a par-

ticular feature and application has been

made for a i>atent covering the device.

The working parts are counterbalanced

as far as possible so that a minimum
pressure will suffice to push the shell

to the si)raying position. It is obvious

the machine is likely tio find fields of use-

fulness outside of that for which it luas

been brought into being.

The height of tlie spray head is ad-

justed to coat the entire inner surface'

of the shell and the extent of this sur-

face with the prescribed thickness of the

l)aint film, sometimes 0.00025 in., gives

some measure of the requirements. The
amount <if paint is regulated by what

corresponds to a plunger which rraay be

screwed in or out, decreasing or increas-

ing tlie contents of the measuring

nose portion of the shell. Tiiis passage,

which receives the time fuse, is small and
somewliat inaccessible, and to swab tlie

pa<ssage with a hand brush consumes too

much time in view of the demands for

high quantity production. It appears
tliat in spite of the fact that the timing

l>arts of the shell are of brass, the

powder has a corroding influence, which
fact makes it desirable to potect the

'irass work.

®
HOB OR GENERATING TOOL

TIIE accompanying illustration shows
the type of generating tool, commonly
called a hrib, as produced by the Lees-

Bradner Co., Cleveland, Ohio.

Teciinicial pajiers for years ])ast have
been full of arguments i)ro and con on
the lioMiing process, or as it should be

(orrectly termed, the generating process.

Much of the criticism, justly made, as

far as practice was concerned, was due
both to practice and theory—the errors

being oceasioned almost universally 'by
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error in the hob, or due to the desi^ of

the machine employed.

The cardinal principles of gear cutting

cannot be overlooked simply because the

gears are bobbed. In other words, gears

must be concentric, and the sides of the

teeith must be uniform. These two feat-

ures have been most criticized from the

fact that the teeth have not been uni-

form due to the hob, or the gears have

not Ibeen concentric, due to the design

of the tool on which the hob was used.

The Lees-Bradner Co., who axe pion-

eers in the art of bobbing gears, have

made a careful study of this suibjcet for

a number of years, as a result of which

the " hyperboloid " hob shown in the il-

lustration has been developed. The

theoretical considerations calling for the

use of a hob of this form are that the

cutting ed2:es of each series of teeth must

enter and depart simultaneously on a

theoretical line, which has been desig-

nated the "generating plane."

It will be apparent in a hob of the

solid cylindrical type, which is fluted at

right angles to the lead, that the row

of teeth which is generating presents an

elliptical outline to the gear being cut.

In addition, the helical flute presents a

warped surface with one end of the flute

stubbed and the other end raked, as far

as the generating plane is concerned. This

can be readily seen if the fact is grasp-

ed that a section taken through a cylind-

er at right angles to the axis is a circle,

that a section taken through a cylinder

parallel to the axis is a rectangle, while

a section taken through a cylinder at an

angle to the axis is an ellipse.

As a result, it will 'be evident that

with the hob set at its working angle,

an elliptical outline will be presented to

the work. Therefore, to obtain a hob

that will produce a rectangle undcT these

conditions, it is necessary for the tool

to be of hyperboloid outline. The hyper-

boloid hob shown is made up of a series

of high-speed steel racks which are

ground for lead, side relief, top relief,

and to provide sharp cutting edges. The

packs can be renewed as they become

worn out, and as the housing is harden-

ed and the bore ground to a plug gauge

fit, it is likely to last indefinitely.

®
TO DEVELOP MUNITIONS OUTPUT

IN CANADA
STEPS were taken by the Canadian
Government on Sept. 13 to organize an

effective and energetic coalition of the

representatives of industry and finance

with the Militia Department towards the

production in Canadian factories of war
munitions in the largest possible quanti-

ties and with the greatest possible ex-

pedition.

Representatives of finance and indus-

try to the number of a hundred or more

were summoned to Ottawa Iby.Sir Robert
Borden and Sir Sam Hughes for a con-

ference as to how best to finance and

produce the ammunition, ordnance and
supplies of all kinds of war munitions

which Canada can furnish to meet the

pressing needs of Great Britain and her

allies.

Devising Ways and Means

To-day 's conference was with a view

to taking counsel together as to the pos-

sibilities of manufacture, the methods of

financing, etc. The conference was, of

course, of a confidential character, but

the discussion emphasized the fact that

through adequate co-operation and or-

ganization Canada can and will do much
more towards meeting' the most urgent

needs of the allies at the present time

—

namely, the furnishing of the engines of

war, including the manufacture of field

guns.

Permanent Advisory Board

A sub-committee of those attending
the conference was appointed, under the

chairmanship of Sir John Gibson, and
this committee met for three hours and
carefully considered the whole situation.

As a result a report will be presented a
little later to the Minister of Militia,

embodying some suggestions as to or-

ganiza.tion and methods of distributing'

and filling orders, and in regard to pro-

posals for the manufacture of ordnance
of various kinds. The sub-committee ad-

journed, to meet at the cal! of the chair-

man, and it will constitute a permanent
advisory body to the Government.
The conference, which was held in the

room of the Militia Council, was presid-

ed over by Sir Sam Hughes, who gave to

those present a full and frank statement

of the needs and opportunities of the sit-

uation.

Sir Robert Borden also spoke at some
length, giving the conclusions reached
from his conferences with the War Of-
fice and Munitions Department in Lon-
don.

Personnel of Conference

The personnel of the conference in-

cluded the following: Hon. Major-Gen-
cral Sir Sam Hughes, President ; Sir Rob-
ert Borden, Brig.-Gei>. Bertram, Sir John
Gibson, J. F. Taylor and Arch. Stewart,

Algoma Steel Company. Sault Ste. Ma-
rie; Col. Noel Marshall; John Carew.
MjP.P., Lindsay; Col. Woods, Ottawa;
Col. Wanklyn, C.P.R., Montreal; James
Young of the John Bertram & Sons'

Co.; P. L. Findlay, Mortreal; H. Ber-

tram, Dundas; H. M. Asling, Poison

Iron Works, Toronto; M. C. Ellis, To-

ronto; R. Gilmour, Ottawa; W. R. An-
?us, Canada Star Foundry. Montreal;

.
H. D. Pickett, Moose Jaw; G. H. Dug-
gan. Dominion Bridge Co.. Montreal;

G H. Chaplin. St. Catliarines; Brig.-Gen.

F. S. Meighen, Montreal; Col. C. W.

Watts, Canadian General Electric Co.;

Major R. W. Leonard, F. P. Jones,

Sir. W. Mackenzie, Edward Gurney,
Toronto; S. Major. Hamilton; H. H.
Vaughan, Montreal Ammunition Co.,

Montreal; E. Hay, General Manager Im-
perial Bank of Canada, Toronto; B. B.

Stevenson, Quebec Bank. Montreal; Sir

William Ince, Union Bank. Quebec; G.
H. Balfour, General Manager Union Bank
of Canada, Winnipeg; C. P. Schofield,

General Manager Standard Bank of Can-
ada, Toronto; F. L. Pease. General Man-
ager, Royal Bank of Canada, Montreal;
Sir Herbert Holt, President Royal Bank
of Canada, Montreal; Sir Edmund Walk-
er, President Canadian Bank of Com-
merce, Toronto; John Aird, General
Manager Canadian Bank of Commerce,
Toronto; H. A. Richardson, General
Manager Bank of Nova Scotia, Toronto;
K. W. Blackwell. Vice-President Mer-
chants Bank of Canada. Montreal; Hec-
tor Mclnnes. K.C., Halifax. N.S.; Sir
Lyman M. Jones, Toronto; Senator Ed-
wards, Ottawa; H. W. Wheatley, Can.
Loco. Works. Kingston; W. D. Robb,
G. T. R., Montreal; T. J. Dillon, Wel-
land; A. R. Goldie, Gait; J. P. Mc-
Naughton, Sydney; W. Inglis, Toronto;
Rev. F. W. Squire, Ottawa; D. Lemon,
Montreal; J. A. Vaillaneourt, .Montreal;

John P. Dunn, Prescott Emery Wheel
Co., Prescott ; Sir Henry .M. Pellatt, To-
ronto; P. C. Brooks, Can. FaiAanks-
Morse Co., Toronto; C. G. Drinkwater,
Can. Fairbanks-Morse Co., Montreal;
E. W. Gilraan. Ingersoll Rand Co., Sher-
brooke; E. S. Winstow; Col. Fred Nic-
holls, Toronto; M. L. Davis, Standard
Chemical Co., Toronto; Douglas C. Rid-
out, President Toronto Furniture Co.,

Toronto; Robert Hobson, Steel Company
of Canada, Hamilton; George Burn,
President Canadian Bankers' Associa-
tion; A. D. Braithwaite, Bank of Mont-
real; E. F. Hebden. Merchants Bank,
Montreal; H. B. Mackenzie, Bank of
British North America, Montreal; H. J.

Myler. Hamilton; Warren Y. Soper, Ot-

tawa Car Works.

Sub-Committee on Ordnance

The sub-committee appointed to re-

port on an increase in munitions, and
particularly to inquire into the feasibil-

ity of Canada, in addition to making
shells, going into the manufacture of
heavy guns and ordnance, is as follows:

Sir John Gibson, the members of the

Shell Committee, Coi. Nieholls, Toronto;
W. D. Robb of the Grand Trunk; Hector
Mclnnes. Halifax ; F. L. Wanklyn. C. P.

R.; Sir Lyman Jones, Sir William Mac-
kenzie, Toronto: Senator Edwards. Ot-

tawa; K. W. Blackwell, Montreal; James
Young, Dundas; G. H. Duggan, Mont-

real; George Burn, Ottawa; J. Chaplin,.

St. Catharines, and P. L. Miller of the'

Canadian Vickers Co.
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THE FUTURE OF DEMOCRATIC LABOR

WllEU Bellamy wrote that noteworthy book,

"Looking Backward," he did not enter into spe-

eifie details regrardina; previous conditions, the

climax of whicli. was characterized as a world cataclysm.

Social developments in Britain previous to this war were

proceeding' at a rapid pace to a point where opposition of

a decided nature was beginning to show itself. A com-

plete permeation of society with democratic ideas, such

as are evidenced by state insurance and employment

bureaus might probably have resulted in that social up-
heaval or disruption in the mysteries of which Bellamy
shrouded his imaginary transformation of human society.

The scheme by which each member of society was allowed
to pursue the active duties which were most congenial to
the individual and of corresponding value to the com-
munity, in return for which he was entitled to a sufficiency

of life's necessities and luxuries, has had, and always will

have a great attraction for those whose effort is to secure
for labor an adequate reward.

Attempts have been made on different occasions to
put into practice some of the basic principles of socialism.

Some have succeeded and some have failed; the failures

being partly due to the fact that man is occasionally pos-
sessed of ambition, and • the "bacillus ambitionis" has
decided objection to being levelled down or otherwise
restrained from exerting its expansive properties.

Students of current events may perhaps perceive in

the present turn lil of affairs, a change in man's attitude

to man, the ultimate result of which will be a consider-

able advance toward tliat Utopian existence so ardently
advocated in some quarters. Germany, as a nation, seems
to have had some idea of developing the world on Bellam-
istic lines, but made the unfortunate mistake of trying
to force matters. Her loss will, however, prove to be the
world 's gain first, and her own gain ultimately.

Tlie great change in society's attitude toward labor is

at the present time more strongly evidenced in Europe
than in Canada. This is so because of the more acute

conditions prevailing there.

Its most important feature is, perhaps, the acknowledge-

ment by society of its absolute dependence on labor, and
by society is meant the nation, government, titled and
untitled persons, the rich and the poor. When lords and
similarly classed individuals get into overalls and do
their bit voluntarily because they realize the necessity,

it ill befits labor to counteract these additional efforts by
wilful abstinence from production.

Canadian labor has shown and will continue to show
a patriotic enthusiasm in production, which one would
fain believe to be universal in the Motherland. Cana-
dian manufacturers have shown an appreciation of labor's

efforts, such as never would have occurred in times of

peace, and the chief interest of labor should now be how
to maintain that appreciation when peace returns.

It is quite obvious that if the majority of men receive

adequate remuneration, they will give adequate service,

willingly and continuously, always provided, of course,

that not more than adequate profit is acquired through

their labor. The experience of the British Government
in organizing controlled shops may ultimately be incor-

I>orated in legislative efforts which may be epoch-marking,

and the indiscriminate mixing of all g:rades of society

whicli has taken place with the growth of Britain's armies

will have an undoubted influence on the future reception

of democratic legislation.

While Canada as a younger and distant nation has

had to form her national character alone and unaided, the

centuries old exjjorience of the Motherland has always

been available, and in the readjustment of affairs in the

days yet to oome, the development of advanced democratic

views in all branches of Canadian life, will be not the

least interesting result of that spirit of co-operation now
so happily existing between emplo.yees and employers.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON.

G-rey forge, Pittsbursih $14 70

Lake Superior, char-

coal, Chican'o 15 75

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.

Middlesboro, No. 3 22 00

Carron, special 23 00

Carron, soft 23 00 ..'...

Cleveland, No. 3 22 GO

Clarence, No. 3 22 50

Glengarnock 26 00

Sunmerlee, No. 1 28 00

Summerlee, No. 3 27 00

Michigan charcoal iron. 26 00

Victoria, No. 1 23 00

Victoria, No. 2X 22 00

Victoria, No. 2 plain.. 22 00

Hamilton, No. 1 22 00

Hamilton, No. 2 22 00

Tea lead $ 3 25 $ 3 50

Scrap zinc 8 50 9 00

19 00

19 00

19 00

19 GO

19 00

FINISHED IRON AND STEEL.
Per Pound to Large Buyers. Cents.

Common bar iron, f.o.b., Toronto 2.20

Steel bars, f.o.b.. Toronto 2.20

Common bar iron, f.o.b., Montreal 2.20

Steel bars, f.o.b., Montreal 2.20

Twisted reinforcing bars 2.20

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.30

Tank plates, Pittsburgh 1.30

Beams and angles, Pittsburgh .... 1.30

Steel hoops, Pittsburgh 1.40

F.O.B.. Toronto Warehouse. Cents.

Steel bars 2.10

Small shapes 2.35

Warehonse. Freiffht and Duty to Fay. Cents.

Steel bars 1.90

Structural shapes 1.95

Plates 1.95

Frelgrht. Pittsburgrh to Toronto.

18.9 cents carload; 22.1 cents less

carload.

BOILER PLATES.
Montreal. Toronto.

Plates, % to 1/2 in., 100 lb. $2 35 $2 25

Heads, per 100 lb 2 55 2 45

Tank plates, 3-16 in 2 60 2 45

OLD MATERIAL.
Dealers' Buying Prires. Montreal. Toronto.

Copper, light .$12 25 $12 00

Copper, crucible 13 25 13 00

•Copper, unch-bled, heavy 13 25 13 00

Copper, wire, unch-bled. 14 00 14 00

No. 1 machine compos 'n 11 50 11 50

No. 1 compos'n turnings. 9 00 9 00

No. 1 wrought iron .... 6 50 6 50

Heavy melting steel 7 00 7 00

No. 1 machin'y cast iron 10 50 10 50

New brass clippings.... 11 00 11 00
No. 1 brass turnings 9 00 9 00

Heavy lead 5 00 5 00

W. I. PIPE DISCOUNTS.
Following are Toronta jobbers' dis-

counts on pipe in effect Aug. 27, 1915:

Va, % in. . .

1/2 in

% to 11/2 in.

2 in

21/2 to 4 in .

41/2, 5. 6 in.

7, 8, 10 in.

Buttweld
Black Gal.

Standard

JLapweld
Black Gal.

63

68

73

73

73

381/2

471/2

521/2

521/9

521/2

69

72

70

67
X strong 1'. E.

1/4, % in 56 , 381/2 . .

.

1/2 in 63 451/2 . .

.

% to 11/2 in. . . 67 491/2 . .

.

2, 21/2, 3 in. . . 68 501/2 . .

.

2 in 63

21/2 to 4 in 63

41/2, 5, 6 in 66

7, 8 in 59
XX strong P. B.

1/2 to 2 in 44 261/2 . .

.

21/2 to 6 in 43

7 to 8 in 40
Genuine Wrot Iron.

.... 57 321/2 ...

481/2

511/2

491/2

441/2

451/2

481/2

48%
391/2

251/2

201/,

% in

1/2 in.

% to 11/2 in.

2 in

21/2, 3 in. . .

31/2, 4 in. .

.

41/2, 5, 6 in.

7, 8 in

62

67

67

67

411/2

461/2

461/,

46%
63

66

66

63

60

42%
451/2

451/2

421/2

371/2
AVrought Nipples.

4 in. and under 77i/2%
4I/2 in. and larger 72%%
4 in. and under, running thread. 571/2%

standard Couplings.
4 in. and under 60%
4% in. and larger 40%

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws. . . . 65%
Sq. Head Set Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45%
Flat & But. Head Cap Screws 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in. N 70%
Semi-Fin. Nuts up to 1 in 70%
Semi-Fin. Nuts over 1 in 72%
Studs' 65%

METALS.
Montrf-nl. Toronto.

Lake copper, carload .. .$20 00 $10 00

Fjlectrolytic copper .... 19 75 18 75

Castings, copper 19 00 18 50

Tin .... . . .

.'

39 00 .39 00

Spelter 19 00 18 00

Lead 6 25 6 25

Antimony 40 00 ,38 00

Aluminum 40 00 38 00
Prii'v« HIT inn li>«.

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh... .$24 00
Openhearth billets, Pittsburgh.. 24 50
Forging billets, Pittsburgh 32 00
Wire rods, Pittslnirgh 29 00

NAILS AND SPIKES.

Standard steel wire nails,

base $2 40 |2 35

Cut nails 2 50 2 70

Miscellaneous wire nails.. 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws 75.

Stove bolts 80
Plate washers 40
Machine bolts, % and less 70

Machine bolts, 7-16 and over 60
Blank bolts 60

Bolt ends 60

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes. .4Vic per lb. off

Nuts, Hexagon, all sizes.4%c per lb. off

Iron rivets 72% per cent.

Boiler rivets, base, %-in. and
larger $3.25

Structural rivets, as above 3.25

Wood screws, flathead,

bright 85, 10, 7%, 10 p.c. off

Wood screws, flathead.

Brass 75 p.c. off

Wood screws, flathead,

Bronze 70 p.c. off

LIST PRICES OF W. I. PIPE.
standard.

Noni. Price.
Diam. per ft.

i/sin

i/4in

%in
%in
34in

1 in

li/4in

l%in
2 in

2i/2in

3 in

3%in
4 in

4%in
5 in

6 in

7 in

8 in

8 in

9 in

10 in

10 in

10 in

Extra
Sizes
Ins.

y8in$
i/4in

$ .05%
.06

.06

.08%

.11%

.17%

.23%

.27% l%in

%in
%in
%in

1 in

l%in

.37

.58%

.76%

.92

1.09

1.27

1.48

1.92

2.38

2.50

2.88

3.45

3.20

3..50

4.12

2 in

2%in
3 in

3%in
4 in

4%in
5 in

6 in

7

9

10

1

1

1

1

2.

in 2

in 3

in 4.

in 4.

in 5.

strong.
Price
per ft.

.12

.07%

.07%

.11

.15

.22

.30

.36%

.50%

.77

.03

,25

.50

.80

.08

86
81
.34

.90

.48

D. F,x.

Size
Ins.

%$
%

1

iy4

1%
2

2%
3

3%
4

4%
5

6

7

8

StroDff.
Price
per ft.

.32

.35

.37

.52%

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25
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COKE AND COAL.
Solvay Foundry Coke $5.75
ConneUsville Foundry Coke. . .4.85-5.15
Tough, Steam Lump Coal 3.8,3

Penn. Steam Lump Coal 3.63
Best Slack 2.99

Net ton f.o.b. Toronto.

MISCELLANEOUS.
Solder, lialf-and-half

Putty, 100-lb. drums
Rfed dry lead, 100-Ib. kegs, per ewt.
Glue, French medal, per lb

Tarred slaters' paper, per roll ..

.Motor gasoline, single bbls., gal...

Renzine. sincle l)l)ls.. per gal. ...

Pure turpentine, single bbls
Linseed oil, raw, single bbls
Linseed oil, boiled, single bbls. .

.

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. ..

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila
Drilling cables, Manila
Lard oil, per gal

Union thread cutting oil

Imperial quenching oil

0.24

2.70

9.67

O.IS

0.95

0.18

0.18

0.62

0.63

0.66

2.50

4.00

0.10

0.16

0.20

0.17

0.73

0.60

0.35

POLISHED DRILL ROD.
Discniint off list, Montreal and To-
ronto 40^

PROOF COIL CHAIN.
Vi inch .fS.OO

•^-16 inch 5.35

% inch

7-16 inch

H inch

9-16 inch 4 05

3.90

3.S5

4.60

4.30

4.05

inch

% inch

%,inch 3.65
1 inch 3 45

AbOTe qnotatlons are per 100 Ibn.

TWIST DRILLS

%
Carbon up to 1% in 60
Carbon over IV2 in 25
High Speed 40
Blacksmith • 60
Bit Stock 60 and 5
Centre Drill 20
Ratchet 20
Combined drill and c.t.s.k 15

Dlscoonts off atandard lUt.

CANADIAN MACHINERY
IRON PIPE FITTINGS.

Canadian malleable, A, 25 per cent.;
B and C, 35 per cent.; cast iron, 60;
standard bushings, 60 per cent.; headers,
60; flanged unions. 60; malleable bush-
ings, 60; nipples, 75; malle.ible, lipped
unions, 65.

COLD DRAWN STEEL SHAFTING.
At mill 45^
At warehouse 40c
Discounts off new list. Warehonse price at

Montreal and Toronto.

REAMERS.

%
25

25

Hand
Shell

Bit Stock 25
Rridcre

]] 55
Taper Pin 25
Centre 25
Pipe Reamers §0

Dluonnts off standard list.

TAPES.
Chesterman Metallic, 50 ft $2.00
Lufkin Metallic. 603, 50 ft 2.00
Admiral Steel Tape, 50 ft 2.75
Admiral Steel Tape, 100 ft 4.45
Major Jun., Steel Tape, 50 ft 3.50
Rival Steel Tape, 50 ft 2.75
Rival Steel Tape, 100 ft 4.45
Reliable Jun., Steel Tape, 50 ft. . . 3..50

3 25

4 40

3 50

4 60

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $3 00 $2 90
Canada plates, dull.

52 sheets

Canada Plates, all bright.

.

.Apollo brand, 10% oz.

galvanized

Queen's Head, 28 B.W.G.
Fleur-de-Lis, 28 B. W. G..

.

Gorbal's Best, No. 28
Viking metal. No. 28
Colborne Crown, No. 28.

.

6 40

6 00

5 75

6 50

6 00

5 38

5 95

6 25

5 75

6 50

6 00

5 30

Size

1 in.

lV4.in.

IV2 in.

1% in.

2 in,

21/4 in.

214 in.

3 in.

3V4 in.

3V2 in.

4 in.

BOILER TUBES.
Seamless Lapwelded
$11 00

11 00

11 00

11 00

11 50

13 00

14 00

16 00

20 00

25 50
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents

Montreal, Que., Sept. 13, 1915.—The
firm trend and noticeable improvement

in the industrial situation is undoubt-

edly due to the steady demand from

Britain and her allies for munitions and

supplies, incidental and necessary to the

maintenance of men and equipment for

the successful prosecution of the war.

That still greater activity is about to

develop is shown by the meeting held in

Ottawa to-day, at which a number of

our leading financiers and executive

heads of manufacturing establishments

discussed ways and means whereby both

sections may co-operate with the Gov-

ernment to increase production of war

necessities.

It is expected that orders for shells in

still larger quantities will soon be

placed. One large firm in Montreal, in

discussing this feature, said that they

had received word from Ottawa, the tone

of which was highly optimistic. Some
manufacturers are now installing extra

heavy tools for the production of 4.5

shells, the expectation being that the

near future may warrant them doing so

when still larger size shells will be called

for.

Many inquiries have been received,

and in some cases orders have been

placed for lathes of 24 in., 26 in., and

even larger sizes, for the production of

6-in. and 9-in. sheila for the French and

Russian War Offices.

Steel.

The abnormal demand for billets and

bars used in the production of various

types of shells and component parts

keeps the steel mills constantly going at

about 100 per cent, capacity, and with

orders on their books whieh cannot be

filled for many months to come. If a

supply of larger shells is demanded, and

this seems more than likely, it will call

for increased activity on the part of our

steel producers to keep up the required

supply of raw material.

Pig Iron

The pig iron market shows little ac-

tivity, but quotations on the various

grades remain firm.

Machine Tools and Supplies

Inquiries for machine tools continue

to come in, ibut in a great number of

cases it is almost impossible to have de-

livery within a period of six or eight

months, especially on machines employed

in the production of 3.3 and 4.5 shells.

The feeling is growing that machine

tool builders will soon have to meet the

demand for a larger and heavier pro-

duct to meet the requirements of a cor-

respondingly larger and heavier type of

shell.

The demand for supplies, both for the

smaller and larger tools, is daily gxow-

ing gTeater, and there is little doubt that

the near future will see further develop-

ment in that direction.

Metals.

Very little change is shown in the

metal quotations for the week, and as

many of the leading manufacturers of

brass and copper produots are with-

holding their price lists, it leaves the

tone of the market a little uncertain.

Scrap.

The tendency is upward in scrap

metals, a slight increase being noticeable

in the majority of quotations.

Toronto, Ont , Sept. 14.—Industrial

conditions are much the same as last

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

'veek, but a better feeling prevails in

business circles due to the splendid

( rops in the AVest, a large yield being

now assured. This will stimulate domes-

tie trade, which has been comparatively

quiet for several months, ibut has lately

been showing distinct signs of improv-

ing. The expansion in the export trade

of the country has had much to do with

this, as has also the return of a more
confident spirit in 'business circles. There
is every reason to expect further heavy

orders for war supplies being placed

with Canadian manufacturers. It is un-

derstood that Premier Borden has been
riven the fullest assurance by the Brit-

ish Government that for all supplies

that have to be procured outside the

United Kinadom Canada's resources

would be utilized to the fullest extent.

Steel Market.

Reports of the financial condition of

the principal steel companies in Canada
are exceedingly satisfactory. Conditions

in the trade continue to improve, due

principally to increasing export business

and demand for rounds and forgings for

shells. In this regard it is announced
that as a result of Mr. Thomas' visit

further orders approximating fifty mil-

lion dollars will be placed in Canada for

making munitions. It is further stated

that it is the desire of the authorities to

place sueh orders where they can be
most speedily and economically filled.

Prices on bars, plates, and shapes are
very firm, but unchanged. Billets have
again advanced, "Bessemer" being now
quoted at $24, open hearth $24.50, and
forging billets $32, all f.o.b. Pittsburgh.

Wire rods have also advanced, and ^are

now quoted at $29 Pittsburgh. With re-

gard to semi-finished steel, it is reported

from Philadelphia that competition has
appeared in that market from Canadian
mills for various sizes of billets and
blooms. No sales, however, have been
heard of.

There is no abatement in the demand
in the United States for open-hearth
steel products, much of it being for war
munitions. Pittsburgh mills report that

they are operating to capacity, and un-
able to catch up with deliveries. The
new demand for plates, shapes, and bars,

particularly the latter, is very urgent,

and the mills are filled up for weeks
ahead. The scarcity of steel-making

metal, particularly ferro-manganese, is

gradually becoming more acute, and
prices for ferro-alloys are advancing.

Ferro-manganese is now being quoted at

$100 to $110 per ton f.o.b. seaboard.

Prices of steel bars have advanced to

$1.35 Pittsburgh.

The galvanized sheet market is firm-

ing up slig'htly because of the uncer-

tainty in the price of spelter. The ad-

vancing tendency in price of spelter has
reduced production of sheets somewhat,
as makers do not want to accumulate
stocks until the spelter situation clears

up. The high-speed tool steel situation

does not improve, and prices have an
advancing tendency.

Pig Iron

The situation is much the same as last

week, and there is a good demand for

steel-making pig iron. Prices for Ameri-
can brands are firmer, and grey forge

has advanced to $14.70 Pittsburgh. Do-
mestic pig irons are unchanged.

Machine Tools

There is practically no change in the

situation as regards machine tools, and
no developments have as yet to be noted.

The report that further large orders for

shells will be distributed may result in

further buying of machine tools, al-

though it is highly probable that plants

alreadv well equipped will be favored
with the greater part of this business.

There is every possibility, however, that

even these concerns will have to install
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more equipment. Inquiries for new ma-
chines have fallen off, but there is still a

good demand for second-hand equip-

ment. Deliveries in new tools are still

very backward and prices have a higher

tendency.

Supplies.

Business in machine shop supplies

continues brisk, and prices all round are

very firm. All American lathe chucks

have advanced. "Independent" chucks,

which were 20 per cent, off, are now net

list, and 12 per cent., has been added to

reared scroll chucks. Prices of leather

belting are very firm, as there is a great

scarcity of hides and a big demand for

leather. Half-and-half solder is a little

lower, and is now quoted at 24c per

pound. The linseed oil market is

steadier, but business is very dull. Prices

have declined 2c, and oil is now quoted

at 63c for raw and 66c for boiled oil per

-alien.

Scrap Metals

The scrap metal is firmer, particularly

for copper and brass scrap, which have
advanced. Heavy lead is also little

higher, being quoted at 5c per pound,
but tea lead is unchanged. Revised
prices are given in the selected market
quotations.

Metals.

The metal markets all round are dull

and weaker, with lower levels for all,

with the exception of tin. The tin mar-
ket is firm, but dull on account of buy-

ers staying out of the market. There is

also little interest being shown in cop-

per, and tlie market is entirely a nominal
one. Spelter has reacted after the ad-

vance recorded last week, and lead has

also declined slightly. Antimony and
aluminum have both declined, and quota-

tions are nominal.

Tin.—The market is stagnant and
void of all interest. Buyers have con-

tinued to stay out, and the extreme dull-

ness is reflected in the tone being easier.

Tin is unchanged at 39e per pound.

Spelter.—The market is dull and low-
er, with business very dull. Outside of

a fair demand for prompt shipments
there is nothing doing, futures being en-

tirely neglected. Spelter has declined

Ic, and is quoted at 18c per pound.

Copper.—The market is dull, and little

interest is being shown by consumers.

Quotations have declined y2C, and are

nominal at 19c per pound.

Lead.—The market is unsettled and
stagnant. The "Trust" has reduced the

price to 4.70c, New York. Lead locally

had declined 14c, and is being quoted at

6% per pound.

Antimony.—^The market is dull and
weaker on light demand. Antimony has
declined 2c, and is being quoted at 38c
per pound.

Aluminum.—The market is entirely

nominal. Supplies are so scarce that it

is almost impossible to get any alum-
inum for spot delivery. Quotations are

nominal at 38c per pound.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce Invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comlssioners and Commercial Agents should he kept supplied with catalogues, price lists

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, t.o.To. at port of shipment, or, which is preferable, c.l.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Repabllc.

H. R. Poussette, 278 Balcarce, Bueno» Aires. Cable Addreas,
Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian. ,

British West Indies.

E. H. S. Flood, Bridgetown, Barbadoes, agent also for the
Bermudas and British Guiana. Cable address. Canadian.

China.

J. W. Ross, 8 Kluklang Road, Shanghai. Cable Address
Cancoma.

Cuba.
Acting Trade Commissioner, Lonja del Comerclo, Apartado

1!S0, Havana. Cable address, Cantracom.

France.

Philllpe Roy, Commissioner General, 17 and 19 Boulevard
des Capuclnes, Paris. Cable address, Stadacona

Japan.

G. B. Johnson, P.O. Box 109, Yokohama. Cable Address,
Canadian.

Holland.

T. Llthgow, Zuldblaak, 26, Rotterdam.
Watermlll.

Cable address.

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street,
St. John's. Cable address, Canadian.

New Zealand.

W. A. Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

South Africa.

W. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantracom.

United Kingdom,

E. de B. Arnaud, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. B. Ray, Central House, Birmingham. Cable address, Can-
adian..

Acting Trade Commissioner. North British Building East
I'arade, Leeds. Cable address, Canadian.

F. A. C. Blckerdlke, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Harrison Watson, 73 Baslngball Street, London, B.C., Eng-
land. Cable address, Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamai.

Colombia.

A. B. Beckwlth, c-o Tracey Hmos, Medellln, Colombia,
to Marmato,. Colombia. Cable addreas, Canadian.

Cables

Norwa.v and I>enmark.

C. E. Sontum, Grubbeged No. 4, Christiana, Norway. Cable
address, Soutums.

South Africa,

D. M. McKlbbln, Parker, Wood & Co., Bnlldtnffs. P.O. Box
550, Johannesburg.

E. J. Wilkinson, Durban, 41 St. Andrew's BuUdtngs, Durban,
Natal

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Orltnth, Secretary, 17 Victoria Street, London, S.W., ESugland.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Einlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining News.

Engineering
Coaticook, Que.— K. O. Baldwin, Cut-

ting street, will sliortly be in the market

for lioistinjr and carryino cranes.

Ford, Ont.—The Ford Motor Co. con-

template buildino- a plant for making

farm tractors. No definite plans have

been made yet.

Brighton, Ont.—Tlios. Garnet & Son

( ontractors, of Port Hope, have com-

menced the construction of the 'building

fnr the D. J. Barker Foundry Co. The

main structure will be of brick, 220 by

ino feet. .Tas. Hickey is manager.

Welland, Ont.—Preparations are being

made to re-open the local plant of the

Canadian Steel Foundries, Ltd. Opera-

tions will first begin in the foundry on

shell billets and the rolling mill may
open later. Mr. Gilmore is the manager.

Ottawa, Ont.—It is reported that the

Government may turn the shops of the

Sorel shipyard into a factory for shells,

as well as using a private owned factory

there for that purpose. This course has

been ureed by a delegation of members

of Parliament for the district.

Electrical

Crediton, Ont.—The council are con-

sidering the installation of a power dis-

tribution and lighting system.

Granton, Ont.—The town council pro-

pose to install a hydro-electric system

at a cost of approximately .fsSjOOO.

Toronto, Ont.—The Provincial Hydro-

electric Commission favor the buildinsr

of a line from Chatham to Petrolea and

Oil City, a distance of about 24 miles.

Authority has been given to construct a

transmission line for Granton, Kirkton

and Exeter, about 24 miles, and also a

line from Lucan to Ailsa Craig-, nine or

ten miles. It is expected that power will

be turned on at Eugenia Falls about the

first of next month.

Municipal
The Pas, Man.—^^Vork will be pro-

ceeded with on the waterworks and sew-

age disposal plant.

Edmonton, Alta.—Work has started

on the =ewage disposal plant. The cost

is estimated at .l!;in,nOO.

Liverpool, N.S.—The Town Council

contemplate making improvements to

the municipal elfctric light plant.

Brantford, Ont.—The Fire and Light

Committee have decided to purchase a

motor truck for the fire department.

Esquimalt, B.C.—The City Council

contemplates submitting by-laws to the

ratepayers to authorize the raising of

.$;iO,000 by debentures to provide for the

building of a fire hall and the purchase

of fire apparatus.

Armagh, Que.—The Armagh Elec-

tric Co. propose to supply light and

power to several villages in the County
of Bellechasse. .Iose|>h Leelerc, Mayor

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments

:

International Purchasing Com-
mission, India House, Kingsway,

London, Eng.

French.—Hudson Bay Co., 56

McGill Street. Montreal; Captain

LafouUoux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

of St. Charles, Que., is president of the

company. Contracts will probably be

let shortly.

Windsor, Ont.—Definite steps for the

acquisition of the street raihvay lines in

Windsor, Walkerville, and Sandw-ich by
the municipal interest will shortly be

taken if a recommendation of the On-

tario Hydro Commission meets with the

approval of the councils of the three

townships.

General Industrial

Montreal, Que.—Robin Bros, are

building an extension to their factory.

Eedvers, Sask.—The Jmperial Oil Co.

lias obtained a track site here and will

erect tanks this fall.

Winnipeg, Man.—The Peabody Over-

all Co., of Walkerville, Ont., may build

a factory here for supplying the West.

Montreal, Que.—The Mount Royal
Color & Varnish Co. will build an ex-

tension to their factory at a cost of

$20,000.

Brantford, Ont.—The Brantford Cord-
age Co. will build an addition to their

factory. C. L. Messecar is the general

manager.

Salem, Ont.—The Salem tannery was
burned down on September 4, and is a
total loss, this being estimated at .$3,000,

with $1,000 insurance.

Chatham, Ont.—The Ideal Electrical

Mfg. Co. of Wallaceburg is going to

move to the city shortly. This is among
the oldest establishment in Canada mak-
imr electrical heating goods.

Contracts Awarded
Berlin, Ont.—George Moogk, of Wes-

ton, has been awarded the contract for

the construction of an extension to the

sewer disposal plant this fall. His ten-

der amounted to .$43,512.75.

Lachine, Que.^The City Council have
awarded a contract for the construction

of an incinerator of the "Decarie" type

to the Atlas Construction Co. of Mont-
real. The plant will have a capacity of

20 tons per 24 hours.

Hull; Que.—The City Council has

awarded the general contract for the

construction of a hydro-electric plant to

the Canadian General Electric Co. at

$34,840. Works include power house,

draft tube, ojien flume and gates.

Tenders

Victoria, B.C —The City Council have
for sale a quantity of contractors' equip-

ment. Full information may be obtained

from the citv purchasing agent at the

City Hall.

Chatham, Ont.—The city engineer, F.

P. Adams, is open to receive tenders for

the machinery and equipment of the

Chatham electric li'.;ht plant, which con-

sists principally of gas engines and pro-

ducers, and electric generators.
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Forging and Machining Shells in a Locomotive Works
Staff Article

In the plant here described, an output of^ 3,000 shrapnel of 3.3 diameter and about

1,500 or 1,800 high explosive shells of 4.5 calibre is being forged each 24 hours. The ma-

chining on the 3.3 shrapnel is proceeding almost as fast as the equipment can handle the

work and a large shop is being equipped for machining the equivalent in 4.5 howitzer shells.

AMONG the many Canadian plants

engaged in the production of war
munitions, the most advan-

tageously situated seem to be those which

do both the forging and machining of

shrapnel and explosive shells.

When the question of manufacture of

these implements of war was first brought

to the notice of the Canadian industrial

world, it appeared to be a somewhat dif-

ficult matter to decide just where a

start was to be made, but when the ques-

tion of supply was taken over by a Com-
mission of men well fitted and adapted

to the control of an urgent and serious

situation, a system was planned and de-

veloped whereby shell manufacture has

not only been accomplished with good

success, but at the present time is one

of the greatest activities in progress

throughout the length and breadth of

our Dominion.

At the initiation of this new industry,

forging was done principally, if not en-

tirely, by our large steel plants and

foundries, but as the demand for forg-

ings became more and more insistent, de-

velopments naturally followed, with the

result that at the present time many
plants are producing shells all the way
from the unforged billet to the final

loading. Among the first to undertake

this branch of the new activity were our

large locomotive works.

Cutting Off the Billets. and are cut up into billets 4'% in. long>

In the production of 3.3 shrapnel The billets are produced in a number of

shells in this particular plant, the 3%- different machines. A "Newton" cold

FIG. 2. GEXElt.^L KEiATURDS OP R. D.
WOOD CO. I'UiICS.S ATTACHMENTS.

PIG. 2A. PUNCH ANI>
DIE FOR PIERCING.

inch bars of 0.50 carbon steel are re-

ceived from the mills in various lengths

FIG. 1. CUTTING-OPP 3.3 HIGH E
"NILBS-BEMENT

XI'LOSIVE SHEJyL
POND" MILLER.

BIL,LB3TS ON A

saw is employed in cutting off four

pieces at a time, blocks having the neces-

sary shape being placed between the

jaws of the vises so that the teeth of the

saw start cutting on the four bars at

once.

Planers were at one time used to cut

the bars into billet lengths, but this

method has now been discontinued. A
very much similar arrangement is, how-

ever, employed on two large "Niles-

Bement-Pond" millers as indicated in

Fig. 1. Clamping devices rigidly se-

cured to the table hold 32 bars at one

setting and eight large Disston cold saws

cut off the billets. The travel of the table

is completed in tbout two hours, and

when it has gone about half way, men

at the rear remove the billets and set

up another set of bars in their place, so

that when the table has completed its

travel the cutting arbor is raised and the

table returned to commence cutting at

the other end. The later cut billets are

then removed and are replaced by bars,,

the cutting-off process being thereby al-

most continuous. This accomplishment
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was impossible in the case of the planer.

At each traverse of the table 250 billets

are spcnred. A third ard similar ma-

knocking: out the block after the pierc-

ing has been performed.

This cross-bar D is held up by the

FIG. BCLLDOZKR DSHD IX SBCON.D DRAWFNH OPEliATION OF 3.3.

SHELL FOEGINGS.
SHR.\I'.NEL

thechine will soon be in operation for

production of billets.

Turret lathes are also used in cutting

off billets, these having a capacity of

about 260 per 10 hours.

Forging.

In preparation for forging, the billets

are placed in furnaces made by the Fer-

guson Furnace Co. There are two of

these furnaces to each press. The fuel

used is crude oil, at a pressure of 25 lbs..

mixed with air at a pressure of 7 ozs.

two chains E on either side, the top end

of these being secured to tlie moveable

ram, which carries tlie punches. It will

away from the knock-out bolt F, and by
action of gravity, the cross-bar will fall

to a central position, and on the upward
stroke, the solid part of the cross-bar

comes in contact with the bolt F and
ejects the work from the die.

When the ram has reached the top,

the operator forces the cross-bar over
until the stop pin G engages with the
frame of the press, following which the

knock-out bolt drops into the hole of the

cross-bar. To regulate the stroke of the

punch into the work, the caps I are
placed on the top of the standards H, and
as the punch wears or the piece I up-
sets, one or more washers shown at -J

are taken out.

In Fig 2A is shown a sketch of the

punch and die used in the R. D. Wood
presses for the piercing operation, and
in Fig. 3 A are a few useful devices used
while forging. A spraying arrangement
for cooling the punches is shown at (a),

and (b) is an air pipe for blowing the

scale out of the dies; while (c) is a

gauge for testing the length of the shell

after drawing.

Piercing and Drawing.

In one section of the plant where two
presses are conveniently placed, the

r~vj-/—v__/^ I

3 A
g Kd iron

FKJ. -.W. K01!UI.V(} I'RESS ACCESSOKlIES.

The presses installed were supplied by
the R. D. Wood Co., Philadelphia, and
Fig. 2 shows the general design of the

different attachments.

The punches, A, are secured to the
ram of the press, and in their downward
stroke pass through the plate B, which is

held up a certain distance by means of
bolts and blocks as shown. This plate

with the aid of a hand tool strips

the stock from the punch after it has

been pierced. The dies, C, are held in

position in the bed of the press, while

the cross-bar, D, is for the purpose of

PIG. 4. C0XSTRUCTI0N.\1L FEATIIRES OF BULLDOZER ATTACHMENTS FOR
DRAWING SHBLL BI'LLEiTS AFTER PIBRjCING.

be noticed that the chains incline at an

angle, the reason of this being that

as the ram descends, and likewise the

chains and cross-bar, the bar will fall

piercing and drawing operations are ac-

complished at one heat, but in most

cases it requires two heats to complete

the forged shell.
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The Bulldozer.

Fiar. 3 shows a large bulldozer used in

drawing the shell after it has been
)iu')-('eil in one of the other presses.

While in the hydraulic presses the shells

are forced through the two or three dies

at one time, one die being placed above
the other, in the bulldozer each sizing die

I'KJ. .-;. FIRST, SECOND AND THIRD
IH'ERATIONS ON BUDDDOZER.

is separate. The pierced block is heated
and passed to the man on the press, who
receives it with a pair of tongs. The
base end is then held in the die and the

punch coming forward enters the hole

and forces the piece through; in the in-

terval, the man on the press changes his

tongs for a stripper tool, similar to a

fork, which passes over the punch as it

protrudes through the die, and, in re-

ceding, the work is removed and
passed on to the next die to be

reduced in size.

The constructional features

of the bulldozer are shown in

Fig. 4. The large casting A
which carries the drawing dies

is held down on the table of the

machine by means of the clamps
B and blocks C. Distant pieces

D are placed between the die

block A and the tail-piece of

the machine, so as to bring the

dies into the desired position.

Instead of screwing the punches
E into the movable ram, they
are made with a square shoul-

der and fastened in position by
the clamps F. Fig. 5 is a sketch

of the three dies used in the

three draws on the bulldozer.

Automatic Attachments.

In the drawing operations on
these presses, owing to the lieat

generated from the large fur-

naces and the nature of the

work, there are times when
llirougli forgetfulness or care-

lessness, the movements of the

attendants are sometimes slow,

or inaccuracies arise in operat- '' '

ing the various hand appliances for form-

ing and stripping the shells. To elimin-

ate these to some extent, the works en-

gineer designed and constructed several

attachments and placed them upon a

large "Niles" hydraulic press. These

automatic arrangements of stops and
strippers are operated by levers, con-

1 1 oiled from a cylinder supplied with

compressed air. At the proper moment
by action of trip-levers, these stops and
strippers are brought into position, thus

overcoming the uncertainty of the human
element.

Forging Requisites.

In all these forging operations it is

very important that a large percentage

if not all of the scale should be re-

moved before the shells are placed in

the- die. A jet of water is sometimes
thrown on the block as it comes from
the furnace, and by a sudden blow or

the action of scrapers a great deal of

the scale can be removed.

Proper lubrication is another essen-

tial feature in connection with the forg-

ing operations. In many cases, flake

graphite or a solution of graphite and
oil applied with a swab is being used
with very good results. Proper tempera-

ture in heating should also be carefully

considered to obtain satisfactory re-

sults. For the piercing operation a heat

of 2,000 deg. F., and for the drawing
operation 1,800 deg. F. is considered

good practice.

Another important feature is the

speed with which the operations are per-

formed, an average speed of 30 feet per
minute for piercing and a speed of aboat

22 feet for drawing, usually give sat-

isfaction. Increasing or reducing these

speeds previously gave some trouble. By

TUItUIOT (H'KT{.\TK)NS ON NOSK OF 3,3 .SHRAPNEL
SMELL.

FKJ. «. CHUCK AND HEAD ON "BUDLARD"
VERTICAL TURRET iLATHE.

proper lieating and handling very few
spoiled or rejected shells may be anti-

cipated.

Inspection and Machining.

After the shells are inspected they are

sent to the machine shop. The cycle of
operations from the forging to the fin-

ished shell are similar in this plant to

many of those already described in

Canadian Machinery, and only a few
operations and special ap-

pliances need therefore be men-
tioned here.

Machining Shell Nose.

Fig. 6 shows a special chuck
used on the table of a "Bul-
lard" vertical turret lathe for

holding 3.3. shrapnel shells

while the noses are being ma-
chined. The casting A is se-

cured in a central position on
the lathe table E, the bore of
this piece being turned tj fit

the split bush C, the bore of
which fits the shell after it has

been rough turned. The nut B
which is screwed down with a
large wrench, forces the bush C
down, securelv gripping the

shell D.

Directly above this jig is

shown a sketch of the turret

liead carrying the tools required

in the nosing and threading

operations, which consist of

face, bore and ream, undercut,

turn contour and tap. A view
of the operation is shown in

Fig. 7.

Stop Gauge.

A very convenient stop

gauge is shown in Fig. 8
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for use when roughing out the
groove for the copper band. The shell

A being placed in the chuck B, the stop

C (which is pivoted on the piece D, held

FIG. 8. STOP GAUGE.

in the tail-stock spindle E), is swung
into a parallel position, and the shell

brought forward until it strikes the stop,

the chuck being then tightened and the
stop swung clear as indicated by the
dotted lines.

Fig. 9 shows a useful chuck for hold-

ing the shells while facing, or grooving
and waving. It is somewhat similar to
that shown in Fig. 6, only that the nut
C bears on the split bush D on a flat

surface instead of on a taper, A view
of the bush D is shown to the right.

Dressing Wheels.

Many devices are employed for dress-

ing formed grinding wheels, that shown
in Fig. 10 being very convenient and ser-

viceable. The compound rest A is placed

FIG. &. SPECIAL CHUCK.

on the machine, a "Landis" grinder, to

one side of the shell, and, when the
wheel needs dressing, the table is brought
back and the wheel dressed to shape.
Secured in the slot is the forked piece B
carrying the bell-crank piece C, which
swings about the pin shown. The piece
C carries at the lower end a diamond
dresser which is held in position by the
set-screw; this piece C also carries a
roller E which is kept in contact with the
cam D by the action of the spring be-
neath the tail of the piece C.

Special Driving Chuck.

Another simple and useful contrivance
is shown in Fig. 11, its purpose being to

hold the shells while the copper band is

being turned. The friction chuck which
drives the shell is held in lathe spindle

A, and to support the finished end of the
shell, the device shown gives very satis-

factory results. The piece E which is held

in the tail-stock spindle F has a stem
on its outer end which carries the re-

volving piece D, this latter being re-

<essed on the end to fit the base of the
finished shell. To avoid undue friction.

a number of balls are used between the
two surfaces.

Lead Pot Heating.

In connection with the nosing of 3.3

shrapnel shells, the open ends are heated
in a pot of molten lead, a sketch of the
latter being shown in Fig. 12. This pot
is placed in a furnace built of boiler

plate and fire brick, the fuel used being
crude oil. For some time, owing to the
evaporation and lead clinging to the
heated shells, a loss of 100 lbs. of lead
for every 120 shells nosed was sustained.

FIG. 10. JIG FOR DRESSING
EMERY WHEEL.

The works chemists suggested covering
the surface of the lead with broken
charcoal, with the result that the wast-

age is now only about 20 lbs. per 500
shells, the bulk of which is what sticks

to the latter. In all lead-pot heating, the

charcoal protection is advisable, as, un-

protected, the lead hardens and depre-

ciates rapidly.

Forging 4.5 H. E. Shells.

High explosive shells of the 4.5 size

are also beinc: pvpfliioprl in this plant. The

billets are received from an adjacent

steel foundry, being there cast in ingots

about 30 inches long, each ingot making
two billets. About 40 per cent, of the

ingot at the top is removed to avoid the

possibility of a "pipe."

A B

FIG. ni. CHUCK AND B.VLL-BEARINO
CENTRE.

The forging of these billets into rough

shells for 4.5 projectiles is at present be-

ing done in one operation, but not with

entire success. Much experimenting is

being carried on in the hope that one
operation may be all that is necessary.

Trouble is being experienced with the

walls varying in thickness to the extent

that a number of the rough forgings do
not pass inspection.

Machining 4.5 H. E. Shells.

In the machining of the 4.5 high ex-

plosive shells, eight to ten American Tool

Co. lathes and about thirty R. K. Le-

blond lathes fitted with turrets are em-
ployed, while for threading the recess in

the shell base, "Lees-Bradner" thread-

ing machines are installed. The se-

quence of operations is similar to those

of the 3.3 shrapnel, and along the lines

g- 6i"x/4JL.

FIG. 12. LEAD MELTING POT.

described in previous articles in Can-

aidian Machinery.

For facing off the base, the shells are

held in the device shown in Fig. 13. Old

engine lathes and cutting-off machines

are also employed on this operation. The
shells are next centered and rough turned.

FIG. 13. FACING OFF B.^SES OF 4.5 HIGH EXPLOSIVE SHELLS.
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The boring is accomplished by holding

ihe shell in a chuck similar to that shown
in Fig. 9, and the operation is performed

baked in an oven or hot plate for several

hours at a temperature of about 300

degs. F. The brass sockets are next

51IG. 14. BOKIKG 4.5 H. E. SHE/DLS ON A 21-IN. "LE BLONID" HIGH DUTY LATHE.

as indicated by Fig. 14. The powder
chamber is roughed, and the nose
.shaped inside with the first tool shown
in the figure. The second tool is for
boring and the last for finishing the bore
and powder chamber.

After the shells have been nosed in the
nosing press, they are finish turned, the

contour of nose is formed; the gTooving
rind waving is completed, and the inside

of nose finished and tapped. This opera-
tion is shown in Fig. 15. The nose is

rough bored and reamed, shaped at base
of thread, grooved and tapped with
" Murchey " collapsible tap. During
these operations the shells are held in a

chuck similar to that shown in Fig. 9,

but larger.

After the machining is completed the

interior is varnished and afterwards

screwed in, the finishing of same being

performed on 21-in. "LeBlond" lathes.

EFFECT OF HUMIDITY ON LEATH-
ER BELTING

IN a paper on '

' The Effect of Humidity

on Leather Belting," presented at the

Buffalo meeting of the American Society

of Mechanical Engineers, the following

conclusions were arrived at:

—

(1)—If a belt be set up at low rela-

tive humidity, slipping will probably oe--

cur if the relative humidity increases to

any great extent, especially if accom-

panied by a rise in temperature.

(2)—^If a belt be set up at high rela-

tive humidity excessive pressure on the

bearinijs and stretching of the belt will

result from a decided decrease in rela-

tive humidity, especially if accompanied

by a fall in temperature.

(3)—If a belt be set up at a medium
relative humidity, the tensions will not be

excessive at lower relative humidities,

nor will there be any great danger of

slipping at high relative humidities un-

less accompanied by excessive tempera-

ture changes. In other words, the factor

of safety in the ordinary (belt rules is

suflScient to provide for the effect of

changes in the relative humidity, if the

set-up be made at a medium per cent, of

relative humidity.

(4)—If a belt be set up at any relative

humidity with a spring or gravity tight-

ener, a load 50 per cent, greater than

the standard oan be transmitted at either-

high or low humidity witliout encounter-

ing any danger of sbretcbing the belt,

of slipping, or of any excessive pressure

on the bearings.

VHi. lu. I-INISIIING I.NSIIlK NXJSE OP iJ, H. E. SHKil.L ON A -Jl-IN. llUiH UUTi."
"LB BLOND" LATHE.

NOVA SCOTIA STEEL & COAL CO.

IT is learned on good authority that

during the month of August nearly 220,-

000 forgings for shrapnel and high ex-

plosive shells were manufactured by the

Nova Scotia Steel & CoaJ Co. This out-

put exceeded tliat of the previous month

by 25 per cent., and was the best month

the company has experienced since its

entry into the munition business.

At the present time four sizes of shells

are being forged. Besides completing

approximately 10,000 forgings daily, the

company is turning out about 1,000 com-

plete shells. Up to the present it has

turned out nearly two million forgings,

which have been distributed among Can-

adian firms participating in shell mach-

ining.

In addition to the shell business there

is much manufacturing activity in heavy

marine forgings for shipbuilding con-

cerns on the Clyde. Before the outbreak

of hostilities nearl3' all work of this class

was handled by German firms. Last fall

an order was received for 3,000 tons, and

it will not be complete' 1 until about the

inH of the year.

The Scotia Company will have the big-

gest steel output this year in its history.

At present the greater part of the mill

is being worked twenty-four hours a day.

divided into three eight-hour shifts.

There are about four thousand men on

the payroll.

Operations at the Eastern Car Co., a

subsidiary, are not yet at capacity, but

this is entirely due to lack of suitable

labor. About forty cars per day are now

being manufactured, and it is expected

that this output will be increased to fifty

cars within the next few weeks. All this

business is for export.
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EMERGENCY GEAR CUTTING
By S. Simpson

THE machine for knurling small
brass gear teeth described by
Avery E. Granville in Aug:. 36 issue

of Canadian Machinery represents what
is presumably one of the latest develop-
ments of gear making equipment. Hav-
ing frequent repairs to make to all kinds
of talking machines, the writer is oc-
oasionally called upon to make an odd
gear, and the method adopted, while ef-

i

B

FIG. 1. BMEiRIGBNCy GEAR CUTTING.

feetive, forms so great a contrast that a
brief description may be of interest to
your readers.

Owing to the lack of a dividing head
or a milling machine, the work had to
be done in a lathe. To begin with, chuck
a piece of brass rod or cold-rolled steel,

as the case may be, and turn it down
as shown at A, Fig. 1. Make the end a

suitable driving fit for the old pinion so
that it can be driven on without distor-
tion, either of itself or the rod; see B,
Fig. 1. Now turn the rod to the same size

as the pinion, just touching the tops of

FIG. 2. BXrER«ENCY GEAR CUTTING.

the teeth with the tool. Carry the cut
far enough along to allow the full width
of teeth on the new gear, and then recess
as at C, Fig. 1. Make the diameter of
this recess jusit slightly smaller than the
bottom of the teeth of the old pinion.

A piece of square tool steel is now
filed up carefully to fit the space between
the teeth of the old pinion, due allowance

being made for effects of wear where
notieetble; see D, Fig. 1. This tool is now
fastened in the tool post with its cutting

edge facing toward the chuck, being set

level with the centre. The chuck is then
moved round till the tool feeds in free,

and bottoms between the teeth. The
chuck is next wedged tightly with a block

of wood, after which work may be start-

ed. The carriage. Fig. 2, is fed sideways
by handle (a), the depth of the cut be-

ing adjusted by handle (b). After cut-

ting one tooth, the wedge is loosened and
the chuck moved round till the next

space in the old gear is matched up with

the cutting tool.

After completing the teeth, the stock

is bored from the inside of the old pin-

ion a Iiole o,f the proper size being car-

ried through far enough so that when

cut off (jn the other side, the new pinion
has a finished hole and is completely ma-
chined.

TOOL STEEL FROM SCRAP.
By E. Avery

AN Eastern man claims to have per-
fected a process by which he can easily

change almost any piece of ordinary iron
into tool steel. The process is very
similar to that of case-hardening, but
goes entirely through thin metal, and
much deeper into thick pieces, than does
case-hardening in the same time. He
calls it "infusion" and the mixture he
uses to accomplish his results is a secret.

After being treated, the metal is hard-
ened and tempered in the ordinary way,
and the results are surprising in some

FIG. 1. RAZORS MADE FROM GAiS PIPE, AND A I/ATHE TOOL MADE FROM A RAIL-
ROAD SPIKE. FIG. 2. RAZORS AND OH'IISBL MADE FROM WIRE NAILS.

FIG. 3. EFFBCT OF BULLETS ON UNTREATED PLATES. FIG. 4.

BULLET MARKS SCARCELY SHOW ON TRK.\TED PLATES.
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instances. His claim is that his process

enables a manufacturer to buy cheap

steel, which can be easily machined into

milling cutters, gears, or other things,

and then, treated by his process for a

trifling sum, changed into a high-grade

of tool steel with all the properties of

the best steel of this kind. While

manufacturers in general have looked

upon the process with suspicion, and

demand rigid tests before trying it, some

of his results are interesting.

Fig.l shows two razors made from

pieces of ordinary gas pipe, and a lathe

tool made from a railroad spike. The

piece of railroad rail shown, was used

as a test piece. The razors and tool,

gave very satisfactory results, when

properly used.

Fiu'. 2 shows three razors and a chisel

made from common wire nails, together

with some miscellaneous parts. These

all compared favorably with similar

tools of first class steel.

Fig. 3 shows a large untreated iron

plate which was fired at with a Spring-

field rifle, the bullets making very notice-

able indentations.

Fig. 4 shows a treated plate, subjected

to the same test, the bullet marks scarce-

ly showing.

®
AN AXLE ROLLER

By G. Edwards
ONE of the shops of the Pennsylvania

Railroad system uses the device shown
for rolling car axles after they are turn-

ed. This gives the bearing surface a

hard smooth finish that cuts the journals

less than if the axle were merely finish-

turned. The device consists of three

hardened rollers set in links so as to (bear

about 120 deg. apart w;hen applied to

the axle. Pressure is supplied by means

bearing is being turned in the first place.

When the rollers are in place they are

fed along by means of the power feed

exactly the same as is the cutting tool.

PULLEY REAMING MACHINE
By A. E. G.

A CONCERN having a large number of

pulleys to ream, built the machine shown.

PULLEY REAMING MACHINE.

Adjustable reamers are used in the

spindle, which is provided with bush-

ings for holding various sized shanks.

The bored-out pulley is placed over the

reamer so that the arms or spokes will

rest against the two uprights set into

the tabl'e: the pulley is then slowly

DEVICE FOU UOLLI.NCi CM! AXLES AETKU liEI.NG TlKNEl)

of an eye-jbolt, the nut of which is tight-

ened sufficiently to give the right finish.

The bracket holding the device is bolted

to the side of the lathe carriage, and
the eye-ibolt has a pin in it which locks

it to the end link which may be easily

removed when the tension is released.

This allows the links to be disengaged

and swung back out of the way while the

pressed downward. The bushings in the

spindle do not clamp the reamer shank

but merely hold it central, the driving

being done by means of the square on

the end of the shank. This allows the

reamer to be lifted out as soon as the

pulley has been reamed, and does away
with the necessity of running the reamer
baick through the hole.

CUTTING QUALITY AND HARD-
NESS

A GOOD many many machinists hold the

mistaken notion that hardness in a cut-

ting tool is the same thing as cutting

ability, and are disposed to condemn or

approve a tool according as it can or can-

not be scratched with a file, says a writer

in the "Manchester Guardian." The
fact is, of course, that extreme hardness

is only of service in rare cases when very

hard metals have to be machined, and

that for the general run of work a tool

that can easily be filed may give the best

results.

Particularly does this apply to modern
high-speed steels, for these, when hard^

ened to perfection for heavy cuts in mild

steel or cast iron, hardly ever exhibit

extreme hardness. In the case of lathe

tools, one reason for this probably is that

in heavy and fast cutting the point of the

tool plays little part in severing the chip

from the body of the work; the separa-

tion proceeding by a continuous split-

ting action which opens out a way for

the point. Consequently, with even a

moderately soft point, the edge is not

easily rounded' and the action in any case

not much impeded.

In the case of high-speed drills work-

ing in mild iron or steel, extreme hard-

ness is to be avoided, or trouble will

arise from the snipping of the cutting

edge and the breaking of the drill it-

self. A cutting tool should, therefore,

never be judged by its hardness as test-

ed by filing, but solely by its perform-

ance of the task for which it is intended.

®
CANADIAN PORD CO.

BIG things are expected of the Ford
Motor Co. of Canada, of Ford, Ont. Net
earnings for the present year are esti-

mated at $3,000,000, or 300 per cent, on

the capital stock. People in Detroit,

who are in close touch with the company,

express the opinion that a stock divi-

dend between 600 and 700 per cent, will

probably be announced this fall. The
regular dividend is 40 per cent, cash per

annum.
The company has a record for making

distributions in stock, and its present

capital, $1,000,000, represents a growth

from $125,000 in 1906 through the

declaration of stock dividends.

Through agreement with Henry Ford,

the company sells Ford products without

competition in Canada and the British

Colonies, which includes Australia,

India, British South Africa and New
Zealand. It does not, however, sell in

the British Isles.

In 1912, the Ford Motor Co. of Can-

ada sold 6,.300 oars; in 1913 it sold 11,-

000; in 1914, 16,.500; while this year's

business, notwithstanding adverse con-

ditions in many parts of its field, will be

close to 25,000 cars.
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NEW PROCESS DEVELOPMENTS
Inventive Genius and Research Operate to a Dual End— They Aim to Improve
What We Now Possess and Bring to Our Service Commodities Before Unknown

ELECTRIC ARC WELDING*
By Lieut. C. S. McDowell, U.S.N.

WELDING is the joining of two
pieces of metal of like or unlike

characteristics by fusion, while
in the plastic state. The old definition
of welding was the process of uniting
two pieces of im«tal by hammering them
together while hot enough to be plastic.

Modern methods, however, of obtaining
high temperatures by means of gases and
electricity, has broadened the definition

of welding and brought in use additional
processes, to which the term "welding"
has been applied. It is the purpose in
this article to describe only the Eleotric-
Arc "Welding process, which it is pre-
dicted will rapidly become the standard
method of joining sheet metals of all

thicknesses, reclaiming castings, repair-
ing broken machinery of all kinds, ibuild-

ing up of worn parts, welding seams in
new boilers, tanks, etc.. making of high-
speed tools, repairing boilers, etc., and
an arc-welding equipment will be a neces-
sary adjunct to evf.ry properly-equipped
machine shop.

Conditions for Successful Welding

The essential characteristics of a suc-
cessful weld are:—That tlie me<tal in the
welded joint shall be free from im/puri-
ties. slag and defects of all sorts; that it

Sball possess a sufficient amount of elon-
gation, flexibility and tensile strength;
and that the process of welding shiall Ibe

such as to reduce to a minimum disturb-
ances in the texture of the surrounding
metal. In certain classes of work, flexi-

bility and elongation in the weld is of
more importance than tensile strength.
The quality of the weld olbtained with
electric welding is dependent on the fol-

lowing:

—

1.—The furnishing of the correct
amount of energy at the weld for obtain-
ing of the proper working temperatures
of the material to be welded.

2.—The quality of the metal electrodes
(the weldinc wire).

3. The skill of the operator.

The Correct Amount of Energy

The material worked on. the anode, is

heated by the impinging of the cathode
stream, by the jnlcan heat developed by
the ohmic contact resistance and by the
radiant heat given off the arc; the me-
tallic pencil or cathode is heated by the
jnlean heat due to its ohmic resistance
to current flowing and by the slight con-
tact resistance at the electrode surface.

•Prom a paper read before the Am(rlcan
Society of Naval Architects.

The greater proportion of the heat gen-
erated at the arc is at the anode, or ma-
terial being welded (approximately 75
per cent, of the total heat), when the
metallic arc is used. This is quite sat-

isfactory due to the greater means of
dissipation at the anode by radiation,

convection and conduction.

Practically all the energy supplied to

the arc is dissipated as heat, only a slight

proportion being given off as light, and
to regulate the amount of heat units and
thereb-y the temperature of a particular

shape and class of material, it is essen-

tial to regulate the amount of energy sup-

plied to the arc as measured in watts.

The maximum temperature of steel in

the usual converter is approximately

1,800 degrees C, the melting being op-

proximately 1,400 desrees C. The tem-

perature of boilin? st^el at atmospbieric

pressure is approximately 2,450 degrees

C, while the temperature of t'^e arc

stream may greatly exceed this. The re-

sult is that in electric-arc welding steel

is being worked near a critical tempera-

ture.

The material to be welded should he in

a plastic state s'lfficient for the proper

intermixing of the metal and obtaining

of perfect fusion: if the teminerature be

too low the added material will not ad-

here to the original metal and the weld

will fall apart at the surface; on the

other hand, if too hish a temperature is

obtained the metal will be burnt and the

we'd will be sreatlv weakened by s'ag

thus formed and will be of coarse p'ld iv-

I'egnlar structures. The surfaces of the

metals to be welded must tend ^'o cohere

to a marked extent, and the working

trinperaturo m-.;?t be that at wbieh the

for(goirg condi'ion is mo^t prominent.

Welding Condition Feature

The best welding condition for iron

and steel exists within a limited range

of temperature only. The safe working
temperature depends somewhat on the

material to he welded ; an operator quick-

ly obtains the necessary experience to

tell if he has the proper temperature.

The amountt of energy necessary to ob-

tain the proper temperature at the weld

depends upon the size and shape of the

piece worked on, it being the amount
of energy necessary to supply the heat

losses and keep the weld constantly at

the proper welding temperature. The
amount of energ>' required varies as the

whole mass of the article becomes heat-

ed, a greater amount being required at

first when the mass is cold; for this

reason it is important in order to obtain

consistent results to have a control of
the energy at the operator's end of the
line. This control should require very
few changes in the supplied energy and
is not to overcome the variation of
energy due to changes in arc length. The
temperature at the weld should remain,

practically constant; a momentary in-

rush of current will burn the metal at

that point and cause a flaw with the
chances of reducing the tensile strength

of the weld 50 per cent., or even more.

Electrodes

There are two methods of electric-arc

welding: one, the Benardes process, in

which a carbon electrode is used; and
the other, the Slawinoft process, in

which the metallic electrode is used. As
a result of the tests wliich liave been
conducted, and from the experience of
others in electric-arc welding, it is be-

lieved that the carbon-electrode process

is not suited for general work, some of
the reasons (being that much greater

difficulty is experienced in maintaining

the proper temperature, and there are

more chances of getting an excess of

carbon in the weld.

In the Slavinoff process, which is near-

ly universally employed at present, it is

necessary to have the metal electrodes

of such material that the deposited metal

in the weld shall have practically the

same characteristics as the rest of the

metal of the object worked on. As cer-

tain of the constituents of fhe electrode

are partially lost in the arc, it is usually

necessary to have the electrode contain

an excess of certain materials over what

is desired in the finished weld. The
amount of the loss of these constituents

depends upon the temperature, and it is

necessary dn order to obtain desired and

consistent characteristics in the finished

weld to 'have a constant temperature at

Ihe wdd. The steel companies will guar-

antee J;he results with the electrodes

wliich they supply, only if the system of

arc welding with which they are used

can maintain a constant temperature at

the weld.

The Operator

A certain amount of skill and experi-

ence is required of the operator, no mat-

ter what system of electric weldinjr may
be used; but some types of outfits re-

quire much more skill and closer atten-

tion than others, and it is eonsddered

essential that the ideal system should

require 3 minimum of experience and

only normal mechanical skill. A system

which depends primarily on the skilT
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•of the operator cannot turn out con-

sistent work and is not suited to all ser-

Tices.

Fixtures

Certain companies claim that a flux is

necessary to obtain good results, but in

the tests conducted, all sorts of materda:!

and in all positions have been welded,

and the best results have been obtained

from system in which no flux is used.

The claims in favor of the flux are that

it blankets the weld by forming a gas

around the matea-ial which prevents

oxygen reaching it and thereby prevents

oxidation. This has been proven not

necessary, by making similar welds first

-where oxygen was entirely excluded, and

then under normal conditions in the air;

there being no difference in strength or

structure of the weld.

Another claim is that the flux acts as

a scavenger to remove impurities from

, the weld, but it cannot act in this way

unless the metal actually boils, and this

is a condition wihich, as previously

shown, should be avoided.
_

There are

also certain users who believe a flux

necessary for overhead work; but, in

tests conducted, as good and consistent

welds were obtained when welding over-

head without a flux as in any other posi-

tion. It is considered that in a good elec-

trical welding system a flux is not neces-

sary, and is simply an added expense

and complication.

Automatic Control

While it is recognized that it is de-

sirable to have as simple an equipment

as possible, it is considered necessary to

have an automatic control of
'
the input

onersry to the weld, the reasons for

• hich have been previously mentioned,

that when the proper amount of

<>nergy has been determined for a par-

ticular iob it will remain constant re-

gardless of the varying of the arc length.

A system with fixed resistances de-

pen<ls entirely on the skill of t)he op-

erator in mftintaining his arc lenarth

constant and therelby the energy con-

stant. This system gives good results at

times, but our tests showed that even

-with a skilled operator, furnished by the

manufacturer, tensile strengths varying

as much as 50 per cent, on the same

class of material were olbfcained. It

Should be possible for the" operator to

set the current controlled at the de-

sired amount as well as at the panel

board: the controller should automatical-

Iv keep the current apnroximntely at tne

fixed value. A variation of less than 5

-per cent, can be obtained with a well

designed equipment.

Cutting

The electric arc has been found suit-

aWe for cutting, but a carbon electrode

must be used ; no automatic-current con-

trol is necessary, although a choke ooil

-is advisable to prevent large inrushes of

<iO

current. The amount of current varies

with the size of the material to cut;

from 250 to 400 amperes being required

for iburning off rivet heads and light sec-

tion plates, while from 500 to 800 am-
peres may be required on plates 4 inches

thick. This is a momentary load, how-

ever, and a 300-ampere continuous-duty

machine is considered sufficient. It is

necessary to cut away the edges of the

cut and remove the burnt mietal.

Preparation of Material to be Welded

The material to be welded should be

cleaned -with a scraper or wire brush to

remove oxides and prevent forming of

slag, and it is also necessary to bevel

the edge sufficiently so that the distance

from the electrode to bottom of the

weld is less than that of the electrode

to any othier part of the article, so that

the arc will not stray. In thick plates,

where possible, and especially in cast-

ings, it is usual to weld from both sides,

and in this case the original material is

pointed by beveling on both sides.

Applications of Arc Welding

During the past year the New York
Navy Yard has had contract electric

welding done on boilers of various ships.

Certain defective castings have been

welded, blow holes filled in others, and

miscellaneous repair work has been done

while the various machines were under

test. Additional uses are being devel-

oped as the advantages of the method

became better known. A large saving in

cost over other methods of repair have

been made on boiler jobs, in addition to

a saving in time, notwithstanding the

large profit which the outside contrac-

tors have made on the jobs. A specific

application of arc welding is in the mak-

ing of high-speed tools, a piece of the

tool being made of ordinnry steel while

his-h-speed tool steel is used for the cut-

ting edge only. Some of the various ap-

plications are as follows:

Building-up of worn wearing parts,

pins, rollers, bearina-s. etc. ; welding of

plates in lieu of rivetinor, or where seams

are leaking; biiildinsr up of rivets;

building up of stripped cears; reoair of

cracked castin<Ts; making of high-speed

tools; flllin? blow holes.

In raanufacturins- work : Welding of

heads on tanks; weldin? of tubes in tube

R^icpts: welding of feet and end frames,

etc.

Brass, broinzes, and aluminum as well

as steel, cast steel, wroueht iron and

cast iron can be welded, but none of the

demonstrators have been able as yet to

set very high tensile strength on naval

brass.

Klectric-arc welding is considered es-

pecially applicable for use on shipboard

for emergency repairs of all sorts. In

this connection it may be noted that the

Britis^h cruiser Glasgow put info Rio de

Janeiro after the battle oflf Chile with

several holes below 6r near the water

line, and was aible, with the are-wdding
set which happened to be in Rio de

Janeiro, to weld plates over the holes in-

side of 24 hours and put to sea, taking

with iher the arc-welding set.

w
STRADY RESTS
By H. W. Dunbar.

AY back in the early develop-

ment of grinding, perhaps

25 or 30 years ago, when
very light, narrow faced wheels were

used and work was ground by polishing

off the surface with very light cuts, no

water was used to cool the work and
steadyrests were unknown. Trouble

arose on a particular job which was

about 7 in. or 8 in. long and perhaps

5-16 in. in diameter, because the vibra-

tions in this piece caused the wheel to

make marks parallel to the axis of the

work. These marks were considered im-

perfections, and they were imperfec-

tions because they could not be seen with

the naked eye or without lapping the

work in a hole, and seen prominently a

great distance away. To these little

marks were given the name of "chat-

ters."

For a while they were overcome by

changing wheels, getting different bond,

different combination of grain and grade,

or a different diameter of wheel which

caused a different speed and a different

cutting action, but this was a long and

tedious operation; perhaps a number of

wheels would have to be tried before a

correct one would be found.

Origin of the Steadyrest

The parts being ground were needle

bars used in sewing machines. They

nu)ved up and down many times a

minute in the head of the machine. This

rubbing naturally made these chatters

more pronounced and it was very desir-

able to get rid of them: so a series of ex-

periments was started by which it we(s

hoped to eliminate this imperfection in

the -work. Among other experiments a

sjjring which had a slight tension in it

was placed on the revolving work. The

sprinir was faced with leather where it

rested on the work, the object being to

absorb some of the vibrations in the

work being ground, which it did. and

with this the chatter marks were elimin-

ated.

This was the origin of the first steady-

rest as applied to grinding machines. The

snring was very light and very simple in

its construction, as is illustrated by Fig.

1. For a while but one of these springs

v\as used: then one by one others were

added until sometimes the entire length

of tlie work was covered by a number of

these little spring steadyrests. This gave



308 CANADIAN MACHINERY Volume XIV

origin to the thoug^ht that the work while

being ground must be steady to keep it

from vibrating, for vibrations then were

a source of trouble as everything was
light, grinding not having developed to

the point where it was looked upon as a

commercial manufacturing operation

where part after part must be ground,

duplicating size with good finish, and all

this in a reasonable time.

Steadyrest Development

As production increased and a variety

of work required steady-

resting, a rest was de-

veloped similar to that

shown in diagrammatic

rigid type by simply tightening down on

the nuts and taking all of the tension out

of the springs provided for this purpose.

Macmpnc Table

PIG. 1.

form in Fig. 2. This rest was

more or less of a rigid construction;

the floating shoe which rested against the

work was contained in a casting and

usually this form of rest travelled with

the wheel and always stayed opposite

the latter. As a matter of fact this rest

has lived through the developments in

the grinding industry and is used now by

some grinding machine manufacturers for

certain kinds of work. Usually, as above

stated, this rest travelled with the wheel,

but sometimes it was used as a fixture on

the table and remained in this fixed lo-

cation.

It was always felt back in the early

days of the development of grinding that

to steady the work it was necessary to

have a spring rest which would yield as

the work being ground happened to be

out of line or out of truth. When it was

suggested that a solid, rigid, fixed rest

would grind round work, the person who

advanced the thought was ridiculed, hut

FIG. 2.

being of a determined nature and having

a disposition which would not admit of

defeat, the person in question developed

and designed a rest as illustrated in Fig.

3. This simply shows the principles of

the construction and, with his usual care

and forethought, he so designed the rest

that it could be of a spring type or of a

one to be reckoned witii in manufactur-
ing processes.

The development of the steadyrest

from the spring type to the solid type

was not the only problem for considera-

tion. The application of this rest to the

work in such a manner that it would pro-

duce round and perfect results was ore

FIG. 3.

Witii this, round work, better work and
more work was ground.

It gave way to a desire on the part of

the inventor to produce a heavy type of

rigid rest to be used with the heavy

manufacturing grinding machine, then

in its infancy, with which could be pro-

duced quantities of work perfectly round

and with perfect finish. Such a mach-
ine was developed which did produce

more work, and with it came the return

of the old chatters. Coarser wheels were

used, many work speed changes were pro-

vided, and rigid rests, illustrated in dia-

praramatic form bv Fig. 4, were desigii-

which came in for considerable thought
and required a vast amount of experi-

menting before the ideal conditions were
discovered.

Why is the steadyrest used to grind

work? What effect has it upon the

results?

Of course, one can imagine in a grind-

ing machine, a long, slim piece of work
which is not stiff enougii to support itself

and maintain a straight line in front of
the grinding wheel. In such work the

steadyrests are used to support it, to

hold the axis of the work in a true line

before the grinding wheel, so that it will

be ground round. Without the steady-

rest it would be impossible to grind such

a piece of work.

Steadyrests Increase Production.

On other work which is stiff enough t»

support its own weight, the steadyrest

is used to prevent the work from vibrat-

ing, but most important of all, the steady-

rest is used to increase production and

to improve the quality of work ground.

Tt has been repeatedly demonstrated on

FIG. 4.

ed, which overcame the chatters difficul-

ties.

Thus can be traced up to the present

time the origin and development of

steadyrests for supporting work while

grinding, and with this development

fame increased production, until to-day

the grinding operation is looked upon as

the same pieces of work that, with

steadyrests, the production is increased

enormously, and the work is more ac-

curate.

Why is it. in passing through manu-

facturing plants where grinding machine

plays such an important part in the pro-

duction of the articles being manufac-

tured, that one sees the steadyrests dis-

carded, lying under the benclies, and the

operator going along, unconcerned,

grinding without them? If they would

only realize that by putting them into

use their output would be increased,

their work could be brought to size more

readily, and with all would come the

natural reward for increased production
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and better quality — more pay to the
operator.

The real object of this article is to im-
press upon the users of grinding ma-
chines the importance of using steady-
rests on their work and the possibilities
in their use by the increased production
and better quality, by explaining the
principles of use.

Getting Results

Now to produce the best results, how
should the steadyrests be applied to the
work? Where should the shoes bear to
give the best results?

In Figs. 5-10 in diagrammatic form
are illustrated different types of shoes
used in different types of steadyrests by
different grinding machine manufacturers
and the principles of their use will be
described.

Let us assume to begin with that the
shoes are all of the hardened steel type.
In Fig. 5 with the V-type or wedge shoe,
assuming the work to be irregular in

shape (and all work is more or less this
way as it comes to the grinding machine

FIG. 5.

—that is why we grind it), we have ex-
aggerated these irregularities by showing
the work by a wavy line. Apply the shoe
as shown in Fig. 5, and what is the re-
sult as the work revolves? When the
little low spots or high spots come to the
point of contact on the lower side of the
wedge, naturally the work changes its

position and drops or rises as the case
may he. A corresponding change in posi-
tion takes place when these same spots
touch the upper part of the wedge in the
steady shoe.

With the work risins and falling in
this manner, caused by its own revolu-
tion, it naturally follows that the same
motion takes place at the point where the
work meets the grinding wheel and if

you were to continue to grind forever
this work could never be ground round.
When we say round we mean round to
the point of commercial perfection, with-
in a variation of say .0001 inch. Put the
micrometer on the work at different
points around its diameter and you will

CANADIAN MACHINERY
find a variation in roundness, the only
improvement being in the finish.

The arrows indicated on the work show

FIG. 6.

apprcximately the patli that the work
takes as it goes through this change in
position, the motion being generally in
the direction of the rise and fall, and
determined by the point of contact on
the shoe, which forms the fulcrum for it

to swing upon.

In Fig. 6 we have simply changed the
support with the thought that perhaps
the weight of the work would be down-
ward and the support must necessarily
be underneath. The conditions, however,
have not been changed. The irregulari-
ties in the work cause the same motion,
but in a different direction, as illustrated
by the arrows on the work.

In Fig. 7 we have assumed that the
work is stiff enough to support itself, and
have simply added a steady shoe diame-
trically opposite the wheel, with the
thought of takin gthe thrust of the wheel
or the pressure as it is grinding. Still the
same phenomenon exists, and the irregu-
larities in the work allow it to go and
come between the wheel rise and fall, and
the work cannot be ground round.

To prevent the work dropping (in Fig.

8), a shoe has been placed on two dia-
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round. The little high and low spots
still get in their bad work and the wheel
follows the movement of the work and
continues to keep it out of line.

Fig. 9 is a common shoe used in twist
drill grinding. It is evident that the same
law is at work, and the same results will
be brought about.

Fig. 10, however, illustrates the only
correct way of applying a steadyrest
shoe to the work. It takes the form of a
saddle. Here the arcs are long enough
to span over the irregularities in the cir-
cumference of the work, and support it

FIG. 8.

in its rotation, keeping its axis in a
straight line all of the time, and the
correct relation to the wheel, so that
eventually the high spots are ground off,

and the round, true work seats itself in

FIO. 7.

meters of the work—one the horizontal
centre line, and one the vertical centre
line. Still the work cannot be ground

FIO. 9.

the shoe. The shoe generally is of the
finished diameter of the work, so that it

forms an accurate bearing for the finish
cut.

One arc or saddle must be diametrical-
ly opposite tlie wheel to take the thrust
of the wheel in that direction. The other
saddle must be brought up as near as
possible to the point of grinding, and on
the opposite side of the vertical centre
line to the first mentioned saddle. This
takes the thrust of the wheel in its direc-
tion of rotation. If this arc is not posi-
tioned as described, but is placed even
on the vertical centre line, the wheel
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seems to draw the work in towards it

and pinches and wedges it between wheel

and shoes, so naturally the work will not

come out round.

Steadyfast Shoe Materials

We see a number of different kinds of

FIG. 10.

material used for steadyrest shoes, and
the question is asked: "What are the

virtues or what are the reasons for dif-

ferent kinds of material?"

We have, for instance, wooden shoes,

bronze shoes, or hardened steel shoes, all

FIG. 11.

of which are equally good for producing
correct work, but the hardened steel shoe

has a decided advantage over the other

types of shoes which are made of softer

material and is always used where piece

after piece must be produced, without

thought or care on the part' of the oper-

ator, to a given diameter and dimension.

It naturally follows that a hardened steel

shoe would serve best for this purpose

because it does not wear so rapidly.

With the softer materials, the wood or

the bronze, the wear takes place very

rapidly, and constant adjustments must

be made to produce a duplication of

parts to the same dimehsion.

Where the work is heavy and needs

It has always been felt that hardened
steel shoes marred the work, but eiE-

perience shows this is not true. Harden-
ed steel shoes mar the work less than

wooden shoes or bronze shoes, for the

reason that, to begin with, they are pol-

ished out smooth and true, and the very

fact that they are hard will not permit

them to hold dirt or grit with which the

work could be marred, whereas, on the
other hand, the softer materials will

naturally collect the dirt and grit and

FIG. IS.

but little support, simply something to

prevent vibrations, steadyrests with

wooden shoes give good results, but it

must always be borne in mind that where
the shoes rest on the work, whether they

be of wood, bronze or hardened steel,

they must form an are or saddle to span

over a considerable amount of the eir-

sr-ratch or mar tlie work where they bear

on it.

Steadyrest Types
Different types of steadyrests which

are used successfully are illustrated in

Figs. 11-14. rig. 11 is the enclosed type

of steadyrest and is used principally in

grinding camshafts. Of course, with this

FIG. 14.

HMMiNc Table

FIG. 12.

cumferenee of the work and act much in

the same manner as would be the case

were you holding the work up against

the wheel with your hands, resting it in

the palms.

closed type of steadyrest goes a longer

time for removing or putting in the work,

but, where exceptionally nice work is

required, extra precautions must be used

to bring about such results. Here the
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work has much the same action as it does

in the mechanism it is to be used with.

The steadyrests form the bearings that

the part being ground revolves in. They
cannot be used, however, at the point

where the work is being ground and

must be placed at a point previously

ground.

Figs. 12 and 13 are the common, plain-

type wood shoe rests, Fig. 12 being

adapted to large diameter work with an

extension shoe.

Fig. 14 is a steadyrest carrying the

liardened steel work shoe. The design,

application and use are self-e.xplanatory.

Just a word of cnution. Too many
steadyrests cannot be used. It is very

easy to get too few. Even though there

be no advantage in more steadyrests

than necessary, there can be no harm.

Xo rules can be laid down, no laws ap-

plied by which one can decide on the

exact number of steadyrests necessary to

support or steady work while grinding.

Experience alone can be the only means

of determining this question. Put on as

many steadyrests as are necessary to sup-

port the work, to grind it round and true

and to the desired finish.

Where duplication of work to a given

dimension is desired, use the hardened

I
steel work shoes and whatever type of

' shoe is used, always be certain that one

support is diametrically opposite the

wheel and the other is on the opposite

side of the vertical centre line, as close

up to the point of contact between the

work and wheel as is possible to get it,

THE WORK PltOI'EIirA' SUPrOKTKl).

and further, be sure that where these

sliops hear on the work they form ares

or saddles which span over a consider-

able part of the circumference of the

work.

It may seem a hardship, and it may
be considered unnecessary by some to

Dse steadyrests, but, if you wish to in-

tense production and get all that is pos-

sible out of the machine in the way of

a number of parts an hour or day to a

d'egree of aceurac}- and finish whLch
borders on perfection, use steadyrests.

We are indebted to the Norton Grind-

ing Co. for the data and cuts.

Questions and Answers
Question.—^We have an emery wheel

which calls for a speed of 2,400 revs,

per minute. The pulley on the machine
is 5 in. in diameter, and the counter-

shaft has pulleys of 15 in. and 6 in.

What size pulley must we use on the

line-shaft which revolves at 160 revs,

per minute?—J. H.

i400
rer per m

SPEED OF EMERY WHEEL.

Answer.—The speed of the line-shaft

multiplied by the diameters of all the ,

driving pulleys must equal the speed of

emery wheel shaft multiplied by all the

driven shafts.

Let X represent the required quan-

tity, or diameter of pulley on line-shaft

;

then 160 X x X 15 must equal 2400 X
6 X 5, or to find the value of x, we have

2400X6X5
x^— — ^30 in., diameter of

160X15
pulley necessary to put on line-shaft.

It would possibly be better to use a

little larger pulley on the counter-shaft

and a little smaller on the line-shaft.
• • •

Question.—Is there any material dif-

ference between an arbor and a man-

drel?—P. E. T.

Answer.—Generally speaking, a man-

drel is employed for holding work to be

turned, while an arbor is a shaft for

holding cutters, saws, etc., such as is

used on millers, saws and similar ma-

chines.
• • •

Question.—We have several small

tanks to construct which are to contain

."O Gfallons. They must eo into a space

(if 18 bv 20 inches; what must be their

heaight?—A. B. C.

Answer.—As there are 277.25 cubic

inches in one Imperial callon, the tanks

will have a volume of 277.25X30=8317.5
cu. in. As the tank must rest in a space

of IS X 20 inches, the aren of base will

be .360 sq. in. The height will therefore

equal the volume divided by the base, or

8317.5^-360=231/8 inches high, nearly.

Question.— (a)—When two pipes, of

8 inches diameter and 12 inches diameter

respectively, join into one, what must be

the diameter of the main pipe to retain

the same volume per running foot as

the two smaller pipes?

(b)—Is there any general rule that

can be employed for the solution ofthis

and similar problems?—L. M. K.
Answer.— (a)—The area of the 8-in.

pipe would be d'X-7854=8X8X-7854=
50.2656 sq. in.

Area of 12-inch pipe = d'X-7854 =
12X12.7854 = 113.0976 sq. in.

Area of main pipe will be 50.2656 -\-

113.0976 = 163.3632 sq. in.

A
Diameter of main pipe ^d=:\/ =

.7854

\/208 = 14.422 inches.

(b)—The areas of squares or circles'

vary as the square of their sides or dia-

meter; thus, a square whose side is 12

inches is 4 times as larsre as one whose
side is 6 inches; see Fig. 1. This rule

applies to the circle as seen in Fig. 2,

where a circle of 12 in. is shown to be

16 times as large in area as a 3-in. cir-

cle. The area of the 12-in. circle =
12X12X-7854 = 113.0976 sq. in., and
that of 3-in. circle = 3X3X-7854 =
7.06S6 sq. in. The content of the former,

113.0976 divided by 7.0686, the content

of the latter = 16.

PIG. 1. FIG. 2.

PIPE VOLUMES.

As problems of this nature are usually

solved by the right triangular method,

where the square of the hypotenuse

equals the sum of the squares of the

two sides, a very convenient method

and fairly accurate is that which uses the

ordinary carpenter's two-foot square,

and shown in Fig. 3. The diameter of

one pipe is laid oflE on the butt and the

diameter of the other on the blade. The

FIG. 3. PIPE VOLUMES.

distance from one extreme to the other,

as a—b, will equal the diameter of the

main pipe, which will have the same area

as the two larger pipes. If three pipes

are required to rnn into one, this prin-
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ciple oan be extended by taking the

length a—b and using it as one dia-

meter, and the third pipe diameter

(b—d) as the two sides of another right

triangle; the hypotenuse (a—d) will

then equal the diameter of pipe re-

quired, Fig. 4. This method can be ex-

tended for any number of pipes.
• • •

Question.—When shrinking on several

small iron collars some time ago we had

trouble in keeping them tight, or due to

them breaking. Is there anv method

a. .d

PIPE VOLT'.ME.S.

whereby we might overcome these occur-

rences?—H. E.

Answer.—If the collars are small in

diameter in relation to the shaft, it

might be advisable to turn them from

the solid, but, if this cannot be done, you

might try knurling or scoring the shaft

where the collar is to be fitted. By this

means, the collar in shrinking will be

forced into the impressions made by the

knurl, and prevent it from slipping or

coming loose.

GIRL WORKERS IN MUNITIONS'
FACTORIES

THE rapidity with which the Minister

of Munitions has organized numerous
local arsenals in Britain has accentuated

the shortage of skilled labor caused by
the mistake made in allowing large

numbers of skilled artisans to join the

colors in line regiments, where their indi-

vidual efforts could not have such far-

reaching effect on the progress of the

war as if they had remained at home to

make the shells and fuses.

Tor some time women workers have

been employed in a few engineering fac-

tories engaged in shell making, the first

attempts being largely in the nature o^

experiment. The results of these efforts

have been so successful that the en-

trance of women into this field of patrio-

tic effort is increasing rapidly.

Those who are familiar with the gen-

eral capabilities of machine tools are

quite astonished at the results already

accomplished, according to a report in

"The Engineer." The girls employed
were entirely new to the work, but so

great was their enthusiasm that they

soon became adepts in operating the var-

ious machines. Not only have they be-

come skilful enough to produce work
true to gauge, but the average output is

quite high.

In a recent visit to the Glasgow fac-

tories organized by Sir William Beard-
more, an opportunity was afforded of ob-

serving the conditions and work. About

800 girls are at present
,
employed in

these plants, the particular pfant visited

employing over 300 alone.

Girls Develop Skill

Along with these 300 girls are 60 men
who are employed in tool-making, set-

ting up machines, laboring, tightening

up base-plates, and other work which re-

quires considerable strength rather than
skill. Some of the girls have now been
at work for about four months, and were
first trained by special instructors select-

ed from men employed in other depart-

ments of Messrs. Boardmore's works,

assisted by skilled operators sent by the

makers of the machines, and after only

a few weeks' instruction were found
capable of a good output on many opera-

tions.

Every encouragement is offered to

them, and the greatest attention is paid

to their health and comfort. Lady super-

intendents are in charge of the place day
and night to look after the girls, a good
mess-room is provided for their meals,

and a 15-minute interval for tea is al-

lowed during the afternoon. The result

is an extraordinary appearance of keen-

ness and contentment, and whether done
by day or night, the work is just as good
and just as speedy.

The girls will not admit that the work
is too heavy for them and one cannot
but admire the manner in which they
handle 4.5-in. shell bodies without mechan-
ical appliances or assistance from the

laborers provided by the company.

TORONTO HARBOR DEVELOP-
MENT

OVER two million dollars has been

spent on the liarbor improvement work
this and last year. The great develop-

ment plan, including sea wall, boulevard,

parks and industrial areas, which will

take until 1921 to complete, although in-

terrupted this year by the discovery of

defects in the Government work, has been

going ahead apace. The Harbor Com-
mission has not let up in its part of the

work, and a great area has been reelaime-'l

by the dredges. About 200 acres of

land, valued at $10,000 an acre, has been

made in the industrial district, a total

value of $2,000,000, which cost $4,50,000.

Making Land
Two big dredges are now operating,

one in the Ashbridge's Bay district, the

other in the west end near the Humber.
and since spring: they have pumped
2,200,000 yards of material. 'Clam-shell

dredges are working in the vicinity of

Leslie street, throwing up large earthen

dykes to retain the filling. Twenty-flve

acres have been made in the west since

the spring, and between 75 and 100 acres

in the east. At Ward's Island, 15 acres

of park land has been made for the' city.

No crib-work has been done this year.

The special commission appointed by
the Government to inspect the Govern-
ment work which was found defective is

still on the job, and has eight divers en-

gaged. The Canadian Stewart Co. have
been given 100-foot sections to shown
what they can do to make good the work
about which complaint was made. The
repair work will take considerable time,

and a year's delay is the consequence.

SETTING DEVICE TOR INSERTED
TOOTH SAWS

TO enable the teeth of inserted tooth

saw blades to be set accurately to the

proper height and thus all do their pro-

portionate share of the work, the Hunt-
er Saw & Machine Co., Pittsburgh, Pa.,

has placed a special device on the mar-
ket. It has a cast iron base into which is

fitted a cold-rolled steel bar. A grad-

SETTI.\"(J nEVICK FOB IXSBSETED
TOOTH S.VWS.

uated indicator slides up and down along
the bar and is adjusted to permit blades

up to a maximum diameter of 76 in. to

be assembled rapidly and correctly. In

connection with the device the proper

size of arbor is furnished to fit blades

from 12 to 76 in. in diameter.

Accuracy in the setting is taken out

of the hands of the mechanic and left to

the indicator at the top of the blade,

which indicator registers to 0.001 in.
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CONTEMPORARY WAR ARTICLES
Embracing Information and Data Drawn from a Variety of Sources Relative

to and Arising from the Prosecution of this Many-Sided European War

MODERN MUNITIONS OF WAR

IN
the third and last of his lectures on

the subject "Modern Munitions of

War," at the Royal Society of Arts,

on Wednesday, Professor V. B. Lewis

discussed poison gases and bombs. Gases,

he said, could be divided into three

clases. In the first class were those which

produced death, but had no poisonous

effect. They killed by merely cutting off

the oxygen supply necessary for life. Car-

bon, dioxide, nitrogen, and hydrogen were

gases of this character, and were what

might be termed suffocating gases.

In the second class were the true pois-

on gases, which included carbon mon-

oxide, cyanogen, and several others, 1 per

cent, of which in the atmosphere would

rapidly prove fatal. They were purely

toxic in action and nothing else.

The third class consisted of asphyxiat-

ing gases, and included sulphur, dioxide,

chlorine, some oxides of nitrogen, and

that curious gas called phosgene. These

had an effect upon the respiratory organs

which produced spasms in the throat and

set up such virulent inflammation of the

respiratory organs that death ensued. It

was these latter gases, or some of them,

that the Germans had undoubtedly been

using.

Poisonous Gases in Warfare.

As a matter of fact, continued Profes-

sor Lewis, it was not an easy thing to use

a poison gas in warfare. Many people

supposed that carbon monoxide was used

as a poison gas in warfare, but a little

consideration showed the fallacy of this

idea. As a matter of fact, more carbon

monoxide had been produced by the or-

dinary propellants used by ourselves and

our enemies than we could liave made
had we set out to make this gas. The

shells used in the 15-in. guns on our

super-dreadnoughts, which contained 400

lbs. of cordite, gave, roughly, 2.,500 cubic

feet of carbon monoxide, and the gas

was given off in every form of explosive

used. Nevertheless, not one death could

be directly traced to carbon monoxide,

with the exception that d'nrincr the sieges

of Liege and Namnr there were one or

two cases of death in forts where the

shells had penetrated before they burst.

The reason of the immunity was the

, wonderful power of gases of diffusintr

and intermingling asrainst the force of

gravity. Professor Lewes showed two

eTperiments demonstrating this, and

proving Graham's well-known law that

gases intermingle at a rate which is in-

versely proportional to the square root

of their density. In order, therefore, to

obtain an asphyxiating gas which would

not diffuse before it reached the opposite

trenches under the influence of light air

currents it was necessary to have one

much heavier than air. For a gas to

travel in a light air current it must be

at least double the weight of atmospheric

air. This limited the gases which could

be employed, i.e., asphyxiating gases, to

the following:

—

Times heavier

Density than air

Sulphur dioxide 32 2.21

Nitrogen tetroxide .... 46 3.17

Chlorine 35.5 2.46

Bromine vapor 80 5.36

Phosgene 50.6 3.49

Asph3r£iating Gas Production—Sulphur

Di-oxide.

Professor Lewes had samples of these

gases on the lecture table and explained

briefly the manner in which they are

made. Sulphur dioxide was one of the

earliest gases thought of for use in war-

fare. It is nearly one hundred years ago

that an ancestor of the present Earl of

Dundonald suggested the use of large

stacks of easily burnable material which

would srive off great volumes of smoke

which were to be fed by sulphur. These

were to be built to the windward of the

enemy, so that the smoke blew towards

him, and under cover of the smoke an

attack could be made.

The British Government at once de-

clined to have anything whatever to do

with tl'e scheme; it had been suggested

again and again at various intervals, but

on each occasion it had been turned down

with abhorrence. At the beginning of the

present war it was a<rain suggested and

again declined. Sulphur dioxide, con-

verted into a liquid state, was being used

by the enemy in hand 2-renades. and with

it were used a number of volatile sub-

stances of a disasn-eeable and T)oisonous

character to give a little extra "bit'e" to

the sulphur dioxide. As a gas, however,

it was comparatively harmless, because

if one could escape from the neisrlibor-

hood it would be found tliat the effects

passed away after a time and there was

no lasting injury.

Chlorine Gas.

The second in the list—chlorine—was

undoubtedly used by the Germans to the

larirest extent. This was made simply

and readily by heating a mixture of hy-

drochloric acid and black oxide of mang-

anese. It was a yellow s-as and 0.04 per

cent, mixed with the air made the sur-

rounding atmosphere irrespirable and its

effect upon the lung tissue was such that,

inhaled in anything like large quantities,

there was practically no recovery from
it-

Chlorine is made in large quantities

electrolytieally at several large chemical

works in the neighborhool of Widnes,
and can be made into a bleaching powd-
er or condensed into a liquid state and
bottled in steel cylinders lined with lead.

In Germany enormous quantities were
made and bottled in this way, and it had
been used in South Africa and other

places for the treatment of gold residues,

i.e., for treatment of some of the poorer

slags, and now this gas was largely used

in the war by the Germans.

The use, however, of chlorine gas in

this way under such great pressure is not

entirely without trouble, because when
such a liquefied gas is liberated and once
more assumes a gaseous form there is

such an enormous amount of heat absorb-

ed that the surrounding conditions arc

made most uncomfortably cold. This was
demonstrated by experiment. Thus, say,

there were a dozen cylinders of gas in

the enemy's trenches, it will be seen that

so intense would be the cold produced

on liberation of the gas that trouble

would be experienced with the chlorine

freezing in the tubes along the trenches.

The result was the necessity for driving

the gas out into a chamber sutficiently

large to prevent cooling down to the

point at which the chlorine would

solidify, or else to blow the chlorine into

a heated coil or tube which would do

away with the absorption of heat.

It had been reported—ho was not sure

with what truth—that the enemy had at

times placed pipes some 10 feet or 12

feet in advance of his trenches, fitted

with valves connected with gasometers

and a chlorine manufacturing plant in a

wood or other convenient spot a short

distance away. Then the gas had to be

merely turned on and there was not the

trouble of cooling through the change of

state. With this gas there was such a

corrosion of the lungs as to cause very

rapid dilation of the heart, which proved

fatal after a short space of time even if

the victim were rescued from the position

he was in.

Other Gases.

Another gas which the Germans were

credited with using was bromine vapor.

Bromine vapor was of a reddish-brown

color, but as a marked feature of the

German gas attacks had been the yellow-

ish color of the cloud of gas, it was prob-

able that in almost every case the gas
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used was chlorine, or bromine vapor very

much diluted.

Nitrogen tetroxide, one of the oxides

of nitrogen, was another reddish-brown

gas and also had a serious effect upon the

lungs. The first effect was similar to

chlorine, producing an acute form of

bronchitis. A man might appear to be

getting over the effects, but after he had

apparently recovered he would have a

sudden collapse and die. due to erosion

of the lungs and air passages. There was

not the least doubt in his mind, said Pro-

fessor Lewes, that chlorine and sulphur

dioxide were the gases the Germans were

using; all the symptoms pointed to them,

there being an absence of the deep yellow

staining which would accompany the

other gases in the list given above.

After briefly referring to respirators

and recommending, as the most efficac-

ious, a strip of flannel or cotton rag,

soaked in ordinary washing soda. Prof.

Lewes said it was an open question

question as to whether we should reta-

liate. Many people believed we should,

and if he thought we could thereby save

one of our men he would be as strongly

in favor of this as anyone. The Ger-

mans, however, expected retaliation and

were prepared to the utmost for it. No-

thing we could do would |urprise them,

and under these conditions it was far

better, in his opinion, to keep onr hands

clean and fight that straight fight that

had always pulled us through.

Bombs.

In conclusion. Professor Lewes drew

attention to the difference between

British and German bombs. There was

not, he said, the slightest doubt of the

superiority of Endish bombs over the

foreign variety. Samples of the 10 lb.

and 20 lb. bomb carried by aeroplanes

were on view, and it was explained how

for the destruction of life these were

filled with 4 lb. of T.N.T., and shrapnel

bullets, whilst for incendiary purposes

the charge consisted of about 8 lb. of T.N.

T. alone. The functions of the two sets

of vanes were described, the fixed vanes

being for the purpose of giving a perfect-

ly straight downward path to the bomb,

and the top revolving vane having for its

object the setting into motion of the

firing mechanism. Before releasing the

bomb a safety pin is removed, which al-

lows the revolvinff vane to move. Thus

in ordinary handling there is complete

safety, the firing mechanism not being in

a position to operate until the small

vane has revolved four and a-half times.

The British incendiary bombs Profes-

sor Lewes would not describe, "because

they differ in construction from those of

the enemy." As to the German bombs,

two specimens, or rather remains, were

shown of bombs dropped duiring the

earliest East Coast raids. One was pick-

ed up at Braintree by two soldiers, who

dropped it into a bucket of water, and
in this connection it is interesting to note

that the authorities state there has not

yet been one incendiary bomb dropped
here that could not be put out by a few
buckets of water. Both bombs showed
very rough workmanship mechanically,

and seemed to indicate, as Professor

Lewes said, that the Germans thought

that any old thing would do. Their con-

tents were a winding of tarred rope

round a rough frame, inside which were

a quantity of resinous bodies, and in the

centre a heating charge of thermit, and

below a tray containing amorphous

phosphorus. The other relic of a bomb
was obtained from the repent London

raid and was of a similar character, al-

though slightly different in shape from

the Braintree sample.

Amorphous Phosphorus.

Amorphous phosphorus, continued the

lecturer, seemed to be playing a rather

important part at the front and was

causing us some trouble. At a tempera-

ture of over 300 deg. amorphous phos-

phorus was converted into ordinary

phosphorus and at once caught fire. The

Germans were using this in shrapnel

shells for marking the range at night. If

a man was wounded by a piece of such a

shrapnel phosphorus poisoning and com-

plications were set up which were ex-

tremely difficult to get over. The Ger-

mans could secure their object by the

use of harmless substances, but the

devilry in their nature made th-em em-

ploy substances of this character, which

caused intense suffering.

We are indebted to The Engineer for

the foregoing abstract.

INSTRUMENTS USED ON AERO-
PLANES.

THE various instruments in use on aero-

planes would puzzle those who a^e not

familiar with the work, says The Times,

London, England. Nominally they are

ordinary enough, but they must possess

in many cases peculiarities of consider-

able importance. The list includes:

—

1—Engine speed indicator.

2—Air speed indicator.

3—Horizontal (transverse) level indi-

cator.

4—Gasoline gauge.

5—Aneroid gTaduated in feet height.

6^011 gauge.

7—Aeroplane compass.

In addition to these are the borhb

sight, the bomb release mechanism on

some aeroplanes and in some the wire-

less 'equipment, none of which is it time-

ly to discuss just now.

Engine Speed Indicator.

The engine-speed indicator being the

rough gauge by which it is ascertained

that the engine is pulling properly—since

it is coupled to the approximately con-

stant load of the air screw—must not

only, like all aircraft instruments, be ex-

ceedingly light, but must possess an ac-

curacy very much in excess of that of

the more ordinary motor car speed indi-

cator. For example, a 3 per cent, error

arising without warning would be a grave

matter.

If an engine intended to run at 1,150

revolutions per minute were, in fact, to

be running only at 1,120 revolutions per

minute, when the speed indicator de-

clared 1,150, this would induce the at-

tendants to suppose that the propeller

was getting distorted and giving insuf-

ficient thrust. The result would be the

delaying process of changing propellers.

Now, the mere moving about of the

flexible. driving shaft will often be found
to make 3 per cent, difference in roughly

constructed speed indicators. Another
fault which is found is that of giving a

speed reading when speed is rising dif-

ferent from that given when it is falling.

This lag may in the extreme case en-

danger a pilot, apart from leading, as in

the previous case, to unnecessary waste

of time, owing to misleading information

about the state of the engine.

It is not always recognized that when
the instrument is exposed to the vibra-

tions of an aeroplane, the readings are

often different from those obtained in

steady test. The test should, therefore,

be made in such a way that moderate

vibration can be applied. On a motor

car a continual swins- of the needle from

say 23 to 26 miles per hour would be no

grave defect, but in the air such a swing

covers the percentage range of variation

which is tolerable and, therefore, the

reading is certainly not dead beat

enough.

The problem is a difficult one, partly,

because of the high engine speed used,

in many cases up to 1,800 and 2.000 revo-

lutions per minute—a verv widelv differ-

ent matter from the road wheel speeds

of cars—and partly because of the much

greater importance attachable to the re-

sult: its solution, however, has been re-

markably well obtained.

Level Indicator.

The level indicator is not always

carried, and when carried is not always

transverse as it should be. It is usually

a small arched spirit level. The objec-

tion to carrying such a level fore and

aft is that the readings are rendered

even more fictitious and misleading in

this position by the acceleration of the

aeroplane. Wlien the machine is flying

dPHd level a fore-and-aft instrument will

indicate a substantial gradient if the

aeroplane be accelerated or retarded. In

this position, therefore, it should be

abandoned. When it is placed trans-
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versely there are errors due to side gusts,

but these are very much smaller and

cannot lead to that great bugbear of the

flyer, "stalling" the machine.

The purpose of the transverse spirit

level is in part fulfilled by Mr. Ogilvie's

floating "bit of string" hung clear of

the intake or slip stream of the tractor

air-screw, because any continuous bank-

ing without turning involves yawing, and

therefore a side wind strikes the string.

Were the string easily set clear of pro-

peller disturbances and its indications

more easily visible within the pi-

lot's enclosure, especially at dusk, its

universal use would be assured. It

scarcely seems necessary to mention that

the transverse spirit level sliows "level"

however steeply the aeroplane be

banked, provided the bank is the dynam-

ically correct one for the radius and

«peed of the turn.

The gasoline gauges for both level

and pressure are by no means to be

overlooked among the important, and

indeed essential instruments on an aero-

plane. Moreover, their installation of-

fers several difficulties so considerable

that they are not imperfectly met.

Regulating the Gasoline.

The volume of gasoline is so large

nowadays that the use of a gravity flow

as sole supply is practically out of the

<]uestion (in view of the respective levels

of carbureter and fuselage). The pres-

sure feed tanks are often under the seat

of the passenger, and as a loss of pres-

sure miist not result in a forced landing

without plenty of warning, it is becom-

insr universal to use a gravity Supply of

fuel from an auxiliary tank placed high

tip and contninins- one hour's supply or

more. This tank is kept always full by

permanent pressure on the main tanks.

The pilot wants to know this pressure,

and a gauee for this is fitted. He wants

to be certain that he is not over-pump-

in!>'. else he merely forces gasoline to

waste through the overflow from the top

or arravity tnnk. The gravity tank must

Tiave access to the open air by this over-

flow pipe, otherwise fuel will not be sup-

plied under gravity on just the very

emerp-ency arisincr from the loss of tank

pressure. The fuel overflow from the

tipper or gravity tank mislit he made to

advertise itself, but for the fact that it

will blow back into the face of the pilot

and temporarily blind him. This means

a fuel level gauge in the upper tank.

All cauG'e glasses, reflex and others,

are hard to read from the distances

usual in practice owing to the white

f'olor or the liquid, and poor licrht at

dusk, and otlier reasons. All dinl irau^es

at present made involve complications,

! and are not usually fitted with mechan-

ism for transmitting the information to

the pilot cab. The main tank level gauge

^eing under pressure is subject to the

same difficulties. There are pneumatic
transmission devices, which mostly suf-

fer from grave errors due to the expan-
sion of the enclosed air, with tempera-

ture or with the very large and rapid

changes of altitude of an aeroplane.

Moreover, all pipe work on aeroplanes

has been proved diflBcult to maintain in-

tact in view of vibration and distortion

of the machine generally both in the
air and by the shock of landing.

The Aneroid.

The aneroid is one of the instruments
which has been perfected to a very re-

markable degree by the advent of flying.

Three years ago there existed no aneroid
which did not suffer from the serious de-

feet of a violently vibrating index needle,

or alternatively of substantial inacciv-

acy from friction or damping under
which the vibrations were masked. Much
labor has been expended in getting the

support of moving parts situated at the

precise centre of gravity of these parts

—an alteration which was never needed
till an aneroid was required for accur-

ate reading on a vibratine support. The
balancing of those portions of the ex-

panding boxes which may be regarded

as moving parts is not entirely an easy

task, but the solution exists. What does

not exist is any means by which the flyer

can tell whether the reading of the bar-

ometer has changed owing to atmos-

pheric variations during the four or five

hours since he left earth. Any error

that arises in this way the flyer reads

off, unwittingly thinking himself to be

higher up or lower down than his real

altitude. Here again the physicist may
yet come to the rescue, so the problem

is posed for his attack.

The Oil Gauge.

Even so small a matter as the oil

gauge on the engine's oil circulation

requires special care with some aeroplane

engines. Thus, if the oil pressure is too

high tlie engine uses an excess of oil and
thus reduces the number of hours of air

endurance ; that is, it may involve a

forced landing earlier than expected.

Other engines are inclined to cause an

excessive pressure at the time of start-

ing, when the oil is cold and highly vis-

cous. The pressure rises so hisrh that

the gauge either bursts, or, if it is strong

enouch to take the hi?h pressure, is in-

sufflciently sensitive to read at the low

pressure of normal use with warmed oil.

The aeroplane compass must, after be-

ing installed, be swung so as to stimulate

by small adjustins: magnets the error due
to permanent magnetism of steel parts,

just as a ship's compass is swung. It

must be corrected, if possible, to avoid

qiiadrantal error from the effects of soft

iron parts, such as tanks, which may be

nearby. It must, far more particularly

than a ship's compass, be corrected for

the effects of vibration, which cause a
very large deviation. It must also be

capable of allowing a course to be

steered direct north, and no swing should

be caused by banking. These corrections

will be seen to be substantially different

from those required on board ship, and
substantially more searching.

Illumination.

Lastly, the illumination of all instru-

ments on aircraft is a peculiar problem.

Luminous paint of all kinds is useless,

because, however valuable this might be

after dark has set in, no luminous paint

has sufficient value to act adequately

during the twilight, and it is precisely in

twilight and not in the dark that the il-

lumination is required. Electric lighting

must be very carefully moderated to a

minute light, else the contrast between

a well-lighted intrument board and the

poor light outside blinds the flyer, who,

therefore, cannot safely alight or prop-

erly distinguish his objective.

STEEL FURNACES' RECORD OUT-
PUT

THE blast furnaces of the big steel in-

terests made a new tonnage record in

August, producing pig iron at the rate

of 67,801 gross tons a day, against their

previous high record of 64,658 tons a

day, made in April, 191.3. The produc-

tion of steel probably represented a still

greater gain over the previous record

rate, for the reason that, when the pre-

vious record pig iron rate was attained,

the steel works had been operating sub-

stantially at capacity for about eight

months, and had undoubtedly consumed

all their stocks of pig iron, whereas

lately they have still had stocks from

which to draw. On account of the filling

of so many war orders requiring heavy

cropping from the ingot 20 to 40 per

cent., the production of steel ingots is

doubtless greater, in proportion to pig

iron, than ever before.

The merchant blast furnaces produced

pig iron in August at the rate of 21,865

tons daily. While the merchant furnace

production has been increasing since

early in the year, by a total of fully 50

per cent., the August production was 23

per cent, under the previous record,

which was 28.364 tons a day, made in

February, 1913.

No factory owner of sense would ex-

pect one of his machines to run without

lubrication, and decent people require

the oil of fair treatment and pleasant

words to keep them in good running

order, as well as a reasonable remunera-

tion.
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TESTING THE EFFICIENCY OF
LUBRICATION.*

By Alan Flowers.**

THE probability of being able to

determine with great exactness

the best lubricant for a specified

grouf of conditions, is indicated in a re-

cent paper by Professor Alan Flowers.

The apparatus as now constructed is

the result of experiments beg:un at the

University of Missouri in 1909. Fig. 1

is a diagrammatic illustration of the ap-

paratus. It consists of a steam cylinder

within which two pistons connected by

a piston rod are placed. The space be-

tween the two pistons has a constant

volume, so that steam admitted to this

space does no work on the pistons. Two
steam pipes are brought into the cylinder

at points just short of the parts rubbed

over by the piston, so that oil carried

along by the steam may readily reach the

rubbed surfaces. An electric motor drives

five slots may have rings placed in them.

All the rings have a %-in. face and each

of the four sets has a different radial

thickness, so that the intensity of pres-

sure exerted by the piston-rings against

the cylinder wall may have values from
2 to 9 lb. per sq. in. Suitably located

thermometers indicate the temperature

of the working surfaces. Arrangements
were provided so that the outer sides of

the pistons could also be subjected to

any desired steam pressure. The differ-

ence in pressure on the two sides of the

piston is an important element in the

amount of oil feed necessary and the dif-

ference in temperature on either side of

a piston, as in condensing engines, is an

important element in determining the

viscosity of the lubricant, and there-

fore the amount of friction encountered

by the pistons and piston-rings.

Electric heating coils provide a means

of testing with various degrees of super-

at atmospheric pressure, it takes at
least 30 minutes for the friction to
change.

Conclusions

The author deals with various fea-

tures, and amongst other results presents
the following conclusions:

Different lubricants do not necessarily

give the same friction coefficient, and
their lubricating value can be determined
by means of this apparatus.

Constancy of friction requires a lib-

eral supply of lubricant, particularly

when there is a difference of steam pres-

sure on the two sides of the piston.

Cutting off or reducing the supply of
lubricant brings about an increase of
friction within 5 min.

Increasing the supply of lubricant may-
bring about a reduction of friction with-
in 15 min., but at low pressures, or when
starting a run with surfaces free from
oil, it may take two hours to reach a con-
sistently low value of friction.

''"'"'">>>'/l""W//">'ll/W/>/ww///mMJ/iWM>lJ////IIW/w,/j,jtW„„jjj„j„),
FIG. 1. DIAGRAM IDLUSTBATING PRINCIPLE OF

CYUNDE'R FRICTION APPARATUS.

1^00 Zoo 3 00 .400 5 00 6 00 700 8 00 9'00

Hour.

FIG. 2. READINGS AS TAKEN IN A TF^T.

the two pistons by means of a crank
disc and connecting-rod, and the net in-

put of the motor is a direct measure of

the friction of the two pistons and pis-

ton rings.

Full Size Apparatus

Actual dimensions of the apparatus
are: Cylinder, 8-in. bore x 36-in. long,

with a 3-in. drain from the middle of

the bottom; connecting-rod 33 in. long,

which with a stroke of 8 in. makes the

maximum angularity of the connecting-

rod less than 7 deg.

Ball bearings at each end of the rod
make the connecting-rod friction negli-

gible compared with the cylinder fric-

tion.

Two 1-pint. Detroit sight-feed lubri-

cators supply oil in the usual manner to

the steam pipes.

The piston-rings at present in use are

of the constant-radial-thickness type.

Each piston has five slots and one or all

•From a paper rend at the recent antiiial
meeting of American Society tor Testing
Materials.

••Professor of Electrical Engineering, Ohio
StSnte DnlTerslty, Columbus, Ohio.

heat. A set of readings is plotted in

Fig. 2.

Peculiar Results

Variations observable in this test

were largely due to the difficulty of con-

trolling the oil feed. There was an ex-

cessive rise in friction amounting to 300-

400 per cent, when the steam pressure
was raised quickly from atmospheric
pressure to 120 lb. per sq. in. This exces-

sive friction does not occur when the

steam pressure is increased gradually or

when it is lowered; presumably it is

caused by the sudden blowing of the oil

out from the space between the piston-

rings and the cylinder walls.

The effect of shutting off one of the

two lubricators was to increase the fric-

tion within a few minutes, in spite of

the fact that some oil was carried to

the end at which the lubricator was shut

off.

Shutting off all the lubricant caused
an appreciable increase of friction with-

in five minutes, when steam is present

under pressure, but when steam is present

An increase in the rate of feed of the
lubricant makes a considerable reduc-
tion in the friction when the amount fed
is small, but with a continued increase of
feed of lubricant, the friction tends to^

approach a certain minimum value.

The friction coefficients obtained so-

far are all large, 3 to 4 per cent, or
more, and very much larger than the
values found in well-lubricated bearings..

The friction coefficients obtained and
the amount of lubricant necessary are
greatly modified by the presence of steam:

pressure on the two sides of the piston.

The progressive employer is a firm be-

liever in the fair-mindedness of average
workmen, and believes it pays to take
them fully into his confidence, and not
only tell them what, but why. If we
would all take the trouble to confide in

and confer with our men freely and
frankly, many of us would be surprised

to find some hard-headed workman who
can think just as fast as we can and who
may have some good ideas in his stub-

born head which it is up to us to get out.
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ORDNANCE MAKING AS A CANADIAN INDUSTRY

TllK demands whicli the future may have in store
are the sub.iect of much speculation and not a little

misErivin<r by many of the numerous manufacturers
who so promptly and efficiently transformed their peace-
time factories in-to branch arsenals. When the call for

shells was made, the manner in which Canadian manufac-
turers responded aroused considerable interest in the

United States, and now when various firms in that country

are pettinfr down to a capacity basis on shell production

they are frank in admittinar their indebtedness to, and

expressing their admiration for the many firms in Canada
who so willingly placed all available information and ex-
perience at their disposal.

With a very few exceptions, our home manufacturers
were engaged on contracts for the British War Office,

while many of our neighbors were producing Russian am-
munition. The strictness of British War Office require-
ments and the closeness of inspection, while somewhat
irksome at times, were perhaps blessings in disguise, and
demonstrated that our manufacturers are entitled to share
first place with any other ammunition producers, whether
British or foreign, Government or private.

The feeling of pride and satisfaction at being able to
render patriotic service of such value has spread through
all grades of producers ; old men and boys have helped the
cause in quite as effective a manner as if they liad been
eligible for enlistment, while many families who might
otherwise have no direct interest in the war have been
maintained in comfort as a result of their heads being
engaged in shell making.

The impending decrease and the ultimate fading away
of such a source of support will certainly go hard with
many firms and individuals. Reports which continue to
arrive regarding the unabated activity of the British Min-
rster of Munitions are not calculated to have a very en-

couraging effect on producers here.

Despite desires to the contrary, the question which our
shell makers are asking themselves is only intensified by
the increasing activity of the Provincial Munitions Com-
mittees in Britain. Why, we feel constrained to ask
should our manufacturers be left in the air, while Lloyd
George continuously demands a doubling and trebling of
tlie army of munition producers in Britain, an increase

many times greater than the whole number of persons
so employed in Canada?

The recent discussion regarding the proposed produc-
tion of guns in this country may hold out hopes of con-

tinued activity to certain firms, but the efficiency of such
a development as an aid in the war is very doubtful. In
its economic aspect as a source of livelihood to a large pro-

portion of the population it would be practically nil com-
pared with shell production.

A gun and its projectile represent very clearly the two
extremes of production methods.

Guns are costly. They are heavy. They require ma-
chine tools and other equipment for their production
which by reason of their cost, and time required for in-

stallation, confine the possibilities of successful manu-
facture to a very limited number of firms. The cost of
guns is not so much the amount of human labor due to

numerous employees as the interest on vast plant expen-

diture. Wherefore then would the value of a large con-

tract be of benefit to the country as a whole.

Shells are cheap. Their manufacture is second nature

to Canadians. Their cost might be reduced by careful

consideration, and tlie proportion of cost represented by
wages is far and away greater than in guns. The actual

total time that a shell is being worked on in machines may
be measured almost in minutes, instead of days or weeks,

as W:ith a gun, while the individuals who share in the

former time are at least ten as compared with one on gun
making.

Ordnance making as a war-time industry will never

benefit Canada to the extent supposed, and while it is

lioped that with the successful accomplishment of "fix-

ing," a call for further shell production may be issued, the

time which must necessarily elapse in order to allow of

the "fixing" catching upon production, is so great that

many of our shell makers may well be pardoned for look-

ing askance at the latest suggestion.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

Pia IRON.

Grey forge, Pittsburgh .

Lake Superior, char-

coal, Chicago

Ferro Nickel pig iron

(Soo)

Middlesboro, No. 3 . . .

.

Carron, special

Carron, soft

Cleveland, No. 3

Clarence, No. 3

Glengarnock

Summerlee, No. 1 . . .

.

Summerlee, No. 3 . . .

.

Michigan charcoal iron.

Victoria, No. 1

Victoria, No. 2X
Victoria, No. 2 plain . .

Hamilton, No. 1

Hamilton, No. 2

. . $14 70

. . 15 75

.. 25 00

Montreal. Toronto,

22 00

Tea lead $ 3 25 $ 3 50

Scrap zinc 8 50 9 00

23 00
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COKE AND COAL.
Solvay Foundry Coke $5.75

€onnellsville Foundry Coke 5.00

YougJi, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.e.b. Toronto.

CANADIAN MACHINERY
IRON PIPE FITTINGS.

Canadian malleable, A, 25 per cent.;

B and C, 35 per cent.; cast iron, 60;

standard bushings, 60 per cent.; headers,

60; flanged unions, 60; malleaJble bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

COLD DRAWN STEEL SHAFTING.
At mill 45%
At warehouse 40%

,

Dlacounta olT new list. Warehouse price at
Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half

Putty, 100-lb. drums
Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll .

.

Motor gasoline, single bbls., gal...

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bl)ls

Linseed oil, boiled, single bbls. .

.

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. .

.

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila

Drilling cables, Manila

Lard oil, per gal

Union thread cutting oil

Imperial quenching oil

0.24

2.70

9.65

0.18

0.95

0.18

0.18

0.64

0.65

0.68

2.50

4.00

0.10

0.16

0.20

0.17

0.73

0.60

0.35

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
y^ inch

5-16 inch

% inch

7-16 inch

$8.00

5.35

4.60

4.30

4.05

4.05

3.90

% inch 3.85

% inch 3.65

1 inch 3.45

Above qnotation* are per 100 lbs.

9-16 inch

% inch .

TWIST DRILLS.

%
Carbon up to 1% in 60

CaAon over 1% in 25

High Speed 40

Blacksmith 60

Bit Stock -...60 and 5

Centre Drill 20

Ratchet 20

Combined drill and c.t.s.k 15
IMsconnts off standard list.

REAMERS.
%
25

25

Hand
Shell

Bit Stock 25

Bridge 65

Taper Pin 25

Centre 25
Pipe Reamers 80

Dtseonnts off standard list.

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jan., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $2 70 $2 70

Canada plates, dull,

52 sheets

Canada Plates, all bright.

.

Apollo brand, 10% oz.

galvanized . .

Queen's Head, 28 B.W.G.
Fleur-de-Lis, 28 B. W. G..

.

Borbal's Best, No. 28 . .

.

Viking metal, No. 28

Colborne Crown, No. 28..

Premier No. 28

3 15



320 CANADIAN MACHINERY Volume XIV

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., Sept. 20, 1915.—The
continued demand from all quarters for

war supplies and the optimistic feeling

that in a short time this situation may
further develop, keeps the industrial

community as far as the war is con-

cerned, moving at almost maximum ac-

tivity.

Steel

The outstanding feature, as usual, is

the demand for steel, this keeping the

mills operating practically at capacity.

While it was feared some months ago

that the iron and steej industry might
be affected to some extent by a possible

shortage of labor, or that the demand
would grow to such an extent that a

shortage would occur in coke, pig iron,

etc., at the present time the feeling gen-

erally expressed is that no serious re-

strictions will be placed on production

for war supplies, particularly as the do-

mestic situation in this direction shows

little signs of returning to normal.

However, if the demand for steel for

the manufacture of shells larger than

ithose now being produced becomes gen-

eral, which seems altogether probable, it

-will likely tax our mills to their very

uitmost, especially in the matter of bil-

lets, as the larger shells will be made
from this class of product. There are

indications that orders for large shells

have already been received or are ex-

pected in the near future. Several plants

are being equipped for the production of

6-inch shells and larger, one firm in

Montreal hoping to start making the

former in about a month.

Pig Iron

This market, while showing increased

activity in some localities, generally re-

mains stationary; quotations are prac-

tically the same as for the previous

week.

Machine Tools and Supplies

The machinery market is little changed

from that of last week. In some cases

dealers are beginning to express the

opinion that some difficulty may arise

in securing suitable machines necessary

for the production of large shells which

from present indications are likely to be

required. The machine tools that a large

number of manufacturers have installed

for the making of the smaller shells will

be wholly inadequate for the production

of the lararer type, but those plants that

have lately taken up the work of shell

making and have installed si^mewhat

heavier tools, not being able to get others

in time, will be in a good position to

Accept orderes for the larcer shells. This

MOW feature in shell production will al-

so create a demand for machine supplies

in the way of special attachments. These
in turn may develop some new features

in tool design.

Metals

Metal quotations show little change,

the situation keeping' generally firm.

EQUIPMENT FOR AUSTRALIAN
NAVAL DOCKYARD

D. H. Ross, Trade Commissioner
at Melbourne, has cabled the De-

partment of Trade and Commerce,
Ottawa, to the effect that the ten-

ders for the naval dockyards in

Australia, which were detailed in

our August 26 issue, have been ex-

tended to November 30. It was
stated then that the tenders would

close during the last week in Oc-

tober. As was mentioned also in

the former article, the above men-
tioned tender forms have been re-

ceived and may be inspected by
interested Canadian manufacturers

at the Department of Trade and
Commerce, Ottawa. (Refer to File

No. 1747.)

Copper is slightly stronger in some di-

rections, but other metals show a de-

cline. The feature has been the jump in

aluminum which is quoted at 50e per

pound.

Very little change is to be noted in

the price of old materials. However.

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion "$100,000,000 war appropri-

ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

owing to the rise in aluminum, the quota-

tions in its scrap have correspondingly

increased.

Toronto, Ont., Sept. 21.—There is lit-

tle change to note in general business

conditions. The gradual improvement

in trade is being maintained and the vol-

ume of business is greater than it was
for the corresponding period of last

year. A better feeling prevails in

business circles due to improved condi-
tions and a better outlook for the future.

A new development in the engineering
field is the propo,sal to manufacture ar-

tillery in Canada. Although this class of
work requires considerable skill and is

highly technical, the committee appoint-
ed by the Dominion Government has re-

ported favorably on the possibility of
making guns. The order is said to

amount to sixty-five million dollars and
the four grades of guns to be covered
are the twelve-pounder, eighteen-pound-
er, 4.5-gun and the howitzer. Further
developments have to be recorded in the

munitions business. The Canadian Car
& Foundry Co. have received another
order for Eussian shells worth, it is

stated, over 50 million dollars. It is re-

ported as being probable that a part of
this order will be sub-let to Canadian
concerns, the National Steel Car and
Montreal Ammunition Co. being men-
tioned as probable participants.

Steel Market

The general situation in the steel

trade is much the same as during the

past few weeks, the brisk demand for
forgings and rounds for shells continues,

in addition to the big export business.

There is such a big demand for steel for

sliells that Canadian mills cannot take
cnre of all the business and inquiries

have been sent to the States for 35.000

tons of steel rounds. The building trade
is still very dull and there is little de-

mand for structural shapes. Prices on
bars, plates and shapes are unchanged
but are holding very firm.

The improvement in the steel trade

in the States continues and the situation

is strong, particularly in open-hearth
steel, for which there is a continued
heavy demand. Prices on open-hearth
products are very strong, and prices are

almost certain to be higher. There is a

continued heavy demand for rounds for

shells and prices are holding very firm.

A scarcity of wire rods is reported and
quotations have advanced to $30, Pitts-

liurgh. There is an active demand for

l)illets and prices are firm the the ad-

\anr-e announced last week.

Pig Iron

There is no change in the pig iron

situation and conditions in the market
continue much the same. Quotations on
all brands are unchanged.

Scrap Metals

Prices of scrap metals, particularly

copper, are firm, and heavy melting steel

is strong. Fair business is reported and
quotations are unchanged.

Machine Tools

Activity in the machine tool business
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ST.JOHN.N.B. TORONTO WINNIPEG VANCOUVE.
Canada s Ieading Machineny Ho us

I

THE BOYD SINGLE PURPOSE HORIZONTAL DRILL FOR
DRILLING 18-POUNDER HIGH EXPLOSIVE BILLETS

Simple in operation,

rigidly built, does not
require an expert. Billet

can be placed in posi-

tion, drilled and re-

moved in four minutes.
There are no drill chips

to remove after the

operation is completed.
Requires less than half
the power of the ordin-

ary Heavy Duty Drill.

Write for full

information.

Prompt shipment.

MANUFACTURED BY
A. GRAHAM BOYD & CO

100 Front St. E., TORONTO
SALES AGENTS:

, The A. R. n'illiams Machinery
Company, Limited

Toronto, Ontario

IF IT'S MACHINERY—WRITE "WILLIAMS"

$

DON'T WASTE TIME PUZZLING OVER
YOUR TAPPING PROPOSITION

Submit it to us, and our Experts will tell you how it can be done
TO YOUR BEST ADVANTAGE.

Geometric Collapsing Taps are arranged for all classes of thread tapping above
%-incli diameter. Rigid while tapping, but collapse the chasers when the required

depth is reached. Can be fitted to screw

machine or turret lathe, also to live

spindle, such as a drill press.

Let us send our booklet describing

these Geometric Collapsing Taps in a

general way, or, with your specifica-

tions at hand, we will describe your

Tap in particular.

The Geometric Tool Company
New Haven, Conn., U. S. A.

Canadian Agenta : Williams & Wilson, Ltd., Montreal.

The A. R. Williams Machinery Co., Ltd., Toronto, 'it Geometric Collapsing Tap, Class "N-L," Equipped with
Winnipeg and St. John, N.B.§ Chasers for Plug Tapping.

// vihMt you want is not advertised in this issue consult the Buyers' Directory at the back.
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is not so much marked as a few weeks

ago, and there is a lessening demand for

new tools. Deliveries are still very

backward, which is causing a more ac-

tive demand for second-hand tools. The
probability of further shell orders being

distributed is interesting the trade, and

a revival in business is anticipated short-

ly.

Supplies

Business continues brisk in machine

shop supplies and prices are holding

firm all round. The linseed oil market

has re-acted and quotations are 2c high-

er, raw oil being quoted at 6.5c and

boiled at 68e per gallon. Turpentine has

also advanced 2c and is now quoted at

64c per Imperial gallon. Prices of leather

belting are very firm and an active de-

mand continues.

Metals

With the exception of a decline in

antimony there are no price changes to

note this week. The markets are steady

at the lower levels recorded last week.

As foreign exchange is intimately asso-

ciated with the metal markets, the ne-

gotiations which are being conducted in

New York between representatives of

the British and Trench Governments

and American bankers are naturally be-

ing followed closely by the trade. Both
buyers and sellers are waiting develop-

ments and a rise in exchange will ma-

terially improve the prospects of doing

business. There is some uncertainty in

the tin market in New York as to how
the new regulations imposed by the

British Government will work out. The
copper market is higher in London, but

unchanged here, although the tone has

improved. There has been more interest

taken in the spelter market, but few

sales have been made. The lead mar-

ket is stagnant and prices unchanged.

Antimony is easier because of a desire

to reduce surplus stock, while aluminum
is higher and quotations nominal.

Tin.—The market is dull, both in Lon-

don and New York. There is very little

inquiry for tin, both buyers and sellers

are apparently awaiting developments

regarding the loan which the representa-

tives of the Allied Governments are ne-

gotiating in New York. Local quota-

tions on tin are unchanged at 39c per

pound.

Copper.—^The British war loan nego-

tiations are affecting the copper market

but the outlook is brighter in anticipa-

tion of the loan being satisfactorily ar-

ranged. The market is firmer and quota-

tions are unchanged at 19c per pound.

Spelter.—The market is quiet and un-

changed. There is no disposition to cut

the "Trust" price of 4.50 New York at

present. Local quotations are unchanged

at 614c per pound.

Antimony.—The market is quiet and

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
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Mejvufkci^urc
In a Plant Producing

Sheet Metal Working

Machinery

Staff Article

The diverdty of products formerly manufactured by ivhat are now shell making estab-

lishments is perhaps- only equalled by the originality and resource displayed in the methods
invoked in the prosecution of the new industry. Dissimilaritii between past and present

activity has certainly had no deterrent effect on the continuity of successful operation which
the plant described has always enjoyed, a fact which reflects credit on all concerned.

SHBAPNEL shell production has now
attained such proportions tliat the

detail description of its manufac-
ture has become familiar to a large num-
ber of readers of mechanical and other

papers; but, although the general cycle

of operations in most establishments are

similar to each other, the method of ob-

taining- these results in the various

plants differ to such an extent that a

visit to the different factories impresses

upon the observer the energies and re-

sources emploj'ed and adopted by enter-

prising men to meet and overcome these

problems with which they have been

confronted.

The object of this article is not to

describe the manufacture of shrapnel

shells, but to show tlie means whereby
some interesting and original methods
were practised to eliminate and over-

come obstacles that often become evi-

dent in cases of this kind where n new
article must be pro-

duced from equipment

intended for an en-

tirely different pro-

duct.

To describe these

various methods, a

brief outline of the

different operations

ill this plant may be

advisable.

After the rough
forging has been
marked for length, it

lis taken to the ma-
chine shown in Fig. 1.

This tool (an old

II irlbiit Rfi'rers eut-

ting-off machine) was
practically in the

scrap heap at the

time, but was taken
and remodeled as

shown. The original friction drive from
tlie front and rear was replaced by a

|)owerful clutch drive from the end of

the machine.

Roughing the Body.

Roughing the body was done on a

Stevens & Co. 21/4 in- A^t turret lathe,

shown in Fig. 2. The shell is held on an

expanding arbor and driven by the dog

shown. A light cut is taken for a short

distance, until the shell is supported

from the rear with the two rolls shown
in the cutter head. The feed is then

thrown in and the rough cut taken. To
put the round corner on the end of shell

the cutter head, shown in Fig. 3, is used.

The cutter (C) is securely held between

two pieces (b) (b) in the head (d) and

adjusted by the screw (a).

Roughing the Nose.

The fourth operation is the roughing

of the nose and finishing the recess at

1. OLD "IICULBLT-aO(ii;i::b' CU
I'X>K FIltST AND SE(X>.\D OPE

x'i'i.N<;-(>i'i' .MACiiiNi'; KK.\ioiii;i,i,i:i)
RiATlUN ON SHUAI-NEL SHtlLLS.

the base of the shell for the powder cup.

This is also done on a Stevens 2^4 in-

flat turret lathe. The shell is held in a

special chuck designed in the shop,

which proves very satisfactory. The de-

tails are shown in Fig. 4.

The casting A is bolted to a face

plate on the spindle. The three section

collet B is drawn in by means of the

piece C, which is connected with a hand

wheel at the rear of the lathe spindle

by the rod D. The collet is kept expanded

when released by means of the coil

springs E.

Undercutting and Grooving.

The cutting of the groove, undercut-

ting and waving are done on a Bertram

lathe, with Bertram's waving and un-

dercutting attachments. The waves are

then nicked with a flat chisel to allow

the air to escape when the copper band

is pressed on; this also aids in prevent-

ing the band from

turning when shell is

leaving the gun.

Hardening and Nos-

ing.

The shells are now
heated in a natural

gas furnace to a tem-

perature of about

1,450° F. and hard-

ened in a bath of spe-

cial oil.

After buflfing and

testing with the

scleroscope for the

proper degree of

hardness, which is

about 45° on the

graduated scale, they

are re-heated in a

special nose-heating

furnace in a bath of
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molten lead a short distance from the

end and placed in a nosing press. Be-

fore the operation of nosing takes place

the steel diaphragm is dropped in and

the nose is then formed and placed in a

box of lime to anneal for further ma-
chining.

Machining the Nose.

After annealinEc, the shells are taken

to a Jones & Lamson flat turret and
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of bullets and resin. The tin powder
cup is first put in and allowed to fall

into position beneath the diaphragm.

The shell is placed on end and the brass

tube screwed into the diaphragm. After

size. A feature of this operation was
the replacing of the ordinary cone pul-

leys by a sinale wide faced pulley to

increase the driving power. This oper-

ation is shown in Fig. 7.

FIG. FINISHING NOSE OF FUSE .SdCKF.T ON L.\THE WITH SPECIAL DRIVK.

filling the space around the tube with

bullets the shell is placed on an air

vibrator and the shot jarred and packed
in until the weight of shell and bullets

equal 16 lbs. 6 oz. 7 dr. The shell is

then placed beneath the tap in the resin

melting furnace shown in Fig. 6 and
sufficient molten resin allowed to run
in to bring the weight up to 17 lbs.

2 oz. 10 dr., one of the balls in the

Final Weight Test.

The shell is now ready for the final

test for weight and inspection before

painting. The weight at this point

FIG. 11. LIMIT WEiIGHT.

should be 17 lbs. 10 oz. I41/2 dr. This was
done on a Gurney scale. Now, if the

shell weighs more than the limit allowed

the base is faced off until the desired

weight is obtained, but, if on the other

hand the shell is too light the fuse

socket must be removed and sufficient

small shot added to bring it up to the

required weight. To remove this fuse

socket after it is finished requires some
careful handling. The tool shown in

Fig. 8 was used for this purpose. A is

a threaded plug which screws into the

fuse socket C. The shank of piece A
is threaded left hand and squared on tlie

end, the nut B is threaded to fit the

thread on the shank. The shell is

securely held in a chuck and the plug

FIG. 13. PAINTING JIG.

screwed in, then the nut is screwed on
until it comes in contact with nose of

fuse socket, further pressure causes the

socket to unscrew when the additional

weight is inserted and sccket replaced.

Facing Fuse Socket.

The beveled bearing on the nose of

the socket is then finished by facing

FIG. a. TOOL FOR BEVWDLING BR.4SS
SOCKETS.

with the tool shown in Fig. 9. The
threaded plug with shank extended as

PIG. 8. TOOL FOR RE.MOVING BRASS
SOCKETS.

shell being placed over the opening in

the tube to prevent the resin from flow-

ing in.

Finishing the Fuse Socket.

The shells are then held in a chuck
and the fuse socket firmly screwed in.

They are then held in a chuck similar
to that shown in Fig. 5 on a London tool

lathe and the rough part of the fuse
socket finished to the desired shape and

FIG. 10. INSI'I<:<'TION BRNCII SHOWING A FR.\TtIRE IN THE USE OF A Sl.XGLE
WEIGHT. TO TAKE THE I>LACE OF SEVERAL STANDARD WEIGHTS.
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at A, Fig. 8, is screwed into the

socket and the knurled rosebit B placed

over the shank and turned by hand mak-
ing a smooth joint for the time fuse

piece.

Weighing Feature.

A feature in connection with the

weighing of the shells at various stages

was the replacing of several standard

weights by one solid weight, as that

shown on the scales in Fig. 10. This

weight is more clearly shown in Fig. 11.

The piece A was east of a weight about

equal to the required weight then drilled

and tapped to receive the eye bolt B.

The ends of piece A were then turned off

until the exact weight was reached and

then used in preference to the other

weights and the adjustable weight on

the upper beam. Instead of using this

movable weight on the beam for find-

ing the amount under or over, the piece

of string solder, shown at C, was made
the exact weight allowed over and

above. This piece is shown on the top

of weiaiit in Fig. 10.

the shell revolved while being painted.

This plant is turning oul from two to

three series, (240 to 360) shells a day.

CANADIAN LIGNITE INVESTIGA-
TION.

LIGNITE obtained from the Province

of Alberta has been under investigation

by the Department of Mines, Ottawa,

and a report of over 100 pages has been

issued covering the results. This re-

port, which is made by B. F. Haanel,

chief of the Fuels and Fuel Testing

Division of the Department, and John

Blizard, states that in an extended num-
ber of trials in gas producers the fuel

was found eminently suited for such gas

production. In fact, it is suggested that

the nitrogen content is sufficiently high

to make recovery of ammonia or am-

monium sulphate profitable. It is

added that no trouble was experienced

in utilizing the gas in a gas engine.

The tests cover also the use of the

lignite under steam boilers, and it was

FIG. 12. SHELL PAINTING DEPARTMENT.

Marking and Fainting.

After the shells have been finally

passed they are marked in a Brown
Boggs marking machine. They then go

to the painting department a view of

which is shown in Fig. 12. The cases in

the upper left hand corner are used in

shipping the finished shell. The jig used

for painting the shell, of which there are

a large number, is shown in Fig. 13. The
frame is a light casting which carries

the two shafts C on which are the rollersi

D held in position as shown. At the

front end is a thin piece of board se-

cured to the frame and hollowed out to

receive the nose of the shell; a crank

handle is fitted in the square hole and

concluded that lignites with a moisture

content up to 30 per cent, do not ma-

terially affect boiler efficiency. It is ex-

plained that fuels of this class require

a specially large combustion chamber

and a brick ignition arch arranged to

bum the large percentage of volatile

matter contained.

@ .

HARDNESS AND WEARING TESTS
OF METALS

AT the suggestion • of the Hardness
Tests Research Committee of the Insti-

tution of Mechanical Engineers, some
comparisons of the results of the differ-

ent methods of testing the hardness and

wearing properties of metals have been
made, using specimens supplied by Sir

Robert Hadfleld. The comparisons made
up to the present time have been between
tlie results of the "Brinell" ball hard-

ness test and the "Saniter'-' wear test.

For the purpose of making the latter

test, the existing Wohler fatigue testing

machine was used with a 1-in. specimen

rotating at 2,200 r.p.m. A hardened

steel rinn- of IVa-in. internal diameter

and 0.25 in. wide, was placed on the spe-

cimen and loaded witii a weight of 210

lb. The wear was taken as the reduction

in diameter of the specimen in ten-thous-

andths of an inch after 200,000 revolu-

tions nf the specimen. The results

showed that the relation between the

"Brinell" hardness number and the

resistance to wear (as sriven by the re-

ciprocal of the wear in ten-thousandths

of an inch multiplied by 1.000), depends

largely on the composition of the steel.

In ordinary carbon steels a high resis-

tance to wear (18 to 20) corresponded

with a hish hardness number (720),

whereas, in manganese steels having a

relatively low hardne?' number (241 to

286). the resistance to wear was extreme-

ly high (27 to 30).

In the wear test it was found that the

effect of the vibrations of the wearing

ring on the wear was very marked, so

that it was difficult to repeat the tests.

At the suggestion of the Committee, de-

signs for a wear testine machine are be-

ing prepared, in which it is honed that

this difl5eulty will be ovPTcome.—National

Physical Laboratory Sectional Report.

QUEER HABITS
PEOPLE engaged on repetition work
sometimes form queer habits, which ap-

pear to have no useful connection with

their work. In a certain shop the heads

of hexagon bolts were chamfered in a

simple lathe, the bolts beinar screwed into

a cylindrical block or chuck mounted on

the spindle. As soon as the screw was
tiarht the workman hit the chuck a re-

sounding whack with a spanner. Both

chuck and spanner showed that this must

have been done millions of times during

the years that the man had been on the

machine. No useful purpose was served,

but the habit had become automatic and

could not be discontinued. The man
could give no explanation as to why he

did it and the origin of this curious

habit remains wrapped in mystery.

A similar case is that of a workman
who had to wheel broken stone in a bar-

row and tip it into a deep excavation for

the foundation of a buiMinar. After tip-

ping his barrow he would let go the

handles and raise his hands above his

head with an expression of horror on his

face, apparently at the awful fate of

the stones.
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Radiator and Boiler Manufacture in a Modern Foundry
Staff Article

The production of steam, and hot water heating apparatus is a highly specialized devel-

opment in modern iron founding. Systematic care and increasing attention are necessary for

the continued production of satisfactory work.-—In the following article a brief description is

given of a visit to one of those plants which have earned for Canadian manufacturers in this

line, an enviable reputation for quality of product, due to good workmanship and material.

THE No. 3 plant of Steel & Radia-

tion, Ltd., is situated on the out-

skirts of the town of St. Cathar-

ines, Ont., a proffressive and flourishing

community of over 14,000 inhabitants.

which to secure labor, materials, etc.

The plant, which is comparatively new
specializes in apparatus for steam and

hot water heating and full advantage

has been taken of such methods and

FIG. 1. I'lNISUKI) tXlUE A.Nl) COKE OVEN DEl'.iUT.ME.VT.

The Grand Trunk Railway System sup-

plies convenient transportation facilities

and the comparatively close proximity of

such manufacturing centres as Toronto,

Hamilton, Welland, Niagara Falls, and

Buffalo, ensures a favorable market in

equipment as can be adopted where high

class repetition work is required.

Buildings

The buildings consist of three princi-

pal bays running- north and south and

connected by a spacious cross aisle. The
pattern shop, pattern store, and stock

room are separately housed in detached

buildings to the north of the main struc-

ture. All of the buildings are of modern
design, an important constructional feat-

ure being the liberal use made of "Fen-
estra" steel sash, which is manufactured

in Canada by this company. The ef-

ficiency of this product in providing light

and ventilation is widely recognized, and

its use, combined with ample height and

floor space, provides ideal conditions for

FIG. .•!. KAIJIATOU MOLDING SHOI'.

FIG. 2. MOIJII.N'G MACHINE FOR
RADIATOR SECTIONS.

foundry operations. With the exception

of the moulding department which is

paved with brick, the shop has wooden

floors throughout and in all respects is

thoroughly representative of this par-

ticular sphere of modern foundry prac-

tice.

Raw material consisting of pig iron,

coke, sand, scrap iron, etc., is delivered

on the railway siding close to the cupola,

a suitable covered storasre space enabling

a stock of material to be kept on hand
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should weather conditions interfere with

its liandling in the open.

Cupola Installation

The cupola is installed at the east end

of the cross aisle and ample space is

provided to allow of safe and rapid hand-

The cupola elevator gear is conveniently

situated in this room and is operated by

a 15-horse power motor. Electrical en-

ergy is obtained from Niagara Falls, the

shop equipment including a transformer

set which supplies 3-phrase 25-('ycle cur-

rent at a pressure of 550 volts.

fer truck runs on a track across ea> ., c

of the core ovens thus allowing any rack

to be put into any oven, and when dried,

to be placed in any desired position, in

tlie storage space, where the cores are

arranged on frames for transference to

the moulding department.

FIG. 5. GENEK.iL VIEW OF FETTLING SHOP.

ling of the ladles. Close to the cupola is

the blower room in which is a large

"Connersville" blower of ample capa-

city, belt driven by a 50-horse power
motor. Two belt driven air compressors

supply compressed air for hoists, etc.

Owing to the high grade of work re-

quired, metal patterns are used almost

exclusively. After the cores are formed
of specially prepared sand, they are

placed on trucks with suitable bodies

and run into the drying ovens. A trans-

Modern Methods
As would be expected in a plant of this

description, moulding machines are large-

ly used, Fig. 2 showing one type of ma-
chine which is simple, strong, accurate,

and quick. Fig. 3 shows a view in the

FIG. 4. HE.\TING BOILER .MOLDING SHOI'.
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under hydraulic pressure. Specially de-

si<nied fixtures enable this operation to

be accomplished rapidly and satistae-

torily. . , .

Although the actual amount of machine

work on radiators is not great, it has

to be performed with a considerable de-

cree of accuracy. The faces of the

bosses which join each other must all

be parallel; there must be exactly the

same thickness from face to face, and

the two faces on either side must be

exactly in line. Whiie =light inaccura-

oies do not appreciably affect a radiator

composed of say six or less sections, the

cumulative affect of bad machine work

on 18 or 20 sections is quite apparent to

a casual observer. Special machines

which tap and face the four hc'os o. a

section simultaneously with the required

moulding shop, it being amply equipped

•with traveling air hoists, which save con-

siderable time and labor in conveying

the ladles of hot metal to the moulds.

An overhead electric hoist travels on a

track along the cross aisle and is used

for transferring work from one bay to

another. .
,

A view of boiler moulds in course ot

preparation is shown in Yvz. 4. The num-

ber of different pieces required m pro-

ducing the boilers is greater than with

radiators, in addition, the shape of the

parts does not allow of the same mould-

in- methods being pursued. As a result

of" this, the methods in use are similar

to those generally adopted in the produc-

tion of high grade foundry work, skilled

labor and the best of materials and

equipment being indispensable to the

maint<>nanee of the company's standard

of evppUence. A complete equipment ot

sand blasting and rumbling machinery

i« installed, and after being thoroughly

ole-ared the various parts are tested

FIG. 7. RADIATOR ASSEMBLING MACHINE.

FIG. S. 1II0AT1N<1 BOILKU ASSKMIU.V DKl'ARTMKNT.
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degree of accuracy have been designed

and built in the plant.

^'As can be observed in photoj?raph,

Fig. 5, the machine consists of two car-

riages, each of which carries two spindles.

One of the carriages is rigid while the

other is adjustable along the ways in the

foreground of the picture. The mach-

ine shown has an adjustment of from

20 inches to 45 inches between centres

of spindles, sufficient to handle all or-

dinary radiator sections.

Radiator Assembly

The threaded nipple system of con-

struction is used exclusively in the com-

pany's radiato?s, making it thereby pos-

sible to produce tighter joints with less

possibility of damage to the castings

than when the push nipple joint is used.

The latter method involves the use of tie

rods or braces, which are unsightly when

used externally, and interfere with the

circulation when used internally. Fur-

tliermore, it is an easy matter to dis-

semble a threaded nipple for repairs,

whereas a push nipple joint can only be

separated at considerable risk of dam-

age to sound parts of the radiator. As

a result of this method of construction,

few, if any, sections fail when the final

hydraulic test is applied to the as-

sembled unit.

Conditions rendeo- the use of push

nipples desirable in the construction of

steam and hot water .boiler of which

this firm has a large output. Push

nipples of the spherical type as used by

the company allow the component parts

of a boiler to adjust themselves in use

so that undue strains are avoided and

all possibility of leakage is entirely

prevented.

A well equipped machine shop and tool

room are. as might be expected, a neces-

sary adjunct of such a plant, and con-

tribute to that quality of product for

which the company have earned quite an

enviable reputation.

LAKE SUPERIOR CORPORATION
SUBPLUS profits from operation of the

subsidiary companies of the Lake Su-

perior Corporation in the year ended

June 30 last amounted to $1,366,210, a

decrease of $1,145,125. or about 45 per

cent. The return does not include any

figures from the Algoma Central & Hud-
son Bay Railway, which went into a re-

ceivership during the year, and to that

extent the comparison cannot be exact.

The return giving rtie output of the

main company in the group, the Alsroma

Steel Corporation, reveals, however, the

source of the great slirinkasre in earn-

ines. "The production of pisr iron, rails

and merchants' mill material," says the

directors' report, "is less than for the

previous year on account of the sharp

falling off in demand whiclv was experi-

enced towards the end of the year." The
output, in tons, compared with the pre-

ceding year, was as follows:

1913-14 1914-15

Pig iron 311,904 212,917

Steel rails 325,680 174.536

Merchant mill ma-
terial 15,575 8,903

The subsidiary companies, after pay-

ing interest on bonds amounting to $1,-

166,414, writing off $62,000, providing

$134,423 for sinking funds, appropriating

$54,209 for reserves and paying to the

holding company $342,859 as interest on

bonds, etc., showed a deficiency of $393,-

695 for the year. This wiped out the

•$61,930 carried as unappropriated pro-

fits and left a net deficiency of $.331,765

at the end of the year.

The total income of the holding com-

pany. Lake Superior Corporation, was

$369,032, against ,$448,054 the previous

year. After paying interest and ex-

penses the balance remaining as net in-

come for the year was only $1,661.

®
MELTING FURNACE DATA

IN the course of a paper read before the

British Foundrymen's Association, F. C.

Barker referred to the various forms of

tilting type coke-fired furnace, both

those heated on the regenerative system

and ordinary firing. He specified one of

the former in which tlie furnace body
consists of two light steel shells, one

within the other, the grate-bars being

parried within the inner body and a pre-

heater being fitted above. The working

results for this furnace are given for the

400 lb. size as follows :—Time of meltin™

SVo, hours; average metal to coke 5 lb. or

6 lb. to 1 lb.; life of crucible 60 heats.

For another furnace of the same gen-

eral construction, but without pre-heat-

ing for the air, the following result.?

were attained from practical foundry

working over a period of 12 months:

—

450 lb. size furnace, average life of cru-

cible 50 heats, coke consumption 4 to 1;

250 lb. size furnace, average life of cru-

cible 60 heats, coke consumption 6 to 1.

ComT)f)red with coke-fired pit furnaces,

these tiltins' furnaces show a saving of

50 per cent, in crucibles, and 50 per cent,

in coke, while tlie amount of ash, owins

to the better combustion of the fuel, is

less by 80 per cent. The first-mentioned

of these furnaces can be ad.apted to burn

crude oil.

Oil fuel has several distinct advant-

asres. The furnace can be started up

directly the oil and nir jets are opened

up. One man can look after several

fnrnnces. There is no cleaning out of

the furnace at the end of the day. and

little storase room is required. The

furnaces require no stoking or poking,

and the melting can be conducted in a

reducing atmosphere. A long life is as-

sured to the crucibles, and a wide range

of temperatures can be obtained.

®
GOLD OUTPUT INCREASES

THE Department of Mines reports t lat

the total gold output in Ontario for the

six months ending .June 30, 1915, amount-

ed to $3,570,072. Last year the value of

tlie output was .$2,011,069. Of the total

yield for the half year. $3,267,620 was

mined in Porcupine. This shows that

the output from the Porcupine mines is

growing, and if maintained will show a

50 per cent, increase over the yield for

1914.

The depai-tment reports progress in

many of the minina: districts, and says

that the prospects for a large output of

irold ore from these mines are very

bright. Some of the mines mentioned

are: The Huronia at Kirkland Lake,

f'oodiflsh Lake camps, Munro camps.

Howard's Falls (Kow Kash).

The output of silver continues to dim-

inish. There is a difference of $1,864,655

l)ctween the output of 1914 and the de-

creased output for tlie half year of 1915.

Nickel has been mined more extensively.

Compared with the previous year, the

value of the nickel mined has increased

IS per cent., and that of copper 2 per

cent.

Tlie fisrures for the six months in 1915

and 1914 are, respectively: Gold—$3.-

570,072. $2,011,069: silver—$5,188,763,

$7,053,418: copper—$1,229,894, $1,197,-

059; nickel—$3,.393,528, $2,872,843; iron

ore—$288,296, $118,119; pig iron—$2.-

856,040, $4,429,664; cobalt— .$34,443.

$22.581 : cobalt oxide (including nickel

oxide)—$56.,S12, .$379,152.

®
Experience.—A graduate should em-

erge from the engineering school pos-

sessed with intellectual humility rather

than intellectual arrogance, and should

realize that without experience his en-

gineering judgment will be of little value.

—Professor Swain.

Studies.—No man ever gained much
from studies pursued for the selfish pur-

pose of broadening himself out, without

some definite relaticn to his usefulness

as a citizen. We l-ave an example of

futility in the literary education pur-

sued in China for 2.000 years, with no

possible relation to tlie students' subse-

quent careers. If a student's inner mo-

tive is not GTeater power for the service

of others, his education is a flat failure

and his satisfactions are barren of hap-

piness.—Professor Adams.
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SHAPING CIRCULAR PIECES
By G. E. Luck

A USEFUL device for machining

circular pieces on a shaper

is here shown. The piece

shown at A is a rocker for a small

punch press, though any similar piece

may be machined in the same way. This

rocker has a hole bored in its widest

part for the crank pin, and this bored

hole is used to locate by, as it is set over

SIIAI'I.NU riucCLAl! ]

a large pin inserted in the holding plate.

The clamp B holds the work securely in

place. A pointed pin in the holder-plate

marks the centre of rotation and a punch
mark in the j>ieee to ibe machined is set

en er this pin in order to line up properly

for the cut. The cutting is done with

an extension tool like that shown at C.

The holder-plate is attached to u spindle

whioh has the gear D on its opposite

end. A worm E meshes with the teeth

of this gear, so that as the ball crank

F is slowly turned, the work is revolved

under the cutter. Once set, work may
he machined about as rap]dly in this way
.'IS ordinary flat work.

®
SUGGESTION FOR CUTTING

SPIRALS
By R. Leeman.

I WAS very much interested in reading

Mr. Miller's sugL'ostions in your issue

of Sept. 9 for cutting spirals.

Suppose we were cutting spiral grooves

6-in. lead and ^^-in. deen in -i 1-in.

piece, then according to his mftjiod of

laying out or unrolling the piece, wo
would have a rectangle 6 in.X3.1416 with

a groove diagonally across from corner to

corner. Now, .1.1410 ^ G = ..52.10. wlndi

is the sine of the piv^je between the diag-

onal groove and the side of the rec-

tangle. Lookin" this up in a table of

sines we get .11° 35'.

Let us now unroll the circle made by

the bottom of the grooves where it is

only half the diameter, and we get a

rectangle with a height of 6 in. and a

base-line of 3.1416 ^ 2 = 1.5708. Again.

1.5708 H- 6 = .2618, and the angle cor-

responding to this is 15° 11'.

Now, if Mr. Miller has a cutter cutting

an angle of 15° 11' at one part of the

groove and 31° 35' at another, to which
angle does he set his miller?

Another point in

the article which is

not very clear to

me is where he says

the difference in

the length of the

base-line and the

upright line is the

ratio between the

turning gears and

the feeding gears.

If Mr. Miller

means that the

ratio between the

length of the two
lines is the same as

tliat between the

revolutions or the

two gears, he is hardly correct, for

as I have shown, we may get different

rectangles, giving different ratios, from
different diameters and yet having the

same lead produced by the same gear-

ing.

If we call the base-line in all eases one.

to represent one revolution of the work,

and multiply it by 40 to get the revolu-

tions of the gear necessary to revolve

the work once, and we multiply the

height of the rectangle, 6 in., by the

pitch of the table screw, usually 4, to get

the revolutions of the screw necessary

to traverse the work that distance, we
get 40 and 24 as the gears to use, or 5

to 3 as the ratio of the gearing; but as

the table screw must turn fewer times

than the worm, we must put the larger

of the gears on the screw and the small-

er on the index head.

INCREASED PRODUCTION ON
MARKING MACHINE
By D. A. rianipson

A MACHINE that was little known in

most quarters before the recent manu-
facture of munitions was begun is the

Dwight Slate marking machine. It is

made in two styles—one for marking
cylindrical work, and one for marking
flat work. We had used one for years

!ind not many months after the war's in-

ception found it over-taxed and consider-

ed purchasing another.

The work that was wanted most was
the marking of vast quantities of a steel

piece that for all practical purposes may
be considered as Yg in. x % in x I14 in.

These came to the machine more or less

oily which, added to their thin shape,

made handling difficult and production

aggravatingly slow. Some study of the

problem convinced the writer that im-

provements could be made—accordingly

tiie work was done, and it fulfilled all ex-

pectations.

The Improvements
The photograph shows the machine as

"improved." An extension on the table

carries a vertical feeding chute that

holds sixty pieces. To the horizontal

slide (which carries the roll stamii) will

be seen fastened a casting extending past

the chute; it has, at its lower side, a dog
which pushes out the bottom piece of tiie

pile. The handle has also been changed

from the back to the front of the mach-

ine, the pinion shaft lengthened, and

provided with an outboard support. Fur-

ther, the shaft drives a casting having an

I.VIPKiOVED MARKING MACHINE

internal runway for the two rollers tliat

will be noted at the upper end of the

diagonal bar. This bar raises the work
table instead of having it done hy the

foot of the operator. The rollers drop
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off the runways at the end of the stroke

and the table returns by iiravity. One

end of the runways is hinged—as raay be

seen—this permits the return and the

drop into position, ready to pick up the

rollers for a new stroke. So arranged, a

eoinplete stroke of the handle feeds a

new piece to the stamp, raises' the table,

marks the piece, and returns all parts to

the starting point.

Reduced. Labor

After loading the chute, the operator

has but one thing to do—move the handle

—as the pieces are confined in a trough

that leads out at the back into work
boxes. Relieving the operator of the

mental and physical exertions of a hand

movement, or foot movement for unload-

ing, and for most of the loading in-

creased the production two hundred per

cent. A less skilled operator now does

the same work and congestion no longer

exists at the marking machine.

@

simultaneous action, the waste of time

required in removing one by the old

method is indeed quite costly.

There are several drill chucks on the

market which allow the drill to be re-

A TURRET CROSS-SLIDE FEED
By A. E. Granville

IN machining the piece shown at A, it

is chucked by the stem and faced off.

Being considered easier for the operator,

and I'esis liable to throw chips in his eyes,

a eross-slide feed was made to be oper-

ated by means of the turret capstan.

This was done by placing a luardened

roller on the cross^slido at B, and a

diagonal slide C on the turret. From this

it will be seen that as the turret is fed

toward the chuck, the cro&s-slide will he

forced to move toward the back and
carry the cutting tool across the face

of the -work. As the turret is run back

a spring pushes the cross-slide toward

the front and clear of the work.

A SIMPLE DRILL CHUCK
THE removal of drills from their sockets

by means of a drift is at best a poor

method. This is especially true when

used on multiple-spindle drills. On these

machines, since there are several drills in

TCRRBT CHOSS SLIDE FEED.

A SIMPLE DBI'L-L, OHTJCK.

moved while the machine is in motion,

and that here described and illustrated

is among the simplest we have seen. The

chuck body A has a tapered shank which

fits the machine spindle. Through the

chuck body is fitted

the pin B, and this

pin is operated by

the sliding collar C.

After the pin has

been fitted in place,

the collar C is slip-

ped over ,this being

accomplished b y
means of a slot in

bottom face . of the

collar. Through the

top -of the body are

fitted two circular

pins E. These en-

gage with the tang

of the adapter, thus

driving it. The

adapter D is pushed

up into the body of the chuck when
the collar is in its top position and
is held in place by means of tlie pin B
engaging with the annular groove ma-
chined on D.

From the foregoing the operation of

the chuck can be easily followed. To re-

move the adapter from the chuck body
it is only necessary to hold it lightly in

one hand while the other pushes up the

sliding •collar. This allows the large

diameter of the bore to come opposite

the head of the pin B. A slight down-
ward pressure on the adapter causes the

pin to slide out from the groove, thus

leaving the adapter free to be removed.

With this appliance it is advisable to

carry a full line of adapters bored out

for the complete range of drills. Where
thig chuck has been used it has been
found to give complete satisfaction.

SHRAPNEL SHELL SOCKET' TOOL
By Geo. Armstrong

NO doubt several manufacturers in the

shell industry have found more or less

difficulty in securing a suitable apparatus
for screwing the fuse sockets into place,

or in removing a finished socket from
the shell without marring the same. The
latter is often necessary and must be
done in order to rectify faulty weights.

When the shells are finally inspected,

they are often found to be under weight

and in order to bring them to the de-

sired standard it is necessary to remove
the brass socket and place shot in the

shell, till the correct weight is reached.

The tool described in this article is

one that has been found to give entire

satisfaction for this particular feature

of the work. Referring to Fis. 1, the

stud is turned from the solid and is

made in two diameters, the larger dia-

meter being threaded 14 threads per

inch, R.H., to fit the thread in the fuse

socket. The thread pitch of the smaller

diameter is the same but the thread is

left hand. A square head is milled

on the top of the thread, and is made
to fit a standard size wrench. The L.H.

nut is made as shown in the sketch,

the large diameter being bored to a

bevel similar to that of the outside dia-

meter of the fuse socket.

When it is required to screw a semi-

finished socket into place, the nut C, Fig.

2, is first run back a sufficient distance in

order to allow the larger thread to be

screwed into the fuse socket, and within

two threads of the bottom. The nut C
is then turned back till it binds aeainst

the top of the socket. A wrench is

placed on the head D of the stud and is

turned to the left, or in the direction re-

quired to screw the R.H. thread. The

action of the right and left hand thread

is to bind the nut C, and the fuse socket

tightlv together. The fuse socket, nut
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and stud then screw down as one unit

till the shoulder of the fuse socket binds

against the shell. To remove the tool,

all that is necessary is to put a wrench

Td fif SocAet
FIG. 1. STUD AND NUT FOR SHELL SOCKET TOO

on the nut C, and loosen it by turning

to the left, at the same time holding the

stud stationary with tlie other wrench.

The plug, thus released, can be easily

screwed out of the socket.

The removal of a finished societ from
the shell is done in the manner illus-

trated in Fig. 2. The plug A is screwed

into the socket to within one thread of

the bottom and the nut C is bronsht

FIO. 2. AI"PLIC'ATI05;8 OF .SIIRLL SOCKET TOOL,

down against the socket, a wrench being

then placed on the nut C, and turned to

the right. The action is similar to the

previous arrangement, the right and left

hand threads again having the tendency

to bind both the nut and socket to-

gether, thus allowing the latter to be

withdrawn. The tool is removed by the

socket in a similar manner as already

stated, that is, a wrench is placed on the

liead P, and is held stationary while the

nut C is loosened by the other wrench.

BELLOWS and Tilt Hammers.—An
inquiry into the evolution of the

bellows would yield some valuable infor-

mation on the steps through which metal

working progressed in

the past centuries. In

the small, but little

known, museum at the

Record Office in Chan-

cery Lane, there are

two sixteenth-century

drawing attributed to

Lord Burghley. They
illustrate a phase of

lead-smelting in Derby-

shire. One, described

in one comer as the

"Old Order," shows

two men each standing

on a pair of bellows,

the nozzles of which

are directed towards a

furnace. The other

picture, inscribed
•

' Burchardes F u r -

nise," is quite elabor-

ate. There is a rough

representation of a

water - wheel outside

the wall, with gear

connecting to an overhead shaft of wood
in the smelting-house. Four bellows are

shown attached by as many connecting

rods.

Mr. Charles Dawson, of Lewes, has a

photograph of a clock-face made at Ash-

burnham, which was the centre of one

of the Sussex ironmaking areas. The
dial shows in a quaint fashion some of

tlip phases of the industry : digging the

ore, cutting down the

trees, charcoal-burn-

ing, the interior of the

forge, the foundry,

and even the check-

weighing of the cannon

and other output of

the works. The pic-

ture is the only con-

temporary representa-

tion of a Sussex iron-

works of which I have

any knowledge.

With regard to tilt

hammers, Mr. Tyewis,

another Sussex anti-

quarian, suggested that

the original tilt ham-

mer was merely pivoted a little out

of the centre. There was a free

end opposite the tup, on which one

or two men stepped to raise it.

When they stepped off, the blow fell

on the metal on the anvil. Afterwards

the blow depended upon a cam, or the

sprocket of a star wheel on the water-

wheel shaft. Sometimes the pressure

was exerted on the top of the free end

of the hammer beam, at others under the

beam between the pivot and the tup. By

these primitive means a good merchant-

able bar of useful length was hammered
out of the bloom. It is on record that as

early as 1300 the farrones, or ironmong-

ers, of London were agitating against

the Sussex ironmasters, who were de-

livering iron bars so short that making
tyres for cart wheels was rendered diffi-

cult.—Practical Engineer.

A NOTABLE Event in Foundrydom.—
What might be termed the "moderniza-

tion of the foundry" has been effected

almost entirely within the past twenty

years, as it is during this period that

the greatest advances have been made,

not only in the purely mechanical end of

the business, the production of castings

and methods of melting and mixing of

the metals, but in easing the lot of the

worker and making the foundry a more

desirable place in which human beings

shall live their working hours. In place

of the dark, damp, unventilated and un-

heated frame buildings of the past, we
now have fine structures of steel, brick

and concrete, lighted by large arc and

incandescent lamps at night. The vari-

ous improvements that have been made
are too extensive to be enumerated, even

were it necessary; they have extended to

all branches of the foundry industry, as

every foundryman is well aware whose

active career has covered the period in

(liiestion.

These changed conditions are primarily

due to the great educational movement

that had its inception in the formation

of the American Foundrymen's Associa-

tion twenty years ago; the most notable

event in the history of founding, an

event that could hardly fail to result in

good to the entire trade, for had little

else been accomplished other than to

bring foundrymen together to become

acquainted with each other and with the

men who furnish the supplies and build

tlie machines, the formation of such an

organization w^iuld have been well worth

while, for once foundrymen got to know
each other, distrust vanished, and it did

not take long to discover that none had

a monopoly of foundry knowledge, and

that mutual advantage resulted from

discussing with each other the various

problems and difficulties encountered

and the manner in which they were

solved or surmounted.—Brass World

Editorial.

®
Correction.—In our issue of August

26th, describing the Lea Simplex Cold

Saw the statement was made that "the

stock ... is moved far enough ahead

to cut possibly within one-sixteenth of

an inch of the finished length." This

is quite in error. The makers of the ma-

cliine guarantee that by means of this

gauge plate, "stock is cut to the exact

finished length, and absolutely square."
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NEW PLAIN-TURNING LATHE
UNDER usual circumstances, the

plain-turning lathe as such,

iDecause of its elementary sim-

plicity would probably not l)e looked

upon as a highly economical manu-
facturing machine for a shrajmel or

projectile shop; but an analysis of its

feeds and speeds in their improved
fowns, and of the mannei in which the

machine does its work, will show to what
extent improvements in its design have

made it a manufacturing tool of high

rank.

The accompanying illustration gives a

good idea of the general character of one

of these lathes, as made by the Earl

Gear & Machine Co., Philadtelphia, Guild-

ers of the "Lea-Simplex" cold saws.

The machine shown here happens to be

one with a two-step cone and back gears

in the headstock, the swing being 18 in.

iccessed deeply enough (at a diameter

larger than the maximum shell the lathe

is intended to take) to allow about four

and four and one-half inches of the shell

to enter. This leaves about four inches

iVir the cliuck "irip. and gives the lathe

tool unrestricted access to the nose.

These lathee also take the French 75 m.m.

shell.

As the illustration shows the machine

is quite simple in design—and its sturdi-

ness is evidenced in the different parts

visible in the picture.

The bed which is seven feet long, is

cast in one piece with the headstock.

This carries with it several decided' ad-

vantages. In the first place, it estab-

lishes permanently the parallelism be-

tween headstock spindle and bed; furth-

ermore, it assures alignment of the car-

riage anil tailstock with the headstock

spindle. The unusual width of the bear-

NBW PILAIN TtJENING liATHE.

over a 7 ft. bed. Where preferred it

may be had with a variable speed motor,

direct connected to the spindle througJi

geiars. Other sizes of 20 in x 8 ft. and

24 in. X 8 ft., are also built, and being

much heavier and more substantial, are

obviously fitted for heavy work such as

41/2 in., 6 in., and larger shells.

Everything is arranged for the rapid

and easy execution of the various opera-

tions. Questions of spindle alignment

are avoided in the method of construc-

tion. The popular compound rest for the

tool ipost becomes unnecessary, for the

simplest form of cross-slide on the

saddle will do everything the machine

is intended to do.

The turning of the shell nose requires

the addition of a forming attachment

milled to the contour of the nose. For

this operation th« headstock spindle is

iug surfaces of the bed make more than

a single "V" unnecessary, the purpose

of this being to take up reactions occas-

ioned by the lathe tool.

The greatest distance between centres

is 28 inches. The swing over the bed is

18 in. and 10 in. over the carriage. The
height from floor to horizontal centre is

40 inches. Much attention has been

given the design of the bearings. The
front and rear spindles measure 5 in x

6% in. and 41/2 in. x 51/0 in. diameter

and length respectively, and are of the

ring oiling type. Governed 'by these

dimensions, the diameter of the tailstock

spindle was made 3% in. and given 6 in.

traveil.

The carriage, which is power driven

has Ions: and wide ibearings on the bed.

This makes movement by hand very

easy, and of course utilizes but little

power when moving under power feed.

Feed changes are handled through slip

gears, plunger controlled, which are in

a gear box attached to the head end of

the bed. A considerable variety for

different metals is achieved by the com-

bination of gear box feeds and spindle

speeds. In the belt-driven machine, with

two-step headstock cone, the combination

with the two-speed countershaft gives

eight spindle speeds, or 24 combinations

of feeds and speeds, of which the high-

est is 68 feet per minute. Of course, the

cight-spindle speeds include the two

back-gear "speeds, which are produced

through gear ratios of 5^4 to 1. Natural-

ly, the machine with variable speed motor

drive may be made to offer more than

24 com'binations.

One of the most interesting features

of the machine is the headstock spindle,

which is furnished either solid or bored,

as specified. When it is fitted with a face

plate, it takes a No. 5 Morse tap«r (as

does the tailstock). This spindle is

bored only when it is to be used in tak-

ing nosing operations. A one-inch hole

passes throug^h the entire spindle. This

makes it tubular, and adds very much

to its Stiffness, reducing weight at the

same time. At the face plate end, a

larger hole is recessed into it in a way

that provides: First, sufficient depth for

any length of shrapnel shell having a

diameter within the machine's capacity;

secondly, sufficient bearing surface for

the chuck jaws, assuring an absolutely

tight and vibrationless grip, without dig-

ging into the stock; thirdly, the required

amount of protrusion beyond the chuck

jaws to permit complete nosing with one

setting; and, fourthly, minimum over-

liang beyond the chuck, which prevents

eliatterine and assures smooth, accurate

T.ork.

©
NOVEL COLLAPSIBLE TAP

THIS collapsible tap has been developed

by the Modern Tool Co., Erie, Pa., and

is designed to meet all requirements of

internal threaded work.

As will be observed in the illustration,

the tap nroper is formed in two halves,

being similar to an ordinary solid tap

split along the centre line. Instead of

havinsr grooves cut at equal intervals

around the body, the grooves are con-

fined to opposite sectors of the two

halves and are made fewer in number.

The shanks of these tap-chasers, as they

should be termed, terminate in the form

of a square of generous proportions.

These square ends are made a push fit in
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the recess formed in the chaser blocks

which slide in opposite directions, each

block moving its chaser across the face

of the other chaser.

By confining the cutting teeth to a suit-

able portion of each chaser, the device

immediately assumes all the character-

istics of a coKapsible tap, the blank sur-

face on each chaser allowing them to

be brought toward the centre to withdraw

changed during the entire process of

cutting.

Contrary to the practice generally fol-

lowed to cut the teeth of wheel gradual-

ly deeper by feeding the cutter in a

radial direction to the wheel centre, the

cutter in this process is fed at a tangent

to the circumference of the wheel, thus

cutting first with the tapered end into

the solid metal. The teeth of the wheel

they may secure it indirectly. Mr.
Cochrane, a New York millionaire, had
built for him tlie finest and largest

power yacht afloat at a cost approaching
a million dollars. The hull was an ex-

periment in yacht building, being com-
posed of monel metal, a nickel compound
put on the market by the International

Nickel Co., and named after its presi-

dent, Ambrose Monel. Hundreds of

"MOI>ERu^" ADJUST,\BLE COLLAPSING TAPS, SHOWING FKONT AND REAR, AUSO TAP WITH CHASERS RE.MOVED.

the teeth from the thread. The chaser-

blocks slide in a tap head which in turn

is driven in a positive manner by the

shank. The action of the mechanism is

controlled by a cam ring and suitable

means are provided for automatic re-

lease, resetting, and adjusting to size.

This tap is suitable for use on the var-

ious makes of screw machines, turret

lathes and other tools where the tap is

stationary and the work revolves. It

can also be applied on machines where
the work is stationary and the tap is

revolved, a simple device for closing the

tap automatically as it re-

volves, being easily attached.

The "Modern" collapsible

tap is built in four sizes hav-

ing a range as follows:

No. 1, having a capacity

from y2 in. to 1 in.

No. 2, having a capacity

from % in. to 1% in.

No. 3, having a capacity

from 1% in. to 1% in.

No. 4, having a capacity

from 13^, in. to 3 in.

WORM WHEEL CUTTING
MACHINE

THE accompanying .illus-

tration shows a new
worm wheel cutting or

generating machine row beiii'^-

placed on the market by the

Newton Machine Tool Works,
Philadelphia, Pa. The wheel
is cut by either Hv cutters or

a taper hob. The cutter or

hob has the form of a tap and
is set to the same distance of

axis between worm and wheel
and the same angle to the

plane of wheel at which the

worm actually runs. These
measurements remain un-

will become gradually deeper as the cut-

ter, while being fed across the surface,

grows larger in diameter, the full end
finishing the teeth.

A large worm wheel having 92 teeth,

triple lead, 471/2 inches outside diameter,

51/2 inches face, and of 2 diametral pitch

was cut in ten hours.

INTERNATIONAL NICKEL
IP"' tlie Germans are not securing all the

Canadian nickel they want direct, they

are not neglecting any ways by which

tons were used in the construction. Un-
fortunately it proved a failure. The
metal would not withstand the action of

the salt water, and after about three

months the yacht leaked so badly that

Mr. Cochrane sent it to the scrap heap
in Boston. As it was being broken up,

two Germans arrived from Washington
and began negotiations for its purchase.

Arrangements were made for repairing

the vessel and the adding of large addi-

tional quantities of nickel wherever pos-

sible. Tlic agent explained that the mat-

ter had been discussed at Washington

and began negotiations for its

purchase. Arrangements were

made for repairing the vessel

and the adding of large addi-

tional quantities of nickel

wherever possible. The agent

explained that the matter liad

been discussed at Washington,

and it was arranged that, being

an American pleasure yacht, it

could cross the ocean under the

Stars and Stripes, and sail into

a German port witli an Ameri-

can crew without interference

from the Allies. Tlie boat in

question is the largest sailing

yacht afloat, and undoubtedly

hundreds of tons of nickel could

be worked into the hull and

used as ballast and for other

purposes, and thus evade the

scrutiny of British and French

naval scouts. How much more
Canadian nickel may have got

to Germany by these indirect

methods it is hard to say.

WORM W'HKRL CtJT'riN<} .MACHINE.

London, Ont.—The city council

liHve decided to purcliase five

machine guns, at a cost of
$.=i.OOO.
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How to Keep Men in Your Employ? A Possible Solution
*

By W. A. Grieves
"

The necessity of hiring an extra percentage of help in order to maintain the required
number of men up to a proper standard is and always has been a source of considerable loss
to large employers of labor. The luriter clearly explains how one firm avoided this loss and
at the same time contributed not a little to the material ivelfare and happiness of employees.

IF you are a manufacturer employing-

2,200 men and are shown that it costs

you, on an average, about $88,000
more each year than it should, to main-
tain this force, you are at once interest-

ed. At the Jeffrey plant, methods have
been adopted for meeting this problem
with favorable results and the principles

that have been applied can be adapted to

other concerns.

Thinking our experience might be ab-
normal, we sent letters to 40 manufac-
turing concerns, in the middle west. This
letter told how we had been able in five

years, by adopting different methods, ^o

reduce the cost of maintaining our
force by $24,000 per year.

P'ifty per cent., 20 firms, replied and
gave their experience for the past year.

Others wrote that their experience had
been so bad, they felt diffident in putting
it upon paper. The replies of the 20
firms revealed that to keep an average
force of 44,000 men at work, during the

year, they had employed 69,000 men.

Why Men Quit

If more care and thought were exerted
to find out why men quit their jobs so

frequently, this condition could be im-
proved, and there would be a larger bal-

ance on the credit side of the ledger at

the end of the year. A certain percent-

age of any force will change, including
loss by death, 1 per cent.; by sickness,

5 per cent.; through removal, 10 per
cent., and through mistakes in selecting

the right man for the right place, 25 per
cent. To maintain an average working
force of 44,000 men. takinsr the foregoing
percentages, only IBjOOO should 'have

been hired. Instead, 69,000 were hired.

or 51,000 more than can be accounted
for.

To arrive at the financial loss, group
the employes into the following classes:

1—Highly skilled mechanics.

2—Semi-skilled mechanics.

3—Helpers and handy men.
4—^Laborers.

5—Clerks.

Then distribute the cost as follows:

1—Expense of employing.

2-:-Time loss in giving instructions.

•A paper read before the Detroit Board of
Commerce.

••Assl.stant secretary and supervisor of wel-
fare. .Teffroy Mfg. Co., Columbus, O.

3—'Breakage of tools and machinery
by new men.

4—Spoiled work.
5—Dei^reased production.

Analyzing these five divisions, their

cost in dollars is secured. The clerical

work in hiring and discharging men is

the lea.st expensive. This cost can be

placed very conservatively at 50 cenrs

per man. The instruction expense de-

pends largely upon the nature of the

work and the skill and experience of the

new employe. The unskilled laborer will

cost from $1 to $2 each, for instruction.

Experiments in our machine shops show
that $10 is not too high for the average-

skilled mechanic. It is reasonable to

figure the expense for semi-skilled men
at one and a half time this amount.

Helpers and handy men will require at

least $5 for instruction; while training

new clerks will add a few more dollars.

Experience shows that the total cost of

instruction can be conservatively placed

at $20 per man.

The cost of increased wear and tear

and damage done to tools and machinery

is difRcult to determine, but is about $1

for the highly skilled mechanic and from

$7 to $10 for helpers and handy men, an

average of $7.

Loss due to reduced production is un-

doubtedly the largest item. Our experi-

ence has been, that mechanics after six

montlis in our employ will gain an aver-

age of three to five hours' time per day,

while the average new mechanic takes

from one month to three months to be

able to meet the time limits. At the

average wage of 35 cents per hour, the

old men gain four hours per day. At 50

per cent, of the day rate, the gain is 70

cents per day. As these men have also

saved a like amount for the company, in

one month of 24 working days, the com-

pany loses $16.80 per man. If the aver-

age period during which time is lost by

the new men is placed at two months, the

loss totals $33.60 per man for decreased

production.

The expense incident to spoiled work
also is hard to get at, but is at least $15
for skilled and semi-skilled mechanics
and $5 for handy men and helpers.

These losses total $81.10 per man. To
be conservative, reduce this to $40 per
man average. Eor each of the 20 firms,

averaging their employes at 2,200 men
each, this means $88,000 of unnecessary
expense, or $1,760,000 for all of them.

And we have not counted the increased

overhead. These figures clearly indicate

the need of greater stability of employ-
ment in our industrial institutions.

Salesmen vs. Workmen

Industry is composed of two major
divisions, producing and selling. What
has been your attitude toward the inef-

ficient salesman ? In some cases you dis-

charge him. Generally you are no better

off. In replacing him, you take the same
chances of getting one just as inefficient.

Therefore, you reason that the best solu-

tion is to educate the salesman. Why
not do the same in the manufacturing
departments?

The first plan of attack should be

through education. The better educated

a man is, the rnore ground for believing

that he can be reasoned with. As an

example, while conversing with one of

our best paid and highly skilled mech-
anics, recently, he remarked that the

company must make an enormous profit

on a pertain product. Material and lab-

or costs were'the only two elements he

!iad consiilcred. Of the immense over-

head burden, such as sales, expense,

supervision, upkeep, insurance, interest

on investment, advertising, etc., he was
entirely ignorant.

Is it any wonder that such men fall

easy victims to the misleading arguments

of the selfish and unprincipled labor agi-

tator? The trouble rests with the manu-
facturers. They have allowed them-

selves to be advertised by those who do

not know — allowed themselves to be

shown wrong side up.

Do your men know that if you make
money this year, it probably will go into

new machinery and equipment next

year? Do they know that through

changes in design, this new machinery

may be good only for the scrap heap

next year? Do they know that during

periods of depressed business, you are

compelled to take work below cost, simp-

ly to give them work and hold your or-

ganization together? Do your men know
that while you are eager to pay higher

wages, provide better equipment, and

have more ideal working conditions, you
are restrained by competition? You are

willing to pay $5 per day to mechanics,

but others may pay only $3 per day. Do
your employes know this?

In the Jeffrey betterment policy, we
(Continued on page 71)
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INDUSTRIAL SIGNIFICANCE OF MODERN
ENGINEERING DISPLAYS

THE Panama-Paeifie Exposition is now entering on
the final stapre of its career. The success which has
attcndoJ its limited life is as ijratifyinn; as it was

unexpected. In spite of the seeming lack of support
accorded it by forcifrn governments, on whose active par-
ticipation in the event considerable expectations had
lieen built; in spite of the war, which has so ab.sorbed the
thoughts of all nations, that the event which the Exposi-
tion celebrates—the opening of the Panama Canal—was
relegated to the background of international affairs until

its very existence seemed largely forgotten; in spite of
these and other adver.se factors of the situation, the Ex-
position has not only proved a successful event from a

popular and spectacular point of view, but according to

latest available reports the receipts have enabled provision

io be made fur nil financial liabilities, so that from now

on till the closing day, the Exposition lias simply to pay
its way. Judging from events still scheduled to take place,

interest in the show ought to continue unabated.

Looking at the Exposition from an engineering point

of view, one finds many features which mark a decided

difference from previous and similar undertakings. The

most peculiar feature and one which appeals with sudden

force when its possible significance is fully realized, is the

fact that for the first time on record, steam has been dis-

carded as the source of power for the many exhibits in

motion.

Internal combustion engines not only form the source

of power, but, to the careful observer seem to surpass in

interest, if not in magnitude, the magnificent displays so

effectively staged by electrical corporations.

"Wonderful may be the developments, and numerous

the applications of electricity, but a point which should

not be lost sight of is the fact that electricity is simply a

form of energy, easy of transmission, application and con-

trol, but always dependent on some supply of mechanical

energy for its creation.

Many parts of Canada are bountifully endowed by

Nature with water power, which has been so developed for

electrical purposes, that we give less thought to our elec-

trical than to our water supply. On the other hand,

people are apt to overlook the fact that while water in

itself costs nothing, the utilization of the potential en-

ergy in water can only be accomplished in the highest

degree by operations of great magnitude.

.The remarkable degree of efficiency attained by in-

ternal combustion engines with low grade fuel is not con-

fined to units of large size. Economy of operation com-

parable with modern hydro-electric plants is now obtain-

able with relatively small plants, and the possibilities of

future oil developments in parts of the Dominion not too

well favored with water power give to this type of engine

an interest of more than passing moment.

While the absence of steam plant exhibits at San

Francisco is perhaps due to a combination of geographi-

cal and commercial circumstances, the fact that there is a

scarcity of such exhibits only intensifies the feature

referred to.

The Canadian National Exposition which recently

closed its doors after its ,^6th annual occurrence has not

always featured engineering displays in a manner com-

mensurate with the importance of either the event orthe

industry. At the present moment, and for a considerable

time to come, the engineering firms of Canada will form

one of the principal mainstays of the Dominion, if not the

Empire. Future industrial developments demand that

we be thoroughly familiar with every economic aspect of

power generation and the various apparatus therefor. In

the reconstruction of Pairopean industry our manufactur-

ers will find ample opportunity for renewed activity, and

the consistent education of power users should have care-

ful consideration at the hands of our exhibition authori-

ties.

Every encouragement should be given to manufactur-

ers to exhibit both machinery and prime movers under

actual conditions. The long delayed Machinery Hall

should be provided at the earliest possible moment. The

lack of suitable facilities for proper display has deterred

many of our leading manufacturers from exhibiting in

the pa-st. A Technical Committee with power to negotiate

suitable exhibits well ahead of time would eliminate

many of the eleventh-hour efforts which are at present of

yearly recurrence, and a combined display of machinery

and manufacturing processes in an adequate manner

would be attended with desirable results to exhibitors and

authorilii's alike.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering
into the manufacture of mechanical and general engineering products.

PIG IRON.
Grey forge, Pittsburgh $14 70
Lake Superior, char-

coal, Chicago 15 75
Ferro Nickel pig iron

(Soo) 25 00
Montreal. Toronto.

Middlesboro, No. 3 22 00
Carron, special 23 00
Carron, soft 23 00
Cleveland, No. 3 22 00
Clarence, No. 3 22 50
Glengarnock 26 00 '

Sunmerlee, No. 1 ....

Summerlee, No. 3 ....

Michigan charcoal iron.

Victoria, No. 1

Victoria, No. 2X
Victoria, No. 2 plain.

Hamilton, No. - 22 00
Hamilton, No. 2 22 00

28 00

27 00

26 00

23 00

22 00

22 00

20 uO

20 50

2 50

20 50

20 50

FINISHED IRON AND STEEL.
Per Pound to lairgti Buyers. Cents.

Common bar iron, f.o.b., Toronto 2.20
Steel bars, f.o.b., Toronto 2.20
Common bar iron, f.o.b., Montreal 2.20
Steel bars, f.o.b., Moiitreal 2.20
Twisted reinforcing bars 2.20
Bessemer rails, heavy, at mill 1.25
Steel bars, Pittsburgh 1.30
Tank plates, Pittsburgh 1.30
Beams and angles, Pittsburgh 1.30
Steel hoops, Pittsburgh 1.40

F.O.B., Toronto Warehouse.
Steel bars

Small shapes
Warehouse, Frelfht and Doty to Pa.T.
Steel bars

Cents.

2.10

2.35

Cents.

1.90
Structural shapes 1.95
Plates 1 95

Freight, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents
carload.

less

BOILER PLATES.
Montreal. Toronto.i»ionireai.

Plates, 1/4 to 1/2 in., 100 lb. .f2 35
Heads, per 100 lb 2 55
Tank plates, 3-16 in 2 60

OLD MATERIAL.
Dealers' Bujing Prices. Montreal.

Copper, light $12 25
Copper, crucible 13 25
Copper, uneh-bled, heavy 13 25
Copper, wir£, uneh-bled. 14 00
No. 1 machine compos 'n 11 50
No. 1 compos 'n turnings. 9 00
No. 1 wrought iron

Heavy melting steel 7

50

00

$2 25

2 45

2 45

Toronto.

$12 00

13 00

13 00

14 00

11 50
9 00

6 50

7 00
No. 1 machin'y cast iron 13 50 10 50
New brass clippings 11 00 11 00
No. 1 brass turnings.... 9 00 9 00
Heavy lead 4 00 5 00

Tea lead $ 3 25 $ 3 50
Scrap zinc 10 50 9 00

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Aug. 27, 1915

:

V4, % in.

Buttweld
Black Gal.

(Standard

Lapweld
Black Cial.

y2 in

% to 11/2 in.

2 in

21/2 to 4 in .

41/2, 5, 6 in.

7, 8, 10 in. .

63

68

73

73

73

381/2

471/2

521/2

521/2

521/2

69

72

70

67

% in.

.\ Strang P. E.

381/256

63

67

68

451/2

491/2

501/2

V4,

V2 in

% to 11/2 in.

2, 21/2, 3 in.

2 in

21/2 to 4 in

41/2, 5, 6 in

7, 8 in

XX strong P. R.

1/2 to 2 in 44 26I/2

21/2 to 6 in

7 to 8 in

63

63

66

59

43

40

% in.

Genuine Wrot Iron.

57

62

67

67

67

321/2

411/2

461/2

461/2

461/2

y2 in

% to 11/2 in. .

2 in

21/2, 3 in

31/2, 4 in

41/2, 5, 6 in. .

,

7, 8 in

Wrought Nipples.
4 in. and under
41/2 in. and larger

4 in. and under, running thread.
standard Couplingii.

4 in. and under
4% in. and larger

63

66

66

63

60

481/2

511/2

491/2

441/2

451/2

481/2

481/2

391/2

251/2

201/2

421/2

451/2

451/2

421/,

371/2

77y2%
721/2%

571/2%

60%
40%

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws 65%
Sq. Head Set Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45%
Flat & But. Head Cap Screws 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in. N 70%
Semi-Fin. Nuts up to 1 in 70%
Semi-Fin. Nuts over 1 in 72%
Studs 65%

METALS.
Montreal. Toronto.

Lake copper, carload . . . $20 00 $19 00
Electrolytic copper 20 00 18 75
Castings, copper 19 75 18 50
Tin 39 00 39 00
Spelter 18 00 18 00
Lead 6 15 6 25
Antimony 35 00 35 00

BILLETS.
Per Gross Too

Bessemer, billets, Pittsburgh... .$24 50
Openhearth bilets, Pittsburgh.. 25 00
Forging billets, Pittsburgh 32 00
Wire rods, Pittsburgh 30 00

NAILS AND SPIKES.
Standard steel wire nails,

base $2 40 $2 35
Cut nails 2 50 2 70
Miscellaneous wire nails.. 75 per cent.
Pressed spikes, % diam., 100 lbs. 2 85

BOLTS, NUTS AND SCREWS.
Per Cent.

Loach and lag screws 75
Stove bolts 80
Plate washers 40
Machine bolts, % and less 70
Machine bolts, 7-16 and over 60
Blank bolts 60
Bolt ends 60
Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes. .41^0 per lb. off

Nuts, Hexagon, all sizes. 43^0 per lb. off

Iron rivets 72V2 per cent.
Boiler rivets, base, %-in. and

larger $3.7;-,

Structural rivets, as above 3.75
Wood screws, flathead,

bright 85, 10, 7y2, 10 p.c. off

Wood screws, flathead.

Brass 75 p.c. ofl

Wood screws, flathead.

Bronze 70 p.c. off

LIST PRICES OF W. L PIPE.
standard. Extra Strong.

Horn. Price. Sizes Price
Dlani. per It. Ins. per ft.

i/gin

y4in

%in
y2in

%in
1 in

li/4in

li/2in

2 in

2i/2in

3 in

3y2in

4 in

4i/2in

5 in

$ .051/2

.06

.06

.O8I/2

.iiy2

•171/2

.231/2

ysin

y4in

%in
y2in

%in
1 in

iy2in

.271/2 iy2in

.37 2 in

Aluminum 50 00 55 00
Prices per 100 lbs.

6 in

7 in

8 in

8 in

9 in

10 in

10 in

10 in

.581/2

•761/2

.92

1.09

1.27

1.48

1.92

2.38

2.50

2.88

3.45

3.20

3.50

4.12

2i/2in

3 in

3i/2in

4 in

4i/2in

5 in

6 in

7 in

8 in

9 in

10 in

$.12

.07y2

.071/2

.11

.15

.22

.30

•36y2

.501/2

.77

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

D. Ex. Strong.
Slie Price
Ins. per ft.

1/2 $ .32

.35

.37

•52y2

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

%
1

Wi
IV2

2

2y2
3

3y2
4

41/2

5

6

7

8
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COKE AND COAL.
Solvay Foundry Coke $5.75

€onnellsville Foundry Coke 5.00

Yough, Steam Lump L'oai 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99

Net ton f.o.b. Toronto.

CANADIAN MACHINERY
IRON PIPE FITTINGS.

Canadian malleajble, A, 25 per cent.;

B and C, 35 per cent.; cast iron, 60;

standard bushings, 60 per cent.; headers,

60; flanged unions, 60; malleable bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

COLD DRAWN STEEL SHAFTING.
At mill 45%
At warehouse 40%
DlKonnta oir dfw list. Warehonse price at

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half

Putty, 100-lb. drums
Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll .

.

Motor gasoline, single bbls., gal..

.

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil, boiled, single bbls. .

.

Plaster of Paris, per bbl

Plumibers' Oakum, per 100 lbs. . .

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila

Drilling cables, Manila

Lard oil, per gal

Union thread cutting oil

Imperial quenching oil

0.23

2.70

9.65

0.18

0.95

0.18

0.18

0.64

0.65

0.68

2.50

4.00

0.10

0.18

0.20

0.17

0.73

0.60

0.35

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto • -40%

PROOF COIL CHAIN.
% inch .$8.00

5-16 inch 5.35

%
7-16 inch 4.30

1/2 inch 4.05

9-16 inch 4.05

inch

inch

3.90

3.85

% inch 3.65

1 inch 3.45
Above qaetatlena are per 100 lbs.

TWIST DRILLS.

%
Carbon up to l^i in 60

CaAon over IVi in 25

High Speed 40

Blacksmith 60

Bit Stock 60 and 5

Centre Drill 20

Ratchet 20

Combined drill and c.t.s.k 15
DtscoantB off standard list.

REAMERS.
%

Hand 25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Centre 25

Pipe Reamers 80
Dlaeennti off standard list.

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic. 603, 50 ft 2.00

Admiral Steel Taipe, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. .

.

3.50

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $2 70 $2 70

Canada plates, dull,

52 sheets

Canada Plates, all bright.

.

Apollo brand, 10% oz.

galvanized

Queen's Head, 28 B.W.G.
Fleur-de-Lis, 28 B. W. G..

.

Gorbal's Best, No. 28 . .

.

Viking metal, No. 28

Colborne Crown, No. 28..

Premier No. 28 5 60

3 15
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., Sept. 27, 1915.—The
recent favorable news from the front has
had a cheering effect in business circles

and will assist materially in stimulating

business. The manufacture of shells is

proceeding in a satisfactory manner,
and it is generally believed that further

contracts will be placed at no distant

date. The manufacture of field guns is

being contemplated, but nothing has
been done beyond making preliminary
investigations. A committee has been
apointed to look into the matter.

Steel

iSteel, as usual, is
. still holding the

central position in the market, as the
demand, both for bars and billets is still

heavy. The demand for shells seems as

urgent as ever and with the prospect of
larger shells being manufactured the

steel makers will be kept busy for some
time to come. With the possible advent
of gun making having the attention of
the Canadian manufacturer, the steel in-

dustry will necessarily have ito face a

new problem in producing the required
raw material.

Pig Iron

Quotations on pig iron remain firm,

there being very little change in the sit-

uation. There has only been a moderate
turnover during ithe -week, the strength

of the market being due to the sales al-

ready made.

Machine Tools and Supplies

The machinery outlook for the week
is little changed. Deliveries are still

very backward for certain tools, espec-

ially those required for the produdtion
of high-explosive ^ells.

That new possibilities for the machine
tool builder are becoming evident, is the

fact that steps are now being taken to

see wbalt can be done in the making of

field guns for the Allied Governments.
The manufacture of these guns would
create a demand for new and heavier

types of machine tools and would tax

the resources of the tool manufacturers.
There would also be a bigger demand for

small tools and attachments.

Metals

Quotations on the different metals
show little change over those of the pre-

vious week. Prices are holding firm -with

the exception of antimony, which shows
a slight decline.

Old Materials

Several fluctuations have been noticed

in the scrap prices during the week. The
present price of wrought iron scrap is $2

per 100 lbs. higher than a week ago;
machinery scrap iron shows an advance
of $3 and scrap zinc $2, while a decline

of 20 per cent, is shown in heavy lead.

Toronto, Ont., Sept. 28.—The remark-
able development in the export trade of

Canada is shown in the returns recently

issued by the Department of Trade and
Commerce. In August alone the export

of manufactured goods reached a total

of over two million dollars, practically

double that of the corresponding month
last year. This heavy increase is largely

attributable to the heavy output of war
munitions. The returns of the export

trade for the five months of the present

fiscal year show a total of over two hun-
dred million dollars, representing an in-

crease of fifty million dollars. The value

of imported goods shows a falling off of

about four million dollars.

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George F. Gait, Winnipesc;
Hormidas Laporte, Montreal; A. E.
Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

While the above condition is distinctly

beneficial to the Dominion, the full effect

has not yet begun to be felt. The do-

mestic trade is still comparatively quiet,

although a more optimistic spirit pre-

vails in business circles. There is, gen-

erally speaking, a feeling of returning

confidenee, due to the large crops and
encouraging trade returns.

The steel trade continues very active,

due to the heavy demand for steel for

munitions. The outlook in the trade was
never better. The demand for machine

tools has fallen off, on account of there

being no new orders for shells placed

recently. It is, however, confidently ex-

pected that there will be a revival of

business at no distant date. There is

little of interest to note this week in the

metal markets. The trade is awaiting

developments in the sterling exchance

situation. The scarcity of aluminum is

becoming more pronounced and prices

have made a sharp advance. Apart from

this the markets are steady. ,

Steel Market
The market is very firm, and the mills

continue to do big business. The de-
mand for steel for munitions is so great
that Canadian firms have been obliged
to import billets and steel rounds from
the States, notwithstanding the fact that
some of these concerns have recently in-

creased their producing capacity. Prices
are holding very firm, and an advance in

bars may be announced at any time. The
demand for steel, other than for shells,

and export trade, is light.

The high-speed tool steel situation

continues to cause considerable anxiety
to consumers owing to scarcity and ad-
vancing prices. Stocks are getting lower,
and the demand is becoming heavier. The
Vanadium Alloys Steel Co., of Pitts-

burgh, announce a further advance of
15c per pound, while other markers have
also been obliged to raise their prices.

Makers in Shetfield, England, are having
the greatest difficulty in supplying their

Canadian customers on account of the
heavy demand in the home market.
Prices of galvanized sheets are easier

owing to the downward tendency in the
spelter market. Sales are not very heavy,

largely due to the mills refusing to sell

for extended delivery. Prices of black

sheets are firm, and there is a tendency
towards higher prices.

Heavy export business is becoming a
more dominant factor in the steel trade

in the States than at any time since the

beginning of the war. Large orders for

bars for shells are being placed and de-

liveries are running into next year, be-

ing practically unobtainable this year.

Prices are very firm, and the market
generally has an upward tendency. There
is a big demand for billets, and prices

are naturally advancing. Bessemer and
open-hearth billets have advanced again,

and are being quoted at $24.50 and $25
respectively.

Pig Iron

There is practically no improrement
in the foundry pig iron situation, and
foundries are moving cautiously in buy-

ing for future requirements. Prices

have advanced and Hamilton and Vic-

toria brands are being quoted at $20.50

per ton.

Machine Tools

The demand for new tools has fallen

off considerably, due to the lack of new
shell orders, and also the difficulty of

obtaining new machinery. Makers are

in a sold-np condition, and deliveries

are as backward as ever. This situation

has resulted in a demand for second-

hand equipment, although even in this

case business has fallen off to some ex-

tent. Inquiries now are principally for

tools for making shell parts, and quite

a number of second-hand tools have been

sold recently for making that part of a
shell called a "Gaines."
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Supplies

Business continues good and prices

firm. Prices of high-speed steel cutters

of all descriptions have been withdrawn

on account of the difficulty in obtaining

raw material. Boiler and structural

rivets, % in. and larger, have been ad-

vanced from $3.25 to $3.75. Solder, half-

and-half, has declined Ic, and is now

quoted at 23c per pound.

Metals

The markets are firm and prices

steady, with the exception of aluminum,

which has made a sharp advance. The

entire market is awaiting the outcome of

the loan negotiations now being carried

on between representatives of the Brit-

ish and French Governments and Am-
erican financial interests in New York.

The market is being affected by the ster-

ling exchange situation, and it is gener-

ally believed that the situation will im-

prove considerably if the price of the

pound sterling rises to a more normal

basis. Business conditions locally are

unchanged, the principal demand being

tor metals for munitions.

Tin.—The market is firm, with an up-

ward tendency in London. There is, how-

ever, comparatively little interest being

shown in either spot or future de-

liveries. The market is being adversely

affected by the sterling exchange situa-

tion. Local quotations are unchanged at

39c per pound.

Copper.—The market is still awaiting

the big buying movement, which showed

some evidence of starting about three

weeks ago. Production of copper at the

present rate is believed to be in excess

of consumption, and hence it is believed

that buyers of the metal are better able

to hold off and purchase only for imme-

diate needs than they were a few months

back, owing to the heavy demand for

copper for munitions. There is every

probability of an increase in consump-

tion when the sterling exchange situa-

tion improves. Quotations for copper

locally sre unchanged at 19c per pound.

Spelter.—The market is stronger with

the possibility of higher prices. Con-

sumers are taking more interest in spot

and near-by positions, but the demand is

not heavy. Quotations are unchanged at

18o per pound.

Lead.—'j'hp market is firm and un-

chanired. Tlie "Trust" price of $4.50

New York is being maintained, and it is

generally believed that this will hold

steady for some time. Local quotations

are unchanged at 6i4e per pound.

Antimony.—The market is dull and
featureless. Quotations are unchanged
nt 35c per pound.

Aluminum.—Supplies of this metal

are becoming more difficult to obtain,

and with an increasing demand the sit-

uation may be said to be acute. Quota-

tions have advanced 15c, and are en-

tirely nominal at 55c per pound.

St. John, N.B., Sept. 25.—Local in-

dustrial conditions continue to be satis-

factory, the only effects of the war so

far as can be noticed, being the absence

of new building enterprises, though as

regards the volume of trade with most

houses it goes along in a steady and en-

couraging manner. Collections through-

out the province are fair. The lumber-

ing season has been better than was gen-

erally anticipated last spring. Fishing,

jiarticularly along the North Shore, has

been exceptionally good, and except in

some quarters, the crops have been well

up to the standard. Thus it follows that

manufacturers are finding at least a

good home market, and few complaints

are heard as to the falling off of business.

It is not so good, of course, as if there

had been no war, but all things consid-

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,

London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain

LafouUoux, Hotel Brevort, New
York; Direction de I'Intendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

there this week. The lumber was valued
at $250,000, which was well covered by
insurance.

The expectation is that early in Oc-
tober the street cars will be crossing the
new spandril arch bridge across the Re-
versing Falls, St. John, N.B., just re-

cently completed. A diamond crossing

has been ordered and the plans are

about completed. The old Suspension
Bridge has been dismantled and removed
by men under Contractor McVey. The
granite blocks are being taken to Monc-
ton for use in tlie new bridge there. The
deatli of a well-known business man of
Sit. John occurred this week in the per-

son of Frank H. Foster, aged 62 years.

He was secretary-treasurer of the Can-
ada Brush Co., of St. John and had
been one of its promoters. Mr. Foster
was also bead of the wholesale firm of

Foster & Co. He was particularly well

known throughout Eastern Canada and
very highly respected.

ered there is no reason to grumble. The
orders for war supplies have also been

an important factor in Maritime Pro-

vince towns and cities, and have helped

to keep many men employed. There pro-

mises to be considerable shipping from
Halifax and St. John this winter, and

at the latter port the C. P. R. are now
seeking extra accommodation.

A new flour mill is to be built at New-
castle, N.B., to cost in the vicinity of

$6,500. Its capacity will be one barrel

an hour. The matter has been decided

upon favorably by the Board of Trade,

and a committee composed of Hon. John
Morrissy. Secretary E. A. McCurdy and

John Betts have been appointed to look

into the matter and report back. About

fifteen million feet of lumber on the dock

yard of the Bathurst Lumber Co. at

Bathurst, N.B., were destroyed in a fire

A POSSIBLE STEEL FAMINE
THE First National Bank of Boston,
Mass., in a recent letter, says:—
"Although a brand new furnace may

be blown in here and there, it takes a

year or two to make a general increase
in steel-making capacity. This question
is being discussed because authorities in

the trade announce that the steel in-

dustry is running almost at capacity

—

that it is from 60 to 90 days behind in

deliveries, especially on bars, and that it

is sold out through 1915 with contracts

offering for 1916. It is even hinted that

a famine in steel will develop in 1916 if

the present trend continues. Moreover,
it is pointed out that the railroads have
not been in the market for equipment
since 1906; and that they will be driven

in by the existing activity and this time
for heavier equipment than has ever

l)een known. For example, the Pennsyl-
vania is ordering a 140,000-pound
'Dreadnought' freight car—the heavi-

est ever constructed, which will necessi-

tate either all steel wheels or a 6-wheel

truck, and may ultimately lead to a
heavier rail, heavier trestle, and freer

use of heavier steel throughout. Buyin*
of this character by the railroads might
])rolong tlie revival in steel over years.

"Analysis of the steel trade shows a

somewhat peculiar condition. At the

bottom of the boom is. of course, the

war orders. It is probable that export

business in steel takes up from 40 to 60

per cent, of present production. Domes-
tic business lags; car building is com-
paratively lisht as yet; new construction

of buildings requiring structural steel is

sub-normal : and only a few more rails

have been bought in 1915 than in 1914.

The automobile industry is about the

only domestic consuming steel line which
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is fully active. Despite the lack of

domestic steel consumption, the trade is

reported full and sold out. On the basis

of contracts received, the steel trade is

probably sold out as stated, but October

is awaited as the test month of the

genuineness of the boom as regards

specifications and production—March

and October being the best steel months

of the year."
®

CANADA'S TRADE STATEMENT

A FAVORABLE showing is made in

Canada's trade statement for August

and for the Ave months of the fiscal

year ended with that month. The total

trade in merchandise in August was

$81,926,976 against 175,901,335 in the

corresponding month, an increase of six

million. In the five months of the fiscal

year the aggregate was $375,824,612, as

against .$364,197,801, an increase of

eleven millions. Imports in August were

$40,832,822, a falling off of -four millions

and exports $41,094,154, an increase of

ten millions. Total imports in the five

months were $175,562,199, a decrease

of forty millions, while the exports were

$200,262,413, an increase of fifty mil-

lions.

Various Exports

The export of manufactured goods in

August was $10,690,464, practically

double that of last year, while for the

five months they were $62,231,845, as

against $36,728,^65. The marked in-

crease is largely attributable to the

heavy output of war munitions.

Agricultural exports in August to-

talled $6,895,726. a falling off of half a

million, while for the five months do-

mestic agricultural exports were $48,-

207,048, a decrease of two millions.

Mineral exports totalling $6,090,370

increased in August by a million and a

half and in the five months by three

millions. Animals and animal products

likewise show an increase. In August
the total was $9,193,103. Forest pro-

ducts exported in August were $5,846,-

890, an increase of a million and a half.

In the five months the total was slightly

over twenty-two millions, an inereasy

of three millions.

Duty Collected

The total duty collected in August was
.$8,431,565, an increase of $70,000 over

August of last year, while for the five

months it aggregated .$36,514,037, a de-

crease of $300,000.

It is apparent that the extra duties,

designed to keep the revenue abreast of

the ante-bellum period are accomplish-

ing that purpose.

®
The Dominion Stamping Co,. Walker-

ville, Ont., will in future be known as

the Dominion Forge and Stamping Co.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price lista

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, ci.f. at foreign port,

CANADIAN TRADE COMMISSIONERS.

Argentine Republic

H. R. Poussette, 2T8 Balearce, Buenos Aires. Cable AddreM,
Canadian.

AuBtralasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-

dress, Canadian.

British Wtet Indies.

K. H. 6., Flood, Bridgetown, Barbadoes, agent also for the

Bermudas and British Guiana. Cable address, Canadian.

China.

/. W. Ross, 6 Kluklang Road, Shanghai. Cable Address
Cancoma.

Coba.

Acting Trade Commissioner, Lonja del Comerclo, Apartado
1290, Havana. Cable address, Cantracom.

France.

Fhllllpe R«y, CommUsloner General, 17 and 19 BonleTard
des Capuclnes, Paris. Cable address, Stadacona

Japan.

Q. B, Johnson, P.O. Box 109, Yokohama. Cable Address,
Canadian.

Holland.

J. T. Llthgow, Zuldblaak, 26, Rotterdam. Cable address,
WaterrolU.

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street.

St. John's. Cable address, Canadian.

Kew Zealand.

W. A. Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

South Africa.

W. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantracom.

United Kingdom.

E. de B. Arnaud, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Bay, Central Bouse, Birmingham. Cable address, Can-
adian.

Acting Trade Commissioner, North British Building East
Parade, Leeds. C.ible address, Canadian.

F. A. C. Blckerdlke, Canada Chambers, 36 Spring Gardens,
Xlanehester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Harrison Watson, 73 Baslnghall Street, London, B.C., Bog-
land. Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Mgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R, H. Curry, Nassau, Bahamas.

Colombia.

A. H. Beckwlth, c-o Tracey Hmoa, Medellln, Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

Norway and Denmarlt.

C. B. Sontum, Grubbeged No. 4, Christiana, Norway. Cable
address, Sontums.

South Africa.

D. M. McKlbbln; Parker, Wood & Co., Bnildlogs, P.O. Box
539, Johannesburg.

E J. Wllklnscn, Durban, 41 St. Andirew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE,

United Kingdom.
W. L. (MItlth, Secrsrtary, 17 Victoria Street, London, S.W., England.
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Producing Fuse Sockets and Plugs for Shrapnel Shells
Staff Article

The problem of how to produce to specification a satisfactory article of high-degree
accuracy, and yet at a price low enough to be consistent with the temporary nature of the

service required, is well instanced in the manufacture of sockets and plugs.

THE observations and impressions

derived from an hour or two

spent in a small factory manu-

facturing the component parts of the

finished shrapnel shell give to the

thoughtful mind a clearer conception of

the energy and resourcefulness of the

average Canadian manufacturer when
the time comes for him to develop to

the utmost the equipment at his com-

mand.
The speed with which this productive

power has been brought to the highest

point of efficiency shows the determined

interest and sterling qualities of both

the manufacturer and the various ar-

tisans required to produce the necessary

results.

One of the features of this great

movement which is worthy of com-

mendation is the co-operation of effort

among' many manufacturers to reduce to

the minimum the delay often necessary

when equipment is required for the com-

pletion of one or more parts of a much
needed article. Often a manufacturer

may be able to accomplish the required

result with the exception of one opera-

tion. To do this operation it may be

necessary to install expensive ma-

chinery; but if this operation can be

performed in another establishment

within a reasonable distance, the co-

operation of these firms along the de-

sired lines may mean much to the final

ponent parts are required which neces-

sitate their production in separate

plants to those equipped for the making

the production of gas and electrical fix-

tures, as well as filling orders for a large

variety of brass and aluminum articles.

I'Ki. 1. CKUCIBLE SECTION OK lUlAS;: L'-OnNDKY WHEKE SLUGS FOR FUSE
SOCKETS AUE PRODUCED.

of the shell body. In producing the fuse

sockets and brass plugs which form the

nose of the finished shell, one of the-

necessary requirements is the brass

foundrv.

I

FIG, FUSE SOCKIOT PKOD UCTJON I.\ THE POUNDEY. FIG. 5. MF> FOR FORGING BRA.SS PLUGS.

outcome, as well as mutual benefit to

themselves.

In the manufacture of shells, both
shrapnel and liigh explosive, many com-

The suibject matter of this article was
obtained from observation and impres-

sions derived from a visit to a plant,

which for years has .been employed in

Casting the Slugs.

Fig. 1 shows a view of the foundry
wliere the slugs are cast before the forg-

ing operation. In this .picture is shown
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the crucible section where the various

metals are melted before pouring into

the iivnilds. At the extreme ri<;ht and
also at tlie left are two crucibles which

•CANADIAN MACHINERY
have a capacity of 500 lbs. apiece ; an-

other of these is shown in FAv;. 2, which

is being repaired. Beside these three,

there are ten others beneath the floor,

FIG. 3. I'OWEU I'UBSS FOKGING SLUGS INTO FT'SE SOCKETS .\ND PLUGS.

,
Volume XIV.

each having a capacity of 150 lbs. These
furnaces (of natural gas) are in opera-

tion at present 24 hours a day, metal

being poured off at intervals of 15 or 20

minutes, day and night. The composi-

tion of this metal for the fuse sockets

Lj
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press suitable for forging' these slugs

into the desired shape.

This operation is shown in Fig. 3. In

the backaround is the furnace where the

slugs are heated to a cherry red and

Machining Sockets.

The first machining operation is per-

formed on a Warney & Swasey turret

machine. The cycle of operations is

chucking, drill hore and face, undercut-

FIG. 6. FIRST M.\CHINING OI'EPATION OX FT'SE SOCKKTS.

passed to the man at the press by means
of the trough shown. This operator

places the hot slug into the die and the

punch upon descending forms the piece

into the desired shape. The construc-

tion of these dies is sho*n in Figs. 4

and 5, Fig. 4 being the die for the

sockets and Fig. 5 the die for the plugs.

A view of the finished forging is also

shown with each die; also shown in Fig.

4a and oa.

ting, ta])ping, finish face and- ream. At
periods during these operations a blast

of air is forced into the recess to remove
surplus cuttings; this is shown in Fig. 6.

The second operation on the fuse

sockets (also done on a Warney &
Swasey turret machine) is the finishing

of the side which screws into the nose

of the shell. This operation is shown in

Fig. 7. The cycle of operations is

chucking, roughing from the hack, fin-

ishing from the front, and threading

with the die. The sockets are then

drilled and tapped for a small screw

used for locking time fuse in position;

they are then retapped to the finished

size.

Machining the Plugs.

The work on the plug is done at one

setting, the cycle of operations being

chucking, roughing, undercutting and
threading. This operation is shown in

Fig. 8. These plugs are used to protect

the fuse socket during the period of

transportation, after which they are re-

placed by the timing fuse.

lli;. 7. FINISinXG FVSE SOeKETP ON A "WARNER * SWASEY" TURRET L-VTIIK.

HOW METAL COOLS FROM LIQUID
TO SOLID

IN the course of a lecture delivered

before the Sheffield branch of the Brit-

ish Foundrymen's Association on April

30, Dr. W. Rosenhain, F.R.S. (Head
of the Metallurgical Department of

the National Physical Laboratory), ad-

vanced an interesting theory, the con-

sideration of which might enable one to

understand some of the things which

happen during the cooling of metals.

Special attention was given to the

consideration of the existence of non
crystalline or amorphous layers in metal

bodies which have been cooled from a

liquid condition. The "change of

state" which took place during solid-

ification involved something more than

the formation of mere crystals common-
ly understood. Crystals invariably form

at right angles to surfaces which happen

to be at uniform temperatures, the

growth of these crystals beginning at

different points of centres termed nuclei

where the temperature of the metal

first reaches the freezing point. Kach

of these nuclei or centres then extended

in all directions, meeting the arms of

other miclei and causing the crystal

growth to permeate the whole body as

quickly as the various parts reached the

state of solidification, on freezing jioint.

By a crystalline body was meant one

in which the particles, of which the body

was composed were arranged in some

regular manner. The absence of such a

crystalline formation was termed an

amorphous state, and science had euabl-

cd a very considerable insight to be

olitainrd regarding the manner in which

these particles were formed, as well

as their absence. The growth vf a

crystalline structure did not result from

the building up of successive layers, but

by shooting out branches until the.se met

other branches and the intervening

spaces were filled up. What was it that

made the atoms of the metal arrange

themselves in this wayf Clearly there

was some directing force which made
the atoms turn and arrange themselves.
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and determined whether a given atom

should adhere to one crystal or to an-

other. It would appear that the attrac-

tive £01*06 acting on the atom from one

crystal was greater than those acting

upon it from another.

The Amorphous Theory

But ultimately a point must be reach-

ed between two growing crystals where

the opposing forces of the crystal

growtlis were nearly balanced and the

atom was not impelled very strongly

one way or the other, and therefore did

not range itself definitely on either side.

The effect of the two such opposing

forces was very clearly illustrated in

the attraction of iron filings by the two

similar poles of a magnet (as shown by

formation of the body as a jvhole was

accomplished by deformation of the

crystals themselves.

A temperature of 900 deg. Cent., how-

ever, approached somewhat to the soft-

ening point of tlie amorphous layers,

while the crystals melted suddenly and

changed from the solid to the completely

liquid at a much higher temperature. At
such a temperature as 900 Cent., nearly

all movement took place by the sliding

over one another of the boundaries.

Thus the flow of these metals at high

temperatures obeyed the law of the flow

of various liquids. To carry the process

a little further, the deformation might

be continued until rupture took place:

in the cold metal the crystals broke

across but at a suitable hish tempera-

FIG. 8. FINISHING BRASS TLU OS ON FLAT TUKKET LATHE.

means of a slide) between which there

wae a distinct neutral ground where
the two opposing sets of forces were so

nearly balanced that the particles of

iron arranged themselves in a completely

indifferent manner. So in the case of

a cooling mass of metal, there would be

a neutral zone between any two crystals

where the atoms would go on cooling

down without arranging themselves in

crystalline order. This amorphous or

non-crystalline layer between the crystals

of metal would have the hard-

ness characteristic of all under-cooled

materials. The behaviour of pure iron

which would consist of crystals of iron,

with amorphous layers between, was
considered. The amorphous layers would

be stronger and harder than the

crystals themselves, and if strained or

deformed there should be very little

movement at the boundaries of the

crystals, all the movement taking place

within the crystals themselves. Slides

were exhibited which showed that de-

ture the crystals could be pulled apart

.from one another quite easily, so that

the fracture followed the crystal bound-

aries. Several slides were shown illus-

trating the varying course of the frac-

tures at different temperatures, with var-

ious metals, including purest gold, to

show that the action was not attribut-

able to the presence of impurities, as

was sometimes suggested by opponents

of the theory which was also confirmed

by experiments in vacuum.

Experiments in latent heat also, in

the opinion of the lecturer, clearly in-

dicated differences which would be very

hard to explain on any other physical

ground. He was quite prepared to ad-

mit that there was no definite proof of

the existence of this "amorphous ce-

ment," but some people would never be

convinced until one could hit them with

a piece of amorphous metal. At the

same time he thought there was enough

evidence to indicate that there must be

something in the theoi-y. It explained

the difference in the mechanical pro-

perties of metals, which depended upon
the size of their crystal structure; and

the curious difference in their elastic

limit was very readily explained by u.

It also served to give a reasonable ex-

planation to that most puzzling of all

facts, that a very small proportion of

impurities produced such enormously

disproportionately large mechanical,

electrical and other effects; these added

bodies would always tend to concentrate

themselves in this amorphois cement,

and might account for the large effect

of vanadium on steel. This, he thought,

was one of the most fruitful applica-

tions which the theory offered, but a

good deal remained to be done in work-

ing out these applications; it showed

why other things injured steel, because

they spoiled the binding power of this

amorphous cement. Dr. Rosenhain also

discussed the separation of the various

constituents of alloys, the formation of

solid solutions, and the formation of

cores. Cores were due to the rate of

cooling; only by a slow cooling could

completely homogeneous crystalline ag-

gregate be obtained. The limitation of

l)liosphorus in steel was considered, fis-

sures in shrapnel shells being due in his

opinion to regions of low carbon and high

phosphorus, resulting in layers of «liffer-

ent hardness. The remedy was to elim-

inate the phosphorus as far as possible,

or to render its distribution uniform. One

way was to decrease the speed of solidi-

fication of the steel, and if that was

impracticable, the next best thing was to

anneal the steel very drastically at a cer-

tain staue in the working.

ZINC DISCOVERED IN NORTHERN
QUEBEC

ZINC in larae quantities is renorted to

have been discovered in the vicinity of

Burbridge Lake, in the Upper Gatineaw

district, Quebec, north of Ottawa. Denis

Callahan, a Haileybury prospector, re-

cently found evidences of this mineral

in that part of the Laurentian hills, and

engineers will investigate.

John D. Macfarlane^ a mining engineer

of Shawville, who was in the capital on

his wav up to look over the locality, be-

lieves it possible that zinc will be found

there in considerable quantities. He is

familiar with the country, and reports

already made indicate that the deposits

may prove as valuable as those now eon-

trolled by the New Jersey Zinc Corpora-

tion in that state. Conditions in the

Burbridge Lake district are reported to

be similar to those existing where this

corporation has its wealthy deposits.

Zinc is selling at very high figures just

now on account of its use in the manu-

facture of war munitions.



October 7, 1915.
345

Autogenous Welding with the Oxy-Acetylene Blow
By C. Royer

Welding by means of the oxy-acetylene process is a method of repair, which can be

adopted in connection ivith almost any description of metal work. The possibilities pos-

sessed by it as a manufacturing process have not, however, been fully recognized, and it is in

this direction that further future developments of the art are most likely to take place.

THE successful application of auto-

genous welding in very many in-

stances has proven to the indus-

trial world the great utility of this

process. The possibilities of this pro-

cess arc continually being demonstrated

in hundreds of workshops, where its suc-

cessful application in daily work indi-

cates the almost unlimited field of use-

fulness which the future holds for it.

Electrical, Chemical and Autogenous

Welding

Before proceeding with the subject of

this lecture, it might be desirable to men-

tion the subject of electric welding.

Electric welding consists of the applica-

tion of electrical energy in such a man-

ner that the temperature of the work

will be raised to the desired point in two

ways, either by causing the work or cer-

tain parts of it to form a resistance cir-

cuit and be heated by the effort of the

current in overcoming the resistance, or

l)y striking an arc between a suitable

electrode and the part of the work to be

welded.

In the first case, the two parts to be

welded are pressed together, and the cur-

rent supplied through electrodes on

either side of the contact joint, the re-

sistance of which causes local heating of

ureat rapidity, which soon reaches weld-

ing point, when the two parts are insep-

arably united at the point of contact.

•From a lecture given before the Metiil-

hirglcal Society of MoGllI University, Montreal.

••Manager of L'Alr Liqulde Society, Mont-

I'ATCII WELDED IN.

Spot welding is the best example of

the resistance process, and is very ser-

viceable where large quantities of

similar parts are to be handled..

The arc

process
p o s s esses

some pe-

culiar ad-

V a n t ages,

due to the

'fact tliat

its rapiditv

o f action

serves to

e 1 i m inate

the large

amount of

e X p a n -

sion and

e o n t r a 0-

tion, which

in some
cases mili-

tate against

the success [

of autogen-

ous weld-

ing. The
successful application of the arc-

process depends largely on the type

of apparatus, many of which have been

designed, but all of which have not

proved an unqualified success. The ad-

vantages of the arc process are some-

times offset by the changes which take

place in the metal, the resulting differ-

ence between the welded region and ad-

jacent parts being occasionally very

marked in regard to such features as

hardness, brittlencss, and elongation.

The Thermit Process

This is strictly a chemical process,

and depends on the fact that when

powdered aluminum is intimately mixed

with iron oxide and a small portion

heated to a suitable temperature, the

aluminum combines with the oxygen and

releases the iron. This reaction is ac-

companied by intense heat, the iron be-

ing turned into a molten mass, which

is available for use in a welding mould,

as used in scoop welding. Altliough

limited in application, its reliability and

capabilities render it indispensable in

certain classes of repair work.

Blow Pipe Processes

The general use of the blow pipe as a

means of welding is of comparatively re-

cent occurrence, but it has firmly estab-

lished itself as a recognized branch of

industrial activity. Its most interesting

features are the large variety of work

which it can perform, and the number

IXSTADLI.Mi l.'UlKii:ZIiN(i COIDS WITH WEiLDEI) JOINTS IN AX
AUTIFICIAL ICE SKATING UINK.

of different metals which can be united

by means of it.

Comparatively little expense is in-

volved in the installation of a plant for

any particular line of work, while the

fact that this process alone is capable of

use on cast iron, steel, aluminum, copper

brass, bronze, etc., renders it unique

among welding processes.

Although several combustible gases

PATCH CUT OUT.
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have been proposed for use in the blow
pipe, experience has shown that acety-

lene sras is (lie most suitable.

IJliOKEX I»RE.SS riiAMK.

Oxy-Hydrogen Flame
The possibilities of oxyueii and hydro-

pen for blow pijte work were first tried

out on a commercial scale in 1901. The
combustion of hydrogen in oxygen re-

sults in the generation of a large amount
of heat, 350 British thermal units being

released for every cubic foot of hydro-

gen consumed. At the same time, a pro-

portion of water is formed in tlie shape

of vapor.

Theoretically, two volumes of hydro-

I'C!! and one vrihure of oxvgen are neces-

ary for perfect combustion. Practically,

a flame of such composition is iins.utable

for welding, due to the presence of water
vapor, which is decomposed by contact
with the hot metal ; the oxygen combines
with the metal to destroy its quality and
impair the reliability of the weld. This
action may be avoided to some extent by
using an excess of hydrogen, in some
cases 4 to 1, but this waste is accom-
panied by a lower flame temperature, so

that except for very light sheet steel

work the use of the oxy-hydrogen flame
is almost discontinued.

Acetylene Gas

The use of acetylene gas had also been
proposed in 1901, and its economy of
operation, combined with its wide field

of application, has resulted in its uni-

versal adoption by autogenous welders.

Acetylene is an endothermic gas which
gives 1,630 British thermal units per
cubic foot, 270 of which are due to the
heat of dissociation. By weight, acety-
lene consists of 92.3 per cent, carbon
and 7.7 per cent hydrogen. When one
volume of iacetylene is burned with one
volume of oxygen, carbon monoxide and
hydrogen are formed, and burn in the
shape of a small bright cone in the
centre of the flame. Towards the outer
part of the flame these bodies combine
with a portion of the oxygen of the at-

mosphere, presenting a different appear-
ance from the central cone.

While 21/2 volumes of oxygen are
theoretically necessary to biirn one vol-

ume of acetylene, only one volume of
oxygen need be supplied to the blow

pipe, the atmosphere supply-

ing the balance. The large,

proportion of carbon mon-
oxide and free hydrogen in

the oxy-acetjlene flame have
a reducing action, which
renders the flame perfectly

neutral and non-injurious to

the work.

Autogenous Welding
The use of combustible gases to gen-

erate heat in such a manner that it can

PRESS FRAME REPAIRED.

be applied locally with a blow pipe or
torch i.s the distinguisliing feature of
autogenous welding. The remarks which
follow are based on the use of acetylene

gas, combined with oxygen.

Oxy-acetylene welding is the art of so

applying the heat of combustion to the
work that a welding temperature is

quickly obtained and maintained until

the material is in a .state of fusion,

which then permits the union of surfaces

or parts, the building up of areas, filling

of cavities or hollows, the removal of

metal, and cutting apart of various

shaped bodies. Steel plates up to IV2
inches in thickness and round or square
lars up to 6 inches in diameter can be
welded with t!ie blow pipe without al-

teration to the chemical or physical char-

acteristics 6f the material.

Oxy-Acetylene Equipment
The necessary equipment consists of a

-HEATING WITH BlyOW-PlPE TO RE.MOVE PROPBIyLEJ; BUILT UP COPPER PIPES
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blow pipe with various size nozzles or intf is in repair work. In many cases re-

burners, and a supply of oxygen and pairs may be made in a few hours on
acetylene, the two gases being most con- parts, the replacement of which would
veniently handled wlien contained in require days and sometimes weeks. The
steel tanks or cylinders. indirect saving due

to the none-stop-

page of plants is

frequently even
more than the direct

savings due to re-

pairing instead of

replacing.

Consideration must
be given to all these

features before de-

ciding that a job

can be profitably

performed by weld-

ing. When heavy
sections have to be

operated on, the cost

increases rapidly,

while the effects of
' - - expansion and eon-

BHiOKEX FOOT OF BLRCTRic MOTOii. traction have to be

fully considered,

carefully observed, and guarded against
by various methods and devices.

heat part or all of the work to be done.

Even preheating does not always over-

come this trouble with cast iron and
much e.xperience on the part of the

Compressed oxygen is readily obtain-

able in most industrial centres, while

tanks containing dissolved acetylene are

familiar to every automobile user. These
tanks contain a porous substance sat-

luated with acetone, which is a liquid

possessing the power of dissolving or

absorbing acetylene gas when supplied
under pressure. As a result of this a

greater quantity of gas can be stored
at a less pressure, and in smaller space
than when compressed alone. Generators
are also used in whic'.i the acetylene gas
is formed by tlie action of water on eal-

'ium carbide. They are desirable in

irge permanent installations, but for

-eneral work, the ])ortable plant has
many advantages.

Repair Work
The most widely known field for weld-

Cast Iron

With suitable equipment and materials,

a capable operator can weld cast iron

parts, the joints between which will have
a strength of more than 100 per cent,

of the original material. This is due to

tlie use of feed rods of better quality

material than the work. In order to

avoid hardness in the welds it is neces-

sary to use feed rods rich in silicon, i.e.,

about 5 per cent., and take all precau-
tions against too rapid cooling.

Cast iron, having no elonga-

tion, is not suited to with-

stand stresses produced by un-

equal heating, and in most
cases it is necessary to pre-

-MUTtJI! WITH \VE,Ll>KD FOOT.

operator is required to insure the pro-
duction of good work.

Steel

A proper weld in steel or wrought iron

should always show above 85 per cent,

of the original strength. The mere fact

tliat an operator fuses a piece of feed

rod and allows the drops to fall on <!om-

paratively cool metal does not consti-

tute welding. It is only adhesion. A
careful vi'elder will have all surfaces at

the required temperature, he will avoid

the formation of oxide by controlling tlie

i!i;.\ii)\ i.\(; liisKu wnii 1!1a>vv-1'ii'J';,

EXAMPLES OP CrTTIX« DONE WITH OXY-
ACKTYI,KNK HI.OW FIPK.
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Poppet valves for internal combustion

engines.

Cement pipe lines where the liners are

shells of light gauge steel.

CUTTIXU OFF HEAVY ItlSER.

flame, by the proper use of the hammer
at the right moment he will improve the

grain of the metal, and by further use

of the blow-pipe, he can so anneal the

work that the efficiency of the joint may
be as high at 95 per cent.

In addition to cast iron and steel, oxy-

aeetylene welding is largely used for

welding brass, bronze, copper, aluminum,

and other metals. Its use in cutting up
structural work such as bridges and

buildings in course of demolition is a

very great saving of time over the old

laborious hand cutting. After heating

a suitable spot on the plate or beam to

melting point, the acetylene gas is turn-

ed off, and a stream of pure oxygen is

played on the heated metal causing it to

melt and at the same time generate en-

ough heat to allow the action of the

oxygen to be continued along- the desired

line until the piece is cut through.

The removal of risers and feeders in

foundry work is an everyday application

of the process.

Manufacturing Applications

The application of autogenous welding

to the making of steel barrels, tanks, etc.,

has been carried out with considerable

success, but a large field of usefulness

has so far only been touched. For ar-

ticles made of plate up to % inch thick

it is very suitable, making a perfectly

tight joint which requires no caulking,

is cheaper than riveting, and presents a

better appearance.

In the manufacture of steel and iron

pipes, flat strips are rolled to shape and

welded by an automatic machine. This

process is used in making water

and gas pipes, bicycle tubing

and bedsteads.

By means of oxy-acetylene

welding, water, steam and gas

pipes have been reduced in

thickness as threaded joints

are eliminated. Many installa-

tions of complete systems have

been made without a screwed

joint, the joints being . welded

while in position. Very few
fittings are required, as a hole

can be cut in a pipe and a

branch welded on. The welding

of flanges to pipe is also an-

other great advantage.

The construction of heating boilers by
welding together parts made of steel

plates, has been greatly developed also

the construction of radiators l)y the

same method. Other applications which
can be made include the following:—

The construction

of steel cars,
doors, frames,

window sashes, etc.

CUSTOMS RETURNS HIGHER
AN increase of over two millions in Cus-

toms receipts is the healthy condition

shown by the figures issued for Septem-

ber by the Department of Customs.

For the month, receipts totalled $8,-

029,665, as compared with $5,919,273 in

September of last year, or an increase

of $2,110,391. For the six months, end-

ing September 30, of the present fiscal

year, receipts have been $44,760,830, as

compared with $43,044,913, an increase

of $1,715,917.

This indicates that for the first half

of the 1915 financial year, at least, the

Customs revenues have been swelled by

the tariff increases of last season to the

extent of almost two millions. As it

usually takes some time before Customs

taxes have their due effect, the showing

for the last half of the year is expected

to be even better. It must be remem-

bered in comparing the first six months

of this vear with those of 1914 that the

WELDED STEEL BARREL,

latter period includes but two months of

war.
@

The pressure in the chamber of a gun

at the moment of discharge of the shell

is about 25 tons per sq. in.

PARTS OF BROKEN ri'lJLlvVS SUCCESSFULLY REPAIRED WITH BLOW III
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EDITORIAL CORRESPONDENCE
Embracing the Further Discussion of Previously Published Articles, Inquiries for

General Information, Observations and Suggestions. Your Co-operation is Invited

MOLDING A LARGE ACCUMULATOR constructed for the Montreal Ammuni- the sand of uniform density at all points.

BAS£ tion Co., by the Canadian Boomer & As there was no base to the pattern the

By J. H. R. Boschert Press Co., of Montreal. The openings between the ribs made it easy

THE St. Liwrence Iron Foundry accumulator, when completed will fur- of access.

Co., of Montreal, Que., who make nish a pressure of 1,500 pounds per sq. When the spaces between the ribs were
a specialty of supplying all kinds inch to hydraulic presses engaged in the completely rammed, the surplus sand

of iron castings to the trade are at the drawing of shell cartridge cases. The vvas removed by sweepin"- the surface
jiresent time remodelling a portion of casting will consist of 25 per cent, steel, above the ribs leavin°- the space for the
their plant and equipping same for the which is obtained from the use of tiie metal at the base of the casting. The

sand having been levelled off, the pattern

:.".'-;rvir-- ^//

a n7n n n"*n ^fv/h n n n n n
* ' II

KIG. 1. SEC^TION Tiri!()t(}H GRKEX SAND MOLD FOR ACCUMULAiTOK BASE. PIG. 3. COPE PLATES.

machining of 4.5 high e.xplosive shells.

They will, however, continue to develop

the foundry end of their business, and in

order to give your readers an idea of the

nature and scope of same, the molding
features connected with the production

of a large accumulator base easting are

liere detailed and illustrated.

This casting, which will weish in the

discarded shells ^nd shell ends from shell

making- plants. The pattern for this

base casting was of the skeleton type,

being quite satisfactory in view of the

fact that only one casting would b." re-

quired.

Preparing the Mould
The mould was prepared as shown in

Fig. 1. A pit was dug in the floor and

was carefully removed, t!io moulder and
his helper afterwards cleaning up and
smooth facing the various surfaces. A
view of the mould at this stage is seen

in Fig. 2. As it was not thought ad-

visable to construct a special cope the

method shown in the figure was adopted

as this had proved satisfactory in form-

er cases.

Special Cope Plates

Two plates of cast iron weighing

FKJ. 2. COMPLBl'ED GREEN SAlND MOLD I-'OR ACCUMULATOR BASE. FIG. 4. AOCUMULATOB BASE.

neighborhood of 17,000 lbs., is for the the pattern set into it, and levelled up. .-.bout 2 tons each and similar to that

base of one of the largest accumulators Green sand was shoveled in and thor- shown in Fig. 3 were cast. Pins A
vet built in Canada, and which is being oughly rammed, care being taken to have which protruded about two inches from
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the main plate and were about one inch

in diameter were placed irregularly

about the surface for the purpose of

retaining a layer of sand spread over

the surface and which was rammed up

and surface levelled by placing the

plate in the framework shown to the

right is Fig. 6. This thickness of sand

amounted to about 21/2 inches. Cored

holes B were put into the plate so as to

come directly over the corners of the

casting and be just outside of the boss

as shown in Fig. 4, which is a sketch of

the finished casting. The holes C were

for inserting eye-bolts for conveniencp

in handling, while the lugs D, were used

for turning the plate over when
the sand facing was in place.

bevelled. This is for the purpose of

securing a good close joint with little

labor. When the plates are butted, the

trough formed by the two bevels is ram-
made with a little waste and sand thus

^AM'^zM^^m^^^^^'<z^

Arrangement of Mould

The arrangement of the

mould for producing these

pJates, two of them being used,

is shown in Fig. 5. A space

sufficiently large was cleared on

the floor and the sand rammed
to an even density. A skeleton

frame was used to make the

required plate dimensions

which were about two inches

thick by nine feet ten inch

by five feet. When placed over

the mould as' shown in Fig. 1

there was a bearing of 10

inches all around the edge.

The object of making two plates in

place of one was for convenience in

handling. It will be noticed that the

plate edges which come together in the

centre of the mould as shown at N are

Fig. 5. The cores B are for the risers

while those at E were for the runners

from the pouring basin when placed over

the mould Fig. 1. The pouring basins G
were placed to one side of the moulds.

The cores were prevented from
shifting by means of the weights

F. A view of the mould in

readiness for pouring is shown
in Fig. 6.

Accumulator Base Casting

Mould

A sketch of the mould for the

accumulator base easting is

seen in Fig. 1. After the mould

is prepared as per Fig. 2, the

plates with their facing of sand

are placed in position and the

basins for pouring and risers

arranged. The weights W, to-

gether with that of the plates,

amounted to about ten tons.

The plates at the centre rested

on the 20-inch cove H, which

extended up level with the base

of the cutting.

JfeyiTig^^^ The largest

i^3:^'i'^?^!^>>^'l^^^ ^''''•h was hi

.iJ-^lLl^i:^-^-:-:^-'- -fcl^ 'y-'r V*-^^:-:^Jigi:z.-Ji/ "Whiting" c

I'IG. 5. GUEKN SANK MDLII FIJI! OOl'K I'l.ATES

securing a close joint and avoiding fii;;

or burrs, which would be liable to appear

if the plates were left the full thickness

at their edges.

The lavnnt nf this monld is shown in

Pouring

est ladle in the shop

andled by a .5-ton

crane had a capac-

ity of only 5 tons. It was, there-

tore, necessary to provide some

rreans of continuous pouring. Ttie brick

bosh A shown at the rear of Fig. 1 was

constructed of sufficient size to hold

about 4 tons of iron and this was filled

with molten iron while the 5-ton ladle

FIG. 6. GREEN SAXD MOLD FOK COiPE HI-ATF.S IX KEADINESS FOR rOfRING.
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was being poured. When the 5-ton ladle

was emptied, the bosh was tapped, and

while the metal was running in the ladle

was being refilled.

One of the problems \vl;ieh confronted

the foundry foreman was the removal

of the casting after cooling, as the 5-ton

crane was not deemed capable of lifting

a casting which was expected to weigh

between 8 and 9 tons. One side was
raised at a time by which process it was

sradually turned over on to a track pre-

pared with special rollers. It was then

removed to the Canadian Boomer &
Boschert Co. shops across the road in

which the accumulator was to be erected

and completed.

®
CONCERNING BELT SLIPPAGE

By N. G. Near.

ANSWERING R. McLaren, who says he

is "still unconvinced that a slipping belt

necessarily means fuel waste," I do not

know how I could explain the matter

= force, M = mass, a = acceleration

given to the 33,000 pound weight.

It is, therefore, evident that should

the engineer so choose, and should he

happen to have that amount of energy

available, he could expend an additional

1,000 h.p. or more in raising the weight.

It is true, as Mr. McLaren says, that

running the engine faster or increasing

the tension in the cables, will accom-

plish the desired end, and either opera-

tion will require more steam.

No, I would hardly claim that it is

easier to climb a stair than to walk along

a level floor. When you climb a stair

you store potential energy within your-

self, and it requires work to do that, but

when you walk along a level floor, the

summation of all the work done by one's

self on one's self is zero. No work is

done at all.

The Gas Engine Example

As for the gas engine, let me explain

in detail why each per cent, of belt slip

CONCERNING BLLT SLIPPAGE.
When running, belt slip zero; tension in upper halt belt, zero; tension in lower

half belt. 1,000 pounds.

more simply than by use of the hoisting

engine.

This is the principle upon which all

Prony brakes are made, and this prin-

ciple is used in running all "Prony"
brake tests. Therefore, when the slip

of a belt becomes 100 per cent., the belt

will not move the driven pulley at all and

the whole arrangement becomes a verit-

able "Prony" brake.

With reference to the hoisting engine,

Mr. McLaren says:

"We will assume that the weight is

suspended from the drum by a cable

and that the cable slips on the drum, the

tension being adjustable in a manner

similar to the brake band. We will as-

sume also that the drum has a radius of

1 ft. and that it turns at the rate of 100

r.p.m. The power required to hold the

weight stationary would be (2 X 1 X
3.1416 X 100) ^ 33000 = 628.32 h.p.

How then would he cause ihe weight to

rise?"

It is a fact that the weight of 33.000

pounds cannot be raised without some

additional power because nothing can

be set in motion from rest without the

exertion nf some forre actinar through

distance. .\n additional hundredth,

iiisandth or millionth of a horse power
ill therefore be sufficient to raise the

wei?ht. To raise it "quickly" though,

may require an additional 25 or 50 h.p.,

and this can easily be computed from

the familiar formula, F r^ Ma, where F

on gas or gasoline engines represents a

fuel loss of more than one per cent. I

refer here only to gasoline engines that

fluctuate violently.

The tension in the belt here is 1,000

pounds only because the load does not

require a greater tension. Should the

load be greater, the tension would of it-

self become more than 1,000 pounds, and
there would be no slip, but, there is a

limit. Let us suppose that the belt slips

at 1,100 pounds. This tension is reached

when the engine "jerks," due to the sud-

den explosions, and, during the instant

of slip, the tension of 1,100 pounds is

doubtless maintained. More energy is

being taken from the engine, then, during

the instant of slip than during an in-

stant of normal pulling, and I therefore

naturally conclude that the full consump-
tion is greater, due to slip, than if there

were no slip.

The best way to eliminate this loss is

to make the fly-wheels so heavy that the

fluctuations will not be violent enough

to cause belt slip, or, the explosions may
be made frequent enough' to produce the

same effect.

I trust I have now made myself per-

fectly clear.

such weight and strength as is required
for the work to be done, is frictioned or

coated with rubber upon the calender.

The quality of the rubber, like the

weight and strength of the cotton, varies

according to the nature of work to be

done. The frictioned fabric is then cut

into definite widths, according to the

width of the finished belt, after which
the plies of fabric are built up either

by folding or laying ply upon ply or a

combination of both.

After the belt is built up and the

cover applied, a seaming strip of high-

grade rubber is laid over the outside

joint in order to weld this joint firmly

together and prevent separation or open-
ing up of the seam. The raw belt is then

rolled* upon a shell and given a slight

cure in open heat in order to vulcanize

the edges. After the "first cure" the

belt is carefully vulcanized between the

polished plates of a powerful hydraulic

press. The rubber is forced into the

duck, and the whole belt becomes per-

fectly smooth and firm. Just prior to

vulcanizing, the belt is stretched under
great pressure, thus minimizing stretch

when the belt is put in actual use.

Rubber belts should be run at not less

than 200 ft., nor over 5,000 ft. a minute,

a good average being 2,000 ft. Shifters

should not be used, as, once the edges of

rubber belting are worn through, the

plies readily separate. All animal oils

and greases are injurious to rubber belt-

ing.—Practical Engineer.

-®-

POINTS ON RUBBER BELT CON-
STRUCTION

BRIEFLY, the process of belt manufac-

ture is as follows:—Cotton duck, of

BRITISH EXPORTS TO CANADA
DECREASE

THE following are the official figures

from London, of trade between 'Canad.<i

and Great Britain in the undermention-

ed articles during August :

—

Imports From Canaida

Aug. 1915 Aug. 1914

Wheat £282,380 £1,506,011

Wheatmeal and

flour 238,132 147,889

Barley 78.984 85,79''

Oats 29,481 97,395

Bacon 278.791 129,404

Hams 49,392 21,.380

Cheese 700.012 723.930

Canned Salmon .. 115.,392 2,94S

Canned lobsters ., 28,964 53,622

Exports to Canada

Spirits £ 29,!)59 £ ,')4„359

Wool 15,650 16,767

Pig iron 665 869

Wire 983 2.948

Galvaniz,ed sheets .. 5.118 18,241

Tinned plates 2,090 5,403

Steel bars 4.494 7,1.34

Pig lead 849 4,050

Cutlery 5,420 6,037

Hardware 2,,370 10,.596
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for the Machine,

Pattern, Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

SHELL MACHINERY IN FRANCE

THE fact that the French nation

is mobilized to a man for the

purpose of producing shells as

well as actual fighting is of particular

interest to our readers at the present

moment. Our allies were alive to the

necessity for extraordinary shell pro-

duction long before it was realised by

ourselves, and the efficient manner in

which munitions manufacture was tack-

led and made a national problem has al-

ready earned the admiration of not a

few British engineers.

Previous to the outbreak of hostili-

ties, the firm of Alfred Herbert, Ltd.,

of Coventry, Eng., enjoyed a widespread

business with various European nat-

ions, but since then, their activities

have been limited to certain countries.

One of their travelling operators in

France has done excellent work in the

designing of shell machinery which has

been made by the firm's customers in

France. His description of conditions

and methods which we reproduce are

from the house organ of Alfred Herbert

Ltd.

In the first place the various works

in the country were grouped, the shops

in each group working in conjunction

with each other, while an expert engin-

ter was put in control of the group.

Contracts were then given out to the

controller of each group, who divided

and sub-divided the work amongst the

establisliments under his control, accord-

but not enough to undertake a large

contract for shell bodies. These auto-

matics were thereupon transferred to an-

other shop wliicli had more of the same

any and every machine they could lay

their hands on.

Although we are not allowed to men-
tion names, it is by the courtesy of the

FIG. 2. ROUCJHIXG HKX TOOL AXD PROFILE!!.

E. SHlvLL. WITH SECTION CUT PROM
X'OSE.

ing to the capacity of each shop. Mach-
ine tools changed hands according to the

work given out; for instance, a particu-

lar shop had a few automatic machines.

type, while the latter sent some of its

smaller machines to the first.

With a large number of automatic

machines, the second shop could turn

out a large number of shell bodies in an

efficient manner, while the first shop

was put into better shape for handling

fuse? and grenades.

At the same time,

it was no easy mat-

ter to switch all

these works over

f r o m building
motor cars, locomo-

tives, etc., to shell

and gun production.

Tools were a great

problem, but it was

not allowed to re-

main a problem

long. One or more

works in each group

was told off to act

as a sort of tool

room to the rest, a

plan that has work-

ed very satisfac-

torily.

Automatic machines are not being

used for turning and boring shell bodies

to any great extent in this country, but

our French allies have turned to account

controller of one of the aforementioned

groups, that we are permitted to publish

the accompanying illustrations with par-

tiiulars of the tools used for producing

75 mm high explosive shells on our Nos.

4 and 6 Automatic Turning Machines.

The French 75 mm high explosive

shells are made from forgings. These
are first rough turned and finish bored
previous to a closing-in operation. After

the nose has been closed-in the shell

bodies are delivered to the Automatic
Turning Machines for the finishing op-

erations* It should be noted that dur-

ing the first rough-turning operation, the

boss at the closed end of the shell is

turned to a definite size with limits

either way of 0.008 inches.

This boss is made use of after the

closing-in operation, for holding the

shell body true in the chuck.

In the first operation on the Automa-
tic, the shell body is held in soft jaws,

mouth outwards, while a special draw-in

chuck fitted in the spindle, grips and

holds true the boss on the end of the

shell.

The shells are located by the bottom

of the hole, using a device that gives

a definite length from this point to the

front of the chuck jaws.

The box-tool shown in position in

Fig. 2 first turns the shell body to aliout

half way down. Tlie special radius tool
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fixed to the front cross-slide is then fed

forward by the roller device seen on the

next turret face. At the same time the

mouth is reamed. This operation is seen

in Fig. 3.

This illustration also shows the special

recessing tool used for boring and dove-

tailing the mouth. Owing to the neces-

sity for fitting the profiling tool to the

front cross-slide, this recessing tool has

to be fed by the rear cross-slide. It

then pushed into this bush and gripped

by soft jaws in the chuck. Centring and
locating the shell in this manner by the

finish-turned nose effectually prevents

the shell frqm running out of truth.

The outside diameter is first finish

turned with tools in the turret. The
band groove is cut by a tool in the rear

cross-slide and the outside of the shell

between the band groove and the closed

end is tlien turned taper by means of the

riG. 3. I'KOFILIXG TOOL IN OPERATION.

was, however, found necessary to have

the tool inverted so that the spring and
lever feed reversing mechanism seen in

the illustration, Fig. 3, was adopted,

and works very well.

In the second operation the rear por-

tion of the shell is finished. Owing to

the manner in which the lengthwise

limits of the shell are specified, it was
found impracticable to locate the shell

by the moutli; the best way and the

one adopted is to fit a bush in the ma-
chine spindle, boring this out to suit the

profile of the shell nose. The shell is

profiling slide seen in Fig. 4, and a taper

former carried in the front cross-slide.

The special knurling apparatus, seen

in Figs. 4 and 5, is then used for serrat-

ing the bottom of the band groove.

The total time for both operations, in-

chiding chucking and removing, is 17

minutes, the speed at which the shells

are turned being approximately 66 feet

])er minute.

The roughing tools used last for about

30 shells, while the finishing cutters will

machine 60 or more before they require

re-grinding.

Re-setting the tools after sharpening
takes 10 minutes for the roughers and
15 minutes for the finishers. This gives

a total output of about 38 shells per

day of eleven hours per machine.

Automatic Turning Machines are also

being employed on the first operation

on 105 mm shells in a similar manner
to that described for the first operation

on 75 mm shells.

For profiling the nose however, it is

necessary to take two cuts, roughing and
finishing. These two cuts take place

simultaneously, a double slide arrange-

ment being mounted on the turret, the

two slides being guided by formers held

in the front and rear cross-slides.

Although there is about lialf an inch

of metal to remove near the nose end of

the shell, this operation is completed in

20 minutes.

GLASSES FOR EYE PROTECTION
DEMANDS for adequate eye protection

are becoming more insistent with the

widespread use of apparatus for such

processes as oxy-aeetylene welding,

electric furnaces of various types, and
all metal manufacturing processes which
involve the exposure of operators to dir-

ect heat and light rays of considerable

intensity. In a report on investigations

regarding the provision of suitable

glasses for eye protection, in a recent

issue of the Iron Trade Review, M.
Luckiest, of the National Lamp Works,
presents a number of interesting facts

relative to light and its control.

The energy which is radiated from all

hot bodies into the surrounding media
is sent forth inpulses or wayes. In a

manner similar to that of a wireless

receiving station, the eye is physically

capable of perceiving pulses or waves of

a certain definite frequency or length,

name from 0.39 micron to 0.75 micron,

a micron being a small unit of measure-

ment equivalent to one one-thousandth

ri(! 1. lAIMM! TriiNINI! .\M > KMltl.INO. KIO. 5. .SHOWING KNimMNQ ANJl ROUOIIING TOOLS.
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of a milliiiicter. These limits constitute

what is known as tlie region of visible

spectrum.

Various Kinds of Bays

A hot body Ijefore it has reached a

sufliciently high temperature to become

luminous, gives off only what are com-

monly known as "heat" rays. As a

matter of actual fact, all rays, whether

visible or invisible, when absorbed by a

medium, produce heat in that medium.

As the temperatures is increased, visible

rays begin to emanate from the heated

body. Further increases in te.ii])orature

cause ultra-violet or chemical rays to

emanate, tlie relative amount of the var-

ious kinds of rays emitted depending

not only on the temperature of the

body, but also on the substance of which

it is composed.

The ultra-violet rays, that is those of

shorter wave length than 0.39 micron,

have no illuminating power. Certain

varieties of them however are very act-

ive in destroying animal tissue. Com-

plete data regarding them has not been

o))tained, but their harmful properties

render it desirable to prevent any of

these rays from entering the eye.

The retina or nerve surface of the

eye can also be damaged by focussing

excessive amounts of energy upon it.

The selection of suitable glasses there-

fore involves two important features

besides the provision of mechanical

strength, viz. ultra-violet rays should

be prevented from falling upon the eye,

and the intrinsic brightness of the image

thrown into the eye should be reduced

to safe limits.

Very few glasses totally absorb the

ulta-violet rays, and these are objection-

able owing to the strong coloring in

them. Yellow-green is the most desir-

able color.

Heat rays should be prevented from

entering the eye because it is suspected

that eye fatigue arises from the absorp-

tion of excessive heat. A desirable

feature of the yellow-green glass is the

fact that variations of brightness due to

tlie changes in temperature ,of incan-

descent bodies have the same relative

appearance to the eye when using this

glass, as when using uncolored glass.

This fact accounts for the satisfaction

experienced by welders when judging

tcmi)eratures througli these glasses.

Connuon smoke glasses simply reduce

the amount of ligiit, but do not absorb

the unsafe ultra-violit rays. A variety

of glass known as Akopos has been

found which absorbs all of these rays,

and can be combined with other glasses

which are necessary to reduce undue

brightness.

The appended table gives designa-

tions of safe glasses for various metall-

urgical |)rc)cesses.

Temperature
rnicess. degrees Fahr. Safe glasses.

Kleetrlc are «,20O Ak. + E.S.

ICleetrie aru under
pressure 0,450 Ak. + E.S.

(t.\y-h.vdrogen flame SfiOO Ak. +S.16
Oxy-aeetvleiie flame. 4,350 AK. + S.20

1 Hermit weld flame. 4,500 Ak. + S.20
.Metal at tuyeres,

aiul furnaces 3,500 Ak.+S.lfi
.Metal at tuyeres,

I. last furuaces .... 2,30O~:;,SO0 Ak. + .S.12

Open hearth furnace
flame 3,400-3,000 CobaltBlue

Bessemer converter. 3,400-3,(:00 Ak. + SlO
Open-lieartb In ladle 2,800-l','.IOO Cobalt Blue
Bessemer 2,800-2,1100 Ak. -f- S.12
Soaking pits, low
carbon 2,500-2,000 Ak. + S.12

Soaking pits, high
carbon 2,200 Ak. + S.]2

(iasheating furiiai-es 2,400-2,800 Ak.+8.12
L a r g e gasheating
furnace 2,VIOO-3,200 Ak. + S.14

Ak. Is an abbreviation for Akopos : E.S. S Iti.

etc., are optii-iaus' designations for glasses of
various shades.

®
TAPER FUSE THREADS

FUSE adapter bushes of naval lyddite

shells have a taper hole in them cu:

14.08,'{ threads per inch. In the 6-in.

shell, the length

of this thread is

about 2 in., and it

is quite impossible

to get anything

like a satisfactory

job on so long a

thread by using

taps, as each of

the cutting edges on the tap leaves a

line where it stops cutting, and there is

a danger of breaking the tap by run-

ning in too far.

For handling fuse adapter bushes on

"Herbert" No. 4 capstan lathes, taper

turning and ciiasing attachments, Fig. 1,

are employed for cutting the thread.

Previous to being chased, the hole is

Hnished with taper reamers. The chas-

ing attachment is shown in position in

the illustration.

In action, the lathe spindle is run re-

versed and the chaser travels out from

the work, operatmg in conjunction with

the quick withdraw motion of the patent

chasing saddle. The actual thread cut-

ting is very rapid, taking approximately

40 seconds for a tliread of 2 in. long,

wiiilst the finish and accuracy obtained is

excellent.

The corresponding male portion is

screwed with a li4-in. "Coventry"
jiatent self-opening diehead, fitted with

tlie taper threading attachment shown

ill Fig. 2. The taper is governed bv a

I'ormer bar. which is forced outwards by

a spring, and kept stationary by a stop

held in the tool post of tlie lathe, while

the diehead travels forward.

The advantage of cutting taper threads

by this method is that the work is fin-

ished quite smooth and round, without

the four ridges left by taper dies where

tliev cease cutting.—Herbert's Monthly.

®
As men imjirove in the service they

render, their incomes should improve;

they should be paid in proportion to the

ability they show in the development of

the business, whether it is an improve-

ment in quantity or quality or both.

I'lti. 1 T.VPEl! 'irit.NINU AM) CHASI.Ni; ATTACll.MENT. •CUVENTliV PATENT SELF-OPENING DIEHEAD
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SCIENCE OR COMMON-SENSE?

TliK bpjrinninff of the winter session of studies in

the many technical schools throughout the country

brines into increasing prominence every year, the

subject of technical education. It is not very many years

.'iince discussions centered on the question, rather than the

.=!ut).ject of technical education. People, especially em-

ployers, looked askance at the benefits which tlie rising

generation of workers were supposed to be deriving from

tho.se institutions, and the practical value of tlie training,

to the employer at any rate, was assessed at what, to the

student, was a discouragingly low value.

The recent opening of the new Toronto Central Tech-

nical School marks what may well be regarded as a climax

in the development of technical education. Quite apart

from the magnificence and completeness of the institute

as an educational plant, the significance of the event, as

marking a further advance toward ultimate national effi-

ciency, should make a deep and lasting impression on

those manufacturers whose future prosperity and welfare

will be largely dependent on the efficiency of the employees

of the next generation.

By a peculiar coincidence, the recent meeting of the

British Association for the Advancement of Science took

place at Manchester almost simultaneously with the open-

ing of the school in Toronto. As representing what might

be turned the extremes of scientific knowledge the two

events offer one of those contrasts which are character-

istic of an age of advancement.

Knowledge feeds upon itself, and will not be sup-

pressed. Ambition is the fruit of knowledge and a nation

with no ambition is destined to ultimately sink into

oblivion. Unguided ambition becomes recklessness, and

w'hen indulged in on a national scale induces catastrophe.

Professor Arthur Schuster, F.R.S., delivered his presi-

dential address to the British Association on the subject

of "The Common Aims of Science and Humanity."

Although a man of German extraction, his deservedness of

such a high honor was fully recognized by the authori-

ties, and the subject matter of his address discloses a

mind bereft of all traces of "kultur" and possessed of

that receptive, analytical and constructive ability which is

truly characteristic of the British scientist.

If it were possible to speak individually to the many

thousands of young minds ^vho at the present moment are

digging into the rudiments of science with all the enthusi-

asm born of youth and novelty, advice for each one could

be found in Dr. Schuster's Address.

In discussing the question of scientific success, he

quotes a previous president who used these words r^ard-

ing the qualifications necessary to make a man a grreat

scientist: "But, I hear someone say, these qualities are

not the particular attributes of the man of science, they

may be recognized as belonging to almost everyone who
has commanded or deserved success, whatever may have

been his walk in life. That is so. That is exactly what I

would desire to insist, that the men of science have no

peculiar virtues, no special powers. They are ordinary

men, their characters are common, even commonplace.

Science, as Huxley said, is organized common-sense, and

men of science are common men drilled in the ways of

common-sense."

The student who wishes to attain success and all the

happiness that accompanies the attainment of objects

sought, will find his path smoothed, his interest sustained,

and his accomplishments increased just so long as he

remembers that his successes must bo based on common-

sense.

We commend a study of the Address to all thoughtful

students at this time, and offer these few lines from it as

representing sentiments which are worthy of assiduous

cultivation

:

. . . "the object of science is to economize thought,

just as it is the object of a machine to economize effort.

Logically, this deflnition is justified, and it may be the

best that can be given, if we prefer using a technical ex-

pression to confessing an emotional feeling. But why
should we do so? Is it not better to recognize that hu-

man intelligence is affected by sentiment as much as by

reasoning? It is a mistake for scientific men to dissociate

themselves from the rest of humanity by placing their

motives on a different, and nt tiie best only superficially

higher level."
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG lEON.

Grey forge, Pittsburgh .

Lake Superior, char-

coal, Chicago

Ferro Nickel pig iron

(Soo)

Middlesboro, No. 3 . . .

.

Carron, special

Carron, soft

Cleveland, No. 3

Clarence, No. 3

Glengarnock
Suinmerlee, No. 1 ....

Suramerlee, No. 3 ....

Michigan charcoal iron

.

Victoria, No. 1

Victoria, No. 2X
Victoria, No. 2 plain. .

Hamilton, No. -

. Hamilton, No. 2

flontreal.

22 00

23 00

23 00

22 GO

22 50

26 00

28 00

27 00

$14 70

15 75

25 00

Toronto,

Tea lead $3 25 $3 50

Scrap zinc 10 50 9 50

26 00



October 7, 1915. CANADIAN MACHINEEY 357

COKE AND COAL.
«olvay Foundry Coke $5.75
Connellsville Foundry Coke 5.00
Yough, Steam Lump Coal 3.83
Penn. Steam Lump Coal 3.63
Best Slack 2.99

Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 45ffl'

At warehouse 40%
Discounts off new list. Wareboase price at

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half 0.221,2

Putty, IQO-lb. drums 2.70

Red dry lead, 100-lb. kegs, per cwt. 9.65
Glue, French medal, per lb 0.18

Tarred slaters' paper, per roll .

.

0.95
Motoi- gasoline, single bbls., gal... 0.18
Benzine, single bbls., per gal. . .

.

0.18

. Pure turpentine, single bbls 0.64
Linseed oil, raw, single bbls 0.72

Linseed oil, boiled, single bbls. .

.

0.75

Plaster of Paris, per bbl 2. JO

Plumibers' Oakum, per 100 lbs. . . 4.00

Lead wool, per lb 0.10
Pure Manila rope 0.16

Transmission rope, Manila 0.20

Drilling cables. Manila 0.17

Lard oil, per gal 0.73

Union thread cutting oil 0.60

Imperial quenching oil 0.35

POLISHED DRILL ROD.
Discount off list. Montreal and To-

ronto 40%

PROOF COIL CHAIN.
% inch $8.00
5-16 inch 5.35

% inch 4.60
7-16 inch 4.3O
Vo inch 4.05
9-16 inch 4.05

% inch , 3.90

% inch 3.85

% inch 3.65
1 inch 3.45

Above qnotations are per 100 lbs.

TWIST DRILLS.

^ , %
(arbon up to lYz in 60
Carbon over 1 V2 in. 25
TTiah Spood

, ,]

.

Blacksmith ' 60
Bit Stock 60 and 5
Centre Drill 20
Ratchet 20
Combined drill and c.t.s.k 15

Dlscoants off standard list.

REAMERS.

Hand 95
Shell 25
Bit Stock .'.'.'

25
Bridge 65
Taper Pin 25
Centre 25
Pipe Reamers SO

Dlseonnts off standard list.

IRON PIPE FITTINGS.
Canadian malleable, A, 25 per cent.;

B and C, 35 per cent.; cast iron, 60;
standard bushings, 60 per cent.; headers,
60; flanged unions, 60; malleable bush-
ings, 60; nipples, 75; malleable, lipped
unions, 65.

TAPES.
Chesterman Metallic, 50 ft $2.00
Lufkin Metallic. 603, 50 ft 2.{i0

Admiral Steel Tape, 50 ft 2.75
Admiral Steel Tape, 100 ft 4.45
Major Jun., Steel Tape, 50 ft 3.50
Rival Steel Tape, 50 ft 2.75
Kival Steel Tape, 100 ft 4.45
Reliable Jun., Steel Tape, 50 ft. .

.

3.50

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $2 70 $2 70
Canada plates, dull,

52 sheets 3 15 3 1.5

Canada Plates, all bright.

.

4 75 4 75
Apollo brand, 10% oz.

galvanized 6 40 5 95
Queen's Head, 28 B.W.G. 6 00 6 25
Fleur-de-Lis, 28 B. W. G..

.

5 75 5 75
Gorbal's Best, No. 28 . .

.

6 00 6 00
Viking metal. No. 28 6 00 6 00
Colborne Crown, No. 28.. 5 38 5 30
Premier No. 28 . 5 60 5 50

BOILER TUBES.
Size Seamless Lapwelded
1 in. $11 00

1% in. 11 00
iy2in. 11 00

1% in. 11 00

2 in. 11 50 8 75
2% in. 13 00 10 50
2^2 in. 14 00 11 15
3 in. 16 00 12 10

3y2 in. 20 00 14 15
4 in. 25 50 18 00

Prices per 100 feet. Montreal and Toronto.

WASTE.
WHITE. Cents per lb.

XXX E.xtra 11
X Grand O 101/2

XLCR 0934^

X Empire 09
X Press OSVi

COI^ORKK.
Lion 071/2

Standard 06%
Popular 06
Keen O51/2

WOOL PACKINU.
Arrow 16
Axle 11

Anvil OS
Anchor ;. 07

WASHED WIPERS.
Select White O8V2
Mixed Colored . 061/^

Dark Colored OSV^
This list subject to trade discount for

quantity.

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble 50%
Standard 50 & 10%
Cut leather lacing, No. 1 $1.20
Leather in sides I.IQ

ELECTRIC WELD COIL CHAIN E.B.
3-16 ill $9.00
^/4 in 0.25
0-16 in 4 65
% in 4.00
7-16 in 4.00

V2 in 4.00
Prices per 100 lbs.

PLATING CHEMICALS.
Acid, boracic $ .15
Acid, hydrochloric 05
Acid, hydrofluoric 06
Acid, Nitric 10
Acid, sulphuric 05
Ammonia, aqua 08
Ammonium carbonate 15
Ammonium chloride U
Ammonium hydrosulphuret 35
Ammonium sulphate 07
Arsenic, white 10
Copper sulphate 10
Cobalt Sulphate 50
Iron perchloride 20
Lead acetate 16
Nickel ammonium sulphate 10
Nickel carbonate 50
Nickel sulphate 17
Potassium carbonate 40
Potassium sulphide 30
Silver chloride (per oz.) .65
Silver nitrate (per oz.) .45

Sodium bisulphite 10
Sodium carbonate crystals 04
Sodium cyanide, 127-130% 35
Sodium hydrate 04
Sodium hyposulphite (per 100 lbs.) 3.00
Sodium phosphate ri4

Tin chloride 45
Zinc chloride .20

Zinc sulphate 08
Prices Per TLb. Unless Otkerirlse Stated.

ANODES.
Nickel 47 to .52

Cobalt 1.75 to 2.00
Copper 22 to .25

Tin 45 to .50

Silver 55 to .60

J^inc 22 to .25

Prices Per Lb.

BELTING RUBBER.
Standard .50%
Best p-ades 30%

PLATING SUPPLIES.
Polishing wheels, felt 1.50 to 1.75
Polishing wheels, bullneck.. .80

Emery in kegs 41/2 to .06

Pumice, ground .05

Emery glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silver 25 to .50

Rouge, nickel and brass... .15 to .25

Prices Per Lb.



:ii^s CANADIAN MACHINERY Volume XIV.

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., October 4, 1915.—The

news from the front is having a cheer-

ful effect upon the general market. The
production of shells is still holding the

attention of a large number of our

manufacturers, and is progressing at a

satisfactory rate. The feeling of un-

certainty of producing a shell that will

stand a rigid inspection has now passed,

and the output of 3.3 and 4.5 shells in

both shrapnel and high explosive form

has reached the stage, that no future

shortage in this connection need be

looked for. The attention of many of

our shell makers is now directed to the

prospects of a heavier type of projectile

being required, and in some cases pre-

parations are already in progress for

the manufacture of shells up to nine and

twelve inches in diameter.

The prospect of field guns being

built by Canadian concerns in the near

future, has developed several inquiries

relative to machine tool requirements;

no definite action has as yet been taken

in the matter.

Steel.

The steel mills are operating practi-

cally to capacity on war stock, and

orders are still coming in for rounds, in

many cases up to 6 inches diameter.

This condition of affairs is likely to be

maintained for many months to come.

Pig Iron.

Pig ir(5n is little changed from pre^

vious weeks, quotations are generally

holding firm, prices on "Victoria"

showing an advance of 50c per hundred.

Metals.

Little change is noted in metal quota-

tions, the only metal affected being

aluminum, which shows an increase from

50 to 52 cents. The market in tin is

dull, a few inquiries being made for

October and November delivery. There

is, however, little to stimulate buying,

and large unsold stocks have a tendency

towards a somewhat pessimistic feeling.

Lead remains quiet, expectations of

an advance have not been realized.

Prices are holding firm.

Spelter remains steady with inquiries

for future delivery a little more pro-

nounced.

Antimony is quiet but firm, while

aluminum shows a little stronger tone.

Machine Tools and Supplies.

Machine tools are still in strong de-

mand, and with the prospect of the

manufacture of larsrer and heavier type

shells in tlje near future, the enterprise

and capacity of the manufacturers is

sure to be taxed to the utmost limit to

procure reasonable delivery.

Machine siiop supplies as may be

expected are being used in larger

quantities each succeeding week. Quo-
tations on high speed steel are quite

indefinite due to the fact that makers
liave withdrawn price lists, owing to the

diflftculty in securing the raw material.

Old Material

The market in scrap metals is fairly

brisk, crucible copper has advanced

$1.00 per hundred, wire shows a slight

increase, while No. 1 wrought iron and
heavy melting steel show an advance of

$1.00 per hundred. Heavy lead is up

to $4.50.

Toronto, Ont., Oct. 5.—An encourag-

ing feature to be noted is the continued

increase in our export trade, although

this has not as yet done much to improve
domestic business. The improvement in

the steel trade, referred to later in

these columns, is a good indication of

the development that is taking place.

While the principal development has

been in the export trade, it will ob-

viously be of the greatest benefit to the

country generally, and will in due course

help to stimulate internal trade. . There
has been for some time, and there still is,

a decided tendency to economize in all

directions, and consequently develop-

ment will be restricted until conditions

are on a more stable basis, which can

hardly be expected until the war is over.

It is, however, satisfactory to note

that the Dominion revenues for Septem-
ber promise to be even greater than anti-

cipated. In the Customs revenue alone

there is an increase of over two mil-

lion dollars for the month of September
over the corresponding month last year,

and an- increase of about $1,750,000 for

the first half of the present fiscal year.

All indications point to a gradual im-

provement in domestic trade, due largely

to war business of various kinds and, of

course, to the excellent crops.

The output of shells is rapidly in-

creasing. It is estimated that Canadian
plants are producing one million shells

per month, and that of this number
17,000 are being turned into fixed am-
munition per day. It is announced that

the Dominion Steel Corporation have
practically completed arrangements for

a large order for shell. The Canadian
Car & Foundry Co. are making arrange-

ments for sub-lettinsr the last Russian

shell contract to American and Canadian
firms.

Steel Market

That the steel trade in Canada is now
in a prosperous condition is proved by
the reports of the Dominion Steel Cor-

poration and the Nova Scotia Steel Co.

issued recently. As regards the first men-
tioned concern, the indebtedness to thfr

bank is being rapidly wiped out by
means of profits made principally in ex-

port business. It is stated that heavy
orders have been received for bars, bil-

lets, wire and nails, and that contracts-

for T.N.T. have proved exceptionallj^

profitable. The coal trade has also been

the best in the history of the company.
With regard to the Nova Scotia Steel

& Coal Co., the annual statement was
considered most satisfactory. The out-

put of shells for September this year

was the largest for any month since the

manufacture of munitions began, being

over 40 per cent, greater than for

August. It was reported that the or-

ders on hand would keep the plant at the

present high rate of production for at

least six months, and that negotiations

for further orders were in progress. The
Eastern Car Co., a subsidiary of the

Nova Scotia Steel Co., is doing well. The
first consignment of 250 fifty-ton box

cars for the Russian Government has

been shipped and will go via the Panama
Canal and Vladivostock. The complete

order calls for two thousand cars, all of

the fifty-ton capacity. The Algoma Steel

Co. has booked an order for 17,000 tons

of steel rails from the Pere Marquette

Railway.

The steel plants continue working to

capacity on bars and forgings for shells,

there being practically no limit to the

demand. The merchant bar business has

improved to . some extent, but the de-

mand for structural shapes is still very

light. Prices on steel products generally

are very, firm and may go higher. The
high-speed tool steel situation is un-

changed, and prices will no doubt ad-

vance further. The most serious aspect

of the situation, however, is the diffi-

culty of obtaining supplies in sufficient

quantity, as an enormous amount of
high-speed steel is now being used. Prices

of galvanized sheets are firmer and have

a higher tendency, owing to the recent

strength of spelter.

The steel trade in the States is very

active, and the demand for steel pro-

ducts of all kinds is increasing. The
mills are full up with business, and the

export demand for steel rounds for

shell, barb wire and other steel products

is enormously heavy. There is a great

scarcity of Bessemer and open-hearth

billets, and prices are very firm, forging-

billets having advanced to $33 f.o.b.

Pittsburgh. Steel hoops are now being-

quoted at 1.50c Pittsburgh. Prices on
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bars, plates and shapes are very firm,

with an upward tendency.

Pig Iron

The situation, generally speaking, is

unchanged. There is a good demand for

steel making pig iron, but foundries are

quiet. It is reported that some pig iron

is being exported to rrance. There are

no price changes to note this week.

Scrap Metal

The scrap metal market is stronger,

particularly for heavy melting steel,

copper, brass and zinc scrap. Copper

and brass scrap have advanced y^c to

Ic per pound; zinc 1/20 per pound, and

heavy melting steel $1 per ton. Wrought
iron scrap is now being quoted at $9, and

machinery cast iron at $11 per ton.

Heavy lead is easier at 4I/2C per pound.

Machine Tools

The situation in the machine tool

trade is practically the same as has pre-

vailed for some weeks. Machine tool

builders are working to capacity to fill

orders on their books, but deliveries are

«till very backward. Comparatively few

orders for new tools have been placed re--

cently with local macliinery houses, al-

though a few of the larger firms making

shells are buying single machines, in

some cases second-hand tools. In the

States there is a big demand for tools,

and factory extensions are being held

up owing to the difficulty in obtaining

prompt delivery. In addition to the do-

mestic demand, it is stated that English,

French and Russian buyers are picking

up all the machines they can find.

Supplies

The brisk demand for machine shop

supplies continues, and prices are hold-

ing very firm. Prices of high-speed twist

drills have practically been withdrawn,

and are only being quoted subject to im-

mediate acceptance. This is due, of

course, to the scarcity and price of high-

speed steel. Carbon drills have not as

yet been affected, although there is a

possibility of slightly higher prices being

put in force.

Half-and-half solder has declined %c
and is now quoted at 23y2C per pound.

This is due to weakness in the tin mar-

ket. Linseed oil has advanced 7c per

gallon and is now quoted at 72c for raw
and 75e for boiled oil. Turpentine is

unchanged at 64c per gallon, but tliere

is a possibility of higher prices.

Metals

The successful termination of the

Anglo-French loan negotiations in New
York and the rise in sterling exchange

to a more normal basis is expected to

have a beneficial effect on the metal mar-

ket. There has been, however, up to the

present, no marked improvement, and

with the exception of tin and copper

there have been no price changes of any

particular importance. There has been

increased activity in the copper market

recently and prices are a little higher.

Tin oil the other hand has declined, due

to weakness in the London market. The

spelter situation is unchanged and the

market steady. The lead market is firm

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-

ation r^George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

and the price stationary. The anti-

mony market is featureless, but there is

a continued scarcity of aluminum, and

quotation?- have a higher tendency. There

is no change in the general situation

locally and a brisk demand is reported

for metals for munitions, ordinary busi-

ness being only fair.

Tin.—The mai'ket is very dull and con-

sumers are showing comparatively little

interest in either spot tin or futures. An

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,

London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain

LafouUoux, Hotel Brevort, New
York; Direction de I'Intendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

over-supply of spot metal is also depres-

sing the market. Tin has declined Ic

locally and is being quoted at .38c per

pound.

Copper.—The market is firm and high-

er, due to increased demand. It is be-

lieved that stocks are accumulating in

the States notwithstanding the heavy

consumption; production having reached

a record mark. Cofjper has advanced

V^c and is quoted here at lOVac per

pound.

Spelter.—The market has a strong

tone, due to a scarcity of metal for

prompt shipment. The London market is

higher, but New York is unchanged and
quiet. Local quotations are unchanged
at 18c per pound.

Lead.—The market is quiet and fea-

tureless. Quotations are unchanged at

61,4c per pound.

Antimony.—The market is quiet and
unchanged. On the London market lit-

tle interest is being taken in antimony,
as it is controlled by the Government.
Local quotations are unchanged at 35c

per pound.

Aluminum.—Supplies of this metal

arc very difficult to obtain for immediate
delivery, except in small lots. Quota-

tions are unchanged and nominal at 55c

per pound.

BIG HYDRO PLANS GO TO GOVERN-
MENT

PLANS for power development that will

make the Hydro-Electric system of On-
tario independent of all private develop-

ments and provide a supply sufficient not

only for the next few years, but for

many years to come, have been given

final approval by the Hydro-Electric

Commission and sent on to the Govern-
ment.

As outlined by Sir Adam Beck at Lon-
don several months ago upon the open-

ing of the first Hydro radial in the pro-

vince, the plans «all for an initial de-

velopment of 100,000 horse-power by
utilizing the maximum head of power on
the Niagara River, now undeveloped.

The plants, it is understood, outline a

possible supply from this source of 250,-

000 horse-power and cover as well de-

velopments possible from the utilization

of the Welland Canal spillways, which
will add as much more to the power sup-

ply of Ontario.

The construction of a great develop-

ment plant in the Niagara district has

become an urgent necessity by the rapid

growth of the cheap power system in

Ontario. Sir Adam Beck and his col-

leagues on the commission, Hon. I. B.

Lucas and W. K. McNaught, C.M.G., are

facing the end of their present sources

of supply. The 100,000 horse-power

supply contracted for with private in-

terests at Niagara Falls will soon be ex-

hausted by the increasing demands of

the municipalities, which even the big

increase in the supply from new plants

here and there in the province will not

meet. With the advent of Hydro radials

on an important scale, the present sup-

ply will fall far short, and when that

time arrives the commission must be in

a position to furnish practically unlim-

ited power.
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The commission lias received word
that the Council of Gravenhurst has

passed a by-law approving of a contract

with the commission for the sale of the

South Falls power plant, owned by the

town. This plant is now producing but

500 horse-power, but the commission's

engineers have estimated that the output

can be immediately enlarged to 1,500,

with a maximum horse-power without

storage of 2,500 and storage of 4,000.

The surplus power will be used to sup-

ply municipalities in the surrounding

district, which have been pressing the

commission for power. The Gravenhurst

by-law will be submitted to the rate-

payers on October 2.

THE CHEMICAL ENGINEER
IN the modern organization there is

room for the research chemist of high

and wide attainments, for the scientific-

ally trained engineer, also of wide

attainments, and for a type of profes-

sionally trained nmn who,is the natural

medium of interchange between these

two specialists. This intermediary is

the chemical engineer. He must be a

man of special aptitudes, inasmuch as

he must have grasped the chemist's

point of view as well of the engineer's.

The chemist tliinks and works in terms

of atoms and molecules and the laws

which govern their combination. The
engineer thinks of matter in masses

which can be moulded to his will by

the craftsman, or of mechanical or

electrical energy which can be generat-

ed, controlled, and measured by ma-
chinery. The chemist is the master and

director of his own operations, which he

can, for the most part, carry out with

his own hands. The engineer loses his

direct hold on his operations whenever
his ideas have been fully committed to

paper in the drawing offlee. It is his

special function to organize the labors

of many workers. A certain numl)er

of men are able to enter fully into the

spirit which actuates both types of ex-

pert, the chemist and the engineer;

they can resist the particular e.xclusive-

ness of each, while giving to each its due
weight. These are the naturally gifted

chemical engineers who in one sense are

"born, not made.'* In our colleges and
universities the best that we can do for

men of this gifted type is to give them
the best possible opportunities for an

all-round development of their powers.

Dr. G. T. Bellby on "Chemical Engin-

eering. '

'

TO PREVENT accidents we must
thoroughly understand their causes.

Every danger point in every machine

and in every process must be located

and definitely grappled with. It is im-

portant to report accidents, but it takes

less time to prevent them. Two minutes'

work or care will often prevent an ac-

cident that would lose a man days from

work.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commeroal Agents should be kept supplied with catalogues, price lists,

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

ArKentine Repnblic.

H. n. Poussette, 278 Balcarce, Buenog Aires. Cable Addrcas,
Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian.

British West Indies.

E. H. S.. Flood, Bridgetown, Barbadoes, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

Cliina.

J. W. Ross, 6 Kluklang Road, Shanghai. Cable Address
Cancoma.

Cuba.

Acting Trade Commissioner, Lonja del Comercio, Apartado
1290, Havana. Cable address, Cantracom.

France,

Phllllpe Roy, Commissioner General, 17 and 19 Boulev.ird
des Capuclnes, Paris. Cable address, Stadacona

Japan.

G. B., Johnson, P.O. Box 109, Yokohama. Cable Address,
Canadian.

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street.

St. John's. Cable address, Canadian.

New Zealand.

W. A. Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

South Africa.

W. J. Egan, Norwich Union Buildings, Cape Town.
address, Cantracom.

Cable

Holland.

T. Llthgow, Zuldblaak, 26, Rotterdam.
Watermlll.

Cable address,

CANADIAN COMMERCIAL AGENTS

United Kingdom.

E. de B. Arnaud, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable address, Can-
adian..

Acting Trade Commissioner. North British Building East
Parade, Leeds. Cable address, Canadian.

P. A. C. Blckerdike. Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Ilnrrlson Watson, 73 Baslnghall Street, London, B.C., Eng-
land. Cable address. Sleighing, London.

British West Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. B. Beckwith, c-o Tracey Hmos. Medellln, Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

Norway and Denmark.

C. B. Sontum, Grubbeged No. 4, Christiana, Norway. Cable
address, Sontums.

South Africa.

D. M. McKlbbIn, Parker, Wood & Co., Buildings, P.O. Box
550, .Tohannesburg.

D. J. Wilkinson, Durban, 41 St. Andrew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Grlirith, Secratary, 17 Victoria Street, London, S.W„ England.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

iion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining News.

hngmeering
Montreal, Que.—It is reported that

Gustave Pollien is contemplatino; the

erection of a plant for the manufacture

of aeroplanes, etc.

Windsor, Ont.—The Kelsey Wheel Co.

will make an extension to their factory

at a cost of .$10,000. Wells & Gray, of

Windsor, are the general contractors.

WalkerviUe, Ont.—The Canadian De-

troit Lubricator Co. will make an ex-

tension to their factory. Wells & Gray,

Windsor, Ont., are the general contrac-

tors.

Collingwood, Ont.—The Imperial Steel

& Wire Co. will start operations at their

plant early in October. Some delay has

been experienced in connection with the

contracts.

Gravenhurst, Ont.—The Muskoka
fLake;s Corporation is conteimplatii^g'

installing a number of small steaui

pumps at various points for fire pro-

tection. W. F. Wasley, of the Muskoka
Navigation Co., is manager.

Fort William, Ont.—The Fort Wil-

liam Coal Docks Co., contemplate mak-
ing an extension to their plant on the

Mission River, estimated to cost $200,-

000. Included in the proposed addition

will be a new hoist of a larger size than

those now in use on the docks.

Toronto, Ont.—A scheme to provide

a water supply for the southern portion

of York Township was outlined in the

report of Engineer Hugh Gall, submitted

to the York Township Council at a spe-

cial meeting held on September 30. The
project as embodied in the report makes
provision for all that district lying be-

tween the city limits and Eglinton

Avenue, a distance of one and one-half

miles. It is proposed to lay 12-in. and

6-in. east iron pipe. The probable cost

as estimated by the engineer is $750,000.

New Liskeard, Ont.—Another large

pnlp and paper mill is to be built in

Timiskaming. Sutcliflfe & Neelands, en-

gineers, of Liskeard, have been advised

to hold themselves in readiness to pro-

ceed with work discontinued when war
broke out. The location of the proposed

mill is some 30 miles west of Cochrane.

Three miles of railway are necessary to

connect with the Transcontinental Road.

It is estimated $2,000,000 will be ex-

pended in the construction of this new

pulp mill, and American capital is being

used.

Electrical

Chatsworth, Ont.—A by-law will be

Voted on to raise $4,000 for a hydro-

electric system.

London, Ont.—The City Council will

purchase electrical equipment for the

Hydro sub-station.

St. Marys, Ont.—Work is to com-

mence on the new Hydro line from St.

Marys to Exeter. The main power line

will run from St. Marys to Exeter, pass-

ing through Woodbam and Kirkton.

Municipal

Walkerville, Ont.—The railway by-

law will be voted on by the ratepayers

on October 16.

Dundas, Ont.—The town council passed

a by-law to spend $25,000 on the exten-

sion of the waterworks system.

East Angus, Que.—It is proposed to

spend $5,000 on extensions to the water-

works system.

Thetford Mines, Que.—A waterworks
system will be installed at a cost of

$12,000.

Blenheim, Ont.—The town council

contemplate installing an ornamental

lighting system.

Brigden, Ont.—The bylaw to authorize

the extension to the lighting plant has

been defeated.

Goderich, Ont.—The town council are

considering the installing of an electric

light and power plant.

East Angus, Que.—The town will

make extensions to its waterworks plant

to cost $5,000. R. C. Cowling is clerk.

St. Hyacinthe, Que.—A by-law has

been carried providing for the installa-

tion of a complete gravity filter system,

witli a capacity of 4,000,000 gallons per

day. Estimated cost, $75,000.

Woodstock, Ont,^-The ratepayers are

asking the council to compel the Wood-
stock Gas Light Co. to supply purified

gas. It is suggested that puriflejs be in-

stalled l)y the company.

Sarnia, Ont.—A by-law will be voted

on in tlie near future to sanction the

purchase of the local electric light plant

by the city.

Montreal, Que.—The city has com-
pleted a modern street lighting system
through the business portions of the

city, on St. Catherine and Bleury, two
of the main retail thoroughfares. The
turning on of the current for this sys-

tem will give Montreal its first street

illumination of a modern character.

Brockville, Ont.—The Water and
Light Commission has decided to call

new tenders for the filtration plant, ae-

(•i;rdin,i;- to revised plans and specifica-

tions prepared by the town engineer.

One set of tenders have already been
received but certain alterations have
lieen made in the plans to suit local con-

ditions.

Port Moody, B.C.—If the electors of
Port Moody endorse a bylaw to be voted

upon on Oct. 7, the city will become the

home of an extensive steel works and
rolling mills 'to be elected there by
the Port Moody Steel Works Ltd. The
bjdaw is one to authorize the city coun-
cil to make an agreement with the'

company guaranteeing its debentures to/

the amount of $100,000.

Winnipeg, Man.—Seven tenders for
electric mains, switchboards and circuit

breakers for the power house at the new
law courts, were opened by Hon. T. H.
.Johnson, minister of public works, on
September 29. The tenders were as fol-

lows: The Schumacker, Gray Co., $6,-

950; Star Electric, .$7,Ono": Electric

Motor Sales & Repair Co., $7,985; Goold
Enaineering and Supply Co., $6,490;
The Dominion Equipment and Supply
Co.. $6,880; Robert McCren, $6,537.50;

McDonald & Wilson Lighting Co., $7,-

077.

General Industrial

Montreal, Que.—Pilkington Bros, have
received a permit for the erection of a

new factory.

Chatham, Ont.—The William Rennie
Co., Toronto, are building a warehouse
and elevator, estimated to cost $20,000.

Petrolia, Ont.— The Marine City
Sugar Co. is contemplatint;' establishint;

a plant, which will coat about $800,000.

E. Hyatt, Petrolia, is a stockholder.
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St. John, N.B.—Daley & Carvell havfi

purchased a site of 20 acres at Was-
hadenioak, N.B., and will build a factory

for the manufacture of axes, etc.

Hamilton, Ont.—The Mercury Mills

Co. will build a factory here, to cost ap-

proximately $250,000. It is expected

that construction work will begin

shortly.

Medicine Hat, Alta.—W. E. Clarke

proposes to establish a plant here for

making clay products. A by-law will

probably be voted on by the ratepayers

on October 25, to ratify an agreement

concluded by the City Council.

Ryerson, Sask.—The Saskatchewan

Co-operative Elevator Co.'s elevator at

this place was destroyed by fire on Sept.

21. The loss is estimated at $8,500,

which is fully covered by insurance. The

elevator will be rebuilt.

Winnipeg, Man.—Alfred W. Lawson,

of New- York City, a prominent manu-

facturer of aeroplanes, etc., has been in

communication with Industrial Commis-
sioner Roland with regard to establish-

ing a factory here for making aero-

planes.

Tenders
Ottawa, Ont.—Tenders for examining

"warehouse fittings, Fort William, Ont.,

-will be received until Thursday, October

14, 1915. Plans and specifications may
be seen on application to J. C Stinson,

clerk of works, Fort William, Ont.;

Jhos. A. Hastings, clerks of works.

Postal Station "F," Toronto, Ont., and

at the Department of Public Works, Ot-

tawa.

Ottawa, Ont.—Tenders for public

building fittings. Three Rivers, P.Q., will

be received until Wednesday, October

13, 1915. Plans and specification may
be seen on application to Chas. Lafond,

architect. Three Rivers, P.Q.; to R. L.

Deschamps, overseer, Montreal Central

Post Office, and at the Department of

Public Works, Ottawa.

Ottawa, Ont.—Under the direction of

the Honorable the Minister of Militia

and Defence, certain old stores, consist-

ing of leather, 2,700 lbs. ; leather, buff,

335 lbs.: wrought iron, 4,200 lbs.; scrap

steel, 116 lbs., and other stores, com-

prising canvas, rope, rubber, tarpaulins,

mattresses, etc., are for sale by public

tender until October 15. These stores

-may be seen on api)lication to the senior

ordnance officer. Old Fort, Toronto,

-daily, between the hours of 2 p.m. and 6

p.m., Saturdays and Sundays excepted.

Eugene Fiset, Deputy Minister, Depart-

ment of Militia and Defence, Ottawa.

Toronto, Ont.—Tenders will be re-

ceived, addressed to the chairman.

Board of Control, up to Tuesday, Octo-

ber 12, 1915, for the construction and
delivery of 36-inch stop valves, valve

operating mechanism and special cast-

ings, for main pumping station. Speci-

fications and forms of tender may be ob-

tained at the Works Department, Room
12, City Hall.

Ottawa, Ont.—Tenders will be received

up to Tuesday, October the 19th, 'for the

undermentioned items for delivery to

H.M.C. Dockyards at Halifax, N.S., and

Esquimau, B.C. : Brass bars, antimony,

iron firebar, brass sheets, aluminum, pig

iron, brass tubes, steel angles, iron

angles, copper sheet, steel boltstaves,

iron boltstaves, copper tubes, steel

plates, iron sheets, zinc plates, steel

sheets, India rubber, lead, milled steel

for tools, sheet packing, or sheet, etc.

Forms of tender and all information

may be obtained by application to the

undersigned, or to the Naval Store Offi-

cer at H.M.C. Dockyard, Halifax, N.S.,

or Esquimau, B.C. Applicants for forms

are requested to state definitely the item

or items on which they desire to tender.

G. J. Desbarats, Deputy Minister of the

Naval Service.

Building Notes
St. John, N.B.—It is reported that

large extensions will be made to the

warehouses at the Sand Point docks

here.

Toronto, Ont.—The erection of fire

stations at Earlscourt and Wychwood, is

contemplated. Plans have been pre-

pared and sites purchased.

Toronto, Ont.—The city architect has

issued a building permit to the Board of

Education for the erection of a three-

storey brick addition, costing $51,500, to

the North Toronto school on Eglington

avenue, near Brownlow avenue.

Toronto, Ont.—The Toronto Furniture

Co. have applied to the City Architect's

Department for permission to build a

$12,000 factory on Dufferin street near

Liberty street. This will be used for the

purpose of making boxes for the ship-

ment of shrapnel shells.

Toronto, Ont.—The Board of Control

has granted to tlie Dominion Govern-

ment a pemiit for the erection of a tem-

porary post office at the south-east cor-

ner of Front and Bav Streets. It will be

100 by 200 feet, clad with steel, two

storeys high, with flat roof.

Preston, Ont.—The Hydro-Electric

Commission has just completed arrange-

ments for the erection of six trans-

former station storehouses in Guelph.

Preston. Berlin. St. Marv's, Woodstock,

and Cooksville. The buildings will be

36 by 60 feet, and will be of metal con-

struction throughout.

Toronto, Ont.—The Board of Educa-
tion proposes to build a large new school

on Gledhill avenue. East Toronto, at a

cost of $55,400. An application has been

made for a permit for this work. The
Architect's Department has issued a per-

mit to the Board for the erection of a

tliree-storey brick school on Eglington

avenue, near Brownlow avenue. The
structure will cost about $51,.50O.

New Incorporations

The France & Canada Steamship Co.

lias been incorporated at Ottawa, with a

capital of $1,000,000, to operate a line

of steamers between Canada and France.

The head ofTice will be in Montreal, Que.

The Standard Toys, Ltd. has been in-

corporated at Toronto, with a capital of

$40,000, to carry on the business of

manufacturing toys, etc., at Toronto.

Incorporators, .lohn Anthony Chantler

and P'rnest Walter Chantler, of Toronto.

The Franco-Canadian Chemical Co. has

been incorporated at Toronto, with a

capital of $1,000,000, to manufacture

drugs and chemicals, at Toronto, Ont.

Incorporators, Robt. Alexander Stephen

and Adam McGowan Cook, of Toronto,

Ont.

The Dominion Brake Shoe & Foundry
Co. has been incorporated at Ottawa,

with a capital of $200,000, to manu-
facture all kinds of brake shoes at St.

Thomas, Ont. Incorporators, James
Stellar Lovell and William Bain, of Tor-

onto, Ont.

The Dome Consolidated Mines, Ltd.

has been incorporated at Toronto, with

a capital of $3,000,000 to acquire and

develop mineral lands and deposits. The
head office of the company will be at

Toronto. Incorporators, Charles Henry
Manaton and Arthur Hodgetts, of Tor-

onto, Ont.

The Montreal Engine Packing Co. has

been incorporated at Ottawa, with a

capital of $20,000, to take over the

business carried on under the name of

Montreal Engine Packing Co. at Mon-
treal. Incorporators, Edgar Alexander

Wright and Gordon Balfour Kingan, of

Montreal.

The Canadian Duplex Steam Trap Co.

has been incorporated at Ottawa, with

a capital of $40,000, to manufacture

steam traps and other appliances, at

Walkerville, Ont. Incorporators, Joseph

Hector Mailhot and Thomas George

Rakestraw. of Detroit, Mich., and Harry
Owens Kerr, of Walkerville, Ont.
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Manufacturing Tin Powder Cups for Shrapnel Shells

Staff Article

The various component parts which enter into the construction of shrapnel shells call for

icork of considerable variety. While powder cups are simple in form, the exacting require-

ments demand the use of accurate methods and every care in workmanship and material.

U

To secure the proper results from
the discharge of a shrapnel shell

the charg:e of bullets and resin

contained in the shell must be discharged

FIG. 1. i"(M!AiiN(: rowDKi! errs oN'
POWKI! riiKSS.

when at a certain distance from the de-

sired target. To accomplish tliis object,

a time fuse is ignited by perc\ission at

r'

the time the shell is discharged from the

gun. During the period of flight this

fuse bums through channels previously

set by adjustment of the time fuse,

which at the appointed time connects

with a quantity of explosive powder at

the base of the shell.

Britis!
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on the press, shown in Fig. 1. A closer

view of this die is seen in Fig. 2, with a

view of the eup as it comes from the die.

The general construction of the die is

shown in Fig. 3. The punch A is made
of cast steel, recessed and bored to re-

ceive the knock-out piece B and ejector

bolt C, which is riveted securely to the

knock-out.

The joint between the base and the

cover must be firmly soldered. This is

done by placing the cup in the jig shown
in Fig. 7, and revolving while the solder

is being applied. The casting A is se-

cured to the bench B. The stem of the

piece C is turned a free running fit in

the hole in the casting and pivoted on a

sharp point shown, allowing it to turn

tram, and further large orders for the

heavier types of shells, with the possi-

l)ility of orders for tlie manufacture of

heavy guns for the British Government
in Canada, were amongst the announce-
ments made by D. A. Thomas, the repre-

sentative of Mr. Lloyd George, Minister

of Munitions, in Canada, at a luncheon
given in his honor at the Windsor Hotel,

FIG. 6. CLOSE VIEW OF TOOLS FOR PRODUCING POWDER CUP COVERS.

In the die bed D is secured the cut-

ting ring E. The forming post F is

placed in a counterbore in the centre of

the die 'bed and secured by means of

three screws. The draw ring G is su))-

ported by means of four %-in. pins (a)

(a). These pins in turn are supported
by a plate encircling a rod screwed into

the tapped hole in the base of

the die. The pressure is

derijved from the use of a

cylinder of rubber between
two plates and about the pro-

jecting rod.

The piece H is a sketch of

the eup as it comes from the

die, also shown at (d) Fig. 4.

These cups are then placed in

a small chuck on a speed

lathe and trimmed, as shown
at (e) Fig. 4.

Making the Cover and Solder-

ing the Cup

The first operation on the

cover is blanking the disc,

which is 2 19-32 in. in dia-

meter and .022 in. thick.

The second operation shown
at (b) Fig. 4 is shaping the

piece, which is performed in

the press operation seen in

Fig. 5. The next operation is

piercing the hole in the

centre, followed by the throw-
ing up of the flange, as shown
at (c) Fig. 4. Following
this operation, the two pieces

are placed together in a

press, Fig. 8, and firmly

forced to their final position,

as shown at (f) Fig. 4.

freely. A pilot D is turned on the piece

C for centering and holding the cup E
while being soldered.

THE MUNITION SITUATION
A REORGANIZATION of the Canadian
Shell Committee, under General Ber-

FIG. S. PRESSING COVKI! (JN POWDER CUP.

B^IG. 7. POWDER' CUP SOLDERING JIG

Montreal, by the local branch of the

Canadian Maufacturers' Association on
Friday last. There was a large gather-

ing, representative of many of the large

manufacturing concerns in Montreal, and
t'le keenest interest was displayed in Mr.
Thomas' utterances.

For the reorganization of the Shell

Committee Mr. Thomas said

that with the consent of Gen-
eral Bertram two of Britain's

greatest munitions experts.

Sir Frederick Donaldson and
Mr. Lionel Hichen, were now
on their way to aid in this

work, and advise with regard
to heavy shells and guns.

As to the charge that too

many shell orders had gone to

to the States and too few to

Canada, Mr. Thomas inti-

mated that economy had to be

considered, and in the past

Canadian manufacturers had
been slow in delivery, and
higher in price than either the

States or England. He, how-
ever, stated that the British

Government was anxious to

give every possible preference

to Canada, without sacrificing

efficiency, promptness of de-

livery, or economy of cost.

The British representative

also took occasion to reply to

the recent interview given by
Herbert Holt, criticizing the

attitude of the British people

in this war. He quoted many
instances to prove that the

British people were really

taking the war seriously.
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PRODUCTION METHODS and DEVICES
A Department for the Interchange and Distribution of Shop and Office Data

and Ideas Evolved from Actual Practical Application and Experience

SHELL EQUIPMENT IMPROVE-
MENTS.

By J. H. Moore.

IT
is a well known fact that the older

and more established a particular

process of manufacture may be,

there is just that longer a chance to im-

prove on what, at the outset appeared to

riG. 1. SPECIAL GRINDER FOR SHELL
BASES.

be first class in every respect. The

same applies to the manufacture of

munitions, and in the followinsc article,

the writer will place before the readers,

recent improvements in equipment in tlie

manufacture of 18-pounder shrapnel

shells.

One firm, which has been turning out a

considerable quantity of these shells,

have found that great trouble is experi-

there has been designed and built the

machine shown in Fig. 1. It is what
might be termed a special purpose

grinder, as being built for this work
only.

The chuck A is of the three-jaw uni-

versal type, allowing the shell to be

quickly and accurately adjusted in posi-

tion. The shell is gripped around the

body just above the driving band, leav-

ing the base end exposed. The grinding

wheel is mounted between the driving

flanges B, the spindle being carried by

a grinder head, which is arranged to

slide crosswise on the carriage C.

In addition to facing the base end of

the shell, the wheel is used to grind the

outside diameter of the base, thus neces-

sitating a longitudinal mo-

tion by means of hand wheel

and rack, as shown on the

front of the machine.

In Fig. 2 is shown an im-

proved type of mandril or

boring bar used on the in-

side of the shell. This bar

does three operations in

turn—namely, the. finishing

of powder chamber at bot-

tom, tlie facing of powder

chamber shoulder, and the

facing of shell to length.

"A" finishes the

of chamber. Slot

shows where the

to finish shoulder

while four slots

shown at "A," and are in four parts. A
small spring is placed between each jaw
for obvious reasons. The body "B" is

threaded internally, and screws on a hub

on flange "C," which is mounted on the

spindle of the machine. The jaws are

tapered 18 degs., and this is found to be

ample to work satisfactory. To give

double driving power to this chuck, a

square plug with round shank is placed

in hole "D." This square portion of

plug engages with square hole in shrap-

nel plug, and so drives from both this

hole and outside diameter, where ehuck

grasps. Holes E are provided for

tightening up body B by means of a pin

wrench or bar F.

Cutter

bottom

"B"
cutter

goes in

;

FIG. .">. CHUCK FOR SHELL PLUGS.

"C" show where the cutters for facing

off to length are placed. The two last

cutters have considerable adjustment, as

can be clearly seen, and this fact will be

keenly appreciated by those who have

figured on this type of work. The hole

" D " is for internal oil feed, and as bar

is hollow, all cutters are well supplied

with lubricant.

FIG. 2. AD.IUSTABLE SHELL AKBOR.

cneod in getting the base of shell just

light, both as to size and finish, as the

inspectors are very particular of this

point. To make sure that all are similar

Fig. 3 illustrates a very handy chuck

tor shrapnel plugs, and one which is not

only quick in action, but also extremely

accurate. The chuck jaws proper are

AN INTERESTING CURLING
FIXTURE

By L. E. Gehman

THE illustrations herewith show a type-

writer part and a fixture for curling it

to the shape shown. Before curling, the

part is cut off and bent with press tools,

not shown, as not being of much interest.

To load the fixture shown, the elamp

lever A is swung back and the pin B
engages with projections C on the sides

of the clamp D, thus raising the latter.

The clamp is fastened to the body L

of the fixture by blocks S and swings on

pin R. The blank is placed on the nest E

which is machined or profiled so that the

blank fits the nest very firmly, the nest

being made from a piece of rectangular

cold-rolled steel, with rack teeth eut on

the under side.

In operation, the rack is engaged by

the pinion F which has just a sufficient

number of teeth to cause enough move-

ment to perform the operation. The rest

of the pinion is left blank to act as a
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stop and prevent the operator from dis-

engaging the rack and pinion.

After the hlank is placed in the nest

E, the clamp lever is drawn toward the

operator, forcing the clamp D on to t!ie

piece to be curled. The force which tlie

clamp exerts against the piece is reg-

ulated by the nuts G and spring H. The
latter is adjusted so that there is a good

sliding fit between the clamp and the

work.

The piece is now ready to curl and

the next move is to pull the lever K to-

ward the operator. To this lever is at-

tached the pinion F, which moves the

rack and nest forward, and in doing so,

the blank is forced against the curling

tool which is of tool steel, hardened and

ground, and is beveled to an angle of 30

degrees.

The curling tool is fastened to the east

iron body L by the screws M, and the

holes are elongated as shown to allow for

adjustment. The adjustment of the curl-

ing tool is made by screws N which are

in the bracket 0, the latter being fas-

tened to the body by screws P and

dowels T.

As the blank is forced against the

curling tool, the end of it slides up over

the beveled edge, its outer fibres on the

side which strikes the curling tool are

stretched, and the opposite side con-

tracts, causing the blank to bend up into

a circle.

If the blank does not curl enough, the

moved in the opposite direction until

satisfactory adjustment is made.

QUARTER TURN DRIVE
By J. H. R.

THE accompanying sketch shows a

quarter turn drive employed in the

L.WOUT OF QL'.^KTER-TURX BELT DIUVE

John McDougall Caledonian Iron Works,
Montreal, to drive a large planer.

our readers. The position of the planer

was such that the counter shaft J would
come at right angle to the line shaft.

The cut illustrates the method adopt-

ed to obtain the desired drive. Tlie

counter shaft for the planer is placed

so that the lead of the pulley A comes

directly below the face of the pulley B,

which is on the line shaft C, the latter

being located on the gallery above the

main floor. The two planks D were

erected to support the brackets E which

carried the counter shaft on which the

idler pulley F is secured. The planks D
are kept in position by the brace G. The
idler H is secured to the shaft that re-

vives in the brackets I; these being fast-

ened to the floor as shown. The drive

is through an 8-inch double belt, and has

given satisfactory service over a con-

siderable period.

STORAGE OF COAL
UNFORTUNATELY, coal does not im-

prove with keeping, but opinions diflfer

considerably as to the extent l)y which

it deteriorates, and as to the means most

likely to preserve it economically. Hav-
ing got some thousands or tens of thous-

ands of tons of coal, preferably at a

time when the market price is down,

what is the host njeans of preserving the

fuel?

Three methods of storage at least are

available. The coal may be piled in

stacks, in the open or under cover; or it

may be put in bunkers; or it may be

l)laeed in tanks which are then filled

vith water. Bunker storage is limited

by considerations of capital cost to rela-

tively small amounts of coal, but is spe-

cially convenient for temporary storage,

e.g., holding a day or two's supply for

the washeries of a colliery or holding

fuel on its way—through the bunkers

—

to a boiler installation. The cost of a

tank store is less than that of an equal

overground bunker capacity, and is jus-

tified in very much larger sizes by the

advantages of wet storage.

Ordinary pile storage is the simplest

and cheapest system, but it exposes the

fuel to "weathering" action, the effect

of which is to weaken the coal mechan-
ically, reduce its heating value and in-

troduce a certain risk of spontaneous

combustion.

CURLING FIXTURE FOR TYPEWRITER PARTS.

curling tool R is moved nearer to clamp While the arrangement may not be

D, and if it curls too much, the tonl is original, it may be of some interest to

DEMAND FOR NUTS, BOLTS,
RIVETS, ETC.

INQUIRIES are being received for nuts

and bolts of various sizes. In normal

times large quantities are manufactured

in the United Kingdom for home use, but

the manufacture has been discontinued

or curtailed by many factories owing to

the utilization of their plant and labor

for the making of munitions. In addi-

tion, large quantities are annually im-
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ported. The United States and Belgium

were the main sources of supply before

the war. but naturally imports from the

latter country have ceased.

There is also a brisk demand for nails,

screws and rivets of all sizes. Manu-
facturers who are in a position to supply

these, or nuts and bolts, should forward

a range of samples which will be placed

before prospective buyers. In addition,

manufacturers are invited to communi-
cate direct with about twenty buyers

whose names and addresses may be ob-

tained from the Department of Trade
and Commerce, Ottawa.

its weight, after considerable material

had been removed. There being no

tables at hand we made a guess at the

weight. Is there any rule for finding

the weight of round iron shafting?

Answer.—A fairly accurate method is

to divide the square of four times the

diameter by six, and multiply this by

the length in feed. Example:—To find

the weight of a piece of 4 inch round

shafting, 3 ft. 8 ins. long, the above

rule expressed as a formula becomes.

W =
®

Questions and Answers
Question— (a)—In a reciprocating

engine, is the erosshead and piston in

the center of the stroke when the crank

pin is midway between the front and
dead centers?

(b)—If not, what is the position of

the crank when the piston is in the

middle of the stroke

Answer— (a) — No. the reason for

(4d)=

6

XI
(4X4)=

X
8

12

16X16 44

X- =1561/2 lbs. nearly.

6 12

Question—What proportion of oxygen

and acetylene burns in a blowpipe when
welding by oxy-acetylene?

Answer—The ideal proportion should

be 1 cu. ft. of oxygen to 1 cu. ft. of

acetylene. In practice a little more oxy-

gen is burnt than acetylene but the pro-

riSTON ANI> CltdSSIlKAI) LOCATION l.irKI!\.

same being due to the angularity of the

oonnecting rod. The relative difference

may however, be reduced somewhat by
increasing the length of the connecting

rod. The 8pace(d) is the distance that

the erosshead is nearer the crank center

when the crank pin is in a vertical posi-

tion.

(b)—The skeleton sketcii shows the

position of the connections when the

erosshead is midway in its stroke. The
travel A'B of tlie erosshead will equal

tiie diameter a—b of the crank pin cir-

cle, therefore the distance c-o will equal

the length of the connecting rod. Strik-

ing an arc with center at and length

€-0 will give the position A of the

crank pin when erosshead is in 'a cent-

ral position.

• • •

Question—Sometime ago wiiile turn-

ing a .shaft. I was asked bv a clerk for

portion of acetylene to oxygen should

be as nearly as possible one to one. The

same blow])ipe using too high a pressure

of oxygen will render this proportion

less advantageous.

* » •

Question—What is the cause of a belt

always having a tendency to climb up

on to the larger step of a cone pulley?

Sometimes it succeeds in climbing and

this often results in the breaking of the

belt, or it may commence to climb and

twist completely over.

—

K. L.

Answer—The climl)ing of a belt may
result from one of many causes or from

the combination of several. The two

cones may not line up with one another,

the shafts may not be in alignment, liic

belt may not be properly laced or an

accumulation of grease or belt dressing

adhering to the side of the cone may re-

sult, in trouble stated. If the joint is

not properly cut and laced, as shown in

Fig. 1, the portion between a and b will

extend beyond the path of travel of the

rest of the belt, and this section

will want to climb. A very common
cause of trouble is the use of too much
belt dressing which in time gathers on

the side of the cones. The belt in its

motion comes in contact with this and

causes trouble. Care should be taken

BELl' CLIMBING QUEItY.

to keep the surfaces of cone pulleys as

free from dirt and grease as possible.

All cone pulleys or those having flanges

should have their sides undercut to re-

duce the belt friction as shown at (a) in

Fig. 2. By this method, the belt only

has a bearing on the sides of the cones

at two points. Proper attention to belts

is one of the chief essentials to success-

ful production.

* « •

Question—What diameter of blank is

required to obtain a hexagon which is

to measure 4 inches across the flats?

Answer—As shown in the figure the

diameter of blank will be equal to the

length of the diagonal (x—y). As half

the distance across flats (o—c) will

equal 2 inches we have one side of the

right triangle A C 0. To find the length

of hypotenuse (o—a) we have from the

functions of trigonometry,

nL\MBTEI{ OF BL.\NK QUERY.

side adjacent

hypotenuse= -

0—

C

cosine

2

2.309 ins.

cosine of 30 dei! .86603

Then diameter of blank === 2.309X 2 =

4.618 inches.
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NEW PROCESS DEVELOPMENTS
Inventive Genius and Research Operate to a Dual End— They Aim to Improve

What We Now Possess and Bring to Our Service Commodities Before Unknown

/ PROTECTIVE COATINGS FOR
METAL*

By H. B. C. Allison**

THIS brief review of some of the

processes at present in use for

protecting metals from oxidation

will be confined to two types: firstly,

that in which the metal itself is made
moire resistant, usually by soone ohemical
treatment; and secondly, that in which
another metal is used as a surface coat-

ing.

In the first instance, a coating is

formed which must possess the follow-

ing properties, if it is to be successful:

It must be homogeneous, continuous, re-

sistant to attack by acids or alkali, firmly

attached to the base metal and must
have a similar expansion coefficient. The
ideal metal coating Should also be homo-
geneous and continuous, but should be
strongly electropositive to the base metal

and should form electropositive alloys

with it, 90 thait in case of oxidation the

coating will be attacked and the base

metal protected.

As iron is the metal most commonly
used as the base, the processes chosen
will be those used for its protection, al-

though some may be applicable to other

metals. It was known for a consideraljle

time before any process was devised

that the black or magnetic oxide formed
on iron, under certain conditions, was a

veiry fair protective coating. Attempts
to control and improve this coating have
led to a number of patented processes,

of which two may be taken as typical.

Bower-Barff Process

The pieces to be treated are heated to

a temperature of 900 deg. C. in a closed

retort. When this temperature has been
reached, superheated steam is admitted
for 20 minutes and a coating consisting

of a mixture of red and black oxides is

formed. Producer gas is then substi-

tuted for t'he steam and allowed to act

for the same length of time. After cool-

ing somewhat, the pieces are oiled and a

smooth, green-black coating is produced,
which affords efficient protection from
sea water, acid fumes, etc., and will

stand a wide variation in temperature.

Gesner Process

This is a further development of the

foregoing process. The pieces to be
treated are maintained at 600 deg. C. for
20 minutes, after which steam at low
pressure is let in at intervals for 30
minutes. The steam, on entering, passes

•Oenernl Electric Review.
•Of Reseroh Laboratory, General Electric

Co.

through a red hot pipe at the base of

the retort, and is thus partially decom-
posed into hydrogen and oxygen. After
this treatment a small quantity of naph-

tha or hydrocarbon oil is introduced and
allowed to act for 15 minutes to reduce

any red oxide, and also to carbonize the

surface. The coating is said to be a com-

pound of iron, hydrogen and carbon, and

analyses have shown that a minimum of

2 per cent, hydrogen is present. It is an

improvement on the Bower-Barff process

in that the danger of warping, due to

high temperature, is removed, the size of

the piece is practically unaltered, and

the tendency to scale is much less.

Both processes are quite expensive, but

users have usually found the protection

afforded of sufficient benefit to warrant

the added expense.

Protection fcy Chemical Means

There is one process which may be of

interest in this connection, known after

its inventor as "Coslettizing. " The
pieces to be coated are first cleaned as

usual, either by pickling or sand blast-

ing, and are then placed in a boiling

water solution of phosphoric acid, in

which iron or zinc filings are always pre-

sent. The period of treatment is from
one-half to three hours, depending on
the thickness of the coating desired.

After drying, the pieces are usually oiled.

By this treatment a very slight amount
of the surface of the article is converted
into certain phosphates of iron, but most
of the coating comes from the solution

itself.

This coating has been found to be par-

ticularly useful in the tropics, and is em-
ployed in one instance for typewriters.

It is not a complicated process or an ex-

pensive one and the finish is very dur-

able. It is, however, subject to patent

restrictions.

Protection by Another Metal
The agent used in the majority of

cases for protecting iron is the metal

zinc. Zinc is strongly electropositive to

iron and so are its alloys, if free from
impurities. It is also readily available

and may be applied by a number of

processes.

Hot Galvanizing

The oldest process is that of hot gal-

vanizing, which consists simply of clean-

ing the piece, coating with a suitable

flux and then dipping in the molten zinc.

The piece is usually wiped after this to

improve the coating. This process has

the disadvantages of limiting the thick-

ness of the coat, of plugging any small

holes, of the composition of the coating

being variable, and the possibility of in-

cluding injurious and corrosive sub-

stances in the coating, which may cause

early failure.

A modification of this process is

known as the Lobman process. After

cleaning, the article to be coated is dip-

ped in the Lohman bath, which is a solu-

tion of hydrochloric acid, mercuric

chloride and ammonium chloride; it is

then dried before immersing in the

molten metal, which may be any one or

a mixture of a number of metals such as

lead, zinc, and tin. The chief point in its

favor seems to be that the junction be-

tween the iron and the protective alloy

is kept free from all oxide, and, there-

fore, the alloy -will fill all the pores and

no corroding asrent can be included.

It is claimed by its backers that a

graduated alloy is formed so that the

protective coating cannot be eompjetely

broken through except by breaking the

sheet itself.

Cold Galvanizing

Another process being used more and
more as it is improved is that of wet
galvanizing or electroplating. In this

case the article to be coated is suspend-

ed as a cathode in a suitable bath and is

subject to easy control. It provides a

coating of high purity and uniform

thickness in general, but recesses and

corners cause some trouble. It is liable

to be more or l«ss porous and may con-

tain acid which will eventually cause

failure. In both of these processes, hot

or cold, the coatin? does not become inti-

mately connected with the base metal

tlirough deep alloying.

. Sherardizing

The latest process of this type is

sherardizing. and it is undoubtedly the

most perfect as a protection. The ob-

ject to be sherardized is placed in an iron

drum which is filled with a mixture of

finely powdered zinc and zinc oxide in

varying propwrtions, and is heated in a

reducing or inert atmosphere for a

period of time, the length of which de-

pends on the thickness of coating de-

sired.

The coating so obtained consists of

four protective layers. Next to the

pure iron is an alloy C, rich in iron,

upon which is another definite alloy B.

containinir more zinc. Then there is a

layer containing a number of more or

less unknown alloys, and finally a layer

of pure zinc. This makes a coating

which is not easily broken down and

which is continuous. The principal ob-

jections to its use are the high tempera-
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tiire to which the piece must be sub-

jected Jind the increase in size which may
be caused.

The theory which has been aavanced to

explain this process is interesting in that

it may be considered as a distillation pro-

cess. The zinc dust which is obtained
from the zinc smelters is said to be in

ft state of unstable equilibrium, so that

ill contact with the hot iron it undergoes
a change tending to restore it to the nor-

mal condition. During this change some
of it alloys with the iron, thereby lower-
ing the vapor pressure for zinc in that

region. A slow distillation then b^ns
from the zinc nearest the object itself.

As the alloy becomes richer in zinc the

difference in vapor pressure becomes
less and less and then finally become?
xero. This is found to be the case in

practice. The deposition becomes slow-

er as the time is extended.

Calorizing

This recently developed process makev
use of aluminum as the protective metal
and is of particular advantage in pre-

venting oxidation at high temperatures.
The protective action is due to the oxide
form<d by the action of heat on Ihc pro-

tecting metal, rather than to any elec-

trolytic relations (between the .iluminum
and the base.

Tt has been found very useful in the
case of iron utensils subject to direct
contact with flames at temperatures up
to 1,000 deg. C, and also in the ease of
boiler tubes, for the life is increased
many times by this treatment and the
=;aving in the cost of replacements is

much greater than the additional initial

fost of calorizing.

Schoop Process

One of the most recent processes, and
nne of the most promising, is the
.Schoop process. This is applicable to
the deposition of metals or alloys on any
wrt of an object. The apparatus con-
•(ists of a pistol into which the coating
nuetal is fed as a wire. It passes through
a straightening and centrein? device in-

to the nozzle, where it is fed through a
burner whose temperature may be resu-
lated from 700 deg. to 2.000 de?. F. The
molten metal is carried a short distance
by the gas current and is suddenly caught
by a powerful blast of compressed air

which shoots it out of the nozzle with a
velocity of 3,000 feet per second, direct-

ly on the object to be coated, which is

heild a short distance away. The coating

is homogeneous, continuous, and of any
desired depth, and is also exceedingly

intimate.

The theory of the Schoop process as
given by its inventor, is that the gase-
ous medium used is much larger in

volume at any moment than the drop it

has pulverized and is carrying, and the
gM is expanding so rapidly that its tem-

perature is far lower than that of the

spray. A rapid exchange of heat, there-

fore, takes place between them, which
consolidates the molten particles and
gives them a temperature far below the

melting point. If the particles arrived

in a liquid' state at the base with the

observed velocity of 3,000 feet per sec-

ond, they would simply splash on the

surface and largely rebound. As a mat-
ter of fact they impact and inter-pene-

trate freely, and the later bombarding
particles unite with the earlier ones to

to form homogeneous compact bodies.

In accounting for the observed action
of the Schoop spray at the receiving ibase,

it is supposed that the cooled particles

of the metal just before impinging with
great velocity on a hard surface, are in

an abnormal physical condition. Due to

the heat of collision they pass directly

into a vapor which condenses and soli-

difies on the relatively cold receiving

body, penetrating by osmotic pressure

the superficial pores of the base when an
affinity for the latter exists, and other-

wise driven in by the pressure behind
it. In either case it condenses and soli-

difies after penetration, and is effective-

ly dovetailed into the base. The ham-
rpering and bombardment of the soli-

dified first coat by the minute succeeding

partides is practically a process of cold

working. The entrained particles

liquidify and solidify so rapidly that the

metal has not tim.e to return to its

natural crystallized state."

There are many other processes in use,

tliose outlined being chosen as represen-

tative of the various different means em-
ployed to obtain the desired protection

because of their prominence, or of some
new feature which thev contain.

CO-EFFICIENT OF FRICTION OF
BELTING MATERIALS

AN investigation has been made for a

firm of belt manufacturers into the pro-

perties of driving belts of various ma-
terials. Determinations were made of

the co-efficient of friction with different

values of tension on the belt and also of

the stretch for different loads. In or-

der to determine the co-efficient of fric-

tion, the belt was placed over a pulley

attached to the mandrel of a lathe, and
both ends of the belt made fast to loaded

levers, by means of which the tension in

the belt could be adjusted. One lever

end was attached to a spring balance,

and, on rotating the pulley, the friction

lifted the load on this lever and regis-

tered a pull on the spring balance at-

tached. The other end of the belt re-

mained under the tension due to the

loaded lever at its end. The values of

the tension on the two sides of the fric-

tion pulley being thus observed, the co-

efficient of friction could be calculated.

The materials tested included ordinary
leather, balata, cotton, and several hair

belts. The following values were ob-

tained for the co-efficient of friction and
the stretch, the figures being tabulated

for a tension of 200 lb. per inch width
and for 800 lb. per square inch. The
width of all the belts was 4 in.

Tests of Belting Materials

Total load (200 lb. per inch width) )=
800 lb.:

Area Coeff. Stretcb
M.iterlal. In of per

sq. ins. friction cent.
Ordinary leather 1.07 .34 3.2
Rawhide 58 .38 2.5
Balata 98 .54 1.6
Cotton 1.16 .28 1.3
Ordinary hair belting. 1.32 .24 l.J)
Patent hair belting (1) 1.30 .41 1.4
Patent hair belting (2) 1.62 .79 1.4

Load 800 lb. per sq. inch:
Area Coeft. Stretch

Material. in Total of per
sq. Ins. load friction cent.

Ordinary leather. .1.07 856 .35 3.4
Rawhide 58 464 .66 1.3
Balata .98 784 .54 l.fi
Cotton 1.16 928 .29 1,3
Ordinary hair belt-
ing 1.32 1056 .26 2.1

Patent hair belting
(1) 1.30 1040 .37 1.0

Patent hair belting
(2) 1.62 1296 .80 2.0

These figures show that the advantage
of the more modern belting materials
over the ordinary leather is rather in
the reduction of stretch than in any im-
provement in co-effieient of friction.

They also exhibit the reason for the su-

periority of rawhide belting, which, al-

though very light, stretches but little,

and has a very high co-efficient of fric-

tion as long as the tension is not made
too great. The behavior of the hair

belting is also interesting, the ordinary
belting being very similar to cotton,

while the possibility of improvement by
treatment is shown by the two patent
hair beltings tested.

The co-efficient of friction did not
prove to be constant at all tensions, nor
was the behavior of all the substances
the same with regard to the influence of
the tension on the co-efficient of friction.

French Fuse.—The fuse of the famous
75 field gun consists of a sealed tube of
tin containing burning composition,
wound in a spiral round the head of the

shell. In the head of the shell are holes

communicating with the explosive within.

The fuse is set by piercing it in a spe-

cial machine which forces the sealed

tube through the hole in the sliell head at

a point depending on the time after fir-

insr that the shell is set to explode.

When the flame of the burning composi-

tion reaches the pierced point it ignites

the explosive.

@
What to Ask For.—Get the habit of

ordering drills by their diameter in deci-

mals. Don't try to remember the num-
bers of drill gauges that never should

have been made.



370 Volume XIV

Plating and Polishing Pant of the Russell Motor Car Co.
By Walter S. Barrows*

The product of this company at West Toronto, Ont., has always been characterized by
its excellence of f.nish. Few people are aware of the scientific knowledge and practical skill

necessary to insure continuous successful operation of a plating plant. Again when the ac-

tual quantity of work produced is taken in consideration, the necessity for efficient equip-

ment and help becomes increasingly evident if required output is to be maintained.

THE plating and polishing depart-

ments of many industrial plants

are usually the least interestiiia'

features shown the visitor. This fact is

contrary to what one might expect. The

plating and polishing department of the

Russell Motor Car Co.'s Works at West
Toronto is, however, an exception, and

enjoys the distinction of being the finest

in Canada. The cleanliness of this de-

partment has created considerable com-

ment among men who know the existing

conditions in similar departments

throughout the North American icon-

tinent.

Electrical Eauipment

The equipment generally is very com-

plete, the high quality of product re-

quired necessitating the installation of

none but the most modern and efficient

apparatus. The electrical units consist

of two direct current dynamos, one sup-

plying current at 10 and 5 volts with a

three-wire system, and the other sup-

plying a 6-voIt current.

The latter is a shunt wound multipolar

machine having a capacity of 2,500 am-
peres, and is operated in connection with

a 3,500 gallon nickel solution. The cop-

per plating tanks, brass plating baths,

mechanical platers, etc.. are supplied

with 5-volt. current from the first men-

tioned dynamo, while the 10-volt circuit

from the same machine is employed in

the operation of electro-cleaning solu-

eapacity of this three-wire dynamo is

1,800 amperes. Tlie entire power section

of the department is separateil from the

W.Vr.TKK S. BAKItUWS.

relating section by glass partitions, tlie

polished metal parts of the machines,

and all connections, bus bars, etc., within

tlie power section being kept scrupulous-

ly clean and bright.

Kach tank in the nlating room is Cun-

type, are so wired as to permit the use

of .Juitnble current densities witi;oHt un-

due heating.

Mickel and Copper Baths.

The nickel baths average 225 gallons

per tank, and are nearly all of the double
row type employing three rows of anodes.

Uywards of 4,000,000 bicycle spokes are

plated annually in still solutions, the re-

sult being a practically rust proof spoke
the reputation of which has spread to

all parts of the world.

A cyanide copper solution of 600 gal-

lons is used in copper plating all steel

parts previous to nickel plating. The
copper plate is exceptionally heavy and
durable, no competition or rush orders

being- allowed to interfere with the re-

cognized standard of plating in this

establishment. Exceptional care is taken

in the preparation of all parts before

treatment in the plating solutions, over

700 gallons of alkaline cleaning solu-

tions being employed for this purpose.

Electric cleaners with double throw

switches are operated with a 10-volt

current.

The famous "solid brass" plating pro-

duced by this corrapany is the result of

persistent efforts on the part of the fore-

man in charge. Copper and zinc anodes

are used in the brass bath, and the elec-

trolyte is a very simple and inexpensive

solution.

Plating Small Parts

Bicycle spoke nipples, and parts of
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This treatment produces polished and
plated parts in large quantities with a
minimym of labor.

The plating room while located on the
third floor is supplied with an excellent
drainage and ventilation system. The
floors are of concrete faced with asphalt-
ed tar paper, and protected by wooden
slats. All water is conducted to a dram
at the centre of the floor, and the depart-
ment is well flushed and scoured once
each week. Ventilation is eft'ected by
means of hoods placed above each tank
containing solutions from which
emanate strong fumes or steam
during operation of the bath.
Tlie larger of these hoods are
connected direct to outside
draft, while the smaller hoods
are connected to a rotary suc-
tion fan.

Parts for between 20,000 and
30,000 bicycles are plated an-
nually, together with parts for
120,000 skates, and thousands
of automobile parts. Special
solutions are operated for spe-
cial lines of work and the
latest developments in electro-
plating are put to a severe test.
The department is equipped
with a chemical laboratory for
the study of various solutions,
and the perfecting of ideas
may be of commercial value
business. The recent tests
bait plating solutions carried on at this
plant have added a new and valuable
chapter to modern electro-plating litera-
ture. Upon entering .this very interest-
ing department the visitor is impressed
with the neat and clean appearance of
everything, each employee being trained
to do his share toward maintaining
system, efficiency and cleanliness. A
ball burnishing and wet tum'bling section
IS included in the plating room. Here
aluminum and steel parts "are economic-
ally processed preparatory to plating;-.

One of these tumbling barrels is tlu;
largest barrel operated in any plating
department in Canada, it having a capa"
city of appro.ximately 200 gallons.

Polishing and Buffing

The polishing, grinding and buffing de-
partment is located on the same floor
with the plating room, but- separated
from the latter by a storage room. In the
polishing room 3.5 men are employed, and
the working conditions are as nearly
ideal as modern ventilating machinery
will permit. The blower system is wor-

_

thy of particular attention as it is un-
t usually large and efficient. The sanitary
(
condition being well taken care of. The

!

room is airy, well lighted and kept clean
«nd neat in every detail. The policing
ma^^hinery is operated by separate motor
power, and the entire department is be-

CANADIAN MACHINERY
ing equipped to facilitate heating by ex-
haust steam.

In the manufacture of automobiles,
bicycles and skates, the necessity for
care and skilled workmanship exists in
every department, but if the final finish

of enamel or plating is not satisfactorily

effected the product cannot become a
leader in its respective line. All the pro-
ducts of this company are protected and
finished "up to a standard not down to
a price."

(JEN'BRAL VIEW OP PLATI.\(i KnoM kijom i,-vt,> ixTor-
FINI.SHED WORK SECTION IN LEFT FORVRVuNa'^''-

which

to the

if CO-

STORAGE AND TRANSFER TRUCKS.
By G. Lock

THE trucks here shown, are used by
the Henry & Wrigli,t Co., Hartford,
Conn., to hold finish-ground drilling
machine spindles. Kept in this way the
spindles may be easily run wherever
wanted, are free from danger of being
"bruised", and at the same time are
convenient to get at. The inside of the
box-body has sloping shelves with heavy
cleats to separate the spindles. The
same idea is applicable to numerous
other kinds of work.
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ELECTRICITY FROM BELT SLIP
THAT the unavoidable slight slip of all
running belts on their pulleys produces
static charges of electricity in these two
bodies has often been remarked, and it
has sometimes been suggested that this
has been the cause of mysterious explo-
sions in powder works. Interest, there-
fore, attaches to a simple device for re-
moving this charge, described by W. T.
Estlick, in the Electrical Review and
Western Electrician.

It was used in a textile mill where cot-
ton looms were running with
rubber work, so that it was
necessary to keep the room
perfectly dry. These condi-
tions caused the accumulation
of large charges of electricity
in the belts of the motors driv-
ing the looms, with the result
that the belts attracted all the
particles of lint floating about,
eventually shaking them on to
the yarn and making the work
dirty. The bits of lint would
also gather in the motor, and,
when this was blown out
would settle on the work.

On two occasions also a
squirrel-cage motor burnt out,
apparently from no other
cause than that of the charge

in the rotor discharging to earth by
sparkling across on to the stator wind-
ing and puncturing the insulation. Cop-
per strips connected to earth were then
placed above and below the belt, brush-
ing lightly against it. After this no
more burning out occurred, and the col-
lection of the particles of lint wa.s also
jirevented.

®
'GASOL," a semi-natural gas, is
being introduced as a substitute for
acetylene and hydrogen for autogenous
weldinii'.

STORAGE ANiD TRANSFER TRUCKS.
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for tfie Machine,
Pattern, Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

DRIVING HOME H.E. SHELL BASE
PLATES

A MACHINE of entirely new de-

sign for use in plants making
high explosive shells ha.s been

developed and built by the Holden-Mor-
gan Co., Toronto. Until the appearance
on the market of this machine, the plug
has had to be screwed into the shell

bage by means of a hand wrench, a

somewhat slow and laborious method.
The accompanying illustration shows
clearly the main features of the machine
and the following brief description will

serve to explain the design and method
of operation.

The bed of the machine is a hollow

iron casting supporting two bearings for

^^^^^^^^^^^^^^

M.iCHINE FOlt DIMVING HOME II.E. SHELL
BASE PLATES.

the spindle and a table for the vise. At
the side of the bed, low down, are two
brackets holding a shaft with a pinion,

pulley and friction clutch. The pulley

is driven direct from the main shaft by
a 4-in. belt, and is continuous running,

no countershaft being necessary. A
large spur gear is keyed on the end of

the upper spindle, the gear wheel being

driven by the pinion on the clutch shaft.

At the end of the spindle is a chuck
made to take the square end of the base

plug. In front of the coil spring is a

collar fastened to the spindle and
against this collar are two Angers or

prongs operated by foot lever in front

of the machine.

The operator having first entered the

plug in the base recess, places the shell

in the vise with the square end of plug

in the chuck. By means of the foot

lever he draws the spindle back and

with it the gear wheel and chuck, at

the same time pressing the shell towards
the chuck. When the spring is closed,

the shell is tightened in the vise and
the clutch at the side thrown in, and
while the spindle is revolving, the plug
is being screwed into the shell base. At
the same time, the spindle is being forc-

ed towards the shell by the spring, thus
following up the plug as it enters the

base. By this arrangement it is im-
possible for the end of the plug to come
out of the chuck. When the plug is

driven home the tension is thrown back
to the clutch which slips, and the oper-

ator throws it out.

The friction device on the clutch is

adjustable and can be set for any de-

sired tension. When set, the pressure

applied will not vary from the desired

adjustment. The whole operation, be-

ing mechanical, eliminates the variations

that result when the plugs are screwed
in by hand. The machine is of simple

design and substantial construction and
contains very few parts that can get

out of order. It is perhaps the most
efficient labor and time saving machine

that has been put on the market since

the manufacture of shells was first

started.

DRILL WORKER ON H. E. SHELLS
AT the shell plant of Canadian Blower
& Forge Co., Berlin, Ont., what is known
as their "Canadian" 20 in. drill has

been adapted for all of the lighter oper-

ations in place of the heavier type of

machines. The drill is giving especially

good service on sizing the threads. On
the British 18pdr. high explosive shell,

there is a thread I14 in- long on the in-

side, and of 2 in. diameter No. 14 whit-

worth gauge right hand. This thread

must be aeurately sized with a varia-

tion of not more than .002. The drill

referred to is we understand doing this

work with perfect accuracy and cutting

a clean thread. It is further equipped

with a milling cutter which re-sets the

bevelled surface at the end of the shell

on which the fuse rests.

For reaming the sides and finishing

the bottom a modification of the stand-

ard drill has been made. The automatic

power feed-travel-spindle has been in-

creased to 14^2 in. and is controlled

throughout its travel by an automatic

trip, which can be adjusted for any pre-

determined depth. The tripping mech-

anism which is on the hand lever shaft

is new and novel and does away with

the spindle sleeve clamp type of

trip. Tlie new arrangement permits
a length of automatic feed equal to the
full travel of the spindle. The single

feed of .030 of an inch per revolution of
the spindle for this particular drill is

positive and is obtained through two
sprockets and a linked chain. Three
stop cones can be substituted for the

chain drive and speeds of .004 to .007

and .012 of an inch obtained. The drill

has hand, lever and automatic feeds, so

that practically any condition of feed

can be met.

nniLL FOR LIGHTEU OPERATIONS ON
H.E. SHELLS.

The crown gear runs in a renewable
bronze bushing thereby eliminating

bother and expense of rebabbitting with
the chance of getting the spindle out

of alignment. The drill spindle has a

No 4 "Morse" taper, and the key drift

slot is below the sleeve, so that the key
drift can be used with spindle in any
position. The greatest distance from
the spindle nose to the table is 20% in-f

and from the nose to the base 36^2 in.

CARTRIDGE CASE TRIMMING
LATHE

THE Canada Machinery Corporation,

Gait, Ont., have placed on the market
a lathe which has been specially design-

ed to finish the British 18 pdr. shrapnel
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eartridiie ease, and also the 4I/2 inch

British howitzer cartridge ease. The
lathe work necessary to be performed, is

accomplished at one chucking of the

case.

The spindle is made about % in. less

in length than the shrapnel cartridge

case, allowing thereby the ends of

the latter to project so that machining
may be performed at both ends. The
spindle and pulley are in one piece, and
the spindle runs in a cast iron bearing

sleeve, which is gripped tightly in the

head by means of the top cap. At the

front end of the spindle, a lever oper-

ated chuck is carried. This chuck has

two sets of jaws, one for shrapnel cases,

and one for howitzer cases. The chuck

can be adjusted by means of a nut in

order to make it grip finnly, should any
slight variation occur in ease diameters.

The chuck lever is in a convenient

position at the front of the head, and
the continued movement of this lever

after releasing the chuck operates an

ejector rod for ejecting the case out of

the chuck when finished. This ejector

rod is also used as a stop rod when put-

ting the cases into the spindle, in order

to give the correct projection of the head

of the case front of the chuck. An ad-

justment is provided on this stop rod

by means of lock nuts at the rear of the

head. A cross slide operated by means
of a ball handle and screw is provided

with back and front form tools for form-

ing the shape of the head, and with a

facing tool haying an independent ad-

justment in relation to the form tools,

for setting to the head thickness. Dead
stops with a fine adjustment are pro-

vided for the cross slide.

The tools for boring, recessing and
threading the hole in the head of the

case, are carried in a four tool turret.

This turret has an automatic revolving

motion operated by means of the back-

ward movement of the pilot wheel. For
boring out the mouth of the cartridge

case and facing off the end to the pro-

per length, a back cutter head is carried

in »the headstock, and is traversed by
means of the pilot wheel, pinion and
rack shown at the rear of the head. The
cutter head is traversed forward until

the stop on the back of its sleeve strikes

the boss at the back of the head. This

ritop is adjustable on the sleeve and
governs the length of the case trimmed.

One facing tool and one boring tool are

carried in the back cutterhead, the bor-

ing tool being provided with fine ad-

justment for diameter. A leather disc

is also carried in front of the rear end

cutter head to clean out the cuttings

from the mouth of the case, preventing

them from lodging in the inside of the

spindle.

The mouth of the case is centered in

the rear of the spindle by means of a

floating centering collar, which provides

for any slight variation in case mouth
diameter. The lubrication of the spindle

has been given special attention, oil be-

ing carried to the spindle bearing by
means of a felt pad from an oil reser-

voir at the bottom, in addition to a sight

feed lubricator on top.

This machine it is claimed will finish

British 18 pdr. cartridge cases at the

rate of twenty-five per hour.

valves on the blow-off pipe has called

forth new examples of the valve-maker's
art. "

The Homestead Valve Manufacturing
Co., Inc., of Homestead, Pa., have de-

RENEWABLE BLOW-OFF VALVE
ONE of the most notable evidences of

the safety first movement is observable

in the increased precautions which are

now taken to insure absolute safety in

the operation of boilers. Among recent

developments, the adoption of double

H
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corrosive properties of which make it

particularly suited for this work. In atl-

dition to being of the re-grinding type,

the design of the valve is such that both

disc and seat can be quickly reversed,

thus practically doubling the term ol'

service before repairs are necessary.

The body of the "Hovaleo" valve is

made of semi-steel and all trimmings

of high-grade bronze. All-bronze valves

can be supplied also. Access to the in-

terior is obtained bv removing four bolts

or tremor such as is caused in a bell

when struck by the clapper. -Owing to

the difference in hardness and strength

between hard scale and Steel boiler tubes,

the scale is physically unable to vibrate

at the high speed of the steel. Conse-

er (g) at opposite ends. Piston (h) sur-

rounds vibrator (a), a ball and socket

arrangement being provided so that

vibrator (a) may be moved f)y piston

(h).

With the vibrator head in tlie level

UENEWAiii.lO ISLOW-OI'l- A.XI) (JTA UTIOlt Tlli.N VALVKS.

whiclnhol.d the parts of the valve body

together. Some State authorities have

already passed laws requiring double

blow-off valves and combinations of the

nature described, by means of wliich the

angle valve can be renewed, reground, or

overhauled by simply closing the quarter-

turn valve, thus avoiding closing down
the boiler or other interference with

plant operation.

FIG. 1. SECTIONAL VIKW OF "DEAN" BOILEU TUBE CI.E.ANEI!.

position as shown, the valve admits the

working fluid to the lower end of the

.•ylinder whereupon the piston is in-

stantly forced upward carrying the vi-

brator with it, and causing the head to

make impact with the upper side of the

tube. The action of the vibrator causes

the valve to travel downward and un-

cover the upper passage to the cylinder,

thus returning the piston to the position

shown.

The tapping action takes place at the

rate of from 3,500 to 10,000 times per

minute and gives rise to the series of

vibrations in the boiler tubes which re-

sult in the scale automatically detachin?

itself from the surface. Again, the vi-

bratory movement can be regulated to

such a mechanical nicety that at the

highest possible speed the tube is not

subjected to hammering in the usual

sense of the word—a gentle tapping of

very high frequency being what actually

takes place.

The actual force of the tap is equival-

FKi. 2. s P F c I A L-
T Y I

' F ( >F C I. EANER P
FOU "ST I R L I Xi;-;:
BOII;ER TUBES. '

THE "DEAN" BOILER TUBE
CLEANER

THE "Dean" Boiler Tube Cleaner pos-

sesses the unique feature of being adapt-

able for use in either water tube or re-

turn tubular boilers. By simply chang-

ing the vibrator head or hammer, the

cleaner becomes equally efRcient in re-

moving scale from the interior or ex-

terior of boiler tubes. The device is

purely vibratory in its action, being

therefore entirely free from any boring,

scraping or other rutting or frictional

action.

A sectional view of the apparatus is

shown in Fig. 1, from which it will be

seen that the vibrating head might be

likened to a power operated pendulum,

and its effect on the walls of the tube

is to create a state of localized vibration

([uently, the surfaces in contact are sep-

arated from each other almost imme-

diately, and a continuance of the vibra-

tion produces an internal disintegration'

of the scale causing it to fall away from

the tube surfaces in small pieces, which,

in the case of water tube boilers, are ex-

pelled from the tube by the exhaust air

or steam which operates the cleaner.

This peculiar action renders the

"Dean" tube cleaner particularly ef-

ficient in removing scale from corners,

crevices, or joints which are difficult of

access.

Referring to Fig. 1, the vibrator (a) is

hinged at (b), and carries at its outer

end, the vibrator head (c), while the

other end is formed so as to operate in

FIG. i. RE.MOVIXG .SCAI.i: FROM
OF BOILEU TUBE.

[XSIDE

ent to 21/2 foot ounces, and with 70 to

90 lbs. pressure it vibrates at a speed

of 5,000 to 8,000 times per minute. The
Dean cleaner is manufactured by the

William B. Pierce Co., of Buffalo, N.Y.

;i. KEMOVl.N*. SCALE FliOM UUTSIHE
OF BOILER TUBE.

valve (d). The hinge (b) is carried by

body (e) in which are formed passages

(f), one end of which is controlled by

valve (d), the other ends entering cylind-

All literature is advertising, and all

genuine advertisements are literature.

The author advertises men, times, places,

deeds, events and things. His appeal is

to the universal human soul. If he does

not know the heart-throbs of men and

women, their hopes, joys, ambitions,

tastes, needs and desires, his work will

interest no one but himself and his ad-

miring friends.
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AN UNEXPECTED VERDICT
TliK tenor ol' the speech uivcn by D. A. Tliomas

before tlie Montreal Branoli of the Canadian Manu-
faeturers' Association on rrifla"y la.st eannot be

(leseribed as reassuring from the viewpoint of Canadian
shell n)akei-.s. While all loyal Tnaiinfacturers must hope
that Mr. Thrtmas' meanincr luis been misinterpveteil, the

fact (hat Ma.ior-Oeneral Sir Saniiicl Huirhes lias taken

exception to several inferences, would indicate that Mr.
Thomas' visit to Canada is utterly barren of those results

which many of us had so fondly anticipated.

Coming as it did soon after Lord Curzon's unfortunate

contretemps in the House of Lords in connection with

Canada's supply of munitions, the visit of the Welsh mag-
nate was expected to counteract the temporary pessimism

induced by the noble lord's remarks. Hope ran high

regarding the happy impression which personal observa-

tion would make upnn the visitor, and coming as lie did in

the capacity of personal representative of Lloyd Geoi-ge,

the least that could be looked for was that our methods
and our men would appeal more strongly than ever to one

whose business capacity had brought him into such direct

contact with the British Minister of Munitions.

Either the ability of Canadian munition makers has

been grossly exaggerated or Mr. Thomas' qualifleations as

official observer are decidedly over-rated. Strictures such

as he is reported to have made regarding unsatisfactory

delivery, and allegations as to higher prices demanded

rt'ould never have been made by a person acquainted with.

the real history of shell making in this country.

If the personal qualifications necessary for the success-

ful control of large business interests, the ability to judge

men, observe conditions, weigh up past performances, and

deduce future accomplishments had been freely exercised,

above all if the intense desire and obvious capacity of

Canada to render a creditable account of lierself in sup-

plyinar munitions liad l)een fully appreciated by Britain's

Envoy, the present regrettable controversy would never

have developed.

One of the first principles in controlling labor, and it

applies I0 firms as well as individuals, is to pile up the

work ahead to such an extent that there is no time to

think of what is going to happen wiien the immediately

present job is through. No one knows when the war will

be finished, but everyone knows that while the war lasts,

shells will be needed, and needed badly. We do not say

that the supply of shells from this country will continue

till the actual conclusion of hostilities, but what we do say

is this: If the supply of shells from Canada is to continue

for an indefinite period, we ought to know it and know-

it now.

While exact information regarding results in British

factories is unavailable, there can be no doubt in tlie

minds of our manufacturers here resrardiiig' the results of

a comparison. Consider the difference in conditions.

Thousanfls of miles from the source of tlie busimss, the

conspicuous absence of instructors and advisors, the alto-

gether conspicuous presence of inspectors and ultra-rigid

specifications, latterly the omnipresent but oft delayed

vision of completed contracts and idle factories,—consider

all these things in the light of industrial enlistment so

strenuously being curried out in Britain, and then consider

how Canadian manufacturers as a body continue to main-

tain an attitude of solicitous effort in their desire to render

service to the Empire. v

If there still remains any doubt as to the loyalty of

Canada's efforts, the fidlest refutation is contained in

Major-General Hughes' statement: "No sliells whatever

were produced in England l)y commercial organizations

until months after Canada liad made delivery. Not one

shell was produced in any commercial institution in the

United States until long after Canada had been producing

enormous quantities. Canada's Shell Committee has led

the world in this line. Tiie regular manufacturers of war
material in the T'nited States and Great Britain were also

far behind the Canadian commercial iiiilustries relatively,

in their deliveries. The Canadian Shell Committee ....
was not free to enlarge its sphere of action. Had it re-

ceived larce orders at the beginning it would have been

able to rival the entire output of the United States and

Britain in quantities, but the orders came piecemeal, and

each was supposed to be the last."
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON.

Grey forge, Pittsburgh $14 70

Lake Superior, char-

coal, Chicago 15 75

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.

Middlesboro, No. 3 22 00

Carron, special 23 00

Carron, soft 23 00

Cleveland, No. 3 22 00

Clarence, No. 3 22 50

Glengarnock 26 00

Suramerlee, No. 1 28 00

Summerlee, No. 3 27 00

Michigan charcoal iron.

Victoria, No. 1

Victoria, No. 2X 22 00

Victoria, No. 2 plain.

Tea lead $ 3 25
Scrap zinc 10 50

3 50

9 50

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Aug. 27, 1915:
Buttweld

Black Gal.
Standard

.. 63 381/2

Liapweld
Blac'k <;»!.

26 00

23 00

22 00

Hamilton, No. - 22 00

Hamilton, No. 2 22 00

20 50

20 50

20 50

20 60

20 50

FINISHED IRON AND STEEL.
Per Pound to Large Buyers. Cents.

Common bar iron, f.o.b., Toronto 2.20

Steel bars, f.o.b., Toronto 2.20

Common bar iron, f.o.b., Montreal 2.20

Steel bars, f.o.b., Montreal 2.20

Twisted reinforcing bars 2.20

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh 1.30

Tank plates, Pittsburgh 1.30

Beams and angles, Pittsburgh .... 1.30

Steel hoops, Pittsburgh 1.50

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.10

Small shapes 2.35

Warehouse. Frei|rht and Doty to Fay. Cents.

Steel bars 1.90

Structural shapes 1.95

Plates 1.95

Freight, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents less

carload.

BOILER PLATES.
Montreal. Toronto.

Plates, % to 1/2 in., 100 lb. $2 35 $2 25

Heads, per 100 lb 2 55 2 45

Tank plates, 3-16 in 2 60 2 45

OLD MATERIAL.
Dealers' Buying Price*. Montreal.

Copper, light $12 25

Copper, crucible 14 25

Copper, unch-bled, heavy 14 25

Copper, wire, unch-bled . . 14 25

No. 1 machine compos 'n 11 50

No. 1 compos 'n turnings 10 00

No. 1 wrought iron 10 00

Heavy melting steel .... 8 00

No. 1 machin'y cast iron 13 50

New brass clippings.... 11 00

No. 1 brass turnings.... 9 00

Heavy lead 4 50

Toronto.

$12 00

13 50

13 50

13 75

11 50

9 50

9 50

8 00

11 00

11 00

9 00

4 50

V4, % in.

1/2 in 68

% to 11/2 in. . . 73

2 in 73

21/2 to 4 in ... 73

41/2, 5, 6 in

7, 8, 10 in
X strong P. E.

471/2

521/2

521/2

521/2

69

72

70

67

¥4, % in. 56

63

67

381/2

451/2

491/2

501/2

V2 in

% to 11/2 in.

2, 21/2, 3 in.

2 in

21/2 to 4 in

41/2, 5, 6 in

7, 8 in

X.\ strong P. E.
i'2 to 2 in 44 26I/2

21/2 to 6 in

7 to 8 in
Genuine Wrot Iron.

63

63

66

59

43

40

V2 in

% to 11/2 in.

2 in

21/2, 3 in. .

.

31/2, 4 in. .

.

41/2, 5, 6 in.

7, 8 in

57

62

67

67

67

321/2

411/2

461/2

461/2

461/2

63

66

66

63

60
Wrought Nippies.

4 in. and under

4% in. and larger

4 in. and under, running thread.
standard Couplings.

4 in. and under

4% in. and larger

481/2

511/2

491/2

441/2

451/2

481/2

481/2

391/2

251/2

201/2

421/2

451/2

451/2

421/2

371/2

771/2%

721/2%

571/2%

40%

MILLED PRODUCTS.
Sq. & He.x. Head Cap Screws, GO &
Sq. Head Set Screws 65 &
Rd. & Fil. Head Cap Screws
Flat & But. Head Cap Screws. . .

.

Finished Nuts up to 1 in

Finished Nuts over 1 in. N
Semi-Fin. Nuts up to 1 in

Semi-Fin. Nuts over 1 in

Studs

10%
10%
45%
40%
70%
70%
70%
72%
65%

METALS.
^loTitrenl. Toronto,

Lake copper, carload ...$20 00 $19 50

Electrolytic copper 20 00 19 25

Castings, copper 19 75 19 00

Tin 37 00 38 00

Spelter 18 00 18 00

Lead 6 15 6 25

Antimony .35 00 ."IFi no

Aluminum 52 00 55 00
Friec* per IM lb*.

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh . .

.

$24 50

Openhearth bilets, Pittsburgh.. 25 00

Forging billets, Pittsburgh 33 00

Wire rods, Pitsburgh 31 00

NAILS AND SPIKES.

Standard steel wire nails,

base $2 40 $2 35
Cut nails 2 50 2 70
Miscellaneous wire nails.. 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws 70-10

Stove bolts 80
Plate washers 40
Machine bolts, % and less 65-10

Machine bolts, 7-16 and over .... 571/2

Blank bolts 60

Bolt ends 571/2

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes ... .4c per lb. off

Nuts, hexagon, all sizes. .4V2C per lb. off

Iron rivets 72Vi per cent.

Boiler rivets, base, %-in. and
larger $3.75

Structural rivets, as above 3.75

Wood screws, flathead,

bright 85, 10, 71/2, 10 p.c. off

Wood screws, flathead.

Brass 75 p.c.

Wood screws, flathead.

Bronze 70 p.c.

off

off

LIST PRICES OF W. 1. PIPE.
standard. Extra

Nem. Price. Sixes
Diam. per ft. Ins.

i/8in$.051/2 y8in$
i4in .06 i4in

%in .06 %in
y2in .O81/2 y2in

s^in .111/2 s^in

1 in .171/2 1 in

li/4in .231/2 li/gin

li/2in .271/2 li/2in

2 in .37 2 in

2i/2in .581/2 2i/2in

3 in .761/2 3 in 1

3i/2in .92 3i/2in 1

4 in 1.09

4i/2in 1.27

5 in 1.48

4 in 1

4i/2in 1

5 in 2

6 in 2.

7 in 3

8 in 4

9 in 4

6 in 1.92

7 in 2.38

8 in 2.50

8 in 2.88

9 in 3.45 10 in 5

10 in 3.20

10 in 3.50

10 in 4.12

Strong.
Price
per ft.

.12

.07y2

.071/2

.11

.15

.22

.30

.36y2

.501/2

.77

.03

25

.50

.80

08

.se

.81

34

.90

.48

D. Ex. Strong,
Stse Price
Ins. per ft.

1

iy4

iy2

2

2y2
3

31/2

4

4y2
5

6

7

8

.32

.35

.37

.521^

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25
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.COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsville Foundry Coke 5.00

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99

Net ton f.o.b. Toronto.

IRON PIPE FITTINGS.
Canadian malleable, A, 25 per cent.;

15 and C, 35 per cent.; cast iron, 60;

standard bushings, 60 per cent.; headers,

liO; flanged unions, 60; malleable bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

COLD DRAWN STEEL SHAFTING.
At mill 40%
At warehouse 35%
Diacoonts oflT new lUt. Wareboase price at

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half

Putty, 100-lb. drums

Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll . .

Motor gasoline, single bbls., gal...

Benzine, single bbls.. per gal. . .

.

Pure turpentine, single bbls

.Linseed oil, raw, single bbls

Linseed oil, boiled, single bbls. . . .

Plaster of Paris, per bbl

Plumpers' Oakum, per 100 lbs. .

.

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila

Drilling cables, Manila

Lard oil, per gal

Union thread cutting oil

Imperial quenching oil

0.221/2

2.70

9.65

0.18

0.95

0.18

0.18

0.64

0.74

0.77

2.-50

4.(10

0.10

0.16

0.20

0.17

0.73

0.60

0.35

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft. 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Wival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. .

.

3.50

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $3 00 .$2 75

Canada plates, dull,

52 sheets 3 15 3 15

Canada Plates, all bright. . 4 75 4 50

Apollo brand, 10% oz.

galvanized 5 75 5 60

Queen's Head, 28 B.W.G. 6 00 5 95

F!eur-de-Lis, 28 B. W. G.. . 5 75 5 75

Gorbal's Best, No. 28 . .

.

6 GO 6 '00

Viking metal. No. 28 . .

.

5 25 5 25

Colborne Crown, No. 28.. 5 70 5 80

Premier No. 28 5 10 5 00

POLISHED DRILL ROD.

Discount off list. Montreal and To-

ronto 40%

PROOF COIL CHAIN.
1/4 inch fS.OO

5-16 inch 5.35

3/8 inch 4.60

7-16 inch 4.30

V-> inch 4.05

9-16 inch 4.05

% inch 3.90

% inch 3.85

Yg inch 3.65

. 1 inch 3.45

Above quotation* are per 100 lbs.

BOILER TUBES.
Size Spfimless Lapwelded
1 in. $13 00

11/4 in. 13 00

11/2 in. 13 00

1% in. 13 00

2 in. 12 50 8 75

21/4 in. 14 25 10 50

21/2 in. 15 00 n 15

3 in. 10 25 12 10

31/2 in. 22 00 14 15

4 in. 27 00 IS 00

I'rlcen per 100 feet, .Montreal and Toronto.

TWIST DRILLS.

7o
60

25
Carbon up to 1% in

Carbon over IVi in

High Speed
Blacksmith 60

Bit Stock '..60 and 5

Centre Drill 20

Ratchet 20

Combined drill and c.t.s.k 15
Dlsconnta off standard list.

REAMERS.
%

Hand 25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Centre 25

Pipe Reamers 80
Dlscoants off standard list.

WASTE.
WHITE. Cents per lb.

XXX Extra 11
X Grand 101/2

XLCR 0934
X Empire 09
X Press 08%

OOI/ORED.
Lion 071/2

Standard 063^
Popular 06
Keen O51/2

wool. PACKING.
Arrow 16

Axle 11

Anvil 08

A nchor 07
WASHED WIPKR8.

Select White O8I/2

Afixed Colored O6V4

Hark Colored 05V,

This list subject to trade discount for

quantity.

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble. 50%
Standard 50 & 10%
Cut leather lacing, No. 1 $1.20

Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B.B.

3-16 in $9.00

1/4 in 6.25

5-16 in 4.65

3/s in 4.00

7-16 in 4.00

1/2 in 4.00
Prices per 100 lbs.

PLATING CHEMICALS.
Acid, boracic $ .15

Acid, hydrochloric .05

Acid, hydrofluoric 06

Acid, Nitric 10

Acid, sulphuric 05

Ammonia, aqua 08

Ammonium carbonate 15

.\mmonium chloride 11

Ammonium hydrosulphuret 35

Ammonium sulphate 07

Arsenic, white 10

Copper sulphate 10

Cobalt Sulphate 50

Iron perchlorido 20

Lead acetate 16

Nickel ammonium sulphate 10

Nickel carbonate 50

Nickel sulphate .17

Potassium carbonate 40

Potassium sulphide .30

Silver chloride (per oz.) .65

Silver nitrate (per oz.) .45

Sodium bisulphite 10

.Sodium carbonate crystals 04

.Sodium cyanide, 127-130% 35

Sodium hydrate 04

Sodium hyposulphite (per 100 lbs.) 3.00

Sodium phosphate 14

Tin chloride 45

Zinc chloride 20

Zinc sulphate .08

Trices Per I.b. Unless Otherwise Stated.

ANODES.
Nickel .47 to .52

Cobalt 1.75 to 2.00

Copper .22 to .25

Tin 45 to .50

Silver 55 to .60

Zinc 22 to .25

• Prices Per 1A>.

BELTING RUBBER.
Standard 50%
Best grades 30%

PLATING SUPPLIES.

Polishing wheels, felt 1.50 to 1.75

Polishing wheels, buUneek.. .80

Emery in kegs .4% to .06

Pumice, ground .05

Emer5' glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silver 25 to .50

Rouge, nickel and brass... .15 to .25

Prieea Per I<k.
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., Oct. 9, 1915.—The end

of. the first week in October .sees the de-

mand for steel bars and billets still on

the increase; in fact, indications point to

a still greater demand for billets, suitable

for the production of larger shells. Sev-

eral large concerns have been discussing

renewals of foreign orders, bids for 6-in.,

8-in. and 9.2-in. shells being also under

consideration. In the meantime it is al-

together likely that further orders for

the smaller sized shells will continue to

be placed.

It is expected tliat in a short time

the Shell Committee wil be reorganized

and enlarged and with the assistance of

Sir Frederick Donaldson, who is on his

way here from England, an added im-

petus and activity will be given to the

work. It is possible that within a short

time the establishment of a large central

ordnance factory will be given serious

consideration, and if decided upon

would eventually come under the direc-

tion of the Canadian Government.

Steel

High tension operation at our steel

mil's still prevails. In some instances

steel producers are forced to turn down
orders, being unable to make deliveries

within a reasonable time. As usual, the

demand for rounds and billets for war
munitions predominates. Quotations for

plates, shapes and bars are irregular,

owing to uncertainty of delivery.

Mietals

Quotations on the various metals are

still holding firm and little change is to

be noted in this week's prices. Tin,

however, shows a decline of 2 cents per

pound.

Machine Tools and Supplies

The condition of the machinery trade

continues to keep dealers of uncertain

mind in the matter of delivery, although

appearances point to more favorable im-

mediate outlook in the latter respect.

The demand for supplies continues brisk.

Toronto, Ont., Oct. 12.—Trade condi-

tions continue to gradually improve and
indications point to further increases in

the export trade of the Dominion. This

is an encouraging feature as the favor-

able trade balance which has resulted

will benefit the country considerably and

put business generally on a more stable

basis. The development of the export

business is of course due to the large

orders for war equipment, and there is

every reason to believe that there will be

a steady stream of these orders for some

time to come. The result of the war

business will mean general increased

prosperity and an improvement in eco-

nomic conditions.

As regards domestic trade, business is

quieter, and, owing to prevailing condi-

tions, few new enterprises are being

started except for the manufacture of

munitions. In this regard developments

are expected in the near future, as it is

understood that tentative inquiries are

being considered for the manufacture of

60 pdr. and 180 pdr. shells. The making

of artillery is being considered, but noth-

ing has developed in this regard up to

the present. That developments in the

shell industry are promised is indicated

by the announcement that tw'o experts

from England will assist the Shell Com-

mittee as technical advisers.

Steel Market

The probability of 60 and 180 pdr.

shells being made in Canada will fur-

ther stimulate the steel trade. The de-

mand for steel for munitions is steadily

increasing and the mills are working to

capacity. The market for bars is very

firm and an advance may be expected any

EQUIPMENT FOR AUS-
TRALIAN RAILWAYS.

Tender forms, specifications and

drawings have been forwarded by

Commissioner D. H. Ross, Mel-

bourne, for equipment required by

the Victorian and Queensland Gov-

ernment Railways. These tender

forms will be open to the inspec-

tion of Canadian manufacturers

whfen received at the Department

of Trade and Commerce, Ottawa

(refer File No. 1435). Particulars

of the requirements, together with

the date on which the tenders close

at Melbourne are briefly outlined

thus :

—

Victorian Railways.

No. 29,410. November 24.-2

duplex boiler feed pumps as speci-

fied.

No. 29,421. November 24.-750

sq. yds. compressed felt as speci-

fied.

Queensland Railways.

Tenders close at the ofl&ce of the

Queensland Railways, Brisbane, on

November 2, 1915, for 10—30,000

gallons conical wrought iron tanks.

The departure of mails from

Vancouver are indicated thus:

From Vancouver, October 27,

due at Melbourne on November 20.

time. Owing to the increased cost "f

raw material, prices of cold drawn steel

siiafting have advanced, the discount off

list being 5 per cent, lower. Steel boiler

tubes have advanced, the new quotations

ranging from $1 to $2 higher per 100

feet, according to size. Wire rods are

higher, being quoted at $31 Pittsburg.

Galvanized sheets continue irregular,

the tendency being towards lower prices,

although it is hardly probable that the

low levels will be maintained. The short-

age of semi-finished steel is a problem

that galvanized sheet manufacturers will

have to face, and although spelter is

lower than it was some time ago, the

price is still too high to be attractive to

consumers. Painted sheets are being

used instead of the galvanized product

which has affected the market for the lat-

ter to a considerable extent. The re-

vised prices for sheets are given in the

selected market quotations.

There is an extraordinary demand for

nearly all kinds of steel products in the

States. Some of the larger mills are re-

ported to be turning down nearly as

much business as they are accepting, be-

ing unable to make the deliveries wanted.

A tremendous demand for steel bars for

shells continues and inquiries aggregate

an enormous tonnage, the market being

practically sold out for this year. Prices

are advancing and bars, plates and

shapes are now quoted at $1.40 Pitts-

burg.

Pig Iron
j

The market for foundry iron is still

very quiet, but the demand for steel mak-
|

ing pig iron is increasing. The market

for standard low phosphorous iron is

buoyant and there is an increased de-

mand for this grade in Canada; a con-

siderable tonnage being imported from

the States. Quotations are firm, but un-

changed.

Old Material

The market is weaker for copper and

brass, and prices are slightly lower.|

Heavy melting steel and wrought iron

are stronger on good demand and price*

have advanced 50e per ton, lead and zi'i(?|

are quiet and prices unchanged. Prices

are given in the current quotations.

Machine Tools

The probability of orders being placed

for larger shells has stimulated the mar-

ket. Tentative enquiries are being sent

out for larger lathes than have hitherto

been used. The shells are of the high

explosive type and range from 6 in. di-

ameter upwards. Lathes of 24 in and 30

in. swing will probably be required for

the work. Large orders for this equip-

ment have already been placed with

builders in the States by British. French

and Italian agents. It is therefore pos-

sible that some difficulty will be experi-

enced now in obtaining a sufficient num-
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ber of heavy lathes for immediate de-

livery. There is still a good demand for

second-hand equipment and increased ac-

tivity is anticipated for lathes of this

class.

Supplies

Business continues brisk and prices

have an upward tendency. There has

been an advance of approximately 5 per

cent, in bolts and nuts. Cap and set

screws are also higher. Linseed oil has

again advanced 2c per gallon and is now
quoted at 74c for raw and 77c for boiled

oil. Revised prices are given in the se-

lected market quotations.

Metals

The market generally is steady and

there is nothing of particular interest to

report. There are no price changes to

note this week, the markets being dull

and featureless. The demand for metals

for munitions continues brisk, but ordin-

ary business is comparatively quiet.

Tin—Both London and New York mar-

kets are dull and unchanged. There is

very little business doing, both buyers

and sellers awaiting developments as

there is a possibility of an export duty

being levied on tin by the British Gov-

ernment. Quotations are unchanged at

38c per pound.

Copper—The marktt it quiet and un-

changed, but in good condition. Pro-

ducers generally are satisfied with the

situation, and while the demand is dull

at present, increased activity is e.\peeted

in due course. Quotations are firm and

unchanged at 19%c per pound.

Spelter—The market is dull and easy,

witli a lower tendency. The demand is

light and consumers are not showing

much interest. Quotations are unchang-

ed at 18c per pound.

Lead—The market is very steady, there

being no change of any sort. This metal

continues in good demand. There is an

impression in the trade that no official

change in price is likely in the near fu-

ture. Lead is quoted locally at 6Vic per

pound.

Antimony—The situation is unchanged

and market dull. Quotations are nominal

at .^c per pound.

Aluminum—There is nothing of par-

ticular importance to note in this mar-

ket. Supplies are still very scarce and

quotations nominal at 55c per pound.

®
C.P.R. ANNUAL METING

THK tliirty-fourth annual meeting of the

Canadian Pacific Railway Co. was held

in Montreal on Oct. 6, the president. Sir

Thomas Shaughnessy, in the chair. The
iness dealt with consisted of the pre-

tation of the annual report, the adop-

"II of the annual financial statement.
''^'\ the election of officers. Directors re-

'ted were: R. B. Angus, Montreal, Sir

Herbert S. Holt, Montreal, and Sir Ed-

mund Osier, of Toronto. Colonel F. G.

Meighen, of Montreal, was elected to

fill the vacancy left on the directorate

by the death of Sir William Van Home.
The shareholders also adopted a resolu-

tion empowering the absorption of the

Allan Line Steamship Co.

In the course of his address Sir

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headcLuarters are at Otta^ra.

Thomas Shaughnessy remarked that

the company's annual statement was in

some respects the most unsatisfactory

submitted in a number of years. The
shrinkage of .1*31,000,000 in the gross

earnings was in e.xcess of the entire

gross earnings for 1901. Notwithstanding

this falling off in revenue, the regular

dividends had been earned, evidence of

the foresight of the company in making
such expenditure in the past ten or

twelve years as to enable it to make a

saving in the working expenses and off-

set the loss.

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain

Lafoulloux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

The physical condition of the com-

pany's property had never been better,

while traffic had been handled more ex-

peditiously and economically. He thought

they could look forward to tlie future

with buoyant confidence, as everything

pointed to a marked improvement in the

company's revenue during the current

fiscal year. The country had been blessed

with a most bountiful harvest and the

field crops harvested in the four pro-

vinces west of Lake Superior will yield

per capita to their civil population more
than twice as much money as the rural

population of the eight States directly

south of them received per capita in

1914.

The company's land sales were 77,000

acres in the last three months, compared
with 41,000 in the same mouths last

year. Mining and lumber activity in tlie

West indicated a partial restoration of

confidence. It was to be hoped that in

anticipation of the end of the war an or-

ganization would be perfected for unity

of action between the Dominion and
Provincial Governments and the impor-
tant business interests of the country in

regard to the immigration of ag'ricultur-

ists and the comprehensive development
of the natural resources of Canada.

Sir Thomas said that, until the money
market improved, no especial effort

would be^made to dispose of any portion

of the four per cent, consolidated de-

benture stock, amounting to $40,000,000,

and representing advances made by the

company's treasury for additional mile-

age, as there was on hand sufficient

money to meet all requirements for a

considerable period.

--®
DOMINION STEEL CORPORATION
SIXTEEN months ago the Dominion
Steel Corporation had pressing obliga-

tions of $5,500,000. By the close of tlie

current year, according to a statement of

one of the directors, this debt will be
practically all wiped out. Advances to

banks will be repaid, the notes due No-
vember 1, amounting to $1,500,000, will

be met, and the company expects to be

in a position to pay dividends after the

close of the year. The following table

shows the company's position:

Obligations 18 months ago

:

Notes $1,500,000

Due banks 4,000,000

Total obligations $5,500,000

Obligations July 31, 1915:

Notes " .$1,500,000

Dfie banks 2,300,000

Total obligations ,$3,800,000

Account credit company in

banks 1,400,000

$2,400,000

This debt of $2,400,000 will be wiped

out by actual and estimated earnings of

the company durin<r the last five months

of the current year. Export trade com-

prises the bulk of operations. Orders

have been heavy for bars, billets, wire

and nails, and contracts for toluol have

I
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proved exceptionally profitable. The
coal trade has been the best in the his-

tory of the company. In addition to
this, the company is now working on a
special Government contract amounting
to $1,500,000.

NOVA SCOTIA STEEL & COAL CO.
AT the meeting of the directors of the
Nova Scotia Steel & Coal Co., held at
New Glasgow, N.S., on September 29, the
general manager submitted a statement
relative to the business of the company
which was considered most satisfactory.

The output of shells for September was
the largest of any month since the manu-
facture of munitions was begun, being
40 per cent, over that of August. It was
reported that the orders on hand would
keep the company at the present high
rate of production for at least six

months, and that negotiations for others

were in progress.

Although it is understood that im-

portant matters relative to "the financing

of the company were taken up by the

directors, no statement could be ob-

tained. At the conclusion of the meet-
ing it was stated, regarding war orders,

that, in addition to other large orders
which are being negotiated for, a large

car contract was expected to be signed

shortly.

The meeting was attended by Lieut.-

Col. Thomas Cantley, president; W. D.

Ross, vice-president; the Hon. J. D. Mc-
Gregor, J. Walter Allison, George S.

Campbell, W. H. Chase, Frank Stanfield,

R. F. Chambers, and James C. Mc-
Gregor. In the morning the directors

made a tour of the company's plant.

Woodstock, Ont.—The ratepayers are

asking the council to compel the Wood-
stock Gas Light Co. to supply purified

gas. It is suggested that purifiers be in-

stalled by the company.

CANADA STEAMSHIPS
THE Canada Steamship Lines is bring-

ing several of the grain boats which
went into Atlantic service in the spring
back to the Great Lakes for the move-
ment of the Western harvest. The com-
pany reports that it will be in a position

to handle the usual volume of g^ain be-

fore the close of navigation, and the

statement has been heard that the boats

of this concern alone could probably

handle a sufficient volume of the West-
ern output to keep the Montreal eleva-

tors busy.

The tourist season on the lakes is now
about over. It is understood that the

passenger traffic this season has been

very light and not up to what had been

hoped for, even though transportation

officials did not place much faith in the

campaign to bring American sightseers

to the north to make up for the elimina-

tion of European attractions.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price lists

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Repnbllc.

H. R. Ponssette, 2TS Balearce, Bueno» Aires. Cable Address,
Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian.

British Wrst Indies.

E. H. 8„ Flood, Bridgetown, Barbadoes, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.

/. W. Ross, 6 Elukiang Road, Shanghai. Cable Address
Cancoma.

Caba.
Aetlng Trade Commissioner, Lonja del Comercio, Apartado

1^0, Havana. Cable address, Cantracom.

France.

FhlUlpe Roy, Comralsstoner General, 17 and 19 Boulevard
des Capuclnes, Paris. Cable address, Stadacona

Japan.

O. B, Johnson, P.O. Box 109, Yokohama. Cable Address,
Canadian.

Holland.

J. T. Lithgow, Zutdblaak, 26, Rotterdam.

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street.
St. John's. Cable address, Canadian.

New Zealand.

W. A. Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

South Africa.

W. J. Egan, Norwich Union Buildings, Cape Town,
address, Cantracom.

Cable

Watermlll.
Cable address,

United Kingdom.

E. de B. Arnand, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable address, Can-
adian.

Acting Trade Commissioner, North British Building East
Parade, Leeds. Cable address, Canadian.

F. A. C Blckerdlke, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Harrison Watson, 73 Basinghall Street, London, B.C., Bog-
land. Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. Hl Beckwlth, c-o Tracey Hmos, Hedellin, Colombia. Cables
to 'Marmato, Colorabta. Cable address, Canadian.

Norway and Denmark.

C. E. Sontum, Grubbeged No. 4, Christiana, Norway. Cable
address, Son turns.

South Africa.

D. M. McKlbbin, Parker, Wood & Co., Bnlldlngs, P.O. Box
559, Johannesburg.

E. J. Wilkinson, Dnrban, 41 St. Andirew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kinsdom.
W. L. Griffith, Secrstary, 17 Victoria Street, London, S.W., England.
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Intensified Production in a Shrapnel Shell Factory
Staff Article

Prior to the advent of shell making, the products of modern machine tool buildert

seemed to hare reached finality, not only in refinement of design and accuracy of work, hut

also in quantity of production. The coriditions .pertaining to shell work ha; e a^fforded pro-

gressive manufacturers welcome opportunity for exercising individual initiative in machine
dedgv. The cramplcf described me as intereMing as their results are connuendable.

SIX months ago the plant referred to

in this article was comiiletinjr

shells at a rate of 800 per day.

This was considered good, as tiie result

of several months' work on shells.

To-day this plant completes 2,700

shells per day with practieally the same

imraher of men and macliines. Con-

sidered in the light of other manu-
I'actiirers' progress, the previous me-

thods and equipment were well ad-

vanced, and any shell maker would

not have offered himself for criticism

had he decided at that time to leave well

alone, and insure the continuous opera-

tion of the plant under the then existent

conditions.

While the arrangement of the plant,

generally speaking, is more or less the

same as six months ago, certain changes

in metliods, machines, and equipment

have more than trebled the output.

The changes in methods resulted in

the saving of time by combining certain

operations with others, either before or

after. Other instances arose where it

was found better to move the wtirk in-

stead of the tool, as in waving, for ex-

ample.

I'k; 1. UOUOU Tl l(.MN<i SIIKI.r- POlttil
VF.UTTOAL Tt'itrwrr I,.\T

Changes in machines refer to at least

two specific instances where castings

used in the regular business of the com-

pany were utilized in a manner very dif-

ferent from what they were originally

intended to he. Other cases refer more

to improvement in fixtures and operating

devil es. The principal change in equip-

ment refers to the substi-

tution of a chute system

in place of t r a n s f e r

tru( ks.

Methods

A careful study of

the requirements show-

ed that the contour of the

nose could be done as part

of the rough turning on

boring mills instead of as

a separate subsequent

operation. As performed

on a '"Hullard" vertical

turret lathe, the rough

turning is an excellent ex-

ample of speed and ac-

curacy on the part of man
and machine. The stjuare tool box on

the side carriage has two turning tools,

one ronsliins' A and one sizing B. The
cross slide carriage

has a radius tool C,

which is also used

for facing across

the base. The turn-

ing tool on side car-

riage is started at

the base of the

shell, w h i c h is

driven on to a

grooved arbor.

While it is travel-

ling downwards, the

cross slide carriage

is run down by rapid

power and set for

cleaning up the base,

which has been pre-

viously rouuhed in a

miller (see Fig. 4).

Hy the time the hasi'

is cleaned u)i and
the radius formed
(see Fig. 1), the

turning tool A has

leached the point on

the shell where the

taper starts. The
operator now feeds

it out gradually bv
.m; U.N "HI LLAUX."

,,^^^,_ producing a

taper of sufficient accuracy to meet the

requirements for nosing later.

Rapid travel now takes the tool A up

to the base of the shell, when a quarter-

turn of tlie tool liiix brings tool B into

position, wlicn a tinish cut is taken across

the groove. The operation of rough

turning is now completed, the groove be-

ing machined afterward.

The method adopted for waving is

quite a departuri! from recognized prac-

tice, although the variety of methods

already in use by shell makers are

quite numerous. A helical spring and

ball thrust bearing on the tail end of

the spindle maintain the spindle in its

normal position. The shell is gripped

base end in the chuck, a pipe centre

truing np nose from the inside. A rapid

movement of the tailstock spindle is ob-

tained by hand lever. The pipe centre

slides inside of spindle and is hacked

by a helical spring. The undercutting

tool in front of the work is of the solid

type which is fed straiu-ht in to the pro-

Dpr depth and then moved sideways. This

tool is operated first, the sidewise move-

ment of the carriage being controlled by

stops. A wedge like plate is interposed

between the left hand stop and the end

of the cari-iage. This plate may be

swuns' round on its hinge and allows )f

accurate adjustment being made when

setting tiie tool.

Reversed Waving

As soon as the undercut is machined,

the tool is withdrawn, the carriage held
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towards one side against the stop, and
with the spindle reversed, a hand lever is

pressed which forces a roller between the

end of the front spindle bearing and a

cam plate on the back of the chuck. Tlie

springs A and B are now in action, and

the shell is moved sideways in front of

the waving tool which is back of the

tion of the fixture is identically tliat of

a huire pencil sharpener (see Fig. 2).

A large 4-spindle "Ingersoll'' milling

machine has been employed for rougii

machining the bases, and until recently it

operated with the two vertical heads

only; the side heads remaining idle as

shown in photnoi'apii, Fig. 3. As will be

FIG. 3. ROUGH MACHI.N'IXO} B.4,SES IN HORIZO'NT.\I, MILLING MACHINE.

shell, and which is fed in by hand in

the usual manner.

This method of waving provides a very

smooth running machine which turns out

smooth waves with no chattering, and
runs at a high speed. The use of springs

instead of weights is preferable because

of the absence of inertia and momentum
which cause greater wear on the cam.

The idea of holding the tool steady

with the carriage in a stationary position

against a stop eliminates all cliatter sucli

as sometimes occurs on reversal with re-

ciprocating carriages on tool holders.

Machines

It has been tlie experience of many
shell makers that the limiting factor of

grinding success is the necessity of

truing up the curved portion of the

wheel A skilled operator using a piece

of carborundum crystal has been known
to get almost sixty shells' ground with-

out bringing the truing up device into

play and using the diamond. Average
operators run about half, but the occa-

sional loss of diamonds is an ol)jection-

able feature. This firm, like others, has

accordingly discarded the grinder for

the nose profile, retaining it for the

cylindrical portion only. After nosing,

the shell is rough turned to profile with

a flat forming tool, and then ground on

the parallel portion, after which it is

chucked by the base in a drilling mach-
ine, nose down, and forced down into a

fixture which has three pairs of guiding

rollers, and is provided with a flat form-

ing tool for finish scrai)ing the nose to

shape. One pair of the rollers is hinged

on a gate which opens to allow the shell

to enter and leave the fixture. The ac-

noticed here, the shells are held in fix-

tures each holding 12 shells, and ar-

ranged in pairs at each end of the table

so that in machining a lot of 24 shells,

the table had to travel sufficiently far to

pass six shells across the cutter.

A Striking Comparison

Reference to Fig. 4 will show clearly

how the machine was utilized to its full

capacity. The fixtures at either end of

the table were redesigned so as to each

hold four groups of seven shells each.

These are arranged so that the cutte-

heads come into action on their own
grouj) of shells simultaneously, the ver-

tical heads pi'ojeeting in advance of tlie

side heads.

The difference in the methods of clamii-

ing tlie work in Figs. 3 and 4 call for

special mention. In Fig. 3 the original

fixtures had 24 nuts which had to be

loosened and tightened each travel of the

table. The present fixtures require 12

set screws only to be adjusted.

With a table travel of six shell dia-

meters plus clearance, this machine

formerly completed 24 pieces. With a

table travel of four shell diameters with-

out clearance this machine now coni-

l)letes 28 shells. Neglecting clearance

spaces in fixtures this represents an in-

crease in rate of output of approximate-

ly 75 per cent.

Machine Tools Extraordinary

If any self-respecting machine tool

builder were to be told that a gas engine

frame with a few fixtures added made

a first class boring machine, he would

have serious doubts regarding the sanitv

of his informant. Fig. 5 is a sketch of

such a machine in actual use. It was

constructed after trials with a converted

bolt cutter proved successful. The

cylinder A forms a substantial support

for the cutter spindle B, a suitable bear-

ing being mounted at each end. In the

crankshaft supports is mounted a yoke

C, the upper and lower portions of

which support two fixed slide rods D. One

end of these slide rods is fastened to

the cylinder head, and the other end ex-

tends to the end of the bedplate where

a yoke E is mounted, in the centre of

which is iiioniited the feed gear.

FIG. 4. KIXTi:i!i.rs WHICH INCltEASED OUTPUT OK .MACHINE 7o Pa'.R CENT.
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Between the cylinder head and the

yoke C a sliding chuck G, is mounted on
the slide rods. Rapid traverse of this

chuck along: the slide rods is obtained

by means of a link and handwheel H.
The chuck G, is made a close fit for

the shell which is tightened hv one blow

veniently operated by hammer E, which

has a head at either end, one for tighten-

ing, and one for slackening.

A cross slide is fitted with a tool box

F, which carries the tool proper, and is

operated by elevating the hand lever G.

Shells are received via the chute H, the

FIG. 5. SHELL BORING MA<'HI.NE BllI.T I'UO.M GASOLIXE ENGI>;E PARTS.

of a hammer on a taper pin. When the

chuck G, is moved away from the cutter

bar B to let the shell into position, the

plate I is swung clear, allowing the body

of the chuck to telescope over feed

spindle F.

The shell is now slipped over the cut-

ter bar B, the chuck G, moved over the

shell and taper pin tightened. Plate

I is swung back into line with spindle

F, and boring commenced, on completion

of which the operations are re-

versed, the shell remaining on the

cutter bar while the chuck is drawn
away.

Experiments with cutters have

shown the feasibility of doing this

operation with one cutter only, the

extra output more than off-setting

upkeep of cutters. Owing to the

lack of a large enough pulley, this

machine takes 56 seconds per shell

for boring to gauge, but when pro-

perly equipped and operated, it is

expected to surpass even that satis-

I'dctory performance.

.\nother example of all precedent

being thrown aside is illustrated in

Fig. 6, which shows a cutting off

machine built from a gasoline en-

gine bed and cylinder on somewhat
the same lines as the boring

machine just described. The
hollow spindle extends through the

cylinder casting A, being suitably

mounted on bearings at each end.

The rear end carries the large belt

pulley B, while chuck C is mounted
on the front end of the spindle,

t'huck C is solid, and is bored an
ea.sy fit for the rough forgings,

which arc instantly fastened in

position by a blow on the large end

of the massive taper pin D. In

practice the pin D is stopped in a

horizontal position, so as to be con-

lowest shell being contained in loader I,

which is hinged so as to swing into line

in front of the chuck. During this

movement the shells in the chute are held

back by retainer J. Rod K is used to

eject the shell from the loader I into

the chuck, the collar on the rod locating

the shell. A smart blow or two with the

liammer E securely wedges the shell

afte which cutting off is merely a mat-

ter of belt power and tool strength, both

FIG. fi. TUANSEORMKI) GAS
CUT'XIXG-OFE

CNGINE IXUXG
.MAOIIINE

DITY -V.S

of which are ample, accomplishing the

complete operation in an incredibly

short space of time.

Each additional shell pushes the pre-

ceding one ahead of it until they drop
out of the back end of the spindle where
a chute with a registering device conveys

them to their destination.

Trucks Eliminated

The mention of chutes brings forward

what is perhaps the most interesting of

the many interesting features in this

plant. The duties of the chute system

which lias been installed here, are pas-

sive rather than active, yet its influence

on the output in proportion to its cost,

is perhaps, greater than any otlier por-

tion of the plant.

Persons familiar with machine siiops,

know that a considerable amount of each

man's time is spent lifting a job off a

truck and putting it back when finished.

In the case of shells, this time is apt to

be unduly prolonged either through

fatigue, or lack of interest, etc. If it is

possible to avoid this slackness, and ar-

range a system whereby the shell is slip-

ped right under the man's hand, where

he can reach it without exertion, and

which only requires the shell to be lifted

to the height of the man's shoulder to

start it on the next stage of its journey,

then an amount of unproductive energy

is conserved, and the time required,

which formerly was an actual loss

to employer and employee, is now
spent in doing productive work,

which under the bonus system in

force at this factory, means just so

much more money for the workman
at the end of the pay.

The adoption of the system ren-

dered necessary the establishment

(if inspection benches at certain

points, where the work is received

from a preceding group of ma-

chines, and is distributed through

individual chutes to several ma-

ciiines ill another group, which per-

I'orm the necessary work, and if

immediate inspection is required,

return it by another series of

chutes to the inspection bench.

Where corrections have to be made,

ii "returns" chute is provided to

ciicli machine, making three chutes

on occasion between inspection

licnch iiiid each machine of a group.

Should inspection not be re-

(juired, the operator does not re-

lurn the shell to the inspection

bench, but instead, sends it on by

a chute to the machine which is to

do the succeeding operation. In

(liis manner the shells travel indi-

vidually as each stage is com-

pleted.

Full advantage has been taken

of the Tuany time saving possi-
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bilities of such a system, the adop-

tion of which made it possible to

immediately locate the cause of any
slowing down in production. The whole

plant now became one vast unit

with each machine, or group of ma-
chines, as the case might be, hav-

ing its output strict-

ly limited t6 the

number of shells

sent on to it from

the previous group.

A choking or over-

flowing of the
chutes indicates
where a ho'ld-up is

taking place, and

enables a d d i tioiial

facilities to be pio-

vided as the mini-

mnm output is shift-

ed around from one

o p e r ation to an-

other.

A c o n s i d erable

amount of time and
labor was also sav-

ed by p r v iding

each ehute with a

counter which had
suitable symbols
marked on it, indi-

cating nature of op-

eration, etc. These
counters were simply and cheaply made
l)y using Veeder cyclometers with a

large disc mounted on the spindle. The
counter is mounted on the chute so that

as the shell passes underneath, it re-

volves the disc a certain amount so that

each shell keeps tally for itself. In the

ease of shells which are returned to a

machine for correction, the shell is put

in the chute ahead of the counter so as

not to register twice.

Fig. 7 shows an inspection'bonch with

chutes serving three boring machines,

the small machine in the right fore-

ground being a converted bolt cutter,

which has rendered excellent service in

shell boring. The counters can be

seen on the upper end of each chute



October 21, 1915. CANADIAN MACHINERY 385

to ignore altogether tlie just claims of

the actual producers.

The capable manner in which this con-

cern approached the problem of securing

the men's whole-hearted co-operation has

met with all the success to which it is

entitled. It is safe to say that the at-

titude and enthusiasm of the men to-

ward the work being done, is only

equalled by the sincerity of their regard

for the frank, open-handed manner in

which the company Jias dealt with them.

This desirable condition is due to the

adoption and faithful carrying out of a

combined premium and bonus system.

All of the men who are engaged on ma-
chining, hardening, loading, etc., or pro-

ducing in any form, are paid on the

premium system. After careful study,

a time limit was established for a certain

i>pcration, and except when a new
method, process, tool, or other improve-
ment is introduced, this limit is never

changed. When the fortnightly earn-

ings are made up on the basis of the

number of hours worked, each man re-

ceives a premium payment equal to the

value of half of the time saved over the

limits set for the different operations.

In this way every producer automatic-

ally becomes a partner in the business,

the firm supplying machinery, work, ma-
terial, power, etc., and sharing equally

with each employee the profits which
are directly due to his own individual

effort.

A Factor of Success

The "human element" is always pres-

i>iit in such affairs, and however great

the success of the present instance,

other eases might result in failure if this

factor were not properly regarded. The
chief point of this regard is a liberal

basis for time limits. If a certain time

limit yields a satisfactory cost for a cer-

tain operation, then the employer should

constantly remember the all important

fact that every dollar extra which a man
earns as premium, also represents a

dollar less cost to the company.

In addition to this premium system, a

bonus system has been put into effect

whicli applies to all non-productive labor.

This covers tool-makers, -stock-keepers,

laborers, etc., and also the entire office

force. This bonus is distributed on a

percentage ba.sis, and is based on the

average daily output over a fortnightly

pay roll period.

A bulletin board in a prominent posi-

t ion is kept posted with the latest output
figures and the (Corresponding bonus,
thus maintaining a state of active expec-

tation which reflects itself in a steadily

increasing output at less cost to the

firm, and accompanied by propor-

tionately higher wages for the men.

EXPANDING MANDREL FOR TURN-
ING SHELLS
By J. A. Moffat

THE accompanying sketch illustrates an

expanding mandrel used in turning

shells where the bore is parallel. The
sleeve A is turned about .010 smaller

than the bore of the shell and is split in

the centre to allow it to expand when the

taper plug B is screwed in.

A round steel spring D holds the two
pieces of the sleeve together. The end
C of the plug fits into a square driver

fastened to the face-plate of the lathe.

The screw E is made standard pitch,

which prevents the plug from pulling out

when the sleeve expands.

In practice two mandrels are used.

Wiiile one shell is being turned, its pre-

tations are $3,300 up. It is substituted

for and superior to tungsten.

The Kennedy Claims are splendidly

situated for shipping and can be worked
to great advantage by tunnel, which,

with the fine showing of ore, give the

property all the earmarks of a very val-

uable mine, despite the usual pockety
nature of the few known deposits of

molybdenum.
®

STEEL MAKING IN ELECTRIC
FURNACES

THE making of steel in electric furnaces
was the subject of several interesting ad-

dresses given before the Montreal Metal-
lurgical Association at a meeting held on
October 13 under the chairmanship of

EXPANDINO M.WDREL FOR TTIUXING SHELLS.

deeessor is being removed from the man-
drel and anotlier put in its place and
made read v.

MOLYBDENITE SAMPLES FROM
NORTHERN QUE.

G. R. E. KENNEDY, of Sherbrooke,
lias returned from a trip into Northern
Quebec, with some 50 lbs. of molybdenite
specimens which have been sent to the

Assay ofSce for analysis. They were
obtained by him and J. D. Kennedy,
who investigated and successfully re-

located claims formerly taken up and
prospected by Capt. K. E. Kennedy,
who had to abandon them on going to

the front.

Remarkable rich samples were secur-

ed with nothing but a prospector's pick,

in a granite and pegmatite formation, of

which there is a large area, and cover-

ed by their claims.

There are only a few places in Cana-
da where this somewhat rare mineral,

molybdenite (sulphite of molybdenum)
is found, and tlie world's production is

very limited.

It is used in the manufacture of

high speed steels armor plates, rifle

and big gun barrels, etc., to which

around 10 per cent, imparts the quality

of taking a great heat without loss of

temper. It is now in great demand by

Great Britain and France. Before the

war, it was worth around ,$400 per ton,

for 90 per cent, concentrates. Late quo-

Dr. Alfred Stansfleld. Attention was
drawn to the fact that the making of

steel by this process is about to be prac-

tised in Montreal. The meeting was
opened by Dr. Stansfleld, who spoke of

the commercial possibilities of the elec-

tric furnace in steel foundries.

The chairman was followed by Mr.

Davey, of the Canadian Brake-Shoe Co.,

who gave a detailed account of the fur-

naces in use at the Sherbrooke steel

foundries of that company. These fur-

naces are four in number, each of 5,000

pounds metal capacity.

G. C. McKenzie, of Ottawa, represent-

ing the Mines Branch of the Department
of Mines, told of the electric furnaces

for making steel at Welland and To-

ronto. He referred also to the Moffatt-

Irving process for the production of

steel directly from Canadian ore, and
explained that this process was about to

be tested by the Government.

Mr. Evans, of Belleville, described the

Evans-Stansfiold process for making cold

steel electrically from titaniferous mag-
netite ore.

A short account of steel making at tlie

Longueuil plant of the Armstrong-Whit-

worth Co., which will shortly introduce

the Heroult furnace for that purpose,

was given by C. Bristol, and Mr. Green,

of the same company, had with him some

materials which he melted in the electric

furnace in the McGill metallurgical

laboratory. At the end of the meeting

he poured the molten steel into two in-

gots .
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Sheet Metal Elbows: Their Development and Laying Off
By J. W. Ross

In order to thoroughly understand the principles involved in the development of cylin-

drical and other forms, such as ore met in sheet metal work, a considerable knowledge of

geom,etry is desirable. Through the medium, of these articles, the author places practical

examples at the disposal of our readers, and the knowledge to be gained by a close and per-

sistent study of tlie principles and methods employed will well repay the time spent.

TILE fabrication of elbows forms a

considerable part of sheet iron

workers' practice. The various

forms, cylindrical, oval and rectangular,

will be herewith described, and the pat-

terns developed for both heavy and light

plate.

For the purpose of students' home
practice, the measurements will be given

berged in relation to the points on the

half plan view.

As the elbow is made in two courses

and of equal diameters, it will readily

be seen that the mitre line as stated

forms an angle of 45° degrees, therefore

it will only be necessary to lay out one

course, from which afterwards the other

mav be marked.

in inches, so that the developments may
be made on stiff paper. The patterns

may be perforated at the located "rivet

holes," by a punch similar to a tram

conductor's transfer punch, which may
be purchased at any 15-cent store, this

punches a round hole. The patterns can

then be connected together by common
paper fasteners. This is good pr.nctice

for the student in laying out the rivet

holes, which will give him the necessary

confidence when laying out on the plate.

Cylindrical Elbows

Fig. 1 shows an ordinary two-piece 90-

degree elbow which will be developed by

the parallel line method.

Measure off AF, Fig. 1, equal to l^/o

inches, at right angles to AF, draw AB
and FE, making AB equal to 214 inches,

and FE % inch. BC is drawn parallel to

AF. and equal in length to AB. CD is

parallel to BA, and equal in length to

AF. DE is drawn at right ansles to CD
and EF, and of the same lensth as EF.
Connect the mitre line BE. which is at

45 degrees, to the lines BA and BC.
Bisect AF, and with 4' ns centre and 4"

A as radius, describe the semi-circle A
4F, showing the half section view of the

elbow. Divide this view into a suitable

number of equal parts, in this ease 6

parts are chosen. Each point is num-
bered in consecutive order. From these

points draw lines parallel to the lines

AB and EF, up to their insections

with the mitre line BE, which are num-

The neutral circumference of- the

elbow, or the stretchout as it is more
generally termed, equals the neutral

diameter multiplied by either 3 1/7 or

3.14, which equals 1.5X3.14= 4.71

inches, or slightly under 4% inches.

Measure off FAF, Fig. 2, equal to 4%
inches. Bisect at 7" and erect the per-

pendicular 7'7\ Divide T to 7^ into the

same number of equal spaces, as in Fig.

1 on the plan view ; also divide 7^1^ sim-

ilarly, thus making 12 spaces in all.

Erect perpendiculars on these points,

which are, of course, at right angles to

/

A sraootii even curve drawn through

these located points will define the mitre

line, which is also the rivet line. Laps
are to be added to the rivet mitre line,

and also the rivet lines 1^1^, Fig. 2, for

the vertical seam.

As both courses are the same size, the

connection at the mitre line, after the

plate is rolled up, will necessitate one of

the courses to be slightly opened out

with a machine suitable for that pur-

pose, or, in default, with a hammer, so

that one course will fit over the other.

In tinsmith work suitable seaming

allowances are made according to the

style of seaming. Fig. 2 shows the pat-

tern without any allowance for laps.

60-Degree Elbow

Fig. 3 shows the elevation and half-

sectional views of a two-course cylindri-

cal 60-degree elbow. Draw the line GLO.
make OL equal to 1 1/16 inches, and the

neutral diameter of the elbow GL equal

to lYo inches. With centre and radius

G, describe the arc GI. With the same

radius and G as centre describe another

are to intersect arc GI at I. Connect I

to by a straight line.

The angle formed by GO and 10 is

60 degrees. Bisect the arc GI at M, and

through this point draw a straight line

from O, extending to H. At right angles

to GL draw the lines GH and LK to in-

tersect the mitre line HK. Connect H to

I and K to J. If carefully constructed

the course GHKL will be equal to

G b

\

6<

• e

iM
is FIO. 3

-3

the line FAF, and parallel to the centre

line AB. Set the dividers to the distance

7V, Fig. 1; transfer this over to the

corresponding number in Fig. 2. It will

be noted the seam is located on the line

mi. Fig. 1.

Reset the dividers in each case to the

distances 6^61, 5'-5i, 4^4', 3^31, 'T-^^, I^IS

Fig. 1, and transfer over each distance

to its allocated line in Fig. 2.

HIJK. Bisect GL at 4° and draw in the

half-sectional view G4L. Divide this

semi-circle into any number of equal

parts, according to the exigencies of the

work. Project these located points to

the mitre line, as explained in Fig. 1.

The stretchout LGL, Fig. 4, equals

11/2 times 3.14, which equals 4.71 inches,

or slightly less than 4% inches. Bisect

this line LGL at 7° and erect the perpen-

dicular 7°7\. thus locating the centre line
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of the templet, and also defining- the

seam lines I'V- and 1°1\ Divide IV and

7V each into the same number of equal

spaces, as in Fig. 3. Erect perpendicu-

lars parallel to the centre line 7°7'

through the points thus located, also

numbering each perpendicular in rela-

tion to the construction lines, as Tl^,

2''2S etc., in Fig. 3. Transfer all the

distances Tl^ 6V, SV, etc., in Fig. 3,

over to their corresponding' ordinates in

Fig. 4. An even drawn curve through

these points locates the rivet line or

seaming line. Laps to be added accord-

ingly.

Elbow With Gore

Fig. 5 illustrates a two-course 90-de-

iiree elbow, with the section BKC cut

away to clear an obstruction, the gore

which equals 3.14 X IV2= slightly less

than 434 inches.

Measure off GAG, Fig. 6, equal to 4%
inches. Divide this into 12 equal spaces,

erect perpendiculars and number in re-

lation to their corresponding lines in

Fig. 5. Set the dividers to the various

distances, 7^71, 6-6\ o^5\ AH\ 3^3^ !2?2\

1^1', in Fig. 5, and transfer these over

to their allocated lines on Fig. 6. An
evenly-drawn curve through these points

locates the mitre or rivet line. Fig. 6

illustrates the templet, to which must be

added laps according to requirements,

whether for seaming or riveting.

The gore BCH will now be dealt with.

It is hero necessary to have a cross sec-

tional view through the plane 117', Fig.

5, to obtain the true length or stretchout

of the gore, which is foreshortened

in the elevation view shown in

Fig. 5.

The cross sectional view is shown

in Fig. 8.

The construction of such is as

follows: From the points 7', 6', 5',

draw parallel lines to BC, and

to the points 7', 6*, 5*,

£ f <S
' ^ '^

>' \y U'Jt/iA -^r vf A c\ f

Bf'H being fitted to the resultant open-

ing. Fig. 9 shows the templet for the

gore, and Fig. 6 for each of the courses.

Measure off on the line AGO, Fig. 5,

AG equal to 11/2 inches and GO to sc-

inch. With as centre and OA as

radius, strike the quadrant AD. With
OG as radius and O as centre, strike the

quadrant GE. Connect D to E, which

is in line with and at right angles to

AG. Bisect the quadrant AD, and
through this point draw a straight line

from to K, thus locating the mitre

line. Draw KA at right angles to AG,
and KD parallel to AG. Ix)cate the

points B, C by measuring "'s-inch from
the point K. Connect B to C, thus de-

fining the portion cut away.

With 4^ as centre, draw in the half-

sectional view 7, 4, 1. Erect the per-

jiendicular 4'4' on the line AG. The
point H where the line intersects the

mitre line KF will also locate the ter-

mination of the gore. Connect B to H
and H to C, which makes BII and CH
the mitre lines between the gore and the

courses. Divide the half-sectional view

into a number of suitable equal spaces,

as shown. Project tiie points (i and 5 to

their intersection witli BH, also the

points 3 and 2 to tlie mitre line ITF.

The stretchout GAG, Fig. 6, equals

3.14 times the neutral diameter 7 1,

FIG. G

4', Fig. 8. Draw in the line

H'F' parallel to KH, and right

angles to the projection lines, 7'7*, 6^6*,

etc. Now with distance equal 4^ in

plan view. Fig. 5, measure off the dis-.

tances 4.4* in Fig. 8. Similarly with dis-

tances 525 and 6%, Fig. 5, transfer to

5,5* and 6,6*, Fig. 8. Draw an even curve

through these points. This shows the

true length of the gore through 7'H,

Fig. 5. The mitre line FK is extended

to H°H°. On this is laid off the true

length of the gore which has just been

computed.

The exact length of the distances 7* to

0*, 6* to 5*, and 5* to 4*, measured along

the curve, is transferred to P"'ig. 9, as

75 to 6', 6' to 5^, and 5^ to 4°. Lines are

drawn through these points at right

angles to the line H°H°. The distances

on the gore BCH, 7*7', 6'6\ and 5'5',

Fig. 5, are transferred and measured in

Fig. 9, as TT, 6=6", S^o". A curve drawn

through these i)oints completes tlie pat-

tern, with the exception of the laps. This

curve locates the rivet lines, and all the

points of intersection on the templets,

Figs. 6 and 9, may be used for the pitcli

of the rivet centres through which the

lioles may be punched—by the punch al-

ready referred to, so as to facilitate the

fitting up of the paper models—and in

the case of plates for riveting together

hv.

TEMPERING REAMERS AND TAPS
A GOOD way to harden a long reamer
without warping is to suspend the

reamer and tongs by a twisted string.

When the reamer is heated properly,

hold it over the tub perpendicularly by
the string in one hand, and keep it from
turning with the other. When ready let

go and allow it to revolve rapidly and

dip at the same instant. Reamers or taps

hardened in this way will remain

straight. This idea is worth testing, not

with a bit of twisted string, but with a

proper mechanical rotor, the speed of

which could be varied in the experi-

ments. There are many small cutting

tools which cannot be hardened and

kept to their required form. A good

many twist drills are not very straight

after tempering.—Ex.

PREVENTING CORROSION IN
BOILERS

IT IS extremely doubtful whether the

suspension of zinc slabs in a boiler will

prevent scale, says the Electrical World.

Scale is due to the presence in the feed

water of substances like the sulphates

and carbonates of lime and magnesia.

When the water is heated, these sub-

stances are precipitated and are baked

on the plates and tubes. The action of

zinc in a boiler is galvanic and is in-

tended primarily to prevent corrosion of

the metal parts of the boiler. To prevent

scale formation, it would have to change

the nature of the sulphates and carbon-

ates or else keep them from coming in

contact with the boiler, neither of which

it is a'ble to do.

It is true that in the course of the gal-

vanic action set up by the use of zinc, hy-

drogen is set free at tlie water surface of

the plates and tubes, and the liberation of

hydrogen in this way, if rapid enough,

might prevent scale from adhering^, but it

is scarcely to be believed that the feeble

galvanic action set up by the use of zinc

slabs could produce hydrogen at a suf-

ficient rate to keep all sediment and pre-

cipitates from collecting on the surfaces

on the metal.

®
Steel Piston Rod Tests.—An American

steel concern has announced the results

of a series of tests on piston rods made

of the steel it manufactures. The steel

showed a tensile strength of 123,775 lbs.

per square inch, an elastic limit of 82,-

600 lbs., with an elongation of 24 per

cent, in 2 in., and a reduction of area of

53 per cent. In a revolution testing ma-

chine, 984,933 revolutions were required

to break the test |)ieces at a stress of

30,000 lb. per square inch. This steel,

which contains manganese, is produced

in an electric furnace.
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Papers Read at the Recent Foundrymen's Convention
Selected from tlir more important subjects presented for discussion before the Annual

Convention of the A itierican Foundrymen's Association and the American Institute of Metals

at Atlantic City, N.J ., during September, 1915. The papers cover a wide field of foundry and
allied activity, the nature of the results and the completeness of the reports makintj them
of particular interest to. all who desire to keep in touch with metallurgical progress.

THE CONVERTER IN STEEL CAST-
INGS MANUFACTURE

By C. S. Koch*

A WRITER of a paper on the

inaiiufacture of steel castings,

some four or Ave years aj;-o, start-

ed with the following words: "This

subject has already been discussed so

thoroughly before this association, that

not many points remain uncovered."

Since then there have been numerous ad-

ditional papers. Consequently, it has

been difficult for the writer to dig up

something not yet touched upon, which

would still be of general interest. There

have been refinements in many ways, but

they are generally too detailed to go in-

,to. If one looks over the Transactions

of the Association, he will find a large

amount of good matter on the converter.

He will find papers on its construction,

its lining, its manipulation, and its chem-

istry, and all the details pertaining there-

to, all of which is of interest to those

who are in close touch with the sub-

ject. However, little is found in regard

to the various factors which have tended

to make the converter a successful means
for making steel in many cases and

equally as disastrous in as many more;

little material is available giving reasons

why the converter is still being run in

some foundries after 10 or 15 years, and
why it was run six months or less in

others. The writer proposes to discuss

this subject.

Is the Converter Practical?

If, say 10 or 12 years ago, the follow-

ing question were asked, "Is the con-

verter a practical means for making
steel for castings?", the total number
of replies in the affirmative would have
been less than 10. That is, replies from
men whose experience would justify

their endeavoring to answer the question.

The number of negative replies would
have been almost too great to record. The
proportion would have been about nine

negatives out of 10 answers. If the same
question were asked to-day from the

same class of individuals, the trend of

replies would be just about- the reverse.

The converter process has about as large

a proportion of adherents to-day as it

had adverse critics 10 years ago.

Up until about 1905, the failures great-

ly exceeded the successes. For the next
five years, the number each way was
nearly equally divided and of late years.

'Fort Pitt eteel rnstliig Co., McKeeseport,
Pa.

the successes have been, probably, in ex-

cess of the failures. Hut we must not

lose siglit of the fact that news of a suc-

cess is published, while that of a failure

is squelched. In the early days, the

failures were not due, as we might sup-

pose, to the crudity of the process, but

rather, as a rule, to the fact that in a

great number of eases the converter was
being employed for purposes for which

it was not adapted and was being wrong-

ly applied. Better results have been ob-

tained in recent years because the users

have exhibited better judg-ment in the

selection of the particular lines into

which they have entered.

This can be demonstrated by an anal-

ysis of the histqry of the converter

foundries of the United States. In mak-
ing this analysis, trade conditions must
be taken into consideration as they vary

from one locality to another.

The conclusions from this examination

seem to show that the following state-

ments are approximately true:

1.—The application of the converter to

the manufacture of a general line of

railroad car castings has not, to date,

been a success.

2.—The use of the converter in con-

junction with an open-hearth furnace

has not generally met with success. That

is, the open-hearth foundries, which

have endeavored to add the converter to

their equipment, have nearly always

given up this process after a short trial.

3.—Iron foundries which have endeav-

ored to add the converter to their equip-

ment, except in favored conditions, have
been unsuccessful.

4.-—Various manufacturing companies,

liaving a fair consumption of steel cast-

. ings, have not by any means been satis-

fied with the results of making a small

tonnage for their own use.

Why Success Was Achieved

On the other hand, the resume of the

history will show the companies that

have been successful, and in almost every

case it will be- found that these com-
panies have employed the following

methods:
1.—They have made steel by no other

process.

2.—They have adhered, as a rule, to a

maximum metal line, or perhaps, we
might say. weight of castina". This weight

has varied somewhat in different locali-

ties, as competition and a few other

conditions have varied.

Now all these causes for failure and

success can be argued pro and con and

exceptions can be cited. Nevertheless, if

anyone is considering the application of

the converter to the steel foundry busi-

ness, he would do well to give due weight

to the foregoing, because the statements

given are not the result of theoretical

considerations, but of a detailed analysis

of the historj- of the converter business

for the past 15 years.

It will be noted that in the writer's

opinion, the reason for successful opera-

tion has been careful consideration of

the maximum weight and the question

naturally arises, what is this? It will

vary in different localities, but is more
or less dependent on the proximity, ac-

tivity and attitude of open-hearth steel

foundries.

Generally speaking, converter steel

costs more than open-hearth steel. Con-

sequently other things being equal, such

plants can underbid the converter plant

on all such castings as they can properly

run. Therefore, if a converter foundry

is in a locality where open-hearth com-

petition is keen, the maximum weight of

the eastings which it ordinarily can take

at a profit will be less than in the ease

where such competition is remote or less

active. In considering this competition,

there is another element that should not

be overlooked. The manufacturer of

large, heavy eastings naturally has a

lower average overhead per ton, and un-

fortunately in many cases, this small

overhead expense is spread equally over

the large and small work. In biddinc.

this naturally piits the converter plant at

a disadvantage, with the logical tendency

of restricting' the converter plant to

castings which the open-hearth cannot

run; that is, restricting it to smaller

and smaller castings.

Effect of Increased Skill in Molding

Again, the fendcncy in some localities

is for the manufacturers of large east-

ings to encroach more and more on the

field of the converter shop owing to in-

creased skill in molding. It is believed

by the writer that owing to various con-

ditions, greater skill in, moldin<i- difficult,

medium-size castings was formerly pos-

sessed by the converter plant. During
every dull period, in their desire for

work, the manufacturers of large cast-

ings have gone after more difficult jobs.

This has developed their skill and given

them confidence.

We have already stated that in the

past, success was more or less dependent

on restrictions to small work, and these

latter considerations show that in the
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future the converter plant will be com-

pelled to carry this restriction further.

There are, however, modifying features

that should be given weight. There are

converter plants strewn all over the

country, located in districts where

ordinary competition from the cheap-

Prosimity to user is always a valuable

feature.

Most all converter plants, even the

successful ones, handle some laige work.

This is obtained on the basis outlined

previously, but it would not be safe to

bank too much on this as being a par-

It is an adjustment of classes that will

follow.

Shop Practice

To return more particularly to the ap-

plication of the converter, there are a
few fundamental principles of operation

that it may be well to mention. These,

GKXKR.vr. VIKW IN ANNEX, FOLNUUV AMJ MACHINE C(3. EXHIlilTION, ATLANTIC CITi', N..T.

(-V metal does not exist. These reap

profits not possible to others. For ex-

ample, the plant may be at such a dis-

tance from outside competition that the

buyer is willing to pay a price sufficient-

ly high to enable the converter plant to

take the work with a reasonable profit.

tieularly lucrative part of your business.

From all of the foregoing it must not be

concluded that the amount of work to be

done by a converter plant is to grow
less. On the contrary, new uses for

steel are lieing found, which will give

tlie industrv more work than formerlv.

again, are not theoretical considerations,

but are brought to mind by a study of

what has been accomplished and not

accomplished by the converter plants of

this country:

The points I wish to make are as fol-

lows:

I

.MAOHINEKV HAI<L EXTENSION, EltOM I,(>\Vi;i{ END, KOUNDItY AND MACHINE TO. EXHIBITION. ATLANTIC CITY, N.,T.
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1.—Unusually good cupola practice is

essential.

2.—The speed of tlie cupola should be

regulated to the speed of the converter,

that is, neither too slow nor too fast.

3.—Proper crane facilities are neces-

sary.

The writer has endeavored to learn

the causes, (a) of complete failures, (b)

of the cases in which there was perhaps

no real failure, but in which there was

a discontinuance in the use of the con-

verter, and (c) of mediocre success. As

far as the steel-making end was con-

cerned, these could be attributed to a

bad combination of the three operations

listed.

Holding- the cupola back in any way

whatever, to wait for tlie crane or the

converter is not go6d practice, especially

when the economical operation of the

converter requires the use of a burden of

perhaps 40 per cent, steel scrap. It

should not be necessary to say much on

this subject to foundrynien, but strange

to say many converter foundries can be

adversely criticized on this point. Qual-

ity and temperature of iron should be

considered and if a large number of

heats are to be taken off, the time ele-

ment is essential. As is well known, a

2-ton converter will produce steel at the

rate of two tons every 20 to 25 minutes.

If 12 heats are produced daily, an un-

necessary delay of only five minutes per

heat will aggregate one hour. It is well

not to be obliged to start pouring any

earlier in the day than is necessary on

account of fumes and heat, but at the

end of the day overtime is not only

costly, but has many other disadvantages.

Consequently, quick operation, at a uni-

form rate, is helpful, and this can be ob-

tained only by a well-run cupola tliat is

not too slow for the converter, and by

proper crane facilities, arranged to re-

move the steel from the converter as soon

as it is blown and to immediately refill

the converter with iron. The crane

should not be busy pouring off, when it

is wanted at the converter. A wait means

holding back the cupola, which means
not only loss in time, but bad iron later

in the day. That the ideal relationship

of cupola, converter and crane is not

present in many foundries is not the

fault of the foreman or superintendent,

but is due to oriainal faulty design.

Temperature of tie Steel

Furthermore, the temperature of steel

should be uniform from heat to heat and

should be adapted to the class of work

turned out and arrangement of the shop.

The need of some shops is for steel much
hotter than others. This is logical and

correct and one might say that each shop

has its own particular ideal temperature.

This should not be higher than necessary,

as heat is costly. . Most shops do not

seem to aim at any particular tempera-

ture. The result is changed temperature

conditions daily. This puts the foreman
at a disadvantage in guiding his molding

practice.

If the ideal shop temperature is even-

tually attained, there still remains a

difficulty. The steel will be too liot for

some castings and too cold for otliers, and
will burn in badly on some and not run

others. To avoid this and many other

foundry difficulties, the policy of the

company should be toward a narrow
range of sizes. It will be argued that

this cannot be done in a jobbing shop,

which must take whatever comes. The
only answer to this is that such a state-

ment is like many others emanating from
foundrymen. We are in a rut and not

until we get out, and break away from
antiquated, preconceived principles, will

we attain the -highest degree of success.

Establish your class and range of sizes

and adhere to it. You will loose some
work to the other fellow and at the same
time take some from him. In time your

plant will be operating on work for

which it is best adapted, and your com-

petitor will be doing likewise. You will

have made the first step in specialization.

In conclusion, let me say that the first

step to take in the practical application

of the converter to the steel foundry is

to specialize, being sure that it is on that

class of work to wliich the converter is

best adapted.

GRAY IRON CASTINGS DEFECTS—
THEIR CAUSES AND REMEDIES

By Herbert M. Ramp*

A COMPREHENSIVE, discussion of

the causes of dicfects common to

gray iron castings and remedies

for overcoming them would encompass

the consideration of practically every

foundry operation, but unfortunately the

time at our disposal will permit only of

a brief review of this interesting and

complex pi-oblem. A discussion of the

losses incurred by defective castings is

one of the first things a man hears when

he enters a foundry and it usually is

the last thing that comes to his notice

when he leaves it. Unfortunately, more

attention is given to the losses incurred

by defective castings than to making im-

provements that will eliminate practices

that cause them. More consideration is

given the pounds of bad castings a mold-

er produces than to his output of good

work. Also, more importance is attached

to the bad castings reported than to the

cost of prodnctive labor per ton. The rea-

son for this is not hard to find. The one

is a tangible, direct loss that stares

the foundryman in the face every day,

while the others are intangible factors

that can be corrected by the exercise of

gray matter and the installation of pro-

per equipment.

It is estimated that defects common to

•Blimvomi r:i>!tlng Co.. Clnchinnti, Olilo.

gray iron castings are tlie direct cause of

tlie rejection, or loss, of at least 5 per

cent, of the iron castings produced. Some
patterns may have a better record, al-

though many, also, will show a higher

percentage of loss. This estimate on the

average, however, is low. If this loss

were eliminated many foundries strug-

gling for existence today could not make
a profit on their operations. The reduc-

tion of the defective output is a prob-

lem of great importance and should com-
mand the earnest attention of every

foundryman.

Ninety per cent, of all defects can be

attributed to two causes, namely, in-

competency and carelessness. However,
since it is exceedingly difficult to obtain

competent and careful labor, the opera-

tions involved in making castings to-day

must be so safeguarded and simplified

that a lesser degree of experience, intelli-

gence and care is necessary to the suc-

cessful operation of the casting plant

than heretofore. Classifying casting-

losses in the order of their causes, it will

be found that 50 per cent, can be attri-

buted to the sand and its treatment, 20

])er cent, to the cores, 10 per cent, to the

patterns, five per cent, to equipment and
five per cent, to the iron.

What constitutes defects in gray iron

castings is another question of great im-

I'ortance. The standard of excellence

for the different classes of castings

varies and consumers using castings of a

similar nature for the same purpose, fre-

quently will have widely varying require-

ments. In other words, eastings that will

be accepted by one company will be re-

jected by anotlier, and the line differen-

tiating sound from defective castings is

drawn at different points. In this re-

spect every consumer is a law unto him-

self, and" there really is no standard for

casting quality. Each consumer fixes

what he considers a standard for his own
requirements which he believes is ade-

quate to his' needs.

Sand as a Cause for Defectives

No effort will be made to enumerate

the many causes leading to the produc-

tion of defective castings as the list will

be entirely too long and, furthermore, in

many instances the causes are so obvious

tliat further comment is unnecessary.

However, some practices are common to

many shops which cause needless ex-

pense, and these are repeated day after

day in one form or another without an

intelligent effort being made to correct

them. The sand, and its treatment, is

probably one of the most prolific causes

of defects, and to it can be attributed

more losses than to all otlier causes eom-

liined. In tliree cases out of four, tlie

sand is the cause of dirty eastings; it

causes the mold to cut and the castings

to scab and blow. If a easting blows, it

is generally attributed to the cores, tlie
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-and or its treatment, and. its repetition

is guarded against. However, the cause

of the cut, scab or buckle is not investi-

gated carefully, notwithstanding the fact

that t!ie losses thereby incurred are dead-

ly to profits. It is the small defect that

causes the foundryman to stop and won-
der if the casting will pass the machine
shop, but finally after it has been cleaned

and shipped, it is returned with a caustic

letter of complaint. It might be pointed

out in this conn^ection that the little

foxes spoil the grapes. A casting that

is defective beyond question usually

points out its own remedy, but the cast-

ing which is questionably defective is

the most elusive. The remedy is not

sought as earnestly or intelligently as

that causing the larger defect, neither

discovers a scabbed casting, he usually

tells the molder to be more careful, or

advises him that the mold was too hard
or too wet, or whatever his judgment
dictates, but how often does he examine
the facing and the sand? How often

does he employ every possible resource

to secure better sand or to make mix-

tures of sand for his work that are more
satisfactory? How often does the foun-
drj-man show the molder how to ram the

mold, to vent or finish it? How many
foremen to-day believe that they dis^

charge their duty by merely telling the

men in their employ what is patent to

any one who has walked through a foun-

dry a few times in place of personally

instructing (them how to avoid their

troubles and to do their work ria'ht ?

tion of the supervising force. The
molder next must be instructed in its

use and if defects develop in his work,
he must be taught, regardless of the

fact that he may have pounded sand for

40 years. It is futile to attempt to for-

mulate fixed rules covering supervision

and instruction, since every foundrjinan

has individual ideas on this subject.

However, not many realize that the

cause of defective castings might be

eliminated if they would start at the

sand bin and see to it that the best

possible sand is obtained and that the

proper instructions are given regarding
its use. Too frequently, also, this in-

struction partakes of the form of criti-

cism, when the molder is called to the

scrap pile where his defective castings

MAdlll.NKliV IIAI,!,. I.OWBI! END, POTJNniiY AND MACHINE CO. E.Xil IlilT l( IN. ATI.ANIK ( n\. N.I.

arc the molilers instructed as carefully

to prevent the causes of small defects as

of those which are more apparent.

The foundryman usually becomes
|>rovoked and exceedingly angry when
ii molder has a run-out or l)reaks a cast-

ing hot. He views this in the light of

exceedingly poor workmanship, but he
considers in an entirely different spirit

a casting that is slightly scabbed or
dirty. The casting that is almost good
enough offers the most difficult prob-
lem and the cause of its defect, as a rule,

cannot be determined readily.

Scabs, Cuts and Buckles

Scabs, cuts and buckles come and go.

They vary with the' temperament of the

man who wields the rammer and the

vent wire and blossom forth with the

use of too much water, too much finish-

ing, too little venting and the use of
improper sand. When tlie foundryman

Poor or misused sand is the cause of

more defective castings than any other

factor. It has a decided influence on
the cost of the product and may be the

means of establishing a reputation for

high grade or poor castings. It is the

foundation upon which the entire foun-

dry structure is built. Suitable sand
means better and cheaper castings,

lower losses and an easier shop to oper-

ate successfully. It is one of the great

fundamentals of a happy business.

Preparation and Use of the Sand

Next in importance are the inst ruc-

tions regarding the preparations and use

of the sand after its careful selection,

consistent with its cost. However, cheap

sand fretpiently is the most expensive

raw material that a foundry can buy.

The sand must be mixed and tempered
for tlie jiarticular work for which it is

required anil this must liave the atten-

are pointed out to him in no uncertain

terras. In other worda( in most in-

stances, what should be well-intended

instruction, is mere denunciation. Any-
one can find fault, but a man must study
his business if he wants to place himself

in a position where he may be able to

correct bad practice. The average
molder does not lose a casting on pur-

pose. He feels regretful over its failure,

but the average molder does not always
know the underlying cause of defects,

nor how they may be overcome. He
needs help, not hell, which he usually

receives. He must be taught the rudi-

ments of the business over and over

again, since the conditions of the trade

are changing constantly. This is the

remedy that must be applied by the

supervising force before the defective

lo.sses can be reduced. If the same en-

ergy is expended in instruction .Jis in
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condemnation, far more satisfactory re-

sults will be achieved.

Dirt Another Cause of Defects

Dirt ranks as the second of the pro-

lific causes of defective casting^s. From

a molding standpoint, the casting may be

perfect, yet it is dirty in the rough, or it

may display dirt spots in the finishing-

operations. The number of excuses at-

tributed as the causes for dirty eastings

is legion, yet only two can be assigned

for this defect. Either the iron does not

lie quiet in the mold, or against the

cores, or dirt has been permitted to en-

ter the mold with the iron, or it was in

the mold at the time when the metal

was poured. Occasionally the blacking

may wash; again the gates will cut, but

more often the dirt can be attributed

to the same cause as that of the scab

or buckle, namely, improper sand, or its

improper treatment. A casting will not

be clean when the iron does not lie

quietly in the mold. The metal may not

boil or agitate sufficiently to cause a

scab, yet its effect is apparent on the

finished casting. If the slag which ac-

cumulates on top of the iron is per-

mitted to enter the mold, the casting,

of course, will be dirty and this is true

also if the gates cut or scab, or if the

gates or runners are improperly con-

structed, or are defective in any way.

It is possible to make a perfect mold,

yet if the gates are improperly made,

the casting will be dirty and will prove

defective. Here again tlie remedy is

care and supervision.

Sources of Dirt

An e.xcuse generally offered for de-

fectives is dirty iron. This is the bul-

wark behind which the molder hides and

is the shield which he employs to cover

liis shortcomings. First of all, it might

be well to direct attention to the fact

that iron and dirt are enemies and have

nothing in common. The dirt referred

to is the foreign substance that occurs

or forms on the upper side of finished

castings. Iron and dirt have no affinity

and are of widely different specific

gravities. Ninety per cent, of the so-

called dirt in castings is composed of

silica, alumina and magnesia and none

of these is mixed with iron mechanically.

They will not remain in solution by any

known process, but they may unite to

some extent chemically, in this event

changing the chemical composition of

the iron. This, of course, could be

readily determined. However, the na-

tures of these elements are not similar,

repelling each other, which is indicated

when such substance rises to the sur-

face of the metal in the ladle. Some
of the different oxides contaih iron, be-

ing formed while the iron is in a liquid

state and subjected to the action of the

oxygen in the air. These oxides also are

classed as dirt. However, this dirt, th*

same as any other refuse that rises to

the surface of the metal in' the ladle,

must be skimmed-off before pouring and

does not form a part of the iron. Oxides

cannot, form, however, after the casting

is poured.

Dirty Iron.

Iron is unlike most of the non-ferrous

metals, in that it will form only a com-

paratively few combinations with the ex-

ception of those produced in the blast

furnace. It repels all but a few ele-

ments that are taken up in almost con-

stant proportions and these only at ex-

treme temperatures. Regardless of tlie

composition or the character of the iron,

if it is melted and poured fairly hot, it

will be clean. The sulphur may be

0.05 or 0.20 per cent, the manganese

may be 0.20 or 2 per cent., the phos-

phorus may be 0.10 or 1.25 per cent.,

but none of these varying contents of

these elements will make iron dirty in

the eastings. The iron may be too hard,

too soft, too open; it may shrink, crack,

draw or warp, but dirt is not its inheri-

tance, nor its progeny.

During the past 25 years, the author

has had direct charge of the mixing and

melting of more than 500,000 tons of

iron, but he has yet to find dirty iron

in the sense assigned for it by the mold-

er. Why does a molder make nine cast-

ings good and one bad? Why does a

molder make a clean record for 30 days

and then lose everything he makes? If

a molder can produce 20 good castings

why is he unable to make 21 or 200?

These are the questions put up to the

foundryman every day and he has yet

to give a convincing answer. First of

all, there are no standards or set regu-

lations governing foundry work. The
sand may be wet dow-n more one day

than another and this makes different

the ramming, venting and finishing

problem if the eastings are to be good.

The iron may be- colder and duller one

day than another, and this would neces-

sitate the use of gates of different size,

or different pouring arrangements and

the cores may be swelled out of shape,

which would require different methods
of securing. The flasks may be worn
out and finally give way and a hundred
other conditions may arise which never

are the same on subsequent days.

Inexplicable Foundry Problems

Little has been done in mo.st shops to

remove the many causes of defective

castings, except in foundries specializ-

ing in a particular class of work. No
effort has been made to catalog the ills

of the foundry and no one has attempted

to place the foundry business on a level

with the machine shop. If this were

done, many and marvelous changes

would be made. Tlie patterns, core

boxes and flasks wo'ild he inspected

daily, the sand would be prepared by
machinery and the different grades and
ingredients would be carefully meas^
ured; different rules would be laid down
covering the pouring temperature of the

metal, as well as the methods of gating.

The foundryman would have a voice in

the design of the patterns and he also

would have the patterns made, not the
cheapest way, but the most satisfactory

way for foundry use. Every possible

pattern would be mounted on a molding
machine instead of placing so much de-

pendence upon the skill of the individual

operator. Either by lectures, by a school

course, or through technical papers,
would be imparted to the molders the
knowledge gleaned by the employers as
the result of the development of the
business. Premiums would be paid for
high grade service and efficiency.

The foregoing and many more factors

would contribute as remedies for defect-

ive casting losses. Unfortunately, these

needs cost money and tlie trail has to be

blazed; some must be pioneers in elevat-

ing foundry practice to a class where

definite standards exist and where defin-

ite practice will produce definite results.

The Personal Equation

In , a large measure the personal

equation will have to be limited and

particular jobs will have to be so safe-

g'uarded that if Tom .lones lays off a day.

his substitute won't make 50 per cent,

scrap; that if Mike Murphy has been

out the night before, he won't spoil bis

day's work; or. if a molder has sickness

at home, he won't forget some minor

detail and ruin his casting. More of the

responsibility, judgment and skill must

be taken away from the individual and

the work must l)e placed upon a higher

mechanical basis than it is to-day. Then,

only, will the beginning be made for the

elimination of defects in eastings. An
honest comparison of the defective work

of the ordinary jobbing foundry with

that of the shop equipped for a special

line of work, proves conclusively that

defectives can be reduced by placing

operations on a higher mechanical plane.

®—
Tellurium belongs to the same chem-

ical group as sulphur and selenium, but

unlike these two elements, tellurium is

a metal, and resembles antimony in a

general way. Tellurium fuses at .500

deg. Cent, and when heated above this

point it bums with a fine blue flame to

tellurium dioxide, at the same time

evolving a very peculiar odor. Its com-

bination with hydrogen forms the very

poisonous and colorless gas hydrogen

telluride.
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for the Machine,

Pattern, Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

SELF-CONTAINED GRINDING
MACHINE

THE grinding machine illustrated

herewith is driven by a direct

connected motor located towards

the rear on the left side. The
motor is within the working space

I't the machine, and as all speed

changes are controlled within the

unit, it thus possesses the unique feature

of being self-contained, no externar belt-

ing or other driving de\'ices being neces-

sary.

In accordanr-e with the maker's estab-

lished practice, the grinding wheel

travels, while the work revolves in a

stationary position. It is claimed that

this arrangement reduces the power
necessary to operate the machine, much
of which would' otherwise be absorbed in

moving considerable weight instead of

doin^ useful work.

The swivel table has two scales, gradu-

ated in degrees, and also in inches per

foot. The speed changes for the work
are made by shifting a belt on cone pul-

leys, the mechanism for which is operated

by a single lever.

The grinding wheel head is massive

and rigid and is mounted to slide on a

large V and a flat guide. The spindle,

which is of special steel, runs in adjust-

able bronze bearings, while the driving

belt is maintained at a unifor.m tension

by an automatic tightener.

Grinding w.heel feed is automatic or

hand, tlie automatic feed Varying from
.00025 in. t" .0(17 in. at each reversal of

the wheel carriage.

The traverse of grin.Iin'.; wlipel is auto-

matic, the movement of a single lever

controlling all the speeds by means of

a belt on cone pulleys. A period of

dwell or tan'y which can be varied to

suit the work is arranged to take place

at the reversing points. Two-point rests

with independent adjustment and stops

for eac'.i support, are provided.

FIG. 1—FfLBXIBLiE STtEE'L AIR
CO.MPKESSOR VALVES

The machine is liberally proportioned

having a 5-iiich driving belt, and 20^inch

diameter grinding wheels of lYz in. and

21/2 in. face. Power rcfjuired is 12 horse

power; floor space 8 ft. x 5 ft. net weight

7,800 lbs., boxed for export 9,500 lbs.

When driven from line shaft, an auxil-

iary shaft with tiglit and loose pulley.

12 in. diameter, running at 450 r.p.ni..

is furnished.

The Landis Tool Co., Waynesboro,
I'a., who are the makers of this machine,

supply a complete outfit of accessories

as part of the regular macliiiie (>(|iii])-

irci't.

HIGH SPEED VERTICAL AIR
COMPRESSOR

A LINE of air compressors of the high-

speed, vertical type exclusively, is being

marketed by the Gardner Governor Co.,

Quincy, 111. The Gardner-Rix compres-
sors are specially designed to give satis-

faction where skilled attention is not

always available, and toward this end
the mechanism has been simplified to

the greatest possible extent.

Light sheet steel valves (see flg.l) are

employed. These are flat rings of flex-

ible sheet steel, noiseless in operation.

and subject to practically no wear after

long periods of service. The valve areas

are large insuring economical working.

Enclosed crank cases with splash

lubrication are a feature of all the types

of these compressors, while the absence

of stuffing boxes and crossheads, and the

reduced weight of working parts enables

higher speeds to be adopted whereby the

capacity ofi machines havino: cylinders of

i iw _ -CLASS "H" COMPR/ESSOU

certain size can be increased. This

allows the use of high speed motors on

combination units, without having to

use gear reductions of excessive ratio.

Duplex cylinder compressor with sub-

l)ase is shown in Fig. 2. Gasoline driv-

en sets, portable outfits with tanks etc.,

for all classes of work are furnished by

the makers, having capacities frooi- 8 cu-

ft. to 140 cub. ft. per min. at pressures

from 75 to 250 lbs. per sq. in. Cylinder

ilimen.sions are from 3 in. bore x 'S^/n in

stroke to 8 in. bore x 6 in. stroke;

weights vary from 165 to 1800 lbs.

iKLri-CU.NlAl.SKl) GKINUINO MACHINK

®
PNEUMATIC VIBRATOR

A.MONG recent products of the Mall-

eable Iron Fittings Company of Bran-

ford, Conn., the "Branford" vibrator

is prominent. This device is made in all

sizes from % inch to 2 inch. It is an
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instant starter and possesses the un-

usual feature of having all parts hard-

ened and ground, which justify claims

•BKAXPOUD" vnUtATOIt

to long life, economy in air consumption,

and ample power capacity.

The makers guarantee this apparatus

against defective workmanship or mater-

ial.

@
rUEIi OIL HEATER AND STARTER.
THE use of liquid fuel for steam gen-

erating purposes, etc., is becoming more

common every day, especially near the

large oil fields. In burning crude petro-

leum, the fuel must be heated to above

"200 deg. F. before it can be easily vapor-

ized in the furnace, preparatory to com-

bustion. This heating is practii ally al-

ways accomplished by steam li eaters,

the oil being passed through coils around

which steam is cireuhited.

When starting u)5 a dead boiler, steam

must he borrowed from a live one to

heat the oil and to pump it to the fur-

naces. If, however, no steam is avail-

able, a wood or coal fire, with its atten-

dant dirt, must be resorted to. If a fur-

nace is to burn liquid fuel it should be

constructed with that object in view.

The best results cannot be ol)tained if

the furnace has to be adaptable to burn

coal or wood to raise steam and to

switch over to oil when sufficient steam

is raised to supply the furnaces with

fuel heated to the proper temperature.

The "'Reichenbach" fuel oil heater

and starter has been designed to elim-

inate the coal or wood fire trouble when

raising steam. It consists in the main of

a pump, a heater coil and ' a kerosene

torch. Fig. 1 is a partial longitudinal

section of the heater and starter,

and shows the internal construc-

tion. The oil inlet is connected to

the main supply line, the pump
drawing oil which has passed the

suction strainers and delivering it,

tiirough the heater, to the furnaces.

The kerosene gas burner, standing-

upright in the centre of the fire pot.

kept under a slight air pressure, by

means of the small hand pump.

The base of the apparatus is in the

form of a tray, and is made oil-tight,

thus preventing the spreading of oil

should any accidentally be spilt. The

suction flange of the pump is tapped for

the nipple and a shellac joint is placed

between the flange and the tray. Where

the kerosene supply pipes pass through

the bottom, the holes are tapped and the

THE "RE1CIIENB.\CH" IIEATE
AND FDEL OIL ST.\RTER.

heats the oil as it passes through the pipe threaded through and secured with

coil of pipe. The tank on the right a lock nut.

carries the supply of kerosene, which is The fire })ot is provided with an air re-
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gulator at the top for supplying air to

i the burner, which obviates the necessity

1 of keeping the door of the pot open
when the machine is in use. Closing this

reg:ulator completely shuts off the air

\ supply to the burner, and will extinguish

I
it instantly. Another regulator is pro-

* vided on the top of the heater barrel. To
direct the air to the bottom of the pot,

an asbestos-lined petticoat is provided;

this can be seen through the open door

in Fig. 2. The petticoat is constructed

of three segments, the two segments fac-

ing the front being arranged to swing

outwards to facilitate the removal of the

burner.

The heater proper consists of a coil

of %-in. wrought iron pipe, through

which the fuel oil is forced. The coil is

carried in a cast iron cylinder, lagged

with planished iron, and bound top and

bottom with polislied brass bands, the

space between the cylinder and the lag-

ging being filled witii asbestos. A
peculiar-shaped east iron damper is pro-

vided to spread the flame from the burn-

er and to direct it on the heater coils.

The damper is hung on a threaded

spindle, and its position can be regu-

lated, up and down, to get the best heat-

ing effect.

The burner is lighted by placing an

asbestos ball, which has been soaked in

kerosene and lighted underneath, until

the burner is hot enoug'h to vaporize the

kerosene, which vapor is then ignited.

Heat from the burner thereafter auto-

matically keeps it supplied with kero-

for the purpose of circulating the fuel

oil when starting the heater.

We are indebted to A. F. Menzies,

consulting engineer; New Westminster,

B.C., for the foregoing data and illustra-

tions.

MODEL "D" CNStlNTEU,

scne vapor. An extinguishing receptacle

is provided between the fire pot and the

pump, in whicli is kept the asbestos ball.

The pump is of the four-valve wing
type, and can be arranged for motor or

hand drive. Fig. 2 shows a hand-

operated outfit. When instalhnl, a re-

turn connection is made from the

heater coil outlet to the pump suction,

NEW MODEL COUNTING MACHINE
THE saving of time and labor, the un-

erring accuracy, and the simplicity of

operation of modem calculating ma-
chines, are but a few of the features

which have combined to render them in-

dispensable to progressive

factory managers.

While formerly the appli-

cations of counting machines

were principally in connec-

tion with clerical work, the

benefits to be derived from
their judicious use have

caused them to come more
closely in contact with actual

manufacturing conditions.

Some marked improvements in design

are shown in the new models of counting

machines made by the Durant Manufac-

turing Company of Milwaukee, Wis.

Model "D" counter, illustrated here-

with, is a recent production by this firm,

and amongst other advantages, it is

fitted with a knob at the left of the case,

by means of which the operator can in-

stantly re-set the machine or clear it to

zero.

These machines are being used to a

very liberal extent on

stamping presses,
punches, screw machines,

conveyors, etc., for auto-

matically counting pro-

duct as it comes from the

machine.

In factory offices they

are of great assistance in

maintaining exact records

of labor, material, sizes,

weights, etc.; in fact, all

of the elements of modern
cost keeping can be

handled to advantage
with these machines. The

manufacturers will gladly

send, to interested par-

ties, a copy of their cata-

logue, which illustrates

the many advantages of

these machines, and con-

tains valuable suggestions

regarding their adaptation 'to existing

conditions.

Co., Kockford, 111., in the shape of a
punch for handling channel iron.

The tool as can be observed from the

illustration is designed principally for
use on channel or other similar flanged

work, the gap on the end of frame lever

being so shaped that the tool can be
slipped over the end of the section and
moved along to the desired part.

The portable channel iron punch has

a capacity of a 1/4 inch hole througii Yt
inch iron, and can punch to the centre

of 4 inch channel iron having II/2 inch

flange. It uses the same punches and

PORTABLE CHANNEL IRON PUNCH
AX addition to their existing line of

portable hand metal punches, has just

been made by the W. A. Whitney Mfg.

"WHITN-KV" rOKTABLE
CH.VXNBL IKON PUNCH.

dies as the-makers' No. 2 punch, all the

small parts of each being interchange-

able. The sizes of punches and dies are

from Ys inch to 1/2 inch, advancing by

1-32 rds. Sheet metal workers in par-

ticular will appreciate the convenience

of such a tool.

@
COMBINED PUNCH AND SHEAR

THIS compact combined puncli and

shear is capable of a variety of work on

structural sections. The unit illustrated,

and known as the No. 2 power machine,

requires 3 horse-power to operate at

its full capacity. It will punch a IV3

inch hole in 1/2 inch iron, and a 1 inch

• hole in % inch iron. Angles up to 4

inches can be cut with it, also tees

up to % in. X 21/2 in- When used for

shearing flats, it will handle up to 5 in.

X 1 in., and 7 in. x % in.

The main frame is built of two heavy

castings which are bolted together in

a vertical plane, allowing the machine

to possess all the advantage due to com-

pact assembly and accessibility while

retaining the strength and rigidity of

a solid casting.

While the three principal operating

features — angle cutting, puncliinv iind

shearing—are individually provided in

the design, the use of interchangeable

attachments in the punch seat enables

tees to be cut and the ends of angles

trimmed.

The angle cutter A is located at the

back of the machine. The shear is

directly in front at H, wliere a flat is

in position showing the adjustable guard

C to prevent the work tilting up when
being sheared.

The punch sent D which is part of

the main frame is designed to accom-

modate fixtures K.F. and G. which are

angle trimmer, punch, and tee cutter
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respectively. A swinging shelf allows

the change to be made quickly and easi-

ly. To the right of the machine is

located the length gauge for shear.

All of the cutting parts operate vert-

ically by means of two heavy steel rods

actuated from the main shaft and guid-

, OOMBINWTION PUNCH A'^D SHE.\I!.

*d in long lossess formed on the main

frame.

By means of a suitable arrangement

the punch can be brouglit down to the

work and into centre punch mark before

starting, thus insuring accurate work.

In addition, tlie machine can be set to

stop at each revolution or run

continuously.

The total weight is 4,000

pounds; floor space, 4 ft. 6 in.

X 3 ft.
;
pulleys 16 in. diameter

for a 3-in. belt. Speed 450 rev.

per min.

The builders of these ma-

machines are the Clark Foundry

Co., Rumford, Maine.

®
SAND MACHINE

rOR castings that must be

smooth, perfect, and regular,

the preparation of the sand is

of great importance. In addi-

tion to thoroughly mixing and

tempering, the machine shown

in Fig. 1 passes the material

through a pair of rolls 12 to IS

times, thus pulverizing all small

lumps and produces a sand

which is smooth, velvety and

tough, and possesses an even

and regular vent. With the pro-

cess as used here, one pair of

rolls does the work of 12 to 18

pairs as usually set.

The Standard Sand & Ma-

chine Company, Cleveland. 0.,

builds these machines in four sizes, equip-

ping them, regularly witii' Hour iiop-

per, revolving screen, elevator boot,

bucket and chain elevator, and tem-

I)ering gear. When desired, a three

department proportioning hopper is

supplied for controlling the amount
of old sand, new sand, and dry binder;

also a pump for liquid compounds. With
the single hopper type, tlie materials are

assembled in proper proportions before

delivering to the hopper. With the

three or more department iiojjper, the

correct proportions are fed into the ele-

vator boot from each hopper, and it is

only necessary to keep the hoppers well

supplied. The proportioned materials

are delivered to the mixer by m.eans of

the l)uckct and chain elevator, and tliere

the tempering liquids are introduced.

The mixture is carried forward by the

worm mixture to the feed end of the re-

volving drum which is provided with

buckets inside to deliver the sand to the

rolls within the drum. The pitch of the

drum carries the mixture forward regu-

larly so that all the sand is treated alike,

and is discharged after being thoroughly

rolled and blended.

One roll is stationary while the other

is set against heavy compression springs

which are adjustable. Sand rolled in

this way is not ground into dust, anil re-

tains its grain thereby helpinir toward

a perfect vent which is so essential. The

machine is modern in every respect, steel

gears, bronze bushed bearings, and steel

I'oller bearing chains being used.

The three larger sizes are particularly

suited for steel foundries. Fig. 2 shows
the arrangem-ent of these, the compres-

sion springs hack of the adjustable rolls

being clearly seen. One pair of rolls

FIG. sr>EOI.\L S.\NI) MAritlNK FUR
STEBL FOrNDRIIi>S.

FIG. 1. .MIXING. UOLLINO .\NI> I'.dXDING MACIMNK.

arranged in this manner will do tlic

work of tandem or multiple rolls as the

material can be passed through the san e

pair 9 to 36 times. These machines a-i'

designed to take the place of wet pan
mills for core or facing sands.

The No. 1 machine has a ca-

pacity of 160 cu. ft. per hour,

with 10 horse-power; rolls 8 in.

dia. X 4 ft. long; the No. 4 ma-
chine has a capacity of 360 cu.

ft. per hour, with 20 horse-

power; rolls 16 in. dia. x 6 ft.

long.' Floor space required is

10 ft. X 14 ft. and 15 ft. x 17 ft.

respectively.

SMALL PLANTS TO HELP

U. A. THOMAS, representative
j

of Lloyd George, British Minis- '

ter of Munitions, had a lengthy

conference with Sir Robert

Borden recently, regarding the)

question of the manufacture of

ammunition and big guns in
j

Canada. Others present were]

Sir Sam Hughes, Sir Frederick
j

Donaldson and Lionel Hitchens,!

the two latter being the BritishJ

representatives who will beii

added to the reorganized shel^

commission. A scale of pricey

which the commission is willing

to pay for munitions will bS

drawn up, and the practice o|

tendering done away with.
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THE VALUE OF MANUFACTURING RECIPROCITY

J
I ST liow much and just how little of a m.an 's businoss
.'fhould be known by his competitors is and always will

be a moot que.stion, and though at first sisht anyone
might bo prepared to give a conclusive reply one way or
the other, there are many qualifying features which pre-
vent the average manufactunsr from giving a definite reply
offhand.

Apart from its desirability, which is questionable, or

its efficiency which is still more questionable, the regime
of quasi-secrecy inaugurated in connection with munitions
manufacture may have a more or less permanent influ-

ence on many of our industrial organizations which must
ultimately react to their disadvantage.

The advent of Government work has been character-

ized in the majority of cases by an absence of that spec-

tacular display of industrial accomplishment which in

ante-bellum days had been developed to a high degree.

One result of this suppressed publicity has been to gen-

erate a feeling of mysterious importance in many enter-

prises -whose pretensions were previously of a modest
nature.

Without in any way detracting from the beneficial in-

fluence on the campaign which is to be obtained by keep-

ing the enemy in complete ignorance of the extent of our

munitions supply, it might be asked whether our own effi-

ciency as munitions producers is not reduced as a result

of excessive reticence regarding methods of production.

There are some persons who, in war time as in peace,

look upon all journalists as necessary evils, to be borne

with when' necessary, and avoided when possible. Such
individuals fail to realize that in standing in other people's

light they also stand in their own.

No man, is a hero to his valet, and few firms indeed are

so highly regarded by all of their employees that they can

afford to set themselves up as sphinx-like oracles. That

liberty of employment which the North American work-

man cherishes as his inalienable birthright is one of the

greatest factors in nullifying any attempts to fomi an

Industrial Secrets Trust.

Ever since the munitions industry began to assume
national proportions, we have consistently advocated, and
devoted our efforts to the judicious dissemination of such

technical and manufacturing information as could be of

greatest immediate value to the numerous entrants into

the ranks of producers. The knowledge that these efforts

have not been valueless to many firms is our reward, and
the manner in which nearly every concern has placed their

experience at the disposal of others is proof of the sound-

ness of our policy. .

In another part of this issue we are privileged to place

on record a few examples of extreme resourcefulness and
development in specialized manufacturing, these being

probably only some of many instances of improvised equip-

ment throughout the country. Although the intrinsic

value of such efforts may be confined to the originators,

the ultimate suggestive value to manufacturers as a body
may be very great, and wonderful possibilities may await

designers and meclianics as the result of being thus jolted

out of the rut of conventional design.

Reference might here be made to an instance in shell

manufacture which emphasizes the service rendered by
technical journals. In machining 3.3 inch shrapnel forg-

ings, it was found necessary to make the wall of increas-

ing thickness for a short distance near the mouth so as to

provide ample metal for the internal thread after nosing

in. When the making of 4.5 inch shells was being started,

many makers spent a great deal of valuable time in ascer-

taining the proper taper to allow for the same operation.

Meantime a new producer who was not bound by prece-

dent, went ahead and dispensed with the taper, getting

satisfactory results with one operation less. The fact that

others were experiencing trouble by a too strict adherence

to existing methods, did not increase the value of his own
method to himself personally, while the lack of just such

information delayed their progress perceptibly, besides

giving rise to a feeling of disappointment, due to the

absence of prompt and successful results.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIO lEON.

Grey forge, Pittsburgh $14 70

Lake Superior, char-

coal, Chicago 15 75

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.

Middlesboro, No. 3 ... . 22 00

Carron, special 23 00

Carron, soft 23 00

Cleveland, No. 3 22 00

Clarence, No. 3 22 50

Glengarnock 26 00

Summerlee, No. 1 ... . 28 00

Summerlee, No. 3 ... . 27 00

Michigan charcoal iron . 26 00

Victoria, No. 1 23 00 20 50

Victoria, No. 2X 22 00 20 50

Victoria, No. 2 plain. . 22 00 20 50

Hamilton, No. - 22 00 20 50

Hamilton, No. 2 22 00 20 50

Tea lead $ 3 50 $ 3 50

Scrap zinc 10 50 9 50

FINISHED IRON AND STEEL.
Per Ponnil to Larce Buyers. CentH.

Common bar iron, f.o.b., Toronto. . 2.25

Steel bars, f.o.b., Toronto 2.25

Common bar iron, f.o.b., Montreal 2.25

Steel bars, f.o.b., Montreal 2.25

Twisted reinforeino; bars 2.25

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh 1.35

Tank plates, Pittsburgh 1.35

Beams and angles, Pittsburgh.... 1.35

Steel hoops, Pittsburgh 1.50

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.15

Small shapes 2.40

Wareboase, Freight and Daty to Pay. Cents.

Steel bars 1.90

Structural shapes 1.95

Plates 1-95

Frelcbt, Pittsbnrch to Toronto.

18.9 cents carload; 22.1 cents less

carload.

BOILER PLATES.
Montreal. Toronto.

Plates, 1/4 to 1/2 in., 100 lb. $2 35 $2 25

Heads, per 100 lb 2 55 2 45

Tank plates, 3-16 in 2 60 2 45

OLD MATERIAL.
Dealers' Bnylnr Prices. Montreal.

Copper, light $12 25

Copper, crucible 14 25

Copper, unch-bled, heavy 14 25

Copper, wire, unch-bled . . 14 25

No. 1 macbine compos 'n 11 50

No. 1 compos 'n turnings 10 00

No. 1 wrought iron 10 00

Heavy melting steel .... 8 00

No. 1 machin'y cast iron 13 50

New brass clippings.... 11 00

No. 1 brass turnings 9 00

Heavy lead 4 50

Toronto.

$12 00

13 50

13 50

13 75

11 50

9 50

9 50

8 00

11 00

11 00

9 00

4 50

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Aug. 27, 1915

:

Buttweld Lapweld
Black Oal. Black Gal.

Standard

1/4, % in 63 381/2

1/2 in 68 471/2

% to 11/2 in. . . 73 521/2

2 in 73 521/2 69 48I/2

21/2 to 4 in ... 73 521/2 72 5I1/2

41/2, 5, 6 in 70 491/2

7, 8, 10 in 67 441/2

X Stronr P. E.

1/4, % in 56 381/2

1/2 in 63 451/2

% to 11/2 in. . . 67 491/2

2, 21/2, 3 in. . . 68 5OI/2

2 in 63 451/2

21/2 to 4 in 63 481/2

41/2, 5, 6 in 66 48I/2

7, 8 in 59 391/2

XX Strons P. E.

U. to 2 in 44 26I/2

21/2 to 6 in 43 251/2

7 to 8 in 40 201/2

Genuine Wrot Iron.

57 321/2

62 411/2

% to 11/2 in. . . 67 461/2 .'.

2 in 67 461/2 63 421/2

21/2, 3 in 67 461/2 66 451/2

31/2, 4 in 66 451/2

41/2, 5. 6 in 63 421/2

7, 8 in 60 371/2

Wroncht Nipples.

4 in. and under 77%%
41/2 in. and larger 72Vi%
4 in. and under, running thread. 57i/^%

standard ConpUncs.

4 in. and under 60%
41/2 in. and larger 40%

% in.

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws, 60 & 10%
Sq. Head Set Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45%
Flat & But. Head Cap Screws 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in. N 70%
Semi-Fin. Nuts up to 1 in 70%
Semi-Fin. Nuts over 1 in 72%
Studs 85%

• METALS.
Montreal. Toronto.

Lake copper, carload ...$20 00 $19 50

Electrolytic copper 20 00 19 25

Castings, copper 19 75 19 00

Tin 37 on 37 00

Spelter 18 00 17 00

Lead 6 15 6 25

Antimony 35 00 35 00

Aluminum 60 00 60 00

PrlcM per 1— lbs.

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh . .

.

$24 50

Openhearth bilets, Pittsburgh.. 25 00

Forging billets, Pittsburgh ;M 00

Wire rods, Pitsburgh 31 00

NAILS AND SPIKES.

Standard steel wire nails,

base $2 40 $2 35

Cut nails 2 50 2 70

Miscellaneous wire nails. . 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

BOLTS, NUTS AND SCREWS.
For Cent.

Coach and lag screws 70-10

Stove bolts 80

Plate washers 40

Machine bolts, % and less 65-10

Machine bolts, 7-16 and over .... 571/2

Blank bolts 60

Bolt ends 571/2

Machine screws, iron, brass 35 p.e.

Nuts, square, all sizes . . . .4c per lb. off

Nuts, hexagon, all sizes. .41/2C per lb. off

Iron rivets 72^^ per cent.

Boiler rivets, base, %-in. and

larger $3.75

Structural rivets, as above 3.75

Wood screws, flathead,

bright 85, 10, 7y2, 10 p.c. off

Wood screws, flathead,

Brass 75 p.c. off

Wood screws, flathead,

Bronze 70 p.c. off

LIST PRICES or W. I. PIPE.

standard. Extra Stronc,
Nom. Price. Slies Price
Diam. per ft. Ins. per ft.

i/8in$.051/2 y8in$.12

in .06 1/410 .071/2

s/gin .06 %in .07y2

i/gin .081/2 y2in .11

n .liy2 %in .15

in .17y2 1 in .22

li/4iB .231/2 iy2in .30

W2
2

21/2

3

31/2

4

4y2
5

6

7

8

8

9

10

10

10

D. Ex.. Stronc,
Size Price
Ins. per ft.

.32%$

1

ly*

1%
2

.35

.37

.52%

.65

.91

in .27y2 iy2in .36y2

,37 2 in .50y2

.581/2 2y2in .77

n .761/2 3 in 1.03

.92 3y2in 1.25

in 1.09 4 in 1.50

m 1.27 4y2in 1.80

in 1.48 5 in 2.08

in 1.92 6 in 2.86

in 2.38 7 in 3.81

m 2.50 8 in 4.34

in 2.88 9 in 4.90

in 3.45 10 in 5.48

in 3.20

in 3.50

n 4.12

2y2 1.37

3 1.86

Syz 2.30

4 2.76

4y2 3.26

5 3.8«

6 5.32

7 6.35

8 7.25
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COKE AND COAL.
Solvay Foundry Coke $5.75
Connellsville Foundry Coke 5.00
Yough, Steam Lump Coal 3.83
Penn. Steam Lump Coal 3.63
Best Slack 2.99

Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 40c/^

At warehouse 30 & 5%
UlacountD off new list. Warehouse price at

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half 0.221/2

Putty, IQO-lb. drums 2.70
Red dry lead, lOO-lb. kegs, per cwt. 9.65
Olue, French medal, per lb 0.18
Tarred slaters' paper, per roll .

.

0.95
Motor gasoline, single bbls., gal..

.

0.18
Benzine, single bbls.. per gal. . .

.

0.18
Pure turpentine, single bbls 0.65
Linseed oil, raw, single bbls 0.74

' Linseed oil, boiled, single bbls. . .

.

0.77
Plaster of Paris, per bbl 2.50
Plumbers' Oakum, per 100 lbs. . . 4.00
Lead wool, per lb 0.10
Pure Manila rope 0.16
Transmission rope, Manila 0.20
Drilling cables, Manila 0.17
Lard oil, per gal 0.73
Union thread cutting oil 0.60
Imperial quenching oil 0.35

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
% in«li $8.00
5-16 ineh ; . . .

.

5.35

% inch 4.60
7-16 inch 4.30

V2 inch 4.05
fl-16 inch 4.05

% inch 3.90

% inch 3.85
% inch 3.65
1 inch 3.45

Above qaotations are per 100 lbs.

TWIST DRILLS.

%
Carbon up to ly^ in 60
Carbon over 11/2 in 25
High Speed _

Blacksmith 60
Bit Stock 60 and 5
Centre Drill 20
Ratchet 20
Combined drill and c.t.s.k 15

DIsooants off standard list.

REAMERS.

Hand 25
Shell ........... 25
Bit Stock 25
Bridge 65
Taper Pin 25
Centre 25
Pipe Reamers ! gO

Discounts off sUndartI list.

CANADIAN MACHINERY
IRON PIPE FITTINGS.

Canadian malleable. A, 25 per cent.;
B and C, 35 per cent.; cast iron, 60;
standard bushings, 60 per cent.; headers,
60; flanged unions, 60; malleable bush-
ings, 60; nipples, 75; malleable, lipped
unions, 65.

TAPES.
Chesterman Metallic, 50 ft $2.00
Lufkin Metallic, 603, 50 ft 2.00
Admiral Steel Tape, 50 ft 2.75
Admiral Steel Tape, 100 ft 4.45
Major Jun., Steel Tape, 50 ft 3.50
Rival Steel Tape, 50 ft 2.75
Rival Steel Tape, 100 ft 4^45
Reliable Jun., Steel Tape, 50 ft. . . 3.50

SHEETS.
C.I i , . ,, Montreal Toronto
Sheets, black. No. 28 $3 00 $2 85
Canada plates, dull,

52 sheets 3 15 3 1.5

Canada Plates, all bright.

.

4 75 4 50
Apollo brand, 10% oz.

galvanized 5 75 5 39
Queen's Head, 28 B.W.G. 6 00 5 95
Fleur-de-Lis, 28B. W. G... 5 75 5 75
Gorbal's Best, No. 28 . .

.

6 00 6 00
Viking metal. No. 28 . .

.

5 25 5 25
Colborne Crown, No. 28.. 5 70 5 80
Premier No. 28 5 10 5 00

BOILER TUBES.
^'5^6 Seamless Lapwelded
1 in. $13 00
1^/4 in. 13 00 ....'

1% in. 13 00 '

l%in. 13 00
2 in- 13 00 9 25
2iAin. 14 25 10.50
2y. in. 15 00 11 50
•^ in- 19 25 12 95
i'-iin. 22 00 14 50
4 in. 27 00 IS 50

Prices per 100 feet. Montreal and Toronto.

WASTE.

XXX Extra
.''""'=.•

.".'"Vh"-
^ ^™n<J

101/2

5^^ 093/4
A Kimpire 09
^ Press 08%

COLORED.
^1°°

071/2
standard 0634
Popular 06
^e«i

051/2
WOOL PACKING.

-A^rro^ 16
Axle

11
Anvil OS
A nchor 07

WASHED WIPERS.
Select White O8I/2
Mixed Colored 0614
Dark Colored 05%

This list subject to trade discount for
quantity.
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BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble 50%
Standard 50 & 10%
Cut leather lacing, No. 1 $1.20
Leather in sides l.io

ELECTRIC WELD COIL CHAIN B.B.
3-16 in $900
'-4 in 6.25
5-16 in 4.65

% in 4.00
^-16 in 4.00

V2 in 4.00
Prices per 100 lbs.

PLATING CHEMICALS.
Acid, boracic $ .15
Acid, hydrochloric 05
Acid, hydrofluoric 06
Acid, Nitric 10
Acid, sulphuric 05
Ammonia, aqua 08
Ammonium carbonate 15
Ammonium chloride H
Ammonium hydrosulphuret 35
Ammonium sulphate 07
Arsenic, white 10
Copper sulpliate 10
Cobalt Sulphate 50
Iron perchlonde 20
Lead acetate I6
Nickel ammonium sulphate 10
Nickel carbonate 50
Niekol sulpliate 15
Potassium carbonate 40
Potassium sul|)hide (substitute).. .20

Silver chloride (per oz.) .65
Silver nitrate (per oz.) .45
Sodium bisulphite 10
Sodium carbonate crystals 04
Sodium cyanide, 127-130% 35
Sodium hydrate 04
Sodium hyposulpliite (per 100 lbs.) 3.00
Sodium phosphate 14
Tin chloride .45

Zinc chloride 20
Zinc sulphate .08
Prices Per L,b. Unless Otherwise Stated.

ANODES.
Nickel 47 to .52

Cobalt 1.75 to 2.00
Copper 22 to .25

Tin 45 to .50

Silver 55 to .60

5^inc 22 to .25

Price* Per Lb.

BELTING RUBBER.
Standard

Best grade*
.50%
.30%

PLATING SUPPLIES.
Polishing wheels, felt 1.50 to 1.75
Polishing wheels, bullneck.. .80

Emery in kegs .41/2 to .06

Pumice, ground .05

Emerj' glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silver 25 to .50

Rouge, nickel and brass... .15 to .25

Price* Per Lb.
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualiiied to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., Oct. 18, 1915.—The

manufacture of munitions still retains

first place in our metal-working plants.

The demand for steel bars and billets

continues unabated, and little change

othferwise is. evident. The various mills

are operating right up to capacity, and

many of them will be unable to take on

further business for delivery this year.

Consumers are even having difficulty in

placing orders for 1916, as the mills de-

cline to commit themselves for any ex-

tended period. As a matter of fact, it is

hinted that advanced prices may prevail

when they are in a position to take on

more business.

Machine Tools and Supplies

The situation in the machine tool

trade shows little change over that of

the previous week. In some instances the

delivery of necessary tools for shell pro-

duction is being longer delayed, and

several plants are meantime handicapped

in their. operations as a consequence. The

demand for supplies continues brisk.

However, some concerns who require

duplicate machine parts to replace those

broken or worn, and which must be pro-

cured from the United States, find great

difficulty in securing these promptly.

-

Metals

Prices on the different metals are hold-

ing firm. Spelter shows some inclination

to drop in price, while aluminum has ad-

vanced considerably over the quotations

of the last week, being now around 60c.

Old Material

Scrap metals have shown no material

change during the week, quotations re-

maining the same, with the exception of

tea lead, which registers a slight in-

crease.

Toronto, Ont , Oct. 19.—Indications

l)oint to a return of better trade condi-

tions and a distinctly optimistic tone

exists in business circles. The record

harvest means prosperity in the West

;

war orders are keeping many factories

fully employed, the adverse trade bal-

ance has been eliminated and railroad

earnings now show an increase. The
steel trade is generally considered to be

the barometer of industrial conditions,

and in its present state of great activity

gives reasonable grounds for hoping

that the improvement in. business now
taking place is something more than

temporary. The influx of large sums of

money resulting from war orders cannot

help but stimulate manufacturing, and

with the improvement in Canadian fiscal

conditions will lead to a marked indus-

tiial development in the country.

Developments in the shell industry

are pending and arrangements are being

made for the manufacture of shells up
to 12 in. calibre. The duties and respon-

sibilities of the Shell Committee have in-

creased to such an extent that a reeon-

stitution of its personnel is being made
to meet the demands of the situation. It

is understood that the British Government
have reserved large orders for shells for

Canada, providing quick delivery can be

made and at a fair price. A central ord-

nance factory for making big guns is

under consideration; this branch of the

industry will also come under the control

of the Shell Committee.

Steel Market
The steel trade is in a very buoyant

condition and the mills are operating at

capacity. The market is very strong and
prices on a number of steel products are

advancing. Canadian mills are quoting
iron and steel bars at 2.25e Toronto.

Prices on wire are withdrawn pending a

revision, which will be in an upward
direction. Pittsburgh bars, plates and
small shapes for Canadian business are

quoted at 1.35c f.o.b. the mill', but are

likely to be advanced again very shtirlly

to 1.40c. The difficulty in obtaining

quick delivery on steel products is illus-

trated by a Canadian buyer recently

paying several dollars a ton premium
for prompt delivery of structural ma-
terial.

Tiio placing of orders for larger shells

which is anticipated, and the repeat

(iiders for 18-pdr. shells -in considerable

quantity indicates that the steel com-

panies will be very busy for some time

to come. It is understood that the Dj-
minion Steel Corporation have decided

o embark on the manaifactiire of shells and

that a large order will be placed with

them for those of large calibre. This

CDUcern has for some time been actively

ensagcd in producing steel for shells

but not turning out the complete pro-

duct.

The galvanized sheet trade is some-

wliat unsettled. Although the price of

spelter has declined, manufacturers of

sheets are hesitatinisr before making any
further change since the revision an-

nounced recently. The semi-finished

steel situation is steadily becoming a

factor in the present sheet market. The
unusual conditions in sheets have upset

the price relationship .as between gauges.

Oalvnnizers are asking more for the light

gauges of sheets than for the heavv

gauges because of the greater amount of

spelter required per ton in the former.

All the mills in the States arc run-

ning to capacity on account of the tre-

mendous buying of all kinds of steel

products. Steel for near-by deliveries

is almost imposihle to get at any price.

The heaviest demand is for round bars
and blooms for shells. Prices are ad-

vancing, no business being placed for

bars at loss than 1.40c Pittsburgh. Forg-
ing billets have advanved -fl per ton and
are now being quoted at $.'i4 base,

f.o.b. Pittsburgh. Prevailing prices on
wire are strong, and it is not improb-
able that quotations will be put up •*!

or $2 per ton in the near future.

Pig Iron

The chief interest in the market is in

steel making grades, with low-phosphor-
ous iron still the feature. Canadian buy-
ers have taken considerable tonnage
from the States. Among these is the

Canadian Steel Foundries, who have
bought 7,000 tons recently and have in-

quired for 5.000 tons.^diditional, the price

being $25 at the furnaces. Foundry
grades are quiet at unchanged prices.

Machine Tools

Machine tool dealers are anticipating

a period of considerable activity in the

near future when it is expected that the

orders for the larger calibre shells will

be ready to be placed. A few tentative

inquiries have already been received for

large size lathes, but up to the present

few orders have been given out. The-

great problem at present as regards new
equipment is the question of delivery.

Builders are in a sold-up condition and
the supply of suitable second-hand tools

is rapidly decreasing.

Supplies

The demand for machine shop and

mill supplies continues good and prices

are holding very firm. Prices of high-

speed twist drills are withdrawn on ac-

count of the continued advance in high-

speed steel. In regard to the latter, the

situation show's no improvement and

prices are away up; supplies in suffi-

ciently large quantities are also still dif-

ficult to obtain. Prices of waste are very

firm but unchanged. Turpentine has ad-

vanced Ic and is now quotr^^ ^ i^" •^—
gallon.

Metal Market

The metal market is dull and there is

little of interest to note. Tin and spelter

are lower, but aluminum has advanced.

T'lie copper market is steady as a re-

sult of good demand for war munitions

which shows no signs of abatement. The

lead market is unchanged, but the posi-

tion of this metal is a good one. There

is still some scarcity in supplies of anti-

mony, but the demand has not improved

and quotations are stationary. Prices of

solders are unchanged, hut have a weak
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tendency due to tin having- declined.

There is no change locally in the general

situation. The general trend of business

continues the same, metal for munitions

con.stituting the principal demand.

Tin.—The market is quiet and lower,

and comparatively little interest is being

shown by consumers. The one influence

dominating the tin market in New York
is the expectation that the British Gov-

ernment will impose a 10 per cent, tax

on its importation; there is as yet no of-

ficial confirmation of any such intention.

No large business is looked for until that

question is settled, as consumers are con-

tent to ^ait. Tin has declined Ic locally

and is quoted at 37c per pound.

Copper.—The market is very dull, but

prices are holding firm. Buyers have fair

stocks on hand, but are reaching a point

where they will have to take on addi-

tional supplies. Producers are well

stocked up, but are not inclined to offer

any price concessions. Quotations are

steady and unchanged at 19y2C per

pound.

Spelter.—The market for spot is weak-

er owing to the absence of interest on

the part of consumers. Another influence

lending weakness was a decline in the

London market. Spelter has declined Ic

locally, and is quoted at 17e pfr pound.

Lead.—The market is quiet and un-

changed. It is reported that Canadian

consumers have closed contracts for

some good amounts of lead in addition

to those recently placed. Quotations are

firm at 614" per pound.

Antimony.—There is no change in the

situation and the demand does not show
much improvement. Quotations are un-

changed at 35c per pound.

Aluminum.—Supplies are diminishin;i-

and the demand is increasing heavily,

due to war orders. Quotations have

reached a record level and are nominal

at GOe per pound.

LOOKING FOR NICKEL
TICKERS, LTD., the well-known arma-
ment manufacturers, are financing an ex-

ploration expedition to the Fond du Lac
region lying northeast of Lake Athabas-

ca, in northern Alberta, in search of

nickel deposits which are believed to

occur extensively in that country.

Some months ago H. V. Dardier, a

prospector, returned from Fond du Lac
with rich specimens of nickel ore and
went to England in order to interest

British capitalists. He has been placed

in charge of the expedition, which is on

a large scale, comprising 25 engineers,

assayers and mineralogists in addition to

a large force of laborers.

They take with them machinery val'-

ued at $50,000 and supplies costing $10,-

000, being prepared for a long stay in

order to thoroughly prospect the region.

The total cost of the enterprise will am-
ount to fully $100,000.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price lists,

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Republic.

H. R. Poussctte, 27S Bnlcirce, Buenos Aires. Cable Address,
Canadian.

AustralaRia.

D. H. Ross, Stork Exchange Building, Melbourne, Cable ad-
dress, Canadian.

British West Indies.

E. H. 6. Flood, Bridgetown, Barbadoes, agent also for the
Bermudas and Britisli Guinna. Cable address, Canadian.

China.

J. W. Ross. 6 Klnkiang Road, Sbangbai. Cable Address
Cancoma.

Coba.
Acting Trade Commissioner, Lonja del Comerclo, Apartado

1290, Havana. Cable address, Cantraeom.

France,

PhlUipe Roy, Commissioner General, 17 and Ifl Boulevard
des Capucines, Paris. Cal>le address, Stadacona

Japan.

G. B.. .Tohnson, P.O. Boi 109, Yokohama. Cable Address,
Canadian.

Holland.

J. T. LitLgow, Zuidblaak. .?6, Rotterdam.
Watermill.

Cable address.

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street.
St. John's. Cable address, Canadian.

New Zealand.

W. A. Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

Sooth Africa.

W. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantraeom.

Cnited Kingdom.

E. de B. Arnaud, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable address, Can-
adian.

Acting Trade Commissioner, North British Building Bast
Parade, Leeds. Cable address, Canadian.

F. A. C. Bickerdike, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantraeom.

B'red. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantraeom. i

Harrison Watson, 73 Basinghall Street, London, K.C, Bag-
land. Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British tVrst Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

K. B. Bwkwith, c-o Traoey Hmos, Medellln, Colombia. Cables
to M.irmato, Colombia. Cable address, Canadian.

Narway and Denmark.

C. E. Sontum, Grubbeged No. 4, Christiana, Norway. Cable
address, Sontums.

South Africa,

D. M. McKlbbin, Parker, Wood & Co., Balldlngs, P.O. Box
509, Johannesburg.

B. J. Wilkinson, Durban, 41 St. Andrew's Buildings, Dnrbao,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Griffith, Secratary, 17 Victoria Street r.,in-l.Mi, S.W., ISngland.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining Newt.

Engineering
Kingston, Ont.—Davis & Son contem-

plate installing: equipment in their power
house.

Owen Sound, Ont.—The Owen Sound
Ironworks are eijiiippins' tlieir ])lant for

iiiakinE; shells.

Welland, Ont.—It is reported that pre-

parations are beins: made to reopen the

plant of the Canadian Steel Foundries.

Owen Sound, Ont.—The Canadian

Malleable Iron Co., will install equip-

ment for makinu' high explosive .shells.

Port Moody, B.C.—The Port Moody
Steel Works is contemplatinir the erec-

tion of a plant to cost upwards of

iflOO,000.

Calgary, Alta.—The Albei-ta Hydro-
Electrie Power Co. will build a power

plant here. Aid. Fawkes is consulting'

engineer.

Jacksonboro, Ont.—The Mattagami
Pulp & Paper Co. will commence at once

the erection of pulp and pai)er mills at

Smooth Rock Falls, on the Mattiigami

River, near here, to cost .f'2,0nn,000.

Bay of Islands, Nfld.—Joseph Salters

& Sons, of North Sidney, C.B., have ap-

plied for permission to develop water

powers near here.

Walkerville, Ont.—The Canadian Du-
plex Steam Trap Co., which was recent-

ly incorporated with a capital of $40,000,

will establish a plant here.

Pembroke, Ont.—Thomas Pink Co. are

installing new machinery for making
shells. The new plant will be a duplicaite

of the original one and will double the

company 's output.

Kingston, Ont.—A. Davis^ & Son are

in the market for one 125 to 150 h.p.

Wheelock engine ; one 100-kw., 550-volts,

60-eyele, 3-phase alternating current

generator, and one 100-kw. direct-con-

nected, 550-volts, 60-eycle, 3-phase alter-

nating current generator set.

Merritt, B.C.—The British Columbia
Copper Co. proposes to spend in the

neighborhood of $500,000 in the erection

of a concentrating plant at their Copper
Mountain properties. This is to be oper-

ated by an electric power plarrt to be

erected either at Princeton or Tulameen,
according to reports, it being estimated

that it will take at least $300,000 to erect

awl equip same.

Ottawa, Ont.—An important new fac-

tory for tlie manufacture of munitions

of war is to be established at Renfrew,
Ont., entitled, "O'Brien's Munitions,

Ltd." The company was incorporated

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

last week with a capital stock of two

million dollars. It is understood that

M. J. O'Brien, the well-known contrac-

tor, is the leading spirit in the enter-

])rise, and that his investment will be

half a million dollars.

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing. Com-
mission, India House, Kingsway,

London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain

LafouUoux, Hotel Brevort, New
York; Direction de I'Intendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

Municipal
Winnipeg, Man.—By a vote of 104 to

64 the ratepayers of Assiniboia defeated

the $27,000 incinerator by-law on

Oct. 9.

Port Coctuitlam, B.C.—A by-law has

been passed by the ratepayers to raise

$35,000 for the purpose of installing a

civic water svstem.

St. Andrews, N.B.—The Town Council

propose making extensions to the water-

works system at a cost estimated be-

tween $20,000 and $30,000.

St. Agathe des Monts, Que.—A sewage
system will be installed here which will

include a pumping station. Ouimet &
Lesage of Montreal are the engineers.

Watrous, Sask.—A by-law will be
voted on by the ratepayers on Oct. 26
to authorize the expenditure of -$49,423

for the construction of a waterworks
system.

Niagara Falls, Ont.—It is proposed to

spend $14,000 on the purchase of the

machinery and equipment of the city

electric power station. A by-law will

be submitted on November 3.

Whitby, Ont.—A macadamized road
26 miles in length, to cost .$310,000, was
recommended by Provincial Highways
Engineer W. A. Maclean at a meeting
of the Kingston Road Improvement
Committee here, on Oct. 14. Represent-
atives were present from all the towns
and townships interested, also Con-
troller Foster and Commissioner Harris
from Toronto, which is backing the pro-

ject.

Mimico, Ont.—Contracts for the new
sanitary system of Mimico and New To-
ronto were awarded on Oct. 8 at a spe-

cial meeting of the commission recently

appointed. Harvey, Stewart & Co., of
Nova Scotia, were the successful bidders
for the construction of the sewage sys-

tem, at the fiauire of .$64,493. F. F. Frue,
of Toronto, will build: the disposal plant,

the estimate beina- $15,253, and the Do-
minion Sewer Pipe Co. was awarded the

contract for the vitrified pipes and seg-

ment blocks used in the svstem.

General Industrial
Guelph, Ont.—Fire on Oct. 14 did

$15,000 damage to the Colonial Knit-
ting Co. plant here.

Lindsay, Ont.—Horn Bros, have not

completed arrangements for the re-

building of their factory.

Vernon, B.C.—R. .J. Graham & Co., of
Belleville, Ont., will build a factory here

for evaporating vegetables.

Halifax, N.S.—The Nova Scotia Un-
derwear Co. mills at Eureka, were to-

tally destroyed by fire on Oct. 13. The
loss is covered by .$150,000 insurance.
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Systematized Shell Production: Methods and Results
Slafi Article

Efficient teamwork by any organization is only possible when a clear and complete under-

standing exists between all ynembers. Frequent conferences between responsible parties for

open discussion of common problems, effectively prevents subsequent delays due to overlap-

ping or failure of any particular department to maintain scheduled output.

SHELL making in Canada has now-

reached the stage where it miglit

seem impossible to further enlight-

:'ii those interested in any way, with the

manufacture of these munitions of war.

While this may be true regarding the

various operations retiuired to produce

entirely different. It is this variation in

detail that is constantly keeping the at-

tention of the readers of trade papers in

close touch with the many ingenious

methods and devices which are being

adopted for the maximum output of this

much needed artiqle.

n



404 C A .\ A O 1 A X M A C U i A li R Y Volume XIV.

base is faced off on a Bertram 2U-inc;i llanj;t' A is the oiusl steel arbor C, wliieli

'^ap lathe; the shells are held in a 'jig carries the expandiuj;: mechanism. When
on the saddle while a home-made milling the rough siiell has been placed on the
cutter, similar to Fig. lA is used for arbor, sliding sleeve D is advanced by
facing the end. Another Bertram 20-inch means of a lever; the internal tapered

FIO. 3—INSIDE BORING ON .TONES & LAMSON DOUULE SPINDLE FL.\T TIIMiET
LATHE

shafting lathe is also being fitted up to

perform this operation.

Outside Rough Turning

The outside rougli turning is accom-
plished on three single spindle Jones &
Lamson flat tun-et machines, arul one
Libby turret lathe. A view of the opera-

tion on the Libby lathe is shown in Fig.

1. The shell is held on the expanding
arbor shown in Fig. 2. The flange A is

secured to the chuck or face plate of the

lathe. Within this piece is the steel

regulating bush B, which is held in posi-

tion bv a nut at the back. Secured to

slots ini this piece now act upon, the three

dogs E, which force the hardened steel

bush F forward and pull the central

rod backward; the hardened steel dogs
G and H are thereupon forced outward
bj- tapered grooves formed in bush F,

and the rod end respectively. These
dogs are arranged in groups of three and
centralize the forging very accurately.

After the shell has been turned sleeve

D is moved back, when the spring I act-

ing on the bush F and a steel collar

fastened to the shaft, causes a relative

movement between the busli and the

shaft, removing the pressure on the end

Kin. 4-^MAltDBN'TINr! AND TRMI-ERINO; I> OMINIUN liUIDOE CO. ETl!X.\rES

of the dogs G and H, whereupon they
contract and allow the shell to be re-

moved. A hardened steel plug is placed

in the end of the arbor to gauge the

lateral position of the shell. To insure

rigidity the steady head L is used; this

is made of cast iron with a babbited
bearing.

Inside Boring

The inside boring is done on four
Jones & Lamson double spindle flat tur-

ret lathes, the operation being shown in

Fig. 3. After the shells are bored the

driving band groove is formed on an
18-ineh Bertram lathe with Bertram
waving and undercutting attachments.

Hardening and Tempering

The hardening of the shells which is

done in much the same way as already
described in previous articles is shown
in Fig. 4 The furnaces used are two of

Dominion Bridge Co. make, while four
others are being installed. The oil bath
is placed inside a larger tank which gives

a space about 10 inches completely
around it; this space is filled with cool-

ing water which is in continual circula-

tion. In addition, the oil is further cool-

ed by being pumped through a suitably

arranged eooLing tank. After the ah€llp

have been tempered they are placed in

tine to give suflfleient annealing for fur-

ther machining.

The scale and lime is then brushed off

and the part of the base diameter back
of the copper l)and groove is ground ti>

size.

Nosing

The nose is now heated in a lead bath

to a temperature of about 1,.500 degs. F.,

and formed to shape in a Brown-Boggs
No. 320 A geared straight side press.

The nose of the shell is finished in

three Jones & Lamson single spindle flat

turret lathes. The profile of the outside

is formed, the nose bored and threaded,

internal profile formed and the end
beveled. A sizing tap is then run in by
hand.

Grinding and Cleaning

The body diameter and nose are then

ground to final size and shape in four

Ford-Smith grinders. After the shells

are thoroughly cleaned they are stamp-

(^d in a Brown-Boggs stamping machine.

Putting on Copper Band

The copper bands are pressed on in a

150-ton hydraulic press constructed liy

the Lymburner Co., of Montreal. A
sketch of this press is shown in Fig. 5.

This press was designed to operate with

a maximum pressure of 1,500 lbs. per sq.

inch. To avoid any excess pressure tak-

ing effect upon the shell (which would
have a tendency to distort it) a relief

valve, set to open at the desired limit of

pressure was placed on the feed pipe at

one of the hydraulic connections a,<

shown at .\.
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The sectional view of Fig', o shows

very dearly the detail construction of

this press. Oil is used for operatin? the

press and is supplied by pressure pump
shown in Fig. 6. The fluid

passes through the % inch pipes

B and enters the space between

I he pistons C and the movable

cylinders D. As the pressure

risest o 1,500 lbs. per sq. in., it

ia transmitted to the area of the

l»iston, which is 6.5' X .7854=
:i3.18 sq. inches.

At a pressure of 1,500 lbs.

per square inch this gives a

total pressure acting on each

cylinder of 1,500 X 33.18 =
49,770 lbs., or about 25 tons.

This pressure is transmitted

through the die blocks E to the

i-opper band. The coil springs

F are to force the cylinders

back after the fluid has been

released.

Pressure Pump i-kj -, .

The pressure pump—which

supplies fluid to this press—also design-

ed and constructed by the Lymburner
Co., is shown in Fig. 6; this pump,
which is of the duplex type, has

D. during the intake stroke of the

plunger. The discharge stroke of the

plunger forces the fluid through the sup-

ply pipe E to the six cylinders of the

•LVMBI-RXKK" PIVDU.VI-UC TRESS, l.nO TONS

press. Wlien tlie pressure has readied

1.500 lbs. per sq. inch on the gauge the

controlling lever is relea^sed ami the

fluid passes back into the reservoir A.

I'us. c. iivnit.\TLir pukssuhk nirp.

two plungers of '/h inch in diam-

eter and a stroke of 2 incii. The
fluid is drawn from the reservoir A,

through the check valve R, up tiirougii

the pipe C and into the cylinder chambei-

Copper Band Turning
After the driving band has been press-

ed on the shells are taken to a Rahn &
Carpenter 16-inch lathe shown in Fig.

7. Tlie device here shown is the Lym-

».



406 CANADIAN MACHINERY Volume XIV.

lar E, which controls the grip upon the phragm and the sheiU filled with bullets a speciaj machine shown in Fig. 12, where

chuck. The slotted end of the lever F and jarred with an air vibrator; they the socket is screwed home by the power

works on the pin of a steel ring G; the are then filled with resin from the two supplied by the machine. After the

collar C revolves freely, lateral play be- plectric heated furnaces shown at either socket is screwed in the shells pass to a

ing adjusted by the nut H. The bracket

I, which is secured to the bed of the

lathe, carries the arm F, and likewise

supports the outer end of the rod J.

Band Turning Device

Fig. 9 shows a sketch of the Lymbuni-
er band turning attachment which has

been doing excellent work in the flnishinu-

of the copper rifling band, on 3.3 and 4.5

British shells .and also French and
Russian. The frame A of the device is

secured to the shears of the lathe in the

desired position. By turning the handle
B, the slide C with tool D travels in a

direction parallel with the lathe spindle;

this is obtained by means of a pair of

spiral gears beneath the slide C. The
tool D is in such a position that the cop-

per is roughed off with a sing'le point

tool.
I j

While the tool D is

roughing the band
off. the slide E and

tool F are advancins;'

toward the work;
when the roughing is

finished the forming
tool F shapes the

band. Lever G is then

pulled forward and by
action of the pinion

and rack, the slide H
is forced down, and
the too) I sizes and

polishes the copper

band. The part of the

frame J acts as a

steady head.

Assembling

Fig. 11 shows the

assembling bench.
ThJ brass tube is

screwed into the dia-

FKi. 9.

"LYMBURNEH"
COPPER BAND

Ti:i!NIN(;
.\TT.\CI1MBNT.

end of Fig. 11. The

man at the right of

the figure paints

the brass sockets

with red lead and

enters it into the

12 -.S( i;i;\\ ING IN SOCKETS WITH SPECIAL. DEVICE

nose of the

shell; it is then passed across to the

man in the centre who places the shell in

FIG. 10. TIKMJLE .TOIXT FOK I..\-|'I1I'

CIIT'CKS.

I'lO. 11 l-'IIyLINX; SIIHUr.S with REf^lX; |'.\\K.'< ilK.VTEIi EY KI.ECTltlCITY

lad at the end of the bench where the

tubes are soldered with two electric

irons; from here they go to the machine

shown in the background of Fig. 11,

where the sockets are finish turned. The
arrangement here is so compact that the

sliells pass from one operator to the

other without the men taking more than

one steji.

Socket Screwing Machine

The details of the socket screwing

machine (designed and built by the Lym-
burner Co.) are shown in Fig. liJ. The
frame A of the machine is secured to the

bench; this casting is bored to receive

the split collet B, which is operated by

the rod C as shown.

This arrangement of

tlie handwheel has

been displaced by the

toggle device de-

scribed above, which

gives better satisfac-

tion, with increased

production. The cop-

per band, bemg of a

larger diameter than

the body of the shell,

it is necessary to

place an auxiliary

bush over the shell

before jilacing in the

i-huck.

On the outer diam-

eter of the centre

casting A is placed

the large worm gear

D. which nipslu's with
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the worm E. The shaft F, upon

which the worm is secured, runs in

brass bushes held in the housing

of the frame A. The end thrust

is taken up by the fibre collars shown,

the posifcion of which can be adjusted

by the tlireaded brass bushes. The driv-

ing pulley G is keyed to the end of the

shaft F. Varying force can be applied

to the screwing arrangement by means
of the idler pulley H, which revolves on

a pin secured in the arm I; on the op-

posite end of the shaft that carries the

IMO. 13. SPECIAL APPARATUS FOR
SCREWING IN BRASS SOCKETS.

arm I is the lever J, which controls tlic

ten.sion put upon the belt. In preference

to the two-point driving arrangemeiil

shown in Fig. 13, a tluoe-point drive is

now being used. The diogs K, with teeth

'>n the inner end, are pivoted on studs

it: the collar L. Thes<> dogs come in

contact with self adjusting bell cranks

^r mounted in the worm gear.

Operation

The operation is as follows: the slip

bu.sh is placed over the shell and placed

in tlie chuck and resting on the ejector

FIG. 14. PAINTING AND DRYING SHELIJS.

FIG. 15. INSPECTION DEPARTMENT.

H^^^H^Hr^^iE
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rod N, \vlii('h is raised hy means of the

foot treadle 0. Tbe shell is then lowered

to poaibion and tlie ehuek tightened by

the lever controlling the toggle device

(not shown); the drivina: coWax is then

placed over the shell and the lever J is

brought forward and the pins M com-
ing in contact with the dogs K cause the

teeth on the inner end to gri)i and turn

the socket. When the socket is screwed

home the llever J is released, driving col-

lar removed and the shell ejected hy
means of the foot trejidle.

Cleaning and Painting

After the sockets are finish-turned the

tube and powder chamber are cleaned

by a blast of compressed air and inspect-

ed; they are then taken to the painting

and drying shelves, shown in Fig. 14.

Fig. 15 shows a view of the inspec-

tion room where the sheWs are finally

tested before being crated.

Shell Committee

The Shell Coramitte-e, th-at is largely

responsible for the successful production

and high test pcrcentag'e of this plant.

is shown in Fig. 16.

@
USING A 3-PHASE MOTOR AS A
SINGLE PHASE CONVERTER.

By Sidney Rose.

A THREE-PHASE current can be ob-

tained from a three-phase induction

motor running on a single phase line, but

as the motor will not start on single

phase current, some means must be pro-

videcj to bring it up to speed. This can

be dfone by giving the motor pulley a

sharp turn; but a still better method is

that shown in Fig. 1. A reaction or

choke coal is indicated at L, while R is a

non-inductive resistance. These mav

When the motor is up to speed, the re-

action coil and resistance may be cut out

by means of a switch, and it will con-

tinue to run. The three-phase motor

when up to speed will give out a three-

phase current of tbe same frequency as

that of the single phase current supplied

to its stator when connected, as shown

in Fig. 2. This is due to the fact that

in the short circuited secondary or rotor

there exists a constant rotating field,

notwithstanding the fact that the cur-

rent exciting the primary or stator is

single phase, and, therefore produces

only a simple alternating field. This is

explained by the characteristic property

of the short circuited seeondarv or rotor.

PLATING BY IMPACT
A PROCESS of plating by impact has

been in course of development by C. F.

Jenkins ,of Washington, D.C., says the

Journal of the Franklin Institute. This

process can best be understood if it is

remembered that, when an electric

lamp bulb gives way, a discoloration of

the inside of the bulb occurs, and also

that when a fuse plug "blows" the mica

cover is discolored. This color is black

when the fuse is of lead, but it is a red-

dish color when a piece of copper wire

is used.

This would seem to indicate some kind

of deposit resulting from the blowing of

the fuse, that it is not completely vola-

tilized. Under a magnification of 300

diameters or more, minute particles of

the copper wire are discovered adhering

to the cover of the fuse plug, and, when
a common visiting card is used for a

cover instead of the mica, a decided de-

posit is attained. Repeated charges of

such a fuse result in a complete coating

of the card. When this surface is bur-

FHi. 1.

THREK rilASE MOTOl!
FIG. 2.

AS SINGI-E rH.\SE C'dXYEUTER.

of miniature shot so small as to be in-

visible to the naked eye, and this would
operate successfully for covering almost

any surface but for the annoyance of

the frequent replacements with short

pieces of copper wire. This led naturally

to the development of a special "gun,"
into the barrel of which a copper wire

is continuously fed. A pair of small

rollers actuated by a motor pulls the

wire off the supply spool and projects it

across the barrel until the end touches

the opposite surface. The inner lining

of the barrel and the propelling rollers

form a short circuit. The wire is imme-

diately melted, and the heat causes it to

be thrown out of the barrel against any

object held in position for that purpose.

When a plurality of wires or a flat

ribbon is used in order to cover a larger

area in a given time, it is found desir-

able to add a propelling force, and this

is done by introducing into the barrel be-

hind the wire a small charge of explosive

gas. The melting of the wire explodes

the charge which projects the miniature

metallic particles that are momentarily

suspended in the gas against the object

to be coated. It has been found that

objects in great variety can be coated

in this manner, and that any electrically

conductive material can be used for the

purpose.

®
ELECTRO-PLATING WITH COBALT
THE results of recent tests in electro-

plating with cobalt are summarized as

follows:—Cobalt plating has a beautiful

bluish-white color. The deposit does not

tarnish as readily as nickel; it is homo-

geneous, with a fine, close grain ; it is

smooth and not brittle, and will easily

withstand bending tests. The time re-

quired in order to secure a satisfactory

deposit is much less with cobalt than

with nickel. Metallic cobalt costs more

than nickel, but the cost of the salts is

of small importance in a comparison of

the two as to- economy in results.

Because of the greater conductivity of

cobalt as compared with nickel, a cur-

rent of higher density may be used in

combination with a solution of less con-

centration. The time required in the

solution with cobalt is one-third that re-

quired for nickel, and there is a similar

saving of time in the buffing-room.

easily be proportioned, so that there is a

difference in phase sufficient to start the

motor from rest and bring it up to

speed.

nished with some smooth, hard object, a

shiny polished metal surface results.

A fuse used in this manner is, in ef-

fect, a gun which throws out a shower

It seems to be thought necessary in

some plants to have long lists of arbi-

trary rules for the government of em-

ployees. As conditions and the character

of the workmen vary so much, it is diffi-

cult to say how far the matter should be

carried. I believe that rules should be

as few and simple as is consistent with

necessary discipline. The personality of

the foreman carries much more weight

llian rules.
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Sheet Metal Elbows : Their Development and Laying Off-II
:• •:

_ By J. W. Ross
°

In order to thoroughly understand the principles involved in the development of cylin-
drical and other forms, such as are met in sheet metal work, a considerable knowledge of
geometry is desirable. Through the medium of these articles, the author places practical
examples at the disposal of our readers, and the knowledge to be gained by a close and per-
sistent study of the principles and methods employed tvilt tvell repay the time spent.

THREE-COURSE ELBOW OF 90

DEGREES

FIG. 10 sliows the elevation and cross

sectional views of a three-course

elbow of 90 degrees. In making
these, no matter to what angle of a

circle the elbow conforms, it is not ne-

cessary to draw out the full elevation

view, as has been done here for e.xplana-

tory purposes. Enough information for

constructive purposes can be obtained

by calculating the first mitre line and

drawing this to the necessary measure-

ments.

To calculate this mitre line, it is the

jiractice to count each end course as one

and the intermediate course or courses

a.s two each. The sum of these is di-

vided into the number of degrees of the

elbow, the result being the angle of the

mitre line. For instance, in the elbow of

!>0 degrees, as shown in Fig. 10. the

courses I and III are each counted as

one, the intermediate course as two, tlie

sum being 4. Now, 90 degrees divided

by 4 equals 22y2 degrees, thus the mitre

line BJO is drawn at an angle of 22^/2

degrees with AO, and the construction

-VBJK proceeded with.

For the benefit of the student the

whole of the elbow will be drawn. As
he becomes familiar with elbows he will

find it much quicker to work from the

calculation of the mitre line just de-

scribed.

In Fig. 10, measure off AK equal to

11/2 inciies and KO to 2 inches. With
as centre and radii OK and OA, strike

the quadrants KF and AE. Draw EFO
:it right angles to AKO. As this is a 90-

degree elbow and of three courses, then

I'acli end course will be counted as one

;ind the centre course as two, which will

equal 4. Now divide the quadrant AE
into four equal parts. Through these

jioints draw a straight line from 0, thus

locating the lines OB, OC, and OD, and

dividing the angle of 90 degrees into

four parts of 22V2 degrees each, this be-

ing 22V2 degrees each for the courses I

and III and 45 degrees for the course II.

At right angles to AK draw in the

lines AB and KJ, intersecting the mitre

line B.J. Similarly draw at right angles

to EF the lines DE and OF to the mitre

line DG. Connect B to D by a straight

line, which will bo tangent to the quad-

rant AE through the point C. Also con-

nect J to G by a straight line. On this

construction the outline of the elevation

of the elbow is shown as ABCDEFGH-
JK, Fig. 10. The sections ABJK, BCHJ,
CDGH and DEFG are all equal, the
first forming No. I. course, and the sec-

ond and third sections No. II. course,

while the last section forms No. III.

course, the reason being readily seen
why each end course is counted as one,

and intermediate courses as two. Ob-
viously if the complete templet is laid

out for course I., it will also be a com-
plete templet for course III and a half

templet for course II.

Construct the 1/2 sectional view A4K,
using 4*^ as centre and 4iA as radius.

Divide into the desired number of equal

spaces. A4K has si.x equal spaces, and
are numbered as 1, 2, ;!, 4, 5, 6, 7. These
points are projected up to the mitre line

B'J, all the lines being drawn at right

angles to AK and parallel to AB and
KJ. The intersections of these lines on
the mitre line are numbered in relation

to tlieir divisions on the semi-circle, as

over to Fig. 11. Similarly transfer over
the remainder of the distances on Fig.
10 to their allocated positions on Fig. 11.

An even curve drawn through these
located points defines the rivet or mitre
line. If suitable, these intersecting
points may be used for rivet pitch

centres, laps being added accordingly.
•TGDGJBJ, Fig. 11, shows the complete
templet—with rivet holes and laps—for
the course No. II., Fig. 10. The templets
for the courses I. and II. are shown by
drawing a line through HCH, Fig. 11,

thus halving the templet, each half be-

ing the templet for either course.

It will be seen, as previously pointed
out, that all the construction lines for

the pattern can be obtained from the

first calculated mitre line, as BJ, Fig. 10,

thus obtaining the pattern for courses I.

and III. and the half pattern for course

II. It will be also noticed that in the

jireceding problems tlie vertical or longi-

tudinal seams of the courses are placed

on the inside tliroat of the elbow, as FE,
ED, Fig. 1: LK.T. Fig. ,3; CFE, Fig. 5;

^ I J M
r* U' i '

\
6'rC U' ,

5' 4'

shown on the mitre line by the numbers,
7-, 62, 5^ 42, ,32, 22. R From these points

draw in the lines 6^6', 5^5', etc.,

jiarallel to the lines BD and JG.
Measure off the stretchout HCII, Fig.

11, equal to the stretchout of the neutral

diameter AK or CH, Fig. 10. This equals

11/2X3-^4, which is nearly 4% inches.

HCH, Fig. 11, is measured off 4%
inches, and divided into 12 equal spaces,

which is twice the spaces in the V2 sec-

tional view A4K, Fig. 10. Parallel per-

pendiculars are drawn to HCH through

these located |)oints shown as I'l'l*,

232»22, 333»32. etc. Set the dividers to the

distances 7*7', or 7*7^, Fig. 10, which are

equal, and transfer over to 7*7' and 7*7^,

Fig. 11. Reset the dividers to the dis-

tance 6*6' and 6*6*, Fig. 10, also transfer

and also KJ of course I.; JG, course II.;

CF, course 111., of Fig. 10. This is the

usual practice in the lighter gauges of

plate.

In the heavier gauges the seams are

generally placed on the centre line of the

elevation view, as shown in Fig. 12, also

in Fig. 14, the seam of alternate courses

lieing in line, whilst the seam of the ad-

jacent courses are diametrically op-

posite. The seams being placed at these

points, naturally change the contour of

the templet usual to the preceding prob-

lems.

Of course, if the preceding problems

are made in the heavy gauges, it would

ho better to locate the seams, as will be

described in the following problems.

Elbow With Inner and Outer Courses

Fig. ]2 shows the elevation and cross

sectional view of a cylindrical three-



4in C A >; A D 1 A i\ M A C 11 1 N E R Y V..li, X I V.

(Oiuse 90-(legreL' elbow of heavier plati-.

with inner and outer courses.

In Fig. 10 and in preceding problems

on elbows of light plate, the diameters

of the courses were the same throughout

in each elbow. This necessitated, for fit-

ting up purposes, that the girth seam of

a course should be slightly opened out

by machine or by hand methods, so that

it would fit over its adjacent course. In

the heavier gauges this would be inad-

visable, and to overcome this, elbows arc

made with inner and outer as well as

telescopic or clinker courses. Fig. 12

shows an elbow constructed with the in

and out courses, showing the thickness

of the material for explanatory pur-

poses.

Draw AK, Fig. 12, equal to the outside

diameter of the elbow, thus showing the

thickness of the plate. The inside diam-

eter is 18 inches, the plate being Vt-inch

thick; the outside diameter will be ISy-j

inches, and tlie neutral diameter ]8Vi

inches.

Measure KO eqiinl to 24 inches. These

to the lines AH, JK. The longitudinal

seam for this course is located at 4'4-.

The girth seam at BJ.

The neutral diameter of the elbow is

18% inches; the stretchout will equal

1814, multiplied by 3.14, or 3 1-7, which

equal 57 5-16 inches along the line

S.IKS, Fig. 12A. Divide this into

twelve equal parts, erect perpendiculars

through these points and number as

shown, care being observed to locate the

vertical seams in their correct positions,

4142, 4142, at the lines SS, SS. Set the

dividers to the distances 7'72, 6^6^, 5l5^

etc.. Fig. 12, and transfer over to their

relative positions on Fig. 12A. Draw in

an even curve through these points for

the rivet line, each point also being a

rivet centre.

For 14-incli plate the rivet will be 1/2-

inch diameter, iinil the holes through the

fffffff^

ifieasurements may be reduced to scale for

paper practice, say, 1 into 1 foot. With
as centre and OA as radius—A being

the point located as the inside of the

elbow—strike the quadrant AE. Simil-

arly with as centre and OK as radius,

strike the quadrant KF. Thus the inside

diameter of these quadrants will repre-

sent the inside diameter of the elbow.

As this is a three-course elbow, divide

the quadrant AE into four equal parts,

as A to B, B to C, C to D, and D to E.

Through these points draw straight

lines from 0, thus locating the mitre

lines BO and DO of the elbow. At right

angles to AK draw up the lines indicat-

ing the thickness of the plate to the

mitre line BJ, as AB and KJ. As EFO
is at right angles to AKO, draw in the

lines DE and GF at right angles to EF.

The intermediate course is an outer

one; therefore, draw in the thickness of

the plate, as shown, BCD and JHG.
Locate the neutral diameter 71, and with

4^ as centre and 4^7 as radius, strike the

neutral half plan view 741. Divide this

semi-eirele into six equal parts and
number as 7, 6, 5, 4, ^, 2, 1. Draw the

projection lines 66'6^. 55'5^, etc., parallel

plate 9-16-inch diameter. A suitable lap
for this pattern will be twice the diam-
eter of the rivet hole, which equals

2X9-16= 1%, this being measured from
the rivet line.

Fig. 12A shows the completed tem-
plet for courses I. and III. The develop-

ment for course II. is similar, with the

exception that its stretchout is longer
than the stretchout of course II.

When one course fits over another, the

stretchout is based on whether a tight,

easy or slack fit is required, according
to the nature of the work. In a previous
article it was explained that for good
steam-tight work the outer course would
be made longer by an amount equal to

6.2 times the thickness of the plate. For
an easy fit 61/2 times, and for a slack fit

7 times, is used for easy, quick and
economical assembling of the parts.

The course I. equals 57 5-16; there-

fore, the stretchout of course II. will

equal 57 5-16 + (7 X 1/4) = 58 1-16 in.

Mark off CH, Fig. 13, equal to 581-16
inches. Divide into twelve equal spaces

and erect perpendiculars. Number each

point accordingly, so that when rolled

np the longitudinal seam will be located

at the centre of the elevation view sim-

ilar to course 1, but diametrically op-

posite. Transfer the distances from

course I. to each side of CH, Fig. 13, as

shown. Draw in the curve of rivet lap,

locate the holes and add on the laps.

Divide the rivet lines SS, SS into the

same number of equal spaces for the

rivet centres.

METALS USED IN MAKING SHELLS
THE metals needed to execute the war
orders already placed are estima.ted at

over 10 per cent, of the 1914 copper pro-

duction of the United States, about 7

per cent, of the spelter output and near-

ly 20 per cent, of the lead production,

says the London Iron and Coal Trades

Review.

A British. 18-poundeT, or 3.3-in. shrap-

nel, requires 5 lb. dYa oz. of brass con-

taining 66 to 70 per cent, copper, or

nearly 3% lb. A small copper band
around the shell adds 4% oz., making
the total copper 4.04 lb.

Spelter consumption for a shell of this

size is about 1.87 lb.

Lead bullets weighing 7.92 lb. and
composed of 7 parts lead to 1 part anti-

mony, constitute the metal load of the

projectile.

Estimating the total orders for shrap-

nel and other shells placed in the United
States by Europe at 25.000.000 they

would call for a total of 101,000,000 lb.

of copper, 46,750,000 lb. of spelter and
173,250,000 lb. of lead. Actually the

metal consumption is larger, as a fair

I)rojx)rtion of the shells are 4.5-in. how-
itzer shells using more brass; some 6-in..

71/2-in., and probably 9-in. shells are al-

so being made.
Rifle cartridges are made of copper

mainly, 1 lb. of it being used in making
24 Lebel cartridges, a type widely used
by the French army. Every 125 of these

take 1 lb. of ^elter and a small amount
of nickel.

Steel consumption per shell varies

widely iri different types. A finished

3.3-in. shell contains 6 lb. 15^4 oz. of
steel, the shdl weighing 6 lb. 53,4 oz.

and the diaphragm 9% oz. If the shell is

made from a steel bar, the weight is

about 17 lb., while a forging for the
same purpose weighs approximately 141/2

lb. and a bottle made by the seamless
tube process somewhat less.

®
Evolution of the Periscope.—The first

suibmarine periscope was invented in

1854 by Marie Davy, but nothing very
practical was designed till about forty

years later. Mangin's periscope con-
sisted of a ring-shaped mirror which en-

abled the horizon all around to be viewed.
The picture was reflected downwards
through the tube, but it was very small

and distorted.
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Machine Shop Production of 9.2" High Explosive Shells

In view 0] the fact that the manufacture of high explosive shells of sizes probably up to

and inclading 12 inches diameter is likely to be undertaken at an early date in Canada, the

following data relative to the machining operations on the 9.2 size will doubtless prove both

interesting and instructive. We are indebted to Alfred Herbert, Ltd., Coventry, England, for

the text and illustrations which give a fair idea of the work involved.

TWO alternative designs of 9.2-iin'h

high explosive shells have been

issued. The first, Mark IV/L, is

a "closed in" shell of conventional

type, while the alternative design, Mark
II/L, has a screwed-in base plug similar

to the larger naval shells. The latter

design enables "block filling" to be

used, and as this is now becoming prac-

tically universal, it would appear that

the Mark IV/L shell will not be used

very extensively and need not, there-

fore, be discussed meantime.

The forging for the Mark II/L body

is made with the nose end closed, the

bore is forged fairly close to size, and

cliiiie idols designed specially to secure

its quality and quantity production.

xVn outline sequence of the operations

is shown in the line drawing (Fig. 1),

the shaded portions indicating the work
done at each handling. Before com-

mencing machining operations, the nose

end of the forging should be roughly

squared up with a fettling wheel, to

present a fairly true surface for start-

ing the drill, in second operation.

Operation 1.—The cutting oS is done

on an ordinary engine lathe of suitable

size, fitted with a bell chuck and a re-

volving steady in the tailstock for sup-

porting the forging. In cutting off, the

Op I

CuT-Orr^3 _
Encine

Lathe

Qei

Op 5.

Form Bore . '^^^''f-^'i'i 1- it/jt.-f^ittir,f

\C 17 Cc^R

Turret

Lathe

0.9
FiHiSM Form

Copper Bmo

Op. I Engine

Uthe

Qpl CUTTIHG-OFr

MUCHIWE

OP 2

t^RILL %.

Chamfer I -^>^ Machine .

Drilling

Op 4
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would thus euaWe the machine to be

used for boring Mark IV/L shell if re-

quired.

When using former controlled boring

bars, the indexing bolt is disengaged, and

the turret left free to rotate under the

influence of the former slide. The tur-

ret slide has an apron of the standard

type, and is provided with the usual

quick power traverse motion along the

bed. There are two automatic and dead

stops for the two stations of the turret,

which operate when the motion of the

turret is towards the headstock. The

turret has six changes of reversible feed,

by three-step cone, gear change in the

apron, and reverse box. Pump and oil

supply to the bar for each station of the

turret are provided, arrangements being

made for accommodating the varying

angular positions of the turret when

using fermer controlled bars.

The boring bar is made of steel, and

iU a bracket at the tail end is carried

the tracer roller, which engages with

the former. Provision is made for put-

ting on the cut from this end of the bor-

ing bar, which thus enables cuts to be

started at the nose end of the shell, the

turret traversing away from the head-

stock. This is an advantage, as the chips

are more easily carried out of the bore.

A bracket attached to the bed of the

machine supports the boring bar rigidly

under the cut, and can be easily moved

out of the way for taking the shell out

of the chuck. The chuck used is of a

simple design, and the outward end of

the shell is supported in a three-point

steady.

Operation 6.—This consists of boring

the thread to receive the base plug,

counterboring the end, form-

ing the band groove, and the

waved ribs. It is done on a

combination turret lathe,

similar to that used for the

fourth operation, except that

the profile attachment is not

included. The boring, chas-

ing and forming of the

which is attached to tlu; shell itself. The
shell is chucked as in the fifth operation.

Operation 7.—This consfsts of screw-

ing in and fixing the base plug (the ma-
chining of which is described later) ; be-

ing a hand operation, it needs no com-

ment.

Operation 8.—The copper band is

pressed on by any suitable type of press

which may be available.

Operation 9.—The forming of the

hand is done on engine lathes, the chuck-

ing being done by a screwed peg fitted

in the nose of the shell, which is locked

up by a coned lock nut. The base end

may be supported either by a dead

centre in the base plug or else by run-

ning in a three-point steady on the out-

side diameter. The latter is probably

the better method, as it ensures concen-

tricity between the band and the body

of the shell.

Owing to the rather complicated form

of the band, a number of tools are re-

quired, and these may be carried in a

suitable holder, each tool being succes-

sively applied to the work, being posi-

tioned l)y suitable stops.

Operation 10.—This consists of facing

off the base plug in position, and form-

ing the radius on the end. The opera-

tion is performed on an engine lathe,,

the method of ehuckins being the same

as in the ninth operation.

The Base Plug

Operation 1.—The forging is held in a

three-jaw chuck on an engine lathe, and

1he 7-in, diameter is turned,- faced and

centred.

Operation 2.—This is performed on a

combination turret lathe, similar to that

Operation 3.—The two tommy holes

are drilled on a single spindle ball

hearing drilling machine, the jig used

being of simple design.

The Nose Bush

Although it is permissible to form the

nose bush solid with the shell body, we
consider it better practice, on a shell of

this size, to make a separate nose bush,

as it enables a stronger boring bar to be

used for the fifth operation on the shell

body.

Operation 1.—The blanks are cut off

to lenut li on any type of eutting-off ma-
chine.

Operation 2.—This is done on a No. 4

capstan lathe, the external thread diam-

eter being turned and chased, and the

1.9-in. hole drilled, bored and coned.

Operation 3.—This is also done on a

No. 4 capstan lathe, the bush being held

in a special chuck and drawing back b.y

the external thread. The 2-in. thread

diameter is finish-bored, recessed and
chased, and the outside diameter formed.

Operation 4.—This consists of drilling

the hole for the fixing screw, and is done

on a three-spindle ball bearing drilling

machine, the tools being of a simple de-

sign, and calling for no comment.

Sometimes a machine screw breaks

off, and then if you don't know just how
to remove it you're up against it. Next

time this happens go at it in this way:
Take a small square chisel and sharpen

it to a point. Then drill a small hole

in the machine screw you want to take

out. Insert the point of the chisel in

the hole in the screw and strike the

FIG. OUTLI.VK DRAWING OF SPECIAL LATHE FOE BORING 9.2 IN, HIGH EXPLOSIVE HOWITZER SHELL BODIES.

band grooves are all done from the used on the body in the sixth operation,

square turret, the waving being done The threads are rapidly cut with a

from the back of the cross slide by a patent chasing saddle, separate rough

special slide operated by a former cam,' and finish chasers being used.

blunt end of the chisel a pretty good

blow with a hammer. After that it will

be an easy matter, by using a wrench,

to turn the screw out.
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THREADING DIES AND PIPE-CUT-
TING TOOLS
By J. E. H.

THE article under the above heading by

P. W. Blair in the August issue of

The Power House is all right so far as

it goes. I wish to differ with him on

one point, however. With reference to

securing good threads, he writes, "The
whole secret lies in the proper care

taken of the tools and the lubricant

used." The lubricant and care used

are certainly important points in con-

nection with threading tools, but the

proper design of the die or chasers is

much more so. Mr. Blair draws atten-

tion to several important matters but

does not give the information necessary

for their proper appreciation. I have

had some experience along this line and

will endeavor to place the matter be-

fore your readers in greater detail.

Getting Good Results

To get good results in threading at

one cut the experience of the National

Tube Co. shows that a die should have a

suitable number of chasers, the approx-

imate number being determined by the

size of the die.

Machine or adjustable hand stocks

and dies for 14-inch up to II/4 inches

should have at least 4 chasers; li^ in to

4 in. should have approximately 6 chas-

ers; 414 in. to 8 in., say 8 chasers; 9 in.

to 12 in., say 12 chasers; 12 in. to 16 in.,

say 14 chasers, and 17 in. to 20 in., say

16 chasers.

Some readers of this journal may not

agree with the above table, but in prac-

tice the results ohtained havo been the

best possible after numerous tests. The
experience of pipe manufacturers and
others who do their own threading by
machinery, shows that steel and iron pipe

can be threaded equally rapidly and ef-

ficiently when the proper form of die is

used, and the same may be said for pro-

perly desiened dies used in ordinary
hand stocks.

In order to obtain good results in

threading any metal, the die must be
made to cut and the pushing effect must
be avoided. A chaser which pushes the

material off, instead of cutting it freely,

causes the threads to break out of the

die. A die should be made, with the pro-
per consideration for the following
points: Lip, chip space, clearance, lead
or throat, and suflficient number of
cliasers.

Lip*

This is also known as hook or rake,

and is the inclination of tlie cutting
edge of the chaser to the surface of the
pipe, as shown diasrammatieally in Figs.

1 and 2. This effect may be secured by
milling the cutting face of the chaser,
or by incIininGT the latter. The lip angle

should be from 1.5 to 25 degrees, dfspend-

ing upon the style and condition of the

chasers and chaser-holders.

Fig. 1 shows a chaser'properly lipped

for cutting ordinary steel pipe, the un-

broken line showing how the lip should

be ground. Care should be taken when
sharpening the face of the chaser to

maintain a good cutting angle—shown

by the dotted line. Grinding back the

face of the chaser does no harm if pro-

perly done.

Fig. 2 shows a die lipped for cutting

open-hearth steel pipe, which requires a

long, easy lip on account of the tough

character of the material; the angle

should be about 25°.

Fig. 3 shows a form of commercial

die which is unsuitable for properly

threading steel or wrought iron pipe.

The dotted line shows how the die is

PIG. 1 FIG. 2 FIG. 3
THREAniNG DIES AND PIPE-CUTTING

TOOLS.

usually made, in spite of the fact that

tliis plainly makes a duller cutting edge

than when ground as shown by the full

lines.

Chip Space

This is the space required in the die-

holder in front of the chaser to allow

room for the accumulation of chips.

"The importance of this feature cannot

be too strongly emphasized," says the

National Bulletin, "for if insufficient

space be allowed, the chips will rapidly

pack in front of the chaser and will soon

begin to tear the thread," If the chip

space is too small the die or chaser

should project considerably beyond the

ring.

Chip space is a particularly impor-

tant consideration in dies used for cut-

ting open-hearth steel pipe, as amp's

space is needed to care for the long,

tough chips produced in threading this

material. The lack of this feature in

many commercial dies causes much of

the difficulty often experienced in thread-

ing tliis class of pipe.

Clearance

This consists of the angle between the

threads of the chasers and the threads of

the pipe. When the chaser has been in

use for some time, the sides of the

threads become polished, brighter at the

cutting edge, and gradually shading al-

most to their original color at the back.

The chaser of a die which shows this

condition will work freely, cut clean, will

not tear the threads and will be durable.

When the chasers of a die show a polish

from the cutting edge to the back, there

is a lack of clearance causing the cut-

ting edge to work hard, heat, and make
a rough, torn thread.

Lead or Throat

This is the angle which is machined or

ground on the front of each chaser to

enable the die to start on the pipe. The
proper amount of lead is about three

threads. As the heaviest cutting is done

by the lead it should have a slightly

greater clearance angle than the rest of

the threads on the chaser. It should be

noted that if the lead on only one chaser

requires grinding to sharpen it, the

whole set must be gone over in order to

make the die cut evenly.

Lubricant

The best die made will not produce

good results with poor oil. A lubricant

particularly adapted to power machines

where there is a steady flow of lubricant

and which is also inexpensive, is com-

poser of 30 per cent, cotton seed oil

and 70 per cent, light neutral oil.

For hand tools, No. 1 lard oil may be

used with success, as cottonseed oils

have a tendency to gum up if the dies

are not in constant service.

A die made by experienced tool mak-

ers with due regard to the points men-

tioned will thread wrought iron or steel

pipe with good results. Much of the

pipe on the market is steel, and it is

naturally somewhat more* difficult to

thread with the old form of die.

In a paper by T. N. Thomson, read be-

f ire the American Society of Heating-

and Ventilating Engineers, the author

siiid: " The power required to

thread mild steel pipe with a properly

made die is not mucli more than that re-

quired to thread wrought iron with the

same die, and much less than the power

required to thread wrought iron pipe

with a common die."

®
Executive ability can doubtless be cul-

tivated by study and experience, but the

man who has no natural talent in that

direction, will never be a success as a

foreman, superintendent or manager.

Tact, or a knowledge of human nature,

which enables one to treat each workman
so as to bring out the best that is ia

him, is a very essential requirement.
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Papers Read at the Recent Foundrymen's Convention
Selected from the more important subjects presented for discussion before the Annual

Convention of the American Foundrymen's Association and the American Institute of Metals

at Atlantic City, N.J., during September, 1915. The papers cover a wide field of foundry and
allied activity, the nature of the results and the completeness of the reports making them

of particular interest to all who desire to keep in touch with m,etallurgical progress.

MANUFACTURE AND USES OF
WROUGHT MANQANESE

BRONZE
Jesse L. Jones*

MANGANESE bronze when intro-

duced into the United States

from England about 1893, found
its first important application in the

manufacture of propeller blades because
of its strength and toughness and the

fact that it is practically incorrodible in

sea water. The low melting point of the

cast manganese bronze and the ease with
which it can be cast into the most intri-

cate forms lead to its adoption for many
automobile parts and numerous other

applications where service conditions are

extremely severe.

The rolling and forging grades of man-
ganese bronze had at first very few ap-

plications. The greater cheapness of
tlie cast manganese bronze, its remark-
able uniformity and excellence, and the

fact that there was so little difference

between it and the hot rolled grades as
to physical characteristics, discouraged
the use of wrought manganese bronze in

many quarters.

As a rule, however, designing engin-
eers consider forgings more reliable than
castings, and they ascertained also that

wrought manganese bronze has much
greater strength and ductility than yel-

low brass, Muntz metal, Tobin bronze, etc.

Hence forged manganese bronze began
to be used in various water supply and
irrigation projects. Forgings over three
and three-quarters inches in diameter,
more than tv^enty feet long and weigli-

ing over 900 lbs. have been successfully
made. There is no record that any of
these forgings have proved unsatisfac-
tory or have failed in service.

Other applications are for piston rods,

shafting, axles, etc., for machinery to be
nsed in mines where there is corrosive
water, or on shipboard for turret parts
in connection with gun mounts, ordnance
attachments, etc., where the metal must
resist corrosion by sea water. A very
soft, tough irrade is used for sheet metal
which has found application in the bulls
of racing yachts, staybolts for locomo-
tives and other bolts that must resist
shock or the effect of repeated stresses.

Extrufled maneanese bronze blades have
found some application in steam turbine
construction where the erosive action of
high-pressure steam is very severe. A

•WiistineliGuse Electric & Manufacturine
Co., East Pittsburgh, Pa.

large amount of wrought manganese
bronze is used by powder and explosive

manufacturers in situations where

strength and non-corrosiveness is de-

manded, or where the use of steel would

be dangerous by reason of its giving off

sparks when struck.

Composition

Wrought manganese bronze differs

chiefly from the easrting grade in being

free from aluminum. The addition of

aluminum enables the alloy to be cast

satisfactorily in sand molds. The follow-

ing specifications as to composition may
be considered as representative of the

manaranese bronze' alloys most generally

used

:

No. IX No. IB No. 2
Grade (for bars) (for sheets (f-- '^i>»i(l

castines)
.Aluminum ... nil nil .15
Cnnper r,~ .^ S.S.l.'j rr, i-o

Iron 1.40 - .7.5 1.40
T.enrt O.'! .0^ .OS

Mnnganese ... .02 .02 .12
Tin 1.20 .4'> 1.05
Zinc 40.00 40.60 41.25

Pure Metals Necessary

In order to secure ductility as well as

hirrh tensile strength, extreme purity of

the materials used is absolutely essential.

The arade of cnpnpr used in Fn"-land

is known as "Best Selected." It is of

good quality, except that it contains anti-

irony and arsenic which harden and
lower the dmctility of any allov in wi^ich

the conper is used. In the United States,

opinion as to which is t''e hpst o^'-de

of eonper is. somewhat divide-l. Non-
arsenicfil Lake copper is usually pre-

ferred for particular work. hecan=p of i+s

unifnrmitv in quality, although the best

grades of electrolytic copper are of ennal

analytical purity. The impurities tis-i.'»'-

ly present are as follows:

Copper Analyglg.
"Best se'erted" "Lake"

,'ntlmony 010 v<\
Ars'-nic 02S nil
fonner 00 P05 00 ^'^'^

Pnnner suboxide trace .112
Trnn 0^ c^t
''""1 nil trace
P""nr p07 .'o.,

Pulnhnr nil trace

In the manufacture of manaranese
bronze the selection of a pure srade of
zinc is perhaps more important f-'i
."nv other one consiripration. Frpoilom
from lead is e.ssential. as lead oyidi/ps

i-pnd'lv and makes drossv brittle mptal.
Absolutely pure zinc would be an ideal

material, and while if can be nnd has
been pmdiicpd coramerciRlly. its hio-h cost
has militated acainsit its use. Pr. .Tng.

W. Piehards made several tons of o'°c-

trolytic zinc a few years ago in Phila-

delphia, but no market could be found

for it,

A very pure zinc is produced in East-

ern Pennsylvania from a willemite or

silicate of zinc ore. The concentrate

used contains garnet, rhadocrosite, red

oxide of zinc and Franklinite, The ore

will average 49.26 per cent, zinc and 3.50

per cent, manganese. The slab zin<5 is

marketed under various names, and it

produces a manganeze bronze of remark-

able strength and ductility.

A zinc of almost equal purity is pro-

duced by the double distillation of gal-

vanizer's dross, the slabs being skimmed

just before setting so as to remove any

impurities that rise to the surface.

While there is little difference in the

analysis of zinc made from willemite and

that made from dross the former has the

greater toughness and strength. Perhaps

this is due to the manganese in the ore.

At any rate, if samples of the two grades

of zinc of almost identical analysis are

cast into slush molds, the one easting is

liable to crack and the other will not.

For this reason, makers of intricate slush

zinc eastings are compelled to use the

willemite zinc. A num'^er of the makers

of high-grade zinc use the slush mold as

a means of testing their product, and it

will be found a very satisfactory way of

testing zinc to be used fcr making man-
ganese bronze.

The ordinary grades of spelter known
as "Prime Western" a^-e high in lead

and for this reason should never be used.

Scrap zinc reclaimed from sheet, etc., is

also poor material. If iray he high in

lead and tin because of havins' been sol-

dered, or it may contain much cadmium.
which element- has a harriening effect on

manganese bronze. The grade of spelter

used in England in conjunction with

"Best Selected" copper is a French

spelter known as Font-d'Arf.

Melting

Crucibles are generally used for mak-
ing forginar manganese bronze, the heats

being 325 lbs. each and requiring a No.

125 crucible. More recently there has

been a tendency to use a Yo. ?M crucible

as the smaller crucibles limit the output.

Another reason for usin? the lararer cru-

cibles is that when a number of furnaces

are attached to the same stack there are

variations in the draft and it is seldom
that any two crucibles can be brought

out at tlie same temperature.

The copper is first mp'tp(l, then super-

heated, keeping it carefully covered with



October 28, 1915. CANADIAN MACHINERY 415

charcoal all the while. Nest the iron

and manganese additions are made from

a small crucible in which they have been

separately melted. Einally the zinc is

added a little at a time with constant

stirrinsj and the alloy poured into ingots

for melting. The remelting is considered

necessary to secure a more uniform dis-

tribution of the iron and manganese. If

the initial temperature of the copper is

not high enough, or if the zinc is added
too rapidly, the iron addition is thrown
out of solution to a greater or less ex-

tent and is found disseminated through

the ingots in the form of small shot

which are practically high carbon tool

steel. TJiese shot will knock the edge

from a machining tool in a few minutes

and cause cracks in a forging when it

is stressed. The composition of these

shot is indicated below:

Aluminum ml
Carbon, comhircd 4..'!4

Carhon, graphitic 66
Copper 3.82
Iron 80.44
Manganese trace
Pho-sphorus 010
Silicon trace
Sulphur 020
Tin 110
Zinc ..• 870

It is not difficult to obtain a uniform
alloy, however, if due regard is had to

the temperature of the copper. Tlie cop-

per must not on'.y be hot, but very hot.

as it is much easier to make bad metal
by underheating than by overheating.

Where the ineot metal is remelted for

pouring into slabs or billets, reverbera-

tory furnaces can be used if intelligently

handled.

The only entire'.y satisfactory method
of melting manaranese bronze is in the

open-flarre, oil-fired type of furnace.

The melting loss is low, the additions

can be thoroughly alloyed and the metal
poled and worked so that remelting is

entirelv unnecessary and the metal can
be pnnrod into billets at once without
the usual double melting loss. Large
heats up to 20.000 lbs. can be made and
the resulting economy is considerable.

Ponring

The removal of dross from manganese
bronze that is poured into slabs may be
accomplished by skimming- the slabs just

before the metal solidifies.

In makins large ingots, a crucible with
a hole in the bottom, may be set on top
of the ins-ot mold, and by keeping the

crucible partly filled with molten metal,
the entrance of dross is prevented.
When the metal is poured, there should
be as little drop as possible, for a long
drop results in forming much dross.

Hence, introts s'^ould he short and thick
if po.ssiblc. Bottom pouring would be a
good thin?, only it would give cold metal
at the fop of the ingot and result in the
formation of loner pipes. With care a

discard of nnlv 2 per cent, from the top
of tho ingots is possible. As the surface

of the ingots is liable to be rough and

full of cold-shuts, the ingots must be

overhauled or rough turned before forg-

ing or rolling in oder to avoid blister or

slivers in the finished product.

The pouring temperature of the bronze

must not be too high or it will cut the

molds and become contaminated in thii^

way with cast iron.

In time the ingot molds become ooatoil

with a layer of metallic zinc mixed witli

zinc oxide which has sublimed from the

red hot ingots and condensed on the face

of the molds. Unless this deposit is re-

moved by scraping the molds or heating

them to a red heat in an annealing fur-

nace, the quality of the ingot metal soon

deteriorates. The zinc seems to diffuse

through the ingot in a remarkable man-

ner, possibly being deposited along the

margins of the crystal grains in the form

of metallic zinc and makes the bronze

less ductile. At times, too, this layer of

zinc on the mold will produce such a

volume of zinc vapor when the bronze is

poured that the ingot is full of blow-

holes.

Forging

Manganese bronze can be readily

forged, drop-forffed, rolled or extruded

at a red heat. The physical character-

istics will depend on the finishing tem-

perature. The material hardens rapidly

when worked cold, and machinery de-

sianed for the cold rolling and drawing

of Tobin bronze, Muntz metal and yellow

brass is not usually powerful enoush to

handle manganese bronze properly. This

may result in the exterior of an article

being overstrained while the interior is

soft and comparatively unwrought. Ex-

cessive cold work on manganese bronze

makes it glass hard and it may even be-

come full of hair cracks and incipient

fissures invisible to the eye, but cap.nble

of being shown by stressing. An infal-

lible test for excessive cold work on ma-
terial otherwise of good quality is the

appearance of the fracture of a test

piece. If cup-shaped or lipped like the

fracture of a soft steel specimen, assur-

ance may be had that the mansranese
bronze has been aiven the proper hent

and forging treatment. If. however, the

fracture is conchoidal and irre<rular, ex-

cessive cold work without proper anneal-
ing is indicated.

Other Grades of Forging Manganese
Bronze

As the number of firms making man-
?nnese bronze has increased, there has
been more or less competition for tho

business available and the quality of the

metals used in the bronze has not alwavs
been as high as it should he. This has
resulted in les.sened ductility. Another
cause for this fault is the desire for a

hirher tensile strength on the part of
some designinc engineers. To meet this

demand, manufacturers have resorted to

various plans which gave bronze of a

higher tensile strength and elastic limit,

but always with less ductility.

One manufacturer uses the casting-

grade of bronze, melts it in an open flame

furnace and poles the metal until a part

of the zinc is removed and much of the

dross and dirt. This gives an extremely

clean and tough metal for sand eastings,

but it is not especially suitable for forg-

ing, as there is always some entangled

alumina in the bronze that cannot be re-

moved and which may cause defects.

Further, this grade of bronze hardens

too rapidly when hammered and hair-

cracks are nearly always present in the

finished forging unless unusual care is

observed.

Another maker uses one-half casting

mixture and one-half forging mixture

with the addition of a little extra man-

ganese. A tensile strength of over 90,-

OflO lbs. is thus secured, but the objec-

tions noted above hold good also for this

mixture.

Other manufacturers have increased

the aluminum by several per cent, or the

manganese or both, and have made ad-

ditions of vanadium, titanium, etc., ob-

taining in this way a tensile strength as

high as 125,000 Ihs. per square inch, but

with an elongation that is seldom more

than 20 per cent.

Any radical departure from the for-

mulas given in the first part of this paper

or the use of any but the purest materials

can only result in inferior manganese

bronze. Safety is not found in extremely

hiffh tensile strensrth, but in great duc-

tility and in avoiding excessive cold

working. A tensile strength of say 70,-

000 lbs. should not be exceeded. Great

ductility allows more leeway in forging,

but cold work is always objectionable, as

it may result in hidden ruptures or later

on in the so-called "season cracking."

No manganese bronze, however ductile,

in fact no wrought non-ferrous alloy

whatever, can be said to be able to safely

withstand excessive cold work that

strains it above the elastic limit.

The future should see la more ex-

tended use of wrought mancranese

1)ronze. Its physical characteristics war-

rant a wilier field for it. If these who
manufacture it maVe quality the first

consideration and if those who use it

specify it intellisrently, it will find a wide
application.

Perhaps not always, but quite often,

the skill of a machine operator can be

measured by the condition of his ma-
chine.

The purpose of labor-saving machinery

is generally to take the place of mus-
cular effort; it is presumed the operator

will always do the brain work.
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200 H.P. HIGH COMPRESSION OIL
ENGINE

IN
large sizes, the Nordberg Manufac-

turing Co., of Milwaukee, Wisconsin,

builds Diesel engines of the "Carels

Freres" type • but for moderate sized

units, namely. 50 to 200 liorse-powpr.

Diesel engines in so far as concerns the

method of ignition by the heat of the

highly compressed air. Tlie compression
pressures are about 450 lbs. A three-

stage high pressure air compressor to

register 1,000 lbs. is not used for in-

jcctinir and iitomizins' the fuel. The

the installation in small plants for which
these engines are designed.

The engine is of the two-cycle design,

and all valves, cams, springs and valve

gear have been eliminated, contributing

further to the item of simplicity and
case of attendance and inspection. The

•IG, 1. "NORDBERG" 200 HP. HIGH CO.\XPR!BSSIOX OIL
ENGINE ERO.M THE FUEL PUiMP SIDE.

PIG. 2. "N'ORDBKRG" 200 ill'. UUiH ii iM I'UKSSII l.\ OIL
ENGINE WITH ONE CRANK CASE GUARD REMOVED.

i'hey build a high compression oil engine

designed to meet the demand for an en-

gine as simple as a slide valve steam
engine.

The accompanying photographs illus-

trate the 200 horse-power 270 r.p.m. size,

^'Nordberg" high compression oil en-

grine, also details of starting gear and
fuel pumps. These engines resemble

fuel is injected mechanically by a small

pump and discharges through a new type

of atomizing head which successfully sub-

divides and atomizes the oil. The suc-

cess of the engine is , we understand,

due largely to the effective working of

this atomizing head. (See Fig. 4.) The
elimination of the high pressure com-

pressor with its intercoolers simplifies

head is a simple symmetrical casting,

and is not subject to cracks due to un-

equal expansion strains. There are no
valves in the liead. The only valve on

the engine is a piston valve for scaveng-

ing air located above and between the

cylinders in the 200 horse-power illus-

trated. One valve controls the scaveng-

ing air for the two cylinders. Air is

F)G. S. STARTING "NORDBERG" 200 H.P. OIL ENGINE. FIG. 4. CY'LINDBRS OE TWIN 200 HP. OIL ENGINE.
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compressed on the crank side of the pis-

ton and by-passed to the head end

shortly after the uncovering of the ex-

haust valves. This forces the burnt

<,'ases out of the cylinder and fills it with

fresh air. Compression and combustion

tlien occur as in any two-cycle engine.

1'lie air intake is through the vertical

pipes above the engine, and

I'xhaust through the pipes go-

ing through the floor.

In the 200 h.p. twin engine,

a special automatic starting

arrangement has been design-

ed simplifying the operation

S(i that engine may l)e bi-ought

to speed in less than a minute.

Fig. 3 shows the operator

starting the engine by rocking

an air valve which turns the

engine over and at the same
time throws in two auxiliary

air cams which thereafter ad-

rait air at the proper points

in the stroke to each of the

two cylinders. The starting

air is furnished by a steel tank

j)reviously charged to 2.50 lbs.

from a small auxiliary com-
pressor. When the engine has

come to speed, one of- the

cams is thrown out by the cor-

ipsponding finger shown near the top of
Fig. .5, and at the same time the corre-

sponding fuel pump is thrown into ac-

tion by one of two levers on the same
side of the engine, which may also be
seen in Fig. 5. As soon as this cylinder

fires, the air cam for the other cylinder

is thrown out and the second fuel pump
thrown into gear. The engine is then un-

iler control of the governor.

Fig. 5 shows the details of the fuel

pumps which run in a bath of lubricating

oil. the fuel levers and fuel governing
meclianism. The oil is drawn from the

storasre tank to a small strainer box lo-

cated to the risrht and belnnd the pumps
from which it flows to the main fuel

pumps. A small heating coil, through'

which heated .iacket water circulates, is

contained in the main oil compartment
of the strainer hnx to insure free flow of
very viscous oils. The pumps are oper-

ated by cams driven by ai; eccentric and
deliver a quantitv of oil in 'excess of that

ronuired fir maximum !oad. the governor
actinsr to by-pass more or less of the fuel

depending on the load obtaining.

T'r *iv-passpd oil is discharvred through
tlic si'jlit irlass and s-ives tlio operator a

quick check on the workin'j of each of
the pumns. The governor is of the well-

known flv wheel design, and gives a reeu-

lation of 2 per cent, from no load to full

load. From the fuel pumps tlie oil is

discliarsred throuih small pipes to the

atomizer heads bolted to the main
cylinder beads, as shown in Fig. 3, and
also in Fis". 4. where one atomizer head

has been removed and placed on top of

a cylinder. This device breaks up the

fuel in fine particles and distributes it

evenly over the entire section of the

cylinder in the same manner as does the

fuel valve using highly compressed air

in Diesel engines.

The lubricating system of the engines

lubricator. Fig. 2 also shows the frame,

bearing and crank construction in these

twin engines.

The photographs of the engine shown
herewith were taken in the Test Depart-

ment of the Nordberg Manufacturing

Co., where permanent concrete testing

blocks have been installed for each of

the three sizes of iiigh com-

pression oil engine built. Be-

fore shipment these engines

are given routine tests for

economy and mechanical

troubles.

-®-

FIG. 5. VIEW OP Ft:EL INJECTION PD.MPS, STRAINE'R
TANK AND AIR STARTING GEAR OF "NORDBERG"

OIL ENGINE.

is entirely automatic, oil being fed fruiii

a central pump driven from the scaveng-

ing valve eccentric, shown in Fig. o.

Cylinder oil is pumped to the scavenging

air valve and to the main cylinders.

Bearing oil is pumped to all main bear-

ings, to the crosshead pins through trom-

bone oilers and to all auxiliary bearings.

The cranks are enclosed ))y polished

iron guards, as shown in Fig. 2, and the

oil accumulates in the crank case from
various parts of the engine, and is

drained tn a lilter and returned to the

ORIGINAL "MIA"
INT»>}RATOR.

V. NOTCH

"LEA" V-NOTCH METER
INTEGRATOR IM-
PROVEMENT

THE Yarnall-Waring Co. are

placing on the market a new
and more heavily designed in-

tegrator, for use on their well-

known "Lea" V-notch record-

ing liquid meter. Figure 1

shows the type which has

been used for a number of

years, and Figure 2 illustrates

the new type.

In the new type, the alum-

inum dial which drives the-

integrator counter is in

turn driven by means of a pendulum

clock movement, built especially by the

Seth Thomas Co. for this service. It has

a double heavy spring pendulum move-

ment, which is so constructed that vapor

and dust do not seriously affect its ac-

curacy.

It has been found advisable in practice

to use a clock mechanism for the opera-

tion of the integrator separate from the

clock mechanism which operates the

iliart recording mechanism, for the rea-

son that if either clock should be de-

ranged in service the user still has the

other clock to depend upon. In addition

to this advantage, one clock can be used

as a check against the other, and more

dependably accurate results be obtained.

The original "Lea" V-notch instru-

ments were built with hand screws for

making adjustments. It has been found,

however, that in a few instances in power

plant service vibration sometimes caused

those thumb screws to loosen slightly.

TIencp, in the new model instrument

heavy screws with slotted heads are em-

idoyed for making adjustments. A screw

driver only is needed for making such

adjustments, and these when carefully

made are found to be more secure than

with the old type tliumb screw.

In the new type instrument, the pen

,nrm adjustment has been simplified, also

the yoke supporting counter dial on the

integrator. The case is so designed that

the instrument cannot be affected in any
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way by steam or vapor getting into the

instrumebt ease, nor even by serious vi-

bration. The door of the case is equip-

ped with a tongue entering a felt-lined

groove and a three-way locking device

FIG. IMPROVE,!) •I>KA"
INTEGRATOR.

jams the door against the felt, making
practically an air-tight joint. This is

valuable, especially for an instrument

which is sometimes set in damp or rusty

boiler plants.

®
NEW PORTABLE "CLOSE

QUARTER" DRILL
OF timely interest to those having port-

able drilling to do, whether in machine
shop, boiler shop, foundry, in the field,

on bridge construction, or general struc-

tural steel work, is a new pneumatic
drill for close quarter drilling, reaming,

tapping, etc. This tool shown in the ac-

companying illustration is a recent ad-

dition to the "Little David" line of

pneumatic tools, manufactured by the

Ingersoll-Rand Co., 11 Broadway, New
York. It is particularly adapted for

working in cramped or confined posi-

tions, where the regular type of four

piston reciprocating pneumatic drill can-

not be nsed, the distance from the end

f'I.(OSE Ql'AltTHK PORT.VlW^E DRILL.

of the easing to the centre of the spindle

being only 1 5/16 inches.

The motor is of a novel three-cylinder

design and operates in a bath of oil. The

valve is of the rotary type, and is gear

driven from the pinion of a three-way

crank shaft. This crank shaft is operated

by "the three ratchet levers which di-

rectly connect the pistons to the drill

spindle.

An important feature of the machine

is that there is practically no strain on

the crank shaft, as the power is trans-

mitted direct from the pistons through

the levers to the ratchet spindle. The
spindle has a triple ratchet, and a note-

worthy feature is that one of the

ratchets is engaged on the spindle at all

times. This construction is claimed by

the manufacturers to develop more

power and give a more constant pull on

the spindle. The casing is divided in

such a way that the loosening of a few

cap screws allows easy access to all mov-

ing parts.

The drill is fitted with a No. 4

"Morse" taper socket; is rotated for

drilling up to 3 ins. and reaming and

tapping to 2 ins., and operates at a

speed of 150 r.p.m.

PORTABLE PNEUMATIC GRINDER
A NEW portable pneumatic grindinii

machine has recently been introduced

by the Ingersoll-Rand Co., New York.

The "Little David" grinder, as this tool

has been named, has many novel fea-

tures, and has been designed with special

reference to simplicity and accessibility

in all its parts. The motor is of the

three-cylinder type. The connecting rods

are of one-piece construction, fitted to

the crank shaft on roller bearings. The
crank shaft and spindle are combined

PORTABLE PNEUMATIC GRINDER.

into a solid piece drop forging, which
runs on a triple ball bearing, one bear-

ing being used in the front end of the

main body of the easing and two bear-

ing on the_ end of the spindle. All parts

are enclosed in an absolutely dust-proof

case and operate in a bath of oil.

To lessen the complication of delicate

parts, the valve construction of the

rotating type is made a part of the

crank shaft, and works in a renewable
bronze bushing. No gears or pinions are

used. The connections between the pis-

ton and connecting rods are of the same
general design as those used in the

maker's line of pneumatic drills.

The entire operating mechanism is

readily accessible, the loosening of six

cap screws removing the handle and ex-

posing the entire interior for examina-

tion. The cylinders are renewable

without renewing the main body of the

casing, and are interchangeable. As may
be seen from the illustration, the cylin-

ders are provided with lugs, which take

care of the wear on the exposed comers.

This grinder is rated to operate up to

an 8 ins. diameter emery wheel at a

speed of 3,400 r.p.m., and is .specially de-

signed for grinding, Ijuffing, polishing or

cleaning castings.

—®
THE "COLE" LIFTING TRAP

THE George W. Cole Co., Toronto,

Ont., has recently placed on the

market a lifting trap designed to

raise condensation from a low pressure

heating system to a return trap or open

THE COLE" LIFTING TRAP.

tank. This trap is also designed to re-

move condensation from steam systems

which operate on very low pressures

down to atmospheric or even below.

The accompanying illustration gives

a general idea of the construction of the

apparatus which is entirely different

from the ordinary lifting or return trap

in that it is turned upside down. By a

special arrangement of levers and ful-

erums, a full displacement in the re-

ceiving chamber is assured, there being

a free escape of the air which usually

collects in heating systems and is often a

source of considerable trouble.

The trap is provided with self-adjust-

ing packing glands which are readily ac-

cessible. It is specially suitable for a

modulating type of heating system where

the steam enters the top of the radiator

and discharges through a swing check

or similar type of valve.

-®-

If you have any old files around your

shop that have apparently seen their

best days try this: 'F'irst clean them well

with a fine wire bi- ish and then give

them a bath in diluttd sulphuric acid.

You will find that most of them will

be almost as good as new after this

treatment.
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THE COMMERCIAL ASPECT OF MUNITIONS'
PRODUCTION

RKCENT events ciinnoRU'd vvilli the conrluct of the

wnr would seem to indicate the probability of an
immediate change in the methods wliereby the

Britisli Government' may avail itself, of the efforts of

<'anadian mannfaetufei's.

^]arly in the war certain EnpHsli textile mills were not

ine.lined to devote all their effort's to war contracts, be-

cause of the interruption to their ordinary business.

Whether such action was due to indifference or because

regular business was more remunerative, does not really

matter, but what really does matter is this: Lord Kitch-

ener told those'particular firms that their mills would be

run on war contracts, if not by themselves, then by the

Government. There was no question of a quid pro quo in

the form of higher prices or something equivalent. These

mills simply had to run on Government work, and they

did run.

Since then numerous incidents have occurred which

show that many people have not only failed to realize the

absolute seriousness of the present struggle, but by their

attitude and actions, betray a self interest and indifference,

which, if exhibited a few thousand miles nearer the scene

of hostilities, would be terminated rather promptly, if

not abruptly.

For seme consideriible time Munitions Tribunals or

Courts have been in existence in Britain, their principal

sphere of activity being the trial and punishment of em-

ployees who are guilty of "slacking" or otherwise

retarding the efforts of the nation. These Tribunals have

been constituted for dealing with the labor end of the

business, and their counterpart for dealing with the em-

ployers is found in the action of the Government, whereby

factories are taken under control on stated terms, and the

utmost possible use made of the plant and equipment. We
use the word "possible" because until "slackers" are

eliminated, a ma.ximum output will not be obtained.

Owing to stress of circumstances no doubt, the pro-

portion of union labor engaged in munitions manufacture

is very much less in this country than in England, conse-

quently, while attempts at slacking may have taken place

in some isolated cases, their effect has not been sufficiently

noticeable to demand attention.

The resolutions passed recently by certain trades

unions affirming their loyalty and disavowing any at-

tempts at restriction, etc., seem rather out of place at

this late hour of the day, and in view of the inference

which might be drawn, such action seems rather ill-

advised. Be that as it may, it is safe to say t'lere will be

no necessity for any Munitions Tribunal in Canada.

It may be otherwise, however, as far as our factories

administration is concerned. The organization of the

Canadian Shell Committee, under the conditions which

originally existed, has been repeatedly justified by the

success of its efforts in the past. Changed conditions in

Europe, and the certainty of a prolonged struggle with its

attendant strain on Britain's resources should by this

time, however, have prompted the responsible parties in

this country to look upon the British Treasury as some-

thing better than a milch cow.

Few Canadian enterprises of national magnitude have

enjoyed the glory of successful achievement without being

accorded the doubtful honor of a commission of inquiry,

and Canada's reputation as a loyal and efficient member of

the British Empire would suffer immeasurably should the

self-sacrifice and effort of the people as a whole be nulli-

fied in the slightest by the failure of men in high positions

to realize that their main duty now is to the Empire and

not to themselves.

Latent selfishness is more dangerous than active oppo-

sition, and should compulsion in the guise of controlled

factories be brought about, many manufacturers will only

have themselves to blame.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

Pia IRON.

Grey forge, Pittsburgh $14 70

Lake Superior, char-

coal, Chicago 15 75

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.

MiddlesboTO, No. 3 $24 00

Carron, special 25 00

Carron, soft 25 00

Cleveland, No. 3 24 00

Clarenf e, No. 3 24 50

Gilenorarniock 28 00

Summerlee, No. 1 30 00

Suraraerlee, No. 3 29 00

Michigan charcoal iron . 28 00

Victoria, No. 1 24 00 21 00

Victoria, No. 2X 23 00 21 00

Victoria, No. 2 plain.. 23 00 21 00

Hamilton, No. 1 23 00 21 00

Hamilton, No. 2 23 00 21 00

Tea lead $ 3 50 $ 3 50

Scrap zinc 10 50 9 50

FINISHED IRON AND STEEL.
Per Ponnd to Ijnige Buyers. Crnts.

Common bar iron, f.o.b., Toronto.

.

2.35

Steel bars, f.o.b., Toronto 2.35

Common bar iron, f.o.b., Montreal 2.35

Steel bars, f.o.b., Montreal 2.35

Twisted reinforcing bars 2.35

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh 1.40

Tank plates, Pittsburgh 1.40

Beams and angles, Pittsburgh .... 1.40

Steel hoops, Pittsburgh 1.60

F.O.B., Toronto Warehouse. Centii.

Steel bars 2.40

Small shapes 2.65

Warebonfie, Freight and Onty to Pay. Centw.
Steel bars 1.90

Structural shapes 1.95

Plates 1.95

Freight, Flttabnrgh to Toronto.

18.9 cents carload; 22.1 cents less

carload.

BOILER PLATES.
Montreal. Toronto.

Plates, Vi to y2 in., 100 lb. $2 35 $2 25
Heads, per 100 lb 2 55 2 45
Tank plates, 3-16 in 2 60 2 45

OLD MATERIAL.
Dealer*' Buying Prices. Montreal. Toronto.

Copper, light $12 25 $12 25
Copper, crucible 14 25 14 00
Copper, unch-bled, heavy 14 25 13 50
Copper, wire, unch-bled . . 14 25 14 00
No. 1 machine compos 'n 11 50 11 50
No. 1 compos 'n turnings 10 00 10 00
No. 1 wrought iron . 10 00 9 50
Heavy melting steel 8 00 9 50
No. 1 machin'y cast iron 13 50 12 00
New brass clippings 11 00 11 00
No. 1 brass turnings.... 9 00 9 00
Heavy lead 4 50 4 50

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Aug. 27, 1915

:

JLapweld

%, % in. . .

.

y^n
% to 11/2 in. .

2 in

2y2 to 4 in .

.

4y2, 5. 6 in..

7, 8, 10 in. .

.

Buttweld
Black Gal.

Standard

38y2

Black Gal.

63

68

73

73

73

47y2

52y2

52y2

52%
69

72

70

67

y4, % in.

.X strong P. E.

38y256

63

67

68

45y2

49y2

50y2

% to IVz in.

2, 2y2, 3 in.

2 in

2y2 to 4 in

4y2, 5, 6 in

7, 8 in

XX strong P. E.

V2 to 2 in 44 26y2

2y2 to 6 in

7 to 8 in
Genuine Wrot Iron.

% in 57

ya in 62

% to lya in. . . 67

2 in 67

2y2, 3 in 67

3y2, 4 in

4y2, 5, 6 in

7, 8 in

32y2
4iy2

46y2

46y
46y2

63

63

66

59

43

40

63

66

66

63

60

48y2
5iy2

49y2

44y2

45y2

48y2

48y2

39y2

25y2
2oy2

42y2

45y2

45y2

42y2

37y2
Wrought Nipples.

4 in. and under 77%%
4y2 in. and larger 72y2%
4 in. and under, running thread. 57%%

standard ConplingN,

4 in. and under

4% in. and larger 40%

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws, 60 & 10%
Sq. Head Set Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45%
Flat & But. Head Cap Screws.-. . . 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in. N 70%
P!emi-Fin. Nuts up to 1 in 70%
Serai-Fin. Nuts over 1 in 72%
Studs 65%

METALS.
>IontreaI. Toronto.

Lake copper, carload ...$20 00 $19 50

Electrolytic copper 20 00 19 25

Castings, copper 19 25 19 00

Tin 37 00 37 00

Spelter 18 00 17 50

Lead 6 15 6 25

Antimony 35 00 35 00

Aluminum 60 00 60 00
Prices per 100 lbs.

BILLETS.
Per Gross Toa

Bessemer, billets, Pittsburgh . .

.

$24 50
Openhearth bilets, Pittsburgh.. 25 00
Forging billets, Pittsburgh .... 34 50
Wire rods, Pittsburgh 32 00

NAILS AND SPIKES.

Standard steel wire nails,

base $2 GO -$2 .55

Cut nails 2 50 2 70

Miscellaneous wire nails. . 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 86

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag .screws 70-10

Stove bolts 80

Plate washers 40

Machine bolts, % and less 65-10

Machine bolts, 7-16 and over .... 57V)
Blank bolts 57%
Bolt ends oTVa
Machine screws, iron, brass 35

Nuts, square, all sizes.... 4c per lb. off

Nuts, hexagon, all sizes. .4%c per lb. off

Iron rivets 721/2

Boiler rivets, base, %-in. and
larger $3.75

Structural rivets, as above 3.75

Wood screws, flathead,

bright 85, 10, 7%, 10 p.c. off

Wood screws, flathead.

Brass 75 p.c. off

Wood screws, flathead,

Bronze 70 p.c. off

LIST PRICES OF W. I. PIPE.
standard.
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COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsville Foundry Coke ...... 5.00

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.G3

Best Slack 2.99
Net too f.o.b. Toronto.

lEON PIPE FITTINGS.
Canadian malleable, A, 25 per cent.;

B and C, 35 per cent.; cast iron, 60;

standard bushings, 60 per cent.; headers,

CO; flanged unions, 60; malleable bush-

ing's, 00; nipples, 75; malleable, lipped

unions, 65.

COLD DRAWN STEEL SHAFTING.
At mill 30%
At warehouse 35%
Dlflcoonta ofT new list. Warehonse price at

Montreal and Toronto.

.0

MISCELLANEOUS.
Solder, half-and-half

Putty, 100-lb. drums
Red dry lead, 100-lb. kegs, per cwt.

(Jrlue, French medal, per lb

Tarred slatel's' paper, per roll .

.

Motor g-asoline, single bbls., gal . .

.

Benzine, single bbls., per gal. .

Pure turpentine, single bbls. . .

Linseed oil, raw, single bbls. . .

Linseed oil, boiled, single bbls. .

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs.

Lead Wool, per lb

Pure Manila rope

Transmission rope, Manila ....

Drilling cables, Manila

Lard oil, per gal

Union thread cutting oil

Imperial quenching oil

.221/2

2.70

9.65

0.1.^

0.9.T

0.20

18V2

0.70

0.77

0.80

2.50

4.25

o.n
0.16

0.20

0.17

0.73

0.60

0.35

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic. 003, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. .

.

3.50

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble 50%
Standard 50 & 10%
Cut leather lacing. No. 1 $1.20

Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B.B.
3-16 in $9.50

14 in 6.55

5-16 in 5.20

% in 4.25

7-16 in 4.00

1/2 in 4.00
Price* per 100 Iba.

3 15

4 75

3 15

4 50

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $3 00 $2 85

Canada plates, dull,

52 sheets

Canada Plates, all bright .

.

Apollo brand, 10% oz.

galvanized 5 50

Queen's Head, 28 B.W.G. 6 00

Fleur-de-Lis, 28 B. W. G. .

.

5 75

Gorbal's Best, No. 28 . .

.

6 00

.Viking metal, No. 28 . .

.

5 25

Colborne Crown, No. 28.. 5 70

Premier No. 28 5 10

5 30

5 95

5 75

6 00

5 25

5 80

5 00

BOILER TUBES.

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
V,% m. ..fo.on

•'>-16 in 5.90

% in 4.95

7-16 in 4.65

V2 in 4.40

9-16 in 4.05

% in 4.30

% in 4.15

% ineh 3.65

1 inch 3.45
Above qaotatlonn are per 100 ibii.

Size

1

11/4

11/.

13/4

2

21/4

21/2 in.

3 in.

31/2 in.

4 in.

Seamless Lapwelded
,$14 25

14 25

14 25

14 25

14 25 9 25

15 50 10 ,50

16 50 11 50

21 00 12 25

24 00 14 50

29 50 18 50

rrlee* per 100 feet, Montreal and Toronto.

in.

n.

n.

n.

in.

n.

TWIST DRILLS.

70
55

25

Carbon up to 11/^ in

Carbon over It^ in

High Speed

Blacksmith .55

Bit Stock ; 60 and 5

Centre Drill 20
Ratchet 20
Combined drill and c.t.s.k 15

Dlaconnta off afandard Hat.

REAMERS.
%

Hand 25
Shell ; 25
Bit Stock 25
Bridore 65
Taper Pin 25
Centre 25
Pipe Rpnmpra gO

Dlaeonnt* off atandard flat.

WASTE.
WHITE. Centn per Ih.

XXX Extra 11

X Grand IOV2

XLCR 0934

X Empire 09

X Press O8V4
COI.OHT.T*.

Lion 071/2

Standard 063/i

Popular 06

Keen 051/2

WOOIi PACKING.
Arrow 16

Axle

Anvil

Anchor 07
WASHED WIPERS.

Select White O81/2

Mixed Colored OfiV^

Dark Colored O.51/4

This list subject to trade discount for

quantity.

11

08

PLATING CHEMICALS.
Acid, boracic $ .15

Acid, hydrochloric 05

Acid, hydrofluoric 06

Acid, Nitric 10

Acid, sulphuric 05
Ammonia, aqua 08

Ammonium carbonate 15

Ammonium chloride 11

Ammonium hydrosulphuret 35

Ammonium sulphate 07

Arsenic, white 10

Copper sulphate 10

Cobalt Sulphate .50

Iron perchloride 20
Lead acetate 16

Nickel ammonium sulphate 10

Nickel carbonate 50

Nickel sulphate .15

Potassium carbonate 40
Potassium sulphide (substitute).. .20

Silver chloride (per oz.) .65

Silver nitrate (per oz.) .45

Sodium bisulphite 10

Sodium carbonate crystals 04

Sodium cyanide, 127-130% 35

Sodium hydrate .04

Sodium hyposulphite (per 100 lbs.) 3.00

Sodium phosphate 14

Tin chloride 45

Zinc chloride 20

Zinc sulphate 08

Prlcea Per I.b. Cnleaa OttirrtTlite Stated.

BELTING RUBBER.
Standard ,50%
Best grades 30%

ANODES.
Nickel 47 to .52

Cobalt 1.75 to 2.00

Copper 22 to .25

Tin 45 to .50

Silver 55 to .60

Zinc 22 to .25

Prleea Per l,h.

PLATING SUPPLIES.

Polishing wheels, felt 1.50 to 1.75

Polishing wheels, bullneck.. .80

Emery in kegs 4% to .06

Pumice, ground .05

Emery glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .OT

Rouge, silver 25 to .50

Rouge, nickel and brass... .15 to .25

Prlcea I'rr Lb.
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., Oct. 25, 1915.—The

demand for steel products still con-

tinues, a substantial advance in many
specialties bein<>: one of features of the

past week. While the demand for

steel bars and billets for the production

of munitions is admittedly the most in-

sistent ,various other lines are also in

strong request by metal working plants.

The scarcity of supply of seamless tub-

ing has started an upward trend in the

quotations on this commodity.

Metals

Metals generally are holding firm and

quotations show little change from the

previous week. A few export inquiries

have been received for copper, but the

general dullness has a tendency to shade

prices.

Tin remains firm at previous quota-

tions.

Spelter shows some improvement, and

producers are refusing to sell futures as

freely as they were a week ago.

Quotations on lead are unchanged, the

market showing a slight increase in ac-

tivity. Antimony is being contracted

for in considerable quantity for future

delivery.

Machine Tools and Supplies

The situation as regards machine tools

is unchanged. Delivery of long ordered

equipment still lags and, of course,

causes more or less inconvenience. In

many cases, where it was impossible to

secure the desired machinery, acceptance

was made of tools that were consider-

ably larger than those required for cur-

rent needs. This may ultimately turn

out to have its compensations, for, while

fulfilling the present requirements, they

may also supply those of the future if

the opportunity offers of manufacturing

larger shells than those now being pro-

duced.

Supplies naturally are also in active

demand, with prices at least firm.

Sheets

The slight increase in the demand for

galvanized sheets is keeping prices firm.

The supply is considerably below nor-

mal; however, an improvement in this

reject is anticipated in the near future.

Old Material

A steady improvement is shown in the

demand for scrap metals, and, while

prices are meantime little more than

steady, indications point to an advance

shortly, due to some mills requiring ad-

ditional scrap sooner than they ex-

pected.

There is little demand for foundry

scrap, and prices are weak.

Toronto, Ont., Oct. 26.—The general

improvement in trade continues and an

optimistic .spirit prevails in business cir-

cles. The crops, which are an important

factor in the development of this coun-

try, have been so bountiful this year

that they will add materially to the

wealth 'of the community generally and

inspire a greater feeling of confidence in

manufacturing circles. In addition, the

large volume of war orders will contri-

bute to place many of our industries on

a \'ery satisfactory basis. The trade re-

turns for six months ending Sept. 30 are

very eneouragdng. The figures show a

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

satisfactory advance over the correspond-

ing period of last year. The export of

manufactured goods for September was
very heavy, reaching a total of over nine

million dollars compared with a total of

a little over five millions for Sept., 1914.

Imports also showed an improvement. The
duties collected on imported goods show
an increase of approximately one and
one-half million dollars for the six

months compared with the corresponding

period of 1914.

Developments in the shell industry are

being awaited with the greatest interest.

A new system of placing contracts for

the large calibre shells will be intro-

duced. Canadian manufacturers are be-

ing asked to submit tenders for 6-in.,

8-in. and 9-in. shells, thus placing the

business on a competitive basis. It is

reported that orders amounting to $80,-

000,000 for the larger shells are ahout to

be placed by the British Government
through the Shell Committee.

Steel Market
A. general advance in prices is tht

principal feature' of the steel market

iiiLs Week; the heavy demand has had

this natural effect. All indications point

to a still heavier demand and also to

higher quotations. Canadian mills have

raised t'.icir quotations on iron and

steel bars to $2.35 base per 100 lbs., re-

presenting an advance ot lllc. fieinf )ii--

ing bars are now quoted at $2.35 base,

plus extras for twisting. Warehouse
prices are higher in proportion. Pitts-

burgh bars, plates and small shapes for

Canadian consumption are now being

quoted at 1.40c and steel hoops at 1.60c,

Pittsburgh.

Wire has advanced 15c and is now
quoted at $2.75 base. Wire nails are up
lOe and are quoted at $2.55 per keg.

Quotations on proof coil chain and elec-

tric weld coil chain are higher. Prices

on wrought iron pipe are very firm and

are expected to advance any time. With
the market in the present uncertain con-

dition, prices are liable to fluctuate, and
in some cases orders can only be accept-

ed subject to immediate acceptance. The
enormous demand for steel for munitions

has been chiefly responsible for the pre-

sent conditions in the market. Steel

plants are working to capacity to meet
the demand, and this will increase as the

shell industry expands and as orders for

domestic steel products increase iri vol-

ume.

Prices of high-speed tool steel continue

to advance and the situation is becoming
more acute. The most serious feature is

the difficulty of obtaining supplies in

an\-thing like the quantity required. The
demand has practically doubled owing
principally to the necessity of havina

high-speed tool steel for machining shells.

Some producers have withdrawn from the

market, while others are only able to

supply their customers with comparative-

ly small quantities. The scarcity of tung-

sten, which shows no improvement, is

tlie cause of all the trouble. Other alloys

have advanced in price, as have also the

cost of crucibles, labor, etc.

The galvanized sheet market is quiet,

there being only a moderate demand, but

prices are being maintained. Black sheets

are advancing and spelter is too high in

price to create much interest among gal-

vanizers. Bessemer blafk s^^eets have
advanced $2 a ton, and No. 2S srauge are

now being quoted at 2.10c Pittsburgh.

The heavy demand for steel products
in the States continues, and prices of fin-

ished iron and steel are steadily advanc-
ing. There is no abatement in the heavy
demand for large rounds for shell manu-
facture, and the steel mills are sold up
for the remainder of the year. Prices of
steel hars, plates and shapes have ad-
\anced to 1.45c Pittsburgh. There is a

continued heavy demand for open-hearth
and forging billets on whic'' prices are
very strong on the advance. Forging
billets are now quoted at $'^4.50, open-
hearth billets at $25 and Bessemer billets
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From Illuminating Gas to Russian Shrapnel
A more complete transform,ation than that involved in changing from illuminating gas

manufacture to shrapnel shell production ivonld be difficult to imagine. That such a change
has been made, quickly and successfully is additional assurance, if any be needed, of Can-
adn'x ability to adapt her industrial resources to any required line of activity.

ALTHOUGrH much has been written

and said about the manufacture
of shells in connection with the

British War Office contracts, compara-
tively little has become known regarding

French and Russian shrapnel, large ord-

ers for which are now in course of execu-

tion in this country.

While the various types of shrapnel

are more or less similar in their general

features, there are some points of de-

sign in which considerable divergence is

noticeable.

The Lachine Manufacturing Co. of La-

<;hine. Que., was the first plant in Can-
ada to undertake the production of Rus-
sian shrapnel. This firm, who had been
for several years manufacturing illum-

inating gas for various purposes, some
time ago commenced the manufacture of

Russian 3-inch shrapnel shells. Opera-
tions were at once commenced and such
good progress made, that within four
months they were working on the semi-

finished product. When it is considered

that buildinM had to be erected and
every tool secured and installed, it makes
the achievement all the more remark-
able.

The Building

The building is of solid- brick construc-

tion. 112 feet by inO feet and 2-5 feet

Staff Article

high, with structural steel mill roof, cov-

ered with 11/2-inch planking. The floor is

of solid concrete. The shop is well light-

ed from three sides and also by a large

sky-light extending the full length of

the building; artificial light is supplied

by 44 nitrogen lamps, being one 250 c.p.

light for every 250 sq. ft. of floor space.

The building, which is steam heated,

was completed in 15 days, and the time

of laying the concrete floor was 3 days.

A general view of the machine section

is shown in Fig. 1, while Fig. 2 is a plan

of the machine layout.

Trimming End and. Centering

The first operation on the rough fora-

ing is sawing off the open end. This is

done in 4 Racine Tool & Machine Co.

high-speed metal cutting machines. The
shells are then taken to a 15i/4-inch Car-

rol-Jamieson lathe, placed on a mandrel

held in the lathe spindle, and the base of

the rough shell centered.

Rough Turning

The third operation, rough turning the

outside diameter, is performed on a

Butler 22-inch gap lathe; one C. M. C.

22-inch gap lathe; 2 R. MeDougall lathes.

22 inch gap and 20 inch, and two Rahn-
Larmon 20-inch lathes. The shells are

placed on a fluted arbor and the outside

diameter roughed off over the complete

length.

Facing Base

Facing off the base is the fourth opera-

tion; this is done on a 30-in. x 30-in. x

10-ft. C. M. C. planer, as shown in Fig.

3. The capacity of the machine is 80

shells per load. The shells are set up in

the jig, and base roughed off (leaving

1-16 inch surplus stock over finished di-

mensions) with both heads working', and
the shells removed in one hour and a

half, which gives a total of 530 shells in

ten hours. The general design of the jig

can be clearly seen by referring to Fig.

4. The jig A is secured to the planer

table and the gauge studs B are screwed

into the base and locked by the nut

shown. Tlie shells C are then placed on

the studs and clamped firmly up in the

vees of the jig by the clamps D.

Heat Treating

Tempering, annealing and scleroscope

testing is the next operation. This is

done in a room at the rear of the main
building and tiie arrangement of the

exjuipment is shown in Fig. 5. The two
furnaces in the background are for

hardening and tempering the shells, and
were supplied by the Strong, Carlisle &
Hammond Co. of Cleveland, Ohio.

IMI). 1. OENKKAI, VIKW OK M.xrHIXK SHOP
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To the front of the hardening fur-

nace is shown the quenching bath; the

oil is kept in circulation by the pump

overhead. The oil is drawn up through
the pipe F into the pump, and forced

through the pipe G, and the coil H and
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shown at the top left-hand edge of the

tank. The blower whieh supplies blast to

the various furnaces is driven by a 10

h.p. motor, supplied by the Canadian
Crocker-Wheeler Co. of St. Catharines.

The furnace to the extreme right was in-

stalled for heatirag the nose in prepara-

tion to closing-in, but this was found un-

necessary, as very ssatisfactory results

couldi be obtained by closing the nose

while cold.

Quenching Bath
A sketch of the quenching bath is

shown in Fig. 6. Within the main tank

A is placed the inner tank B whieh con-

tains the oil for cooling the shells. This
oil is kept in circulation by means of the

pump E, which is driven from a shaft

FK; :i. FACING OFF BASES ON PLANER

into the tank again at the opening 1. This

water in the outer compartment A is

also kept in continual circulation, enter-

ing from the feed pipe J and overflow-

ing from the discharge pipe K.

Inside Boring

After the shells have been heat treated

and tested for hardness they are taken
to the 6th operation, whieh is boring and
forming powder chamber and diaphragm
seat. The lathes on this operation are

one Rahn-Larmon, one Walcott and
Wood, ,3 Boye and Emmes and one Wal-
cott ; all of these are 20-inch engine

lathes fitted with special turrets designed

and constructed in the shop. These spe-

cial turrets, whieh are giving excellent

satisfaction, are
used on a large

number of the en-

gine lathes in the

shop, as the work
in this plant is be-

ing performed with-

out the aid of any
standard make of

turret lathe or ma-
chine.

The cycle of op-

erations at this
stage is chucking,

rough bore, rough
powder chamber and
diaphragm seat, fin-

ish diaphragm seat

and face off open
end, rough taper

and finish taper.

This operation of

roughing and finish-

ing the taper bore

is performed by
solid reamers as

shown in Fig. 7.

Special Turret

Fig 8 shows a sketch of the special

turret designed and constructed in the

shop. The base A is secured in a central

position on the lathe saddle; this base is

recessed out to receive the revolving tur-

ret B, which is held in position by the

ring C; this ring is secured to the base
by the bolts D. In the bottom of the

turret B six equidistant holes are drilled

and a steel bush E inserted; the locat-

ing pin F is kept in position by the

spring G. The lever I, pivoted at J,

passes through the piece H, whieh is fas-

tened to the lower end of the locking

pin, F. The flow of the cutting com-
pound is automatically controlled by the

position of the turret, the liquid flowing
only when operating tool is in position.

The fluid enters the base of turret by
means of the pipe K and flows through
to the passage N, thence to the tubes

0, which pass along a groove in the

shank to the outer end of the var-

ious tools. To avoid any undue leakage,

the leather washer Q is placed in a recess.

FIG. 4. .TIG FOB
HOLDING SHELLS
ON PLANER

FIG. 6. ARRANGEMENT OF CIRCULATING
PUMP AND COILS IN QUENCH-

ING TANK

and bears upon the lower surface of the

revolving turret B.

Self-tightening Chuck

Fig. 8A shows a special self-tightening

chuck used extensively in this shop.

Body A is screwed on to the lathe spin-

dle; collet B, whieh has three equidis-

tant slots milled in the nose, is checked
into piece A as shown. A tapered sleeve

C formed) of three pieces of hardened
tool steel grips the body of the shell

when chuck sleeve D is screwed upon
body A. Any slippage of the shell in

the chuck now causes collets B and C
and sleeve D to turn, thus causing the

tapered nose of sleeve D to tighten on



November 4, 1915 CANADIAN MACHINERY 425

t
' and increase the gi'ipping force ac-

cordingly.

Groove and Base Finishing

When the inside of the shells are fin-

ished, they are taken to two Rahn-Lar-

raon 20-incIi engine lathes, where the

copper band groove is cut, sides undercut,

small groove for cartridge case is put in,

base diameter finished below copper band
groove, base faced and corner rounded.

This operation is shown in Fig. 9; the

turning and facing operations are per-

formed by the tools held in the special

four-sided turret tool box shown at the

front of the saddle, "while the undereut-

tiing of the groove faces are made by the

device secured at the back end of the

cross-slide. The ball-bearing hollow cen-

tre shown in the tail-stock spindle sup-

1
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rlie movement of the cross-slide while the
<-oiitonr of the nose is being: formed.

Ontside Grinding

At present the outside diameter is be-
ing finished by filing, but two Ford-Smitii
grinders are being- installed to take care
of tjiis operation. Tlio power required
to run these grinders will he supplied
from a sing:le Crocker-Wheeler motor "of

suitable power.

Copper Banding

The shells are now ready to have the
copper band put on. This operation is

performed on a Canadian Fairbanks-
Morse banding press.

The shells are held in a special chuck
on a Greaves-Klusman 18-ineh engine
lathe while the copper band is turned,
the base being supported in a special

^/?
A

ft

P

rin. 8. SPECIAL TURRET FOR USK ON-
REGULAR ENGINE LATHES

ball-bearing cup centre. This operation
is shown in Fig. 11. The special chuck
is secured to the lathe spindle, and to in-

sure added rigidity is run in the steady-
head shown; this steady rest has a bear-
ing of babbitt metal. The shell is held by
closing the split chuck by means of the
two-piece clamp.

Painting
The shells are now taken to a paint

spraying arrangement where the inside
receives two coats. The diaphragms are
also thoroughly coated by dipping in a

bath of paint.

Assembling
The steel tube and diaphragm are then

placed in position and taken to the tables
shown in Pig. 12, where the charge of
powder, bullets, resin, etc., is put in. The
process of charaing these shells differs
considerably from that of the British
shrapnel. When the tube and diaphraa-m

Kl<:. !i. CTTTIXr. (ilioOVIO AND FIXISHINC; liASIO OX Sl'ECI \I.I, V
ENGINE LATHE

i-;ijrii'i'i;ii

are \n [)osition a charge of 00 bullets

with :i small quantity of smoke powder
—13 drs. 5 grs. of 55 per cent, magnes-
ium and 45 per cent, antimony—is placed
in and press(Ml flrndy down by means of

50 is put in and pressed and a fourth lot

of 50 similarly treated!. This makes a
total charge of 240 bullets.

To bring the shell up to the required
weight it is necessary to add from 6 to

TURNING

the 20-ton Weaver screw press, shown
to the right of Fig. 13; after this first

charge of 90 b'lllets lias been pressed in.

a second lot of 50 oullets are poured in

and pressed firmly down: a third lot of

COPPEK lIAXIl

9 loose bullets as the specifications caJl

for a charge of 240 bullets witli a supply
of 310 grains of smoke powder. A small
(|uaiitity of heavy No. 1 petrolatum is

used 111) to]> to hold the shot in position.

UNDERCUTTING FIXTURE Fl<;. SA. SELF-TIGHTEXIXG CIIT-f K
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FK.-. ^^J CM Altlii \i iiKi'Ain \ii;M siiuwixii 111:1, i>i;t iioiTEU.
L0AD1.\<} I'URSS AND KKSIX PIRXACE

r(l\\lli;R TANK.

Fixing Cap and Tube

When the correct weij^ht at this point

las been obtained, the steel cap is

screwed firmly into the nose of the shell.

In place of sefuriiij;- the to]) of the pow-

der tube to the cap by solder (as is done

in the British shell) a smaill brass plui>

is screwed firmly down upon the upper

end of the tube.

Through the cap or soekel are two

tapped holes; a smaller air vent hole.

and one a little larner, through which the

melted resin is poured into the shot

chamber; these holes are then plugged.

Shot Filling Arrangement
The arrangement of these various op-

erations can be clearly seen in Fig. 12.

The shot tank shown to the extreme left

is filled with bullets, and the spout is so

designed thai a chamber at the mouth is

enclosed by two slides. This chamber will

contain an average of 90 bullets at each

charge. The large elevated tank shown in

the centre contains another supply of

bullets; the S-sliaped pipe to the left

ends in the fillinu- arrangement which is

shown in detail in Fig. 1!!. This device

is so designed that rtO bullets are trans-

\ rni rf̂i/

br
/•

w
z.

/:yu

terred from the feed pipe to the shell at

each movement of the lever.

In the position shown, the bullets fail

down through the pipe I into the piece F,

wliich contains, when full, 50 bullets; the

lever G is then swung over until the

|)iece F is over the hole J in the lower

plate B, when the bullets fall into the

shell K placed below. The plate C, which

is secured to the piece F, moves with it

and closes tlie opening from the pipe I

until the lever G is brought back to the

previous position. The Weaver screw-

press is seen in the foreground, and the

resin tank is shown to the extreme right.

Powder Hopper

.Midway between the two bullet tanks

is the galvanized iron receptacle which

contains the smoke powder that is placed

in the shell with the first charge of 90

iiu'.lets. The small funnel-shaped meas-

uring device is siiown resting on the

cd'W of the box. A sketch of this pow-

der box and measure is shown in Fig.

14. I'he hopper is filled at B and the

powiler passes down into the box A
vvhere it is dip|)ed on! by the small

measure F. The gauge or scraper F. se-
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cured to the cover C, ia used for remov-

ing the surplus powder from the top of

the funnel F, which when filled level

with the large end contains the exact

quantity of the smoke powder.

Finishing Nose
When the shells have been filled and

the cap and plug screwed in, three holes

are dirilled through the nose. These are

tapped for 3-16-inch headless set-screws.

Two of these are to secure the cap or

socket, while the third is drilled and

tapped through shell nose and cap to

hold the time fuse in position.

The extending parts of the screws are

then filed off and the nose of the shell

and cap finished by polishing. The shells

are then lacc|uered by applying lacquer

with a brush while the shell is revolving

between centres on a lathe.

ALL modern explosives, no matter what
their base, depend upon nitric acid or

nitrates. Common black powder con-

tains saltpetre, which is nitrate of

potash. Smokeless powdei's are nitro-

cellulose. The higher explosives are

trinitroglycerine, trinitrotoluene, trini-

tro])henol, etc.

In normal times these are made from

the actual nitrates, most of which comes

from Chile. But the Chilean deposits

have not sufficed to supply the enormous

demand made by agriculture and the

arts in recent years, and now that thous-

ands of tons are needed for explosives,

the demand has multiplied many times

over.

Therefore, it has been necessary to

draw nitrogen from the air, where it

exists in inexhaustible quantities. Nitro-

gen at a high temperature combines with

many other ejements. This was dis-

covered only a few years ago, but al-

ready more than .$100,000,000 is invested

in factories where the process is used

tor making nitric acids. The chief of

these are in Norway, Sweden, Switzer-

land and Germany, in each of which

countries there is an abundance of water

l)ower.

There are several processes, the

earliest of which was invented by Birke-

land and Eyd. It consists of making

the nitrogen and the o.xygen of the air

combine by using the electric arc. This

is the process used at Notodden, Nor-

way, where 280.000 tons a year are pro-

duced.

By this process the gases have to be

cooled to a very low temperature to pre-

vent the bioxide of nitrogen from de-

composition.

FIO. 13. mTM.KT MEAHUKING DRVICE VW. 14. POWDKR T.WK WITH MEASUUK.

CALIFORNIA has the longest electrical

transmission line in this country, a cur-

rent of 150,000 volts being transmitted

a distance of 240 miles, from Big Creek

to Tids Angeles.
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Sheet Metal Elbows : Their Development and Laying Off-Ill
By J. W. Ross

In order to thoroughly understand the principles involved in the development of cylin-

drical and other forms, such as are met in sheet metal work, a considerable knowledge of

geometry is desirable. Through the medium of these articles, the author places practical

examples at the disposal of our readers, and the knowledge to be gained by a close and per-

sistent study of the prirbciplcs and methods employfd will well repay the time spent.

ELBOW OF CLINKER COURSfiS

IN
Fig. 14 is shown the elevation view

of a five-coursed 120-degTee elbow

of Va-in. plate. This system of fit-

ting the courses is generally termed

"telescopic" plating; it should be more
correctly called "clinker" plating.

It will be observed that the end of one

course fits over, whilst its other end fits

in; thus each course will be 3t."'

conical in form.

Many platers prefer to lay

this out by triangulation, which

is generally too slow for most

problems. Again, some prefei

approximate methods whiel;

certainly give a quick layout,

but much time is wasted awd ^

the work generally poor, when
the courses are being fitted and
lined up for riveting, very often

the holes being unfair and com-
pletely "blind."
The method given below of

developing this type of elbow-

is much superior and quicker

in every way than that of trian-

gulation or approximate me-
thods. Triangulation will be
dealt with in a forthcoming
isue. The student may then
use the method suitable to his

own ideas. It was stated that

each course was conical; there-

fore, it will be developed on
the principle as described for
cones—that is, by radial lines.

The method of constructing the
elevation view is different to the preceil-

ing problems.

Measure off OR, Pig. 14, equal to 36
inches, and RQ, RZ each equal to 9
inches; thus the inside diameter of the
elbow will be 18 inches at ZQ, Fig. 14.

With as centre and OR as radius,
strike the arc RR'. Construct the angle
ROR" equal to 120 degrees. Mark off

YZ, YX and XW each equal to the
thickness of the plate. With each of
these points as radii to the centre 0,
strike in the arcs ZZ*, YY°, XX', and
WW*. The mitre lines are obtained as
previously explained.

Each of the end courses equals one, and
each of the intermediate courses equals
two. According to the drawing, the
courses A and E equal two, while BCD
equals 6, making the sum of 8. Now, 8
divided into 120 degrees equals 15 de-
grees. By dividing the arc WW" into 8

equal parts and connecting these points

by straight lines to O, the mitre lines

are located. Draw RS at right angles to

ZRQ. With the dividers set to the dis-

tance OS, mark off the points OL, OM,
and 01 on the mitre lines. Connect

these points by straight lines, as S to L,

L to M, M to I and I to R"; these lines

will be tangent to the arc RR°.

FIGS, u .\.\'0 \t<.

To show a cross section of the plate

thickness, connect Z to Y' and Y to X'.

Y^ and X' are of course the intersections

of the mitre line. So with the arcs YY*
and XX„. Similarly connect X^ to Y^
and W to X^; also proceed with the re-

maining lines that are drawn in, as

shown on the arc ZZ°, YY*, XX", WW,
Fig. 14.

The throat thicknesses are next drawn
in. Mark off QT equal to the plate

thickness. With dividers on S and dis-

tance SY^ measure off SU', also SV^ and
SQi equal respectively to SX' and SW'.
Connect Q to U» and T to V. In the

same manner, with L as centre, the dis-

tances LY^, LX^, and LW^ are trans-

ferred to LIP, LV* and LQ^ respectively.

Connect V^ to U^ and Q' to V^. Sim-
ilarly proceed with the remainder of the

construction.

By tliis method of construction, if the

end courses EA were joined together

they would conform to the courses B, C,

or D. So if one of the intermediate

courses is marked off, the end courses

may be marked from the pattern.

The course C will, therefore, be de-

veloped ; and to save confusion of the

lines on this drawing the neutral lines of

rourse C will be transferred over to Fig.

15. The heavy lines GHJK,
Fig. 15, represent the neutral

lines of course C, Fig. 14, or,

which is equally the same, of

the courses B and D. Parallel

to the centre girth line PN
draw from G the line GK^, also

from H the line HJ^. Extt-nd

the line KPJ to the points K'
on GK and J^ on J'H. Now,
as will be seen, K'GHJ' forms

an ordinary frustum of a cone,

so accordingly will it be de-

veloped. Bisect GRi at 4'. With
4^ as centre and 4'7—which is of

<-ourse, the neutral radius—as

radius strike the half-end view

147. Divide this into a number
of equal parts and number ac-

cordingly. Project these point.t

to intersect GK^ at right angle.

Bisect HJi as at 4*. With 4*

as centre and radius 4*7, strike

the half-plan view 147. Divide

this into the same number of

equal spaces, as in the view

through GK".

Number these points in the

same consecutive order, and
lines from them to inter-

sect HJ^ at right angles. Connect

points on GK? with corresponding

points on HJ'. The lines connect-

ing these points will not be parallel, but

will be radial, because HJ^ is shorter

than CK^; GK\ J'K being part of a cone.

Where these lines intersect the inclined

lines GK and HJ, number as in Fig. I'l.

For explanatory reasons only, the out-

line K'GHJ' is transferred over to Fig.

16, as JiK'G^H'. With trammels or di-

viders on H' as centre and ffK^ as

radius, strike the are K'K^. With J' as

centre and radius J^G^, strike the arc

G^G^. With Ki as centre, K'Gi as

radius, strike the intersecting arc G'G^.

Similarly with the same radius and G' as

centre, strike the arc K'K^ Again, with

K'ff as radius, G^ and K' as centres,

strike the respective arcs J^P and iPff.

With J'H' as radius and centres .T' ami

project
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I

H^, strike the intersecting arcs H'lP
and J'J^.

Draw an even curve through the

points Q^^&K\ Fig. 16, by the aid of

a light wooden batten placed on the four

points. In a similar manner draw in

tlie curve through the points ffJ^H'tP.

Again, for the benefit of instruction

and to avoid a confusion of lines, Fig.

16 has been transferred over to Fig. 17,

as shown by 4'4'4i for the upper curve

and 4'4'4' for the lower curve. Measure
off from and on each side of 4^—of the

centre line 4'4*—along the curve 4'4^ a

distance equal to half the neutral

stretchout of the diameter 1^7^, Fig. 15,

which equals half of 22X3.14= 341/2

inches. The total of the stretchout for
414141 -(yjji i)g (jg inches. Similarly the

stretchout for the lower curve will be

561/2 inches; therefore, half of this

stretchout measured along each half of

the curve from the central point 4* will

locate the whole stretchout as enclosed

' s' 1' 3' s- f" s" 3' 1'

l''I«S. 10 ANT) 17

by the points 4'4i4*4^ Divide 4^ and i*

each into 12 equal spaces^—that is, six

spaces at each side of centre 4' and
centre of 4*, which is the number of

spaces each half plan view is divided

into in Fig. 15. These points on Fig.

17 are connected by straight lines and

numbered accordingly. The curved

centreline 4", 4°, 4° is drajwn equidistant

to the curves 4'4'4' and 4^*4*.

As PN, Fig. 15, is equidistant from
tlu! inclined lines GK and H.T, therefore

I he distances 1°!^, 2°22, etC;, are equal

rei«pectively to IT, 2"22, etc. As both

sides of the centre line PN are alike it

will only bo necessary to take one set of

measurements to be transferred over to

Fig. 17. These distances be measured
from and at each side of the centre
camber line 4°4*4", Fig. 17.

Ret tlic dividers to distance 1°1^, Fig.

15; transfer this over to 11* and Tl',

Fig. 17. Proceed similnrly bv transfer-

ring over from Fig. 15 the distances

2"2^ 3°33, etc.,- to Fig. 17, as 2°22, 2 2»,

.'fS^, 3°3', etc. An even curve drawn
through these points locates the rivet

line and these points also indicate the

rivet centres if desired. Divide the seam
rivet lines 4^4^, 4^4', each into the same
number of rivet spaces. Twice the dia-

meter of the rivet hole, measured from
the rivet line, will giye a suitable lap.

For caulking purposes in water or steam-

tight work, one and a half times the

diameter of the hole will be more suit-

able for laps, the rivet holes, of course,

being spaced according to the class of

work.

Fig. 17 shows the complete pattern

I'or courses B C and D. If the plate be

cut on the line 4°4°4°, Fig. 17, the upper
part would be the pattern for course E
.ind the lower for course A.

MONTREAL HARBOR CONSTRUC-
TION WORK

.VX inspection tour on October 18, by
the three commissioners. Major David
Seath, secretary; F. W. Cowie, chief en-

dneer; M. P. Fennell, jr., and J. Vaug-
lian, superintendent of railway ter-

minals, revealed the fact that by the

middle of next summer the permanent
construction work of Montreal Harbor
will be finished for that section of the

port which stretches from McGill Street

to the hay shed.

For some years the harbor work has
been impeded to some extent by the

very effort of the harbor authorities to

bring the port up to an efflcieney which
would enable it to deal with the business

which the West sends down to it. From
next summer the problems of this part

of the harbor will concern solely the

administration of the facilities pro-

vided.

The commissioners on leaving their

office proceeded to the place where the

large addition to Elevator No. 1 is being
constructed by the Fuller Construction
Co. They expressed pleasure at the pro-

gress which had been made. The lower
set of bins are now completed to the

top, and the set on the shore side, which
are about 19 feet higher, will bi com-
pleted shortly. The whole thing will be
covered in before the cold weather ar-

rives, so that all through the winter

work can go ahead with the installation

of machinery and necessary interior

work. The cupola will be on in a few
weeks, and the commissioners were able

III say after the inspection that the new
building would be ready by the early

summer of 1916.

Victoria Pier End
The commissioners also inspected the

ofTice building in its new position on the

wharf, where it was moved to make
room for the addition to Elevator No.

1. In the basement of this building

the police department will be housed, as

last year.

The last crib just put in place at the

river end of Victoria pier has com-

pleted that pier, so far as its length is

concerned. All that now remains to do

is to build it up to the high level. Al-

though this will not be accomplished

this season, the work will be sufficiently

advanced so that the winter ice will not

damage it. Next year it will be finished

in good time, and, when it is completed,

Victoria pier will add about 2,500 lineal

feet of harbor frontage to that avail-

able for ocean vessels, and 4,800 lineal

feet along the inner side for lake and

river vessels.

The commissioners and the depart-

mental heads accompanying them after-

wards proceeded by flat car along the

higher level tracks of the harbor system

down to the dry dock, to see what pro-

gress had been made with the filled-in

land, and the extensions being made by

the Canadian Vickers Co. The work

done here has been little short of ex-

traordinary, the activity being indi-

cated by the fact that parts filled in

only last summer are already built upon.

The party also traversed the high

level tracks of the system, which have

now been extended beyond Dominion

Park, to connect ultimately with the

Pointe aux Trembles wharf, built op-

posite the Canada Cement Co. premises.

The flat car took the party almost down

to Pointe aux Trembles, a sufTicient indi-

cation of the progress of this extension

of their railway system.

"Emden" Bom'bardment Effects.—An
instance of the damage done to the Ger-

man cruiser Emden by the Sydney's

shots, states the Ironmonger, is to be

found in one of the mementoes recently

taken from the vessel. It is an oblong

piece of metal, fairly smooth on one side,

but on the other side presenting an ap-

pearance similar to that of a piece of

jagged rock. It consists of a portion of

the fireproof safe of the Emden and some

silver dollars from a drawer of the safe.

The explosion must have blown the dol-

lars into the steel, and the heat of the

flames which burst from the vessel short-

ly after the explosion melted the whole

into a conglomerate mass of silver and

steel. This gives a very clear indication

of the conditions in those parts of the

ship where the bombardment was most

felt. It does not seem likely that much

will be saved from those parts except for

the melting pot or the foundry.

IT HAS been estimated that nearly fifty

per cent, of the potential water power

of this continent is available in the

States of the Pacific Coast, or nearly

twelve million horse-power.
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CONTEMPORARY WAR ARTICLES
Embracing Information and Data Drawn from a Variety of Sources Relative

to and ^Arising from the Prosecution of this Many-Sided European War

THE WORLD'S GREATEST
ARSENAL

THE vast contracts received by
various corporations in Canada
and the United States have im-

pressed most people by reason of the
number of workers required to complete
them, as much as by the value of the
amounts involved. The fact that these
contracts have been distributed over
wide areas, has so detracted from their
direct appeal to the general public, that
an account of conditions pertainingr in
a restricted area like the valley of the
River Clyde in Scotland is of absorbing
interest to those of us engaged in muni-
tions manufacture. The Glasgow Herald
publishes the following particulars of
wartime activity:

It must have been borne in upon every
Clyde workman that the vast steel and
shipbuilding area which exists between
Motherwell and Dumbarton is one of the
most extensive and important in the eyes
of. the nation. The Clyde area has be-
come, indeed, the largest centre in the
world for the production of war ma-
terials. This compliment is paid, not-
withstanding the gi-eat development?
which have taken place on the Tyne, at
Barrow-in-Furness. ShefHeld, Woolwich,
etc. In the number of industries and the
comprehensive scope of their produc-
tivity the Clyde has become the world's
greatest arsenal. With the development
of aircraft, too, the tendency must still
be in favor of concentration on the Clyde
and adjacent areas. The South of Eng-
land IS much too exposed to the menace
of aircraft. Woolwich Arsenal and the
Portsmouth and Devonport shipbuildin"-
.yards may be said to have seen their day
Once peace is concluded there will be an
exodus for the north, where alreadv some
striking developments have begun 'in thi<=
direction, of which it is impossible here
to speak. The Clyde is certain still
more to outdistance all rivals in its im-
portance as a naval and militarv centre
of production.

Over 150,000 War Workers
It may surprise Clydesiders to discover

the extraordinary number of men who
are eneaged locally in the shipbuilding
and allied industries. At last censu^
(1911) almost one-quarter of the males
resident in Lanarkshire were en-a-ed in
such kindred trades. Lanarkshire's in-
dustries monopolized the labor of 212 -

482 mules. Miners occupied premier
place with 56,209 men employed, while
the steel trade had 20,168 workers, and
the engineering shops required the ser-

vices of 20,145, and shipbuilding 14,528

—a gross total of 54,841 in the steel and

shipbuilding trades alone. This excludes

Dumbartonshire. Renfrewshire, and
North Ayrshire, all of which impinge on

the Clyde munition area. Since the war
began new munition factories have been

laid down in many districts within the

area, enormous developments have taken

place in shipyards, gunshops, etc. Ad-
ding the men within the Dumbartonshire

and Renfrewshire sections, plus the men
engaged in the new workshops and fac-

tories, there cannot be less than 100,000

workers engaged in the Clyde area to-

day on Government work, while the num-
ber of females may be set down at 5,000.

The Wages Bill—€600,000 a Week

Taking tlie men's wages at £3—an

average balance between the smaller

earnings of the unskilled laborer and the

fat earnings of the skilled worker, swol-

len by abnormal overtime—this gives an
influx into the Clyde area of £300,000
weekly in wages for the men, and, at

£1 10s per head, the females take £7,500.

In many cases unprecedented wage bills

have been earned. Young, energetic fel-

lows, having their time-sheets marked
double time for Sunday labor, etc., have
been known to earn £7 10s in a single

week, while many steadily earn from £5
to £6. It is stated that one Clydebank
family of five or six sons, plus the father
-all skilled workmen—is earnin<r £40
weekly—which is at the rate of £2.000 a

year.

The total sum distributed by the Gov-
ernment in prosecuting the war is £4.-

500,000 daily, or £31,500,000 a week. It

is well-known that in warships and war
material the wage bill represents about
one-half of the total cost (on battleships
the wage bill is actually 60 per cent, of
the total). On this basis, Clyde indus-
tries are receiving a total of over £600,-

000 weekly. In other words, almost one-
fiftieth of the money expended by the
nations on the war is finding its way into
Clyde channels. This is proof, again, of
the enormous importance of the West of
Sftotland to the nation—and the Allies
—in the prosecution of this gigantic
struggle.

A Shipbuilding Record

Leading up to this present-day abnor-
mal development, the Clyde had already
been for a number of years the largest
and most comprehensive war arsenal in

the world. For a long period it had been
the largest warship-building centre ex-
tant. On the Admiralty List were five

yards capable of producing battleships,

wliile no other centre possessed more
than two. For a number of years prior

to the war the Scottish river had con-

stantly on hand, in varying stages of

construction, as many as four battleships

of the Dreadnought type, representing,

with a host of auxiliary craft, as much
as £17,000,000 of taxpayers' cash. When
Mr. Churchill visited the district several

years ago he declared there were as many
ships then building on the Clyde as rep-

resented the total fleet of a second-rate

naval power. Since tiie Dreadnought era

began the Clyde has cuu-pleted the fol-

lowing battleships and battle cruisers^a

list which roughly constitutes one-fourth

of the total number of capital ships un-

der the command of Admiral .Tellieoe

—

the Colossus and Ajax at Greenock; Con-

((ueror and Benbow at Dalmuir; Inflex-

ible. Australia, and Tiger at Clydebank:

and the Indomitable and New Zealand at

Fairfield. There are certain other ships,

about whose construction nothing may
be said, however.

A Self-Contained Area

But it is in the multiplicity of its es-

tablishments that the Clyde leads the

world. A battleship may be produced
and eiiuipped in every detail, everything

being manufactured locally. There are

immense gun shops, gun mounting de-

partments, armor-plate shops, shell fac-

tories ad lib., a torpedo factory, and tor-

pedo-testing range. The explosive works
in our midst are the largest in the world.

Then there is the highly technical estab-

lishment which produces ran?e finrlen?

for guns. Every Navy extant has re-

ceived some of Glasgow's products in

this department—the British of course

securing the specialties exclusively. Not
even organized Germany can show a

single centre with such multiplicity of

warlike productivity.

The honor of leading the Clyde in this

gigantic development of becoming the

greatest naval and military arsenal in

the world belongs to the firm of Wm.
Beardmore & Co. It is very well known
that the Parkhead establishment pro-

duces all kinds of weapons up to the

largest naval guns in use on his Majesty 's

ships. Included amongst these are weap-
ons for sisters of the Queen Elizabeth,

completing "somewhere" in this coun-

try. The firm began its gun department
ten years ago, on the personal initiative

of its present head, Sir Wm. Beardmore.
whose enterprise in this and other direc-

tions has proved a lucky asset for the

nation to-day. Prior to the guns the

Parkhead works had acquired great repu-
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tation for their armor-plate. This in-

volves the most complex metallurgical

problem undertaken by steel manufac-

turers; and here, be it said, the product

of Messrs. Beardmore stands unrivalled

throughout the world. It is not general-

ly known that until recently nearly all

the English firms which produced armor-

plate did so on a process invented and

patented by Krupps, of Essen, to whom a

royalty of 10s per ton was paid for lic-

ense to work it. Messrs Beardmore never

used this process. They adhered to their

own methods, and by costly experimen-

tation evolved a plate which is superior

to the Krupp.

Universal Providers

During tlie Kusso-Japanese war it was

an odd coincidence that vessels engaged

on both sides had materials in their hulls

or engines vvlith had come from Park-

head. The Russian battleship Petropav-

lovsk, which was sunk by a mine out-

side Port Arthur, had materials—engine,

shafting, etc.—wliich were manufactured

at Parkhead; while the Japanese battle-

ship, to name one only, the Shikishia,

had p!ates which were produced in Glas-

gow.

Messrs. John Brown & Co., Clydebank,

come next to Messrs. Beardmore in the

importance of t'leir products for war.

They built the Japanese battleship Asahi,

which formed part of the squadron under

Admiral Togo in the Sea of Tsushima

when the Biissinn fleet w'as completely

annihilated. Several years ago when on

a visit to GlasTow, the Japanese naval

commander paid a special tribute to the

fine work rf f'-e Asahi in the greatest

naval battle since Trafalgar. Messrs.

Brown & Co.. I'nve at present the super-

intendence in Russia of one of the Gov-
ernment yards, where our Ally's new
fleet is heins- nrepared. One of their

areat successes I'ns been achieved in tur-

bine engine poi«trnction, developing the

American Curtis system, and they have
been favored with many Admiralty ves-

sels desi'jned for fast steaming. The
Ticer hatt'e-r"— i^er. the fastest in the

world, came frrm this yard soon after

war broke out.

In order to c<^m'iete s'lccessfnllv with
the great armaments firms of Viekers &
Company at B-^'-'-nw. apd Wm. Beard-
more on t^e ClvHp. Messrs. John Brown
& Co., combined with the Fairfield Com-
pany and f-e Toventrv Ordnance Com-
pany, laid down a splendid factory at

Scotstonn SPTrn vnnrs aeo for the pur-

pose of comr>letin<r g'ln mountinsrs.

Messrs. Bparf'mr'-e's is the onlv estab-

lishrrent on t'^e C!vde which can com-
pletely build pi'' ponin a warshin, while

Messrs. John B^own & Co.. and the Fair-
field yard come nert—a considera>'le dis-

tance hp'M"d. it must be admitted—in

the mnltin'Tpitv of fVieir products and
eapacity to build and equip a battleship.

"BARGING ABOUT THE NORTH
SEA"

WHEN Rear-Admiral Sir David Beatty,

on a recent occasion spoke of the British

Navy as "barging about the North Sea"
(says the "Scotsman"), all who heard

him realized the measure of the Navy's

regret that there had been so much dif-

ference between what it wished to do

and what it had been given an oppor-

tunity of doing. To sweep the seas of

the world clean of the surface craft of

the enemy within a few months, to im-

pose upon his commerce a strangle hold,

to fii/lit land batteries and cover the

operations of troops on distant coasts, to

smash a way up tropical rivers, and
edge over the shoals of a flat coast-line

with great guns working mightily for the

s"kp of a stricken people—these have

been great achievements, but they have
pot satisfied the fleet. "The sure shield

of Britain" has not failed her, and the

utmost ingenuity of an absolutely un-

scrupulous enemy has been countered

successfully and in silence. The whole

world was made aware of the awful

thing's which the German submarines
would achi"ve, and now the whole world

is aware that they have achieved practie-

fi'v nothintr. and is almost imploring

Britain to tell what she did to them. Such
is f'o difference in method. The re-

sounding phrases of the commission to

fie submarines of the enemy to "cleanse
the North Sea" produced no evidence of

disturbance over here. His underwater
crfft put out with injunctions of fri?ht-

fulness showering upon them, and with

i- nrpcsnd neutra's awaitin? results, but
fVipv were just quietly srathered in, and
the manner of their ending was a mys-
tery to the Fatherland.

Opportunity Lacking

There has been lacking, however, the
one great opportunity, as ermnared with
which all the achievements indicated are
re'.'-arded by the British Navy as of little

moment. The enemv's fleet has rema'n-
ed locked away behind the minefields,

and there has been no smashing contest

such as would recall f'e f"»n"'<! (^..--s

when the navies of nations fought. De-
r)rivpd of the great test—the test whiuh
it believes would be final—the British
Navy is disposed to look upon all else

f'flt it has done as mere "barging
about."

It has been seen that "barsrin'r about"
has incl'ided the reduction practically to

imnotence of the submarine service

w^ich the enemy had rc'/arded as his

most valuable sea wea'^en. T* '-is in-

plii'ipH much more than that. If it were
possible, indeed, to tell at this time n'l

t'^at "''areinG- about" has meant, the
nratitude and nride with which the na-
tion—and not alone this nation—ren-ards

the Silent Service would he deeper than
ever. The earliest days of the war were

stirring days at sea. They seem far off

now, and the lessons they provided have
been well learned. Our Fleet at that

time had yet to measure the infamy of

the enemy, and to realize that to the

German nothing was sacred but his suc-

cess. There were some fine feats of sea-

manship during the first black, wild

winter round coasts darkened and dis-

guised, and amid courses mazed and
mixed and falsified in "the blindfold

game of war." Be it remembered that

many of the ships of the Navy had been
drawn across the world to the work on
the lightless, shallow, narrow sea, where

'

the enemy was assured that his mos-
quito craft from the harbors behind
Heligoland would hunt at will. Sailor-

men will appreciate the seamanship
which kept the ships in safety at th^ir

work, day and night, on such coasts, un-
der such conditions. Efflciency and ac-

curacy in the engine-room; efficiency, ac-

curacy, and our heritage of "sea sense"
on the bridge; these were the factors

which, in darkness and storm, upset all

the calculations of the enemy, and n'lUi-

fied all his efforts. The nerve of the

Fleet was better, and the Fleet itself

stronger, at the end of the winter than it

had been at the beginning. The German
calculation was that its nerve should
have been gone, and the best of its ships
destroyed. The strain only proved the
quality of the Navy.

A "Tramp" Inci!?ent

There were many comparatively unim-
portant incidents of almost a year ago
which at the time sent a grin round the
fleet and did their part in the general
hardening. These were connected, for
the most part, with the aftemepts of the
enemy to maintain supplies for his sub-
marines. Many of our tars will recall

one such incident which involved quite a

feat of seamanship. It occurred out on
the North Sea, and possibly a little west
of the long Forties. Just about twelve
months have gone since the affair, but it

still raises a smile in certain quarters.
A fast, light cruiser of our Navy on a
very dull morning, after a calm, cold
niffht, si<rhted a cargo vessel under a
neutral fla?, and came to regard her with
some suspicion. The "tramp" was kept
under observation for a long time before
she received any evidence at all of being
watched. To outside appearance, the
neutral was in that condition which
brings to his mouth the heart of a skip-
per expectant of salvage, and no doubt
more than one trawler that morning had
glanced at her hopefully, and again and
reain, for a sip-nnl that she had broken
down and wanted a tow.

Lying off in the distance, the warship
WHS satisfied that the tramp was not
"o-oinsr lame." but was wnitinc for
somethina-. Having arrived at that con-
clusion, the neutral was approached in
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the usual way, and an examination was

made. In the making of the examina-

tion the "gullible and unsuspecting"

Britisher rather scored. The oflficer en-

trusted with that duty did not spend

much time over it. That was not neces-

sary. He was apparently satisfied as to

the bona fides of the tramp when he

shouted a cheery "Good-bye," and re-

turned to his ship. His report was to

the point. Whilst "looking at nothing"

he had seen enough to be certain that

the vessel was neither a neutral nor an

innocent tramp steamer with a defect iri

the engine-room. The warship disap-

peared, and the tramp "limped" along,

with no more than steerage-way on, as

before. Throughout eleven weary hours

patient eyes and ready guns were turned

on that unsuspecting merchantman, and

at length darkness fell. Then there was

vouchsafed the watchers that for which

they had waited so long—the combina-

tion of lights on the neutral. It was a

clever combination, in which her ordin-

ary lights played the part of permanent

basis. Having learned all that she seem-

ed likely to learn by waiting, and being

now certain that anything that was

about to happen to the cargo steamer

would not be seen by any submarines

that might be about, the warship made

a move in the darkness. During the

whole eleven hours the position of the

suspect had hardly changed. The extra

lights of the combination suddenly van-

ished on the tramp as the cruiser bore

nearer, and that was the first indication

to the invisible fighting ship that the

crew of the tramp had heard the rumble

of machinery somewhere and were taking

precautions. Then an astounding thine

happened. On the quarter of the tramp

a section of the darkness materialized in

the most startling fashion, and from it

there poured over the merchant ship a

crowd of sturdy fellows who dashed for

the bridge and dived for the engine room

and had the ship in their hands and her

crew prisoners within five minutes. The

cruiser, slipping up in the blackness had

laid her long, slim bows alongside as

sweetly as ever she laid them along a

jetty, and the boarding party asembled

forward did the rest. The crew of the

tramp had no time to do anything in the

way of warning anyone. It was smart

work, and a valuable capture. Stores

of food, drums of oil fuel, and spare tor-

pedoes were carried under the sham
cargo of the supply ship. She was steam-
ed into port by her prize crew, and she

steamed very well indeed. It is said

that she steamed out of port again not

long after, and that on resuming her in-

terrupted duties with a new crew she ex-

ercised a distinctly demoralizing in-
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fluence upon certain units o^ the sub-

marine service of the enemy.

Beatty's "Boarding"

The feat at seamanship involved in

laying the cruiser alongside her quarry

so suddenly and so closely in the dark-

ness was noteworthy, but on the occa-

sion of the fight at racing speed between
our battle cruisers and those of the en-

emy, off the Dogger Bank, last .January,

there was provided a no less notable ex-

ample of the splendid skill with which
the fighting ships are controlled. It will

be remembered that when the Lion drop-

ped out of action, Admiral Beatty trans

ferred his flag to the Princess Royal. The
Princess Royal, steaming at full power,
was using her guns with effect upon the

fleeing enemy, without intermission. To
recall her from that work in order that

the Admiral might get on board was ap-
parently not thought of. She had to be
overtaken, not recalled. To catch her
the Admiral boarded the Attack. Tlie

destroyer was asked to overtake a battle

cruiser which was running at well over
30 miles per hour and to put the Ad-
miral on board without delay. The At-
tack was "opened out" to the task, and
it may be questioned if even her design-
ers dreamt of the speed she developed.
The Princess Royal was overhauled, but
kept on her furious way, her guns crash-

ing out unceasingly. Steadily the At-
tack worked closer, and very soon, witli

engine-room responding with marvellous
precision to the demands of the bridge,
she was reduced in speed to enab.e her
absolutely to cling to the speeding levia-

than ahead of her, and with both vessels

rushing along at that terrific pace tho

Admiral passed from the destroyer to

the battle cruiser and resumed his place

in the action.

®
GUNMETAL: ITS COMPOSITION

AND APPLICATIONS
THE following is a short summary of an
article recently published in the "Foun-
dry Trades' Journal":
The compositions which come under

the heading of gunmetal include chiefly

the following:

Copper
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for the Machine,

Pattern, Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

TRANSFER TRUCKS

IN
order to meet the demand for a

thoroughly efficient transfer truck of

low cost, the George P. Clark Co.,

Windsor Locks, Conn., have placed on

ihe market the two models illlustrated.

KKi 1. TlfPK WN,30 TRUCK FRAMK UK
PRESSED

Type WN30 shown in Fifjs. 1 and 2 is

adapted for loads from 500 to 1,000 lbs.

The frame is made of channel steel, is de-

sitrned to raise 1% in,, and is fitted with

liftinji: link resting on the front rod

ready to elevate the frame. When the

handle is pulled forward the top frame

is swung upwards on the supporting

links to its maximum elevation, when the

lifting link can be unhooked from the

rod by pressure of the operator's foot

on the front end of the link which pro-

jects forward of the handle.

The platform which straddles the

frame in the usual manner may now be

transported to its destination and low-

ered by reversing the operations. This

type is made in two sizes each having a

eapacity of 1,000 lbs., and taking a

maximum size platform of 32 x 32 inches,

and 42 x 32 inches respectively. These
trucks weigh 130 lbs. and 140 lbs., the

minimum height from floor to top of

frame being 6 inches in both sizes.

A heavier type of truck for maximum
loads of 2,200 lbs. is shown in Figs. 3

and 4. These are of substantial con- '^

struotion being built of malleable iron

and steel, and of such proportions as will

insure rigidity in use. The axles are of

steel, the iron wheels 6 in. x 2 in. with

dust proof roller hearings, and hardened
and gi'ound rolls and sleeves.

Tlie elevating gear consists of com-
bination cam-gears, the necessary move-
ment being obtained by means of an anti-

friction rack connected to the neap swivel

and operated by the handle of the truck:

The rack in the neap swivel moves only

when the handle is swung away from the

anti-friction roll, consequently the neap
swivel can be turned completely around,
which is of advantage when it is de-

sired to move the truck with frame de-

pressed.

by the sliding bolts, either of which is

sufficient to hold the load elevated, while

they cannot be disengaged except by
raising the handle and again lowering it.

All work of elevating or moving the

truck is performed by the handle which
is rigidly pivoted to the neap swivel.

FIG. 2. FRAME ELEVATED

This truck type YNIO is built in four
sizes, all having a minimum height of
6 inches with a lift of 2 inches. The
maximum platform sizes vary from 32
x 32 inches to 52 x 38 inches, and the
weights from 225 to 275 lbs. respectively.

@
ENCLOSED AIR COMPRESSORS

THE constant demand for increased ef-

ficiency in plant equipment of all kinds

.( TYPE Y.N 10 TRLX'K
PRESSED

I'RA.MK DE-
•IG. J. I'RAJkTE BLEVATESD

tliree wheels 6 in. dianit'ter by 2 in. face
having roller bearings and steel axles.

Fig. 1 shows the truck witii the top
frame in its lowest position with the

The combination cam-gears provide a

rolling lift which reduces lifting stress

to a minimum. When elevated, the up-

per frame is positively locked in position

has been met with corresponding effort

on the part of builders. Air compressors
are one line of manufacture which has
been the object of consistent effort.
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Creek, Mich., build a full line of com-

pressors which embody all that is de-

sirable in modern air compressor desig^n.

These machines are of both vertical and

horizontal types, and are adaptable to

STEAM DRIVEN FLYWHEEL COM-
PRESSOR

all drives. They are built with open

frames as well as enclosed, and also du-

plex single-stage, and two-stage.

Enclosed construction, as shown in the

illustrations, completely protects all run-

ning parts from grit or dirt, and enables

the splash system of lubrication to be

adopted. Access to the various parts is

obtained through suitably placed cover

plates.

Air valve design has received all the

attention which this important feature

COMPRESSOR WITH MOTOR BELT DRIVE

deserves, and the flat steel-disc valve as

developed by the makers is the result of

many years' experience. This valve has

a very small lift accompanied by freedom
from noise, and its period of service is

VERTICAL DUPLEX
COMPRESSOR

indefinitely lengthened by the use of

special heat-treated steel in its construc-
tion.

In addition to the types illustrated,

there is also manufactured a line of
single cylinder vertical compressors from
3x3 inch to 6 x 6 inch, all of the water
eobi type.

SHRAPNEL SAND BLASTING
MACHINE

SAND blasting shrapnel shells .so as to

thoroughly clean them externally and

internally has found considerable favor.

The apparatus here illustrated and

described is a product of the

W. W. Sly Mfg. Co., Cleve-

land, Ohio. The table of this

machine has six shell poc-

kets. Three of these are in

the blasting department, and

the other three as shown in

the illustration are in the

open. Thus, while three of

the shells are being cleaned,

the operator can remove the

other three that have been

cleaned, replacing them with

three more to be blasted.

Constant operation is there-

by attainable.

The apparatus when con-

nected to an exhaust system

is claimed to be nearly dust-

less and absolutely automatic

in operation. All sand used

falls into an elevator boot

and is elevated by means of

buckets into a storage hop-

per, from whence it is re-

turned by gravity to the

three nozzles shown. The
sand is in this way used over

and over again, until it be-

comes so fine that it is prac-

tically useless for its pur-

pose.

All parts of the machine
which are subject to wear
are enclosed with sheet
iron, and not exposed to the sand blast.

On the sand blasting table proper it Avill

be noted that the division plates are
lined with wood to protect the steel
plate. The wood is inexpensive and
easily replaced. The only parts which
are subject to wear are the nozzles, which
may be replaced at a slight expense.
Each nozzle is provided with an air

nozzle which is not subject to
wear, and has a constant opening
so that the air consumption does
not increase during operation. The
standard air nozzle has a 14 in.

opening, which can be increased
or decreased to suit conditions and
the amount of air available.

The machine is designed so that
the copper band groove and the
upper part of the exterior of the
shell are blasted by separate
nozzles. When necessary to blast

a small portion of the interior of
the shell, the apparatus can be
arranged to do so. Its capacity for con-
tinuous running is from 150 to 200 shells

per hour.

The speed of working and the pecu-
liarly clean surface obtained by means
of sand blasting, combined with the ab-

sence of danger, due to scalding when
using wash tanks, etc., commend this

machine to all shell manufacturers who
aim at producing the best quality of

work with the lea^t possible amount of

rejections.

SHRAPNEL SAND BLASTING M.VCHI.Ni;

DURANT COUNTING MACHINES
AS the result of a regrettable error, the

description appearing October 21st of

the new model counting machine made
by the Durant, Manufacturing Company,
of Milwaukee," Wis., was accompanied

by an illustration of an entirely differ-

ent article. The discrepancy, while suf-

ficiently obvious to our readers, is

MODEL "D" DURANT COUNTER

inexcusable, and in reproducing the cor-

rect illustration of the Durant Model
"D" Counter, we tender our apologies

to both the Durant Company and the

makers of the article, which was irnd-

vertently illustrated.
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SHELL COMMITTEE RECONSTITUTION

SHELL ninniifapturc in Canada liavin^ passed beyond
the "immediate ernerjrency" stage, it naturally fol-

lowed, if the efforts of our raetal-workinsj pilants con-

tinued to be requisitioned, tliat something more akin to a

commercial basis for the distribution of future contracts

would be developed and established. Eecent happenings
indicate progress in such a direction.

We are not of those who seem to see an investigation

of the Shell Committee work looming up, and much less

still would we e.xpcct to find, as a result, a series of un-

savoury revelations. The organization of a Shell Com-

mittee for Canada was beset with difficulties relative to its

personnel that many of its detractors neither appreciate

nor want to.

The emergency of the situation a year ago made it

altogether impossible for either official British expert

knowledge or that of her Allies to be available. Assist-

ance from the United States could not be considered on

account of that country's neutrality. We were therefore

put upon our own resources, if we would undertake the

work. It was also fully realized that we were placed in

the gracious position of aiding materially in our Empire

struggle, and incidentally of helping ourselves.

The personnel of the Shell Committee had of necessity

to consist of both a civil and a military element, and as

regards the former—the most severely criticized, it would

have been utter folly to have attempted to exclude such of

our prominent manufacturers or their representatives who
found a seat in its councils.

Tlie Shell Committee appreciating the responsibility

laid upon tliem, took no chances, of course, in placing con-

tracts. Shell orders, even small as they were at first, did

not come to us simply to give opportunity to experiment.

Shell shipments were urgently required and shipping dates

might be stated to have been the very essence of every

contract.

Like every other big issue to be met—the "Message to

Garcia," or "Shells to Britain," the men on whom the

onus was laid took it as a personal matter, and staked their

manufacturing reputations on the enterprise. They let

contracts at the start-off to just such firms as their per-

sonal knowledge and experience warranted. It is therefore

assuming nothing, much less making endeavor to mitigate

what spiteful criticism dubs an indiscretion, when we say

that manufacturers' representatives on the Shell Com-
mittee, were in every sense .iustified in sharing the bulk

of the initial contracts among the firms in which they were

interested.

Regarding prices paid for shells in Canada, much ill-

advised criticism is being directed against the Shell Com-
mittee. A substantial price was in the earlier stages paid

for the work; this has not, however, been maintained. It

was but reasonable that a good margin should be provided

our machine shops, not only to allow them to install the

necessary equipment, but to make haste slowly towards

success.

D. A. Thomas has been here to find out just what stage

of productivity we have reached; to find out if we have

taken advantage of the good margin price to install and
equip, or to find out if we have simply temporized. He
has got all data of that nature together, and the No. 1

firms—large and small are going to participate soon in the

distribution of larger than ever shell orders and larger

than ever shells. The best answer to all requests for a

commission of investigation and the best opiate for the

friction gossip is that D. A. Thomas has seen to the former
and is satisfied, and that the latter m consequence does

not exist.

The Shell Committee is being reconstituted, because
Britain is now in a position to spare men with expert

knowledge to co-operate with us in the work. Further,

some of our manufacturing representatives are only too

glad to again get opportunity to give their whole atten-

tion to the particular enterprises with which they are con-

nected. The association of Brig.-Gen. Bertram and Lt.-Col.

D. Carnegie, at least, with Lionel Hichen and R. H. Brand
as the administrative board of the new Shell Committee,

will express publicly Mr. Thomas' appreciation of the

sincerity of purpose with which the civil section of the

old committee carried out its w"ork, and at the same time

commend the high-degree achievement which it realized.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIQ IRON.

Grey forge, Pittsburgh . .

I^ake Superior, char-

coal, Chicago

Kerro Nickel pig iron

(Soo)

Middlesboro, No. ii . . .

.

("arron, special

Carron, soft

Cleveland, No. ?>

Clarence, No. 3

Glengamock
Summerlee, No. I

Summerlee, No. 3

Michigan charcoal iron

.

Victoria, No. 1

Victoria, No. 2X
Victoria, No. 2 plain . .

Hamilton, No. 1

TTamilton, No. 2

Montreal-

$24 00

25 00

25 00

24 00

24 50

28 00

30 00

29 00

28 00

24 00

23 00

23 00

23 00

23 00

.$14 70

15 75

25 00

TuroDto.

lea lead $ 3 50 $ 3 50

Scrap zinc 10 50 9 50

21 00

21 00

21 00

21 00

21 00

FINISHED IRON AND STEEL.
Per Pound to I^arge Buyers. Cent».

Common bar iron, f.o.b., Toronto.

.

2.35

Steel bars, f.o.b., Toronto 2.35

Common bar iron, f.o.b., Montreal 2.35

Steel bars, f.o.b., Montreal 2.35

Twisted reinforcing bars ....... 2.35

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh 1.50

Tank plates, Pittsburgh 1.50

Beams and angles, Pittsburgh . .

.

1.50

Steel hoops, Pittsburgh 1.60

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.40

Small shapes 2.65

Warehonse, Freifht and Doty to Pay. Cents.

Steel bars 2.25

Structural shapes 2.50

Plates 2.30

Frelsht, Pittsbnrsh to Toronto.

18.9 cents carload; 22.1 cents less

carload.

BOILER PLATES.
Montreal. Toronto.

Plates, 14 to 1/2 in., 100 lb. $2 25 $2 25

Heads, per 100 lb 2 50 2 45

Tank plates, 3-16 in 2 60 2 45
" !

OLD MATERIAL.
DealerK* Ravlnt^ Pricen. MnntreRt. Toronto.

Copper, light .$12 25 $12 25

Copper, crucible 14 25 14 00

'Copper, nneh-bled, heavy 14 25 13 50

Copper, wire, unch-bled . . 14 25 14 00

No. 1 machine compos'n 11 50 11 50

No. 1 compos'n turnings 10 25 10 00

No. 1 wroueht iron 10 00 9 50

Heavy melting steel .... 8 50 9 50

No. 1 machin'y cast iron 13 50 12 00

New brass clippings 11 00 11 00

No. 1 brass turnings 9 00 9 00

Heavv lead 4 fiO 4 50

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Aug. 27, 1915:

% to 11/2 in. .

2 in

21/2 to 4 in .

.

41/2, 5, 6 in..

7, 8, 10 in. . .

V4, % in.

Buttweld
Black Oal.

Standard

381/2

471/2

I^apweld
Black Gal.

63

68

73

73

73

521/2

521/2

52y2

69

72

70

67
X Stronr P. E.

.. 56 381/2

.. 63 451/2

.. 67 491/2

.. 68 501/2

% to 11/2 in.

2, 21/2, 3 in.

2 in 63

21/2 to 4 in 63

41/2, 5, 6 in 66

7, 8 in 59
XX strong P. K.

^i to 2 in 44 261/2 . .

.

21/2 to 6 in 43

7 to 8 in 40
Genuine Wrot Iron.

% in

V2 in

34 to 11/2 in.

2 in

21/2, 3 in. .

.

31/2, 4 in. . .

41/2, 5, 6 in.

7, 8 in

57

62

67

67

67

321/2

411/2

46y2
461/2

461/2

63

66

66

63

60

481/2

5iy2

491/2

44y2

45y2

481/2

481/2

391/2

251/2

201/2

421/2

451/2

451/2

421/2

371/2

U'roufflit Nipplet*.

4 in. and under 77V^%
41/2 in. and larger 72%%
4 ill. and under,^ running thread. 57V2%

standard Couplings.

4 in. and under 60%
4y2 in. and larger 40%

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws, 60 & 10%
Sq. Head Set Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45%
Flat & But. Head Cap Screws.

Finished Nuts up to 1 in.

Finished Nuts over 1 in. N.

40%
70%
70%

Semi-Fin. Nuts up to 1 in 70%
Semi-Fin. Nuts over 1 in 72%
Studs 65%

METALS.
Montreal.

Lake copper, carload . . .$20 00

Electrolytic copper 20 00

Castings, copper 19 25

Tin 38 00

Spelter •. 18 00

Lead 6 50

.Antimony 35 00

Aluminum 60 00
Prices per 100 lbs.

Toronto.

$19 50

19 25

19 00

39 00

17 50

6 25

35 00

60 00

BILLETS.
Per Gross Ton

Besseiuer ,billets, Pittsburgh . .

.

$'25 00

Openhearth billets, Pittsburgh.. 26 00

Forging billets, Pittsburgh 40 00

Wire rods, Pittsburgh .32 00

NAILS AND SPIKES.

Standard steel wire nails,

base $2 00 |2 55

Cut nails 2 50 2 70

Miscellaneous wire nails. . 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws 70-10

Stove bolts 80

Plate washers 40

Machine bolts, % and less 65-10

Machine bolts, 7-16 and over .... 571/2

Blank bolts 57y2

Bolt ends 57y2

Machine screws, iron, brass 35

Nuts, square, all sizes 4c per lb. oft

Nuts, hexagon, all sizes. .414c per lb. off

Iron rivets 721/2

Boiler rivets, base, %-in. and
larger $3.75

Structural rivets, as above 3.75

Wood screws, flathead,

bright 85, 10, 7y2, 10 p.c. off

Wood screws, flathead.

Brass 75 p.c. off

Wood screws, flathead.

Bronze 70 p.c. off

LIST PRICES OP W. I. PIPE.
81

Nom,
Dlam

%
V2

%
1

1%
iVi
2

21/2

3

3y2
4

41/2

5

6

7

8

8

9

10

10

10

andard. Extra Strong.
Price. Sizes Price
per ft. Ins. per ft.

n $ .051/2 ygin $ .12

n .06 %in .07%
n .06 %in .07y2

n .08y2 y2in .11

n .liy2 S/4in .15

n .171/2 1 in .22

n .231/2 li/2in .30

n .27y2 lyzin .361/2

.37 2 in .501/2

.581/2 2i/2in .77

.761/2 3 in 1.03

.92 Si/ain 1.25

4 in ].50

4i/2in 1.8(/

5 in 2.08

6 in 2.Se

7 in 3.81

8 in 4.34

9 in 4.90

n 3.45 10 in 5.48

n 3.20

n 3.50

n 4.12

D. Ex. Strons,
Size Price
Ins. per ft.

%$ .32

.35

n

n

n

n

n 1.09

n 1.27

1.48

n 1.92

n 2.38

n 2.50

n 2.88

in

1m
iy2

2

2y2
3

31/2

4

5

6

7

8

.37

.52%

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25
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COKE AND COAL.
Solvay Foundry Coke $6.25
Connellsville Foundry Coke 5.65
rough, Steam Lump Coal 3.83
Penn. Steam Lump Coal 3.63
Best Slack 2.99

Net ton f.o.b. Toronto.

CANADIAN MACHINERY
IRON PIPE FITTINGS.

Canadian malleable, A, 25 per cent.;
B and C, 35 per cent.; cast iron, 60;
standard bushings, 60 per cent.; headers,
60; flanged unions, 60; malleable bush-
ings, 60; nipples, 75; malleable, lipped
unions, 65.

COLD DRAWN STEEL SHAFTING.
AA mill

30^^
At warehouse 35(y
Dlicannt* olT nrw list. Warehonu price at

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half 0.23
Putty, 100-lb. drums 2.70
Red dry lead, 100-Ib. kegs, per cwt. 9.65
ijlue, French medal, per lb 0.1,>

Tarred slaters' paper, per roll .

.

fl.95

Motor srasoline, single bbls.. gal. .

.

0.20
Benzine, single bbls., per gal. ...0.211/2
Pure turpentine, single bbls 0.80
Linseed oil, raw, single bbls 0.77
Linseed oil, boiled, single bbls. . .

.

0.80
Plaster of Paris, per bbl 2.50
Plumbers' Oakum, per 100 lbs. .

.

4.25
Lead Wool, per lb 0.11
Pure Manila rope 0.16
Transmission rope, Manila 0.20
Drilling cables, Manila 0.17
Lard oil, per gal 0.73
Union thread cutting oil 0.60
Imperial quenching oil 0.35

60

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $3 00 $2 85
Canada plates, dull,

52 sheets 3
Canada Plates, all bright.

.

4
Apollo brand, 10% oz.

galvanized 5
Queen's Head, 28 B.W.G. 6
Fleur-de-Lis, 28 B. W. G. .

.

5
Gorbal's Best, No. 28 . .

.

6
Viking metal. No. 28 . .

.

5
Colborne Crown, No. 28.

.

5
Premier No. 28 5

50

00

75

00

25

70

10

15

75

80

95

75

00

5 25

5 80

5 00

POLISHED DRILL ROD.
Discount oflf list, Montreal and To-

ronto 40~

PROOF COIL CHAIN.
$9.00

5.90

4.95

• • • 4.65

4.40

4.05

4.30

4.15
Vb inch 3 85
1 inch

Above qnotatloB* are per 100 lbs.

V4, in. .

5-16 in.

% in.

7-16 in.

V2 in.

9-16 in.

% in. ,

3/4 in. .

Size

1 in.

IV4 in.

V/o in.

1% in.

2 in.

21/4 in.

21/2 in.

3 in.

31/2 in.

4 in.

BOILER TUBES.
Seamless

$14 25

14 25

14 25

14 25

14 25

15 50

16 50

21 00

24 00

29 50

Lapwelded

9 25

10 30

n 50.

12 25

14 50

18 50

3.45

TWIST DRILLS.

Vo
55

25

Carbon up to 1 y, in

Carton over 11/2 in

High Speed
Blacksmith 55
?'* Stocjc y. ; ; 60 and 5 Keen

Price, per too feet, Montreal and Toronto.

WASTE
YYV V *

WHITE. rent, per lb.AAA Extra 11
^ Grand 10y2

""
. 00934

rjmpire 09
^"^83

^^^ ^^^. 08%

Lion

xtx;r
X
X

20Centre Drill

R«tchet 20
Combined drill and c.t.s.k 15

DlTConnt. off atandard ll.t.

roi^ORBn.

„ 071/2
Standard O634
Popular

• 06

051/2

437

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble. 50%
Standard 50 & 10%
Cut leather lacing, No. 1 $1.20
Leather in sides jjo

TAPES.
Chesterman Metallic, 50 ft $2.00
Lufkin Metallic, 603, 50 ft 2.00
Admiral Steel Tape, 50 ft 2.75
Admiral Steel Tape, 100 ft 4.45
Major Jnn., Steel Tape, 50 ft 3.50
Rival Steel Tape, 50 ft 2.75
Rival Steel Tape, 100 ft 4.45
Reliable Jun., Steel Tape, 50 ft. . . 3.50

ELECTRIC WELD COIL CHAIN B.B.
3-16 in

..$9.50

.. 6.56

.. 5.20

.. 4.25

.. 4.00

.. 4.00

y4 in. .

5-16 in.

% in. .

7-16 in.

1/2 in. .

Price, per 100 lb..

REAMERS.

16

11

08

07

%
25

25

Hand
Shell :.......'
Bit Stock 25
S"''^e

'.'.'.'.'.'.'.

65
Taper Pin
Centre

Pipe Rp»mpr«
Dl»<-t,iinta oir .tandaril ll.t.

WOOL PACKING.
Arrow

,

Axle

Anvil

Antshor q
WASHKD WIPKRS.

Select White q 081/2
Mixed Colored o O6V4
Dark Colored

05V4
This list subject to trade diseonnt for

quantity.

25

25

SO

BELTING RUBBER.
^'''"•^'"•'l Mof„
Best grades 3q_,

PLATING CHEMICALS.
Acid, boracic ^ ^5
Acid, hydrochloric .05
Acid, hydrofluoric " . 'og
Acid, Nitric '

"
"

'jq

Acid, sulphuric
'o5

Ammonia, aqua 08
Ammonium carbonate 15
Ammonium chloride jj
Ammonium hydrosulphuret .'35

Ammonium sulphate |o7
Arsenic, white

"jo
Copper sulphate 'jo
Cobalt Sulphate

'
'

' "50

Iron perchloride
^20

Lead acetate jg
Nickel ammonium sulphate 10
Nickel carbonate 50
Nickel sulphate 15
Potassium carbonate 40
Potassium sulphide (substitute) . . ^20
Silver chloride (per oz.) .65
Silver nitrate (per oz.) .45
Sodium bisulphite jo
Sodium carbonate crystals ...... .04
Sodium cyanide, 127-1.30% '35

Sodium hydrate 04
Sodium hyposulphite (per 100 lbs.) 3^00
Sodium phosphate 14
Tin chloride 45
Zinc chloride 20
Zinc sulphate

, 08
Price. Per tb.. Cnle.. OtkerwlM Stated.

ANODES.
Nickel 47 to 53
^^oljaJt 1.75 to 2.00
Copper 22 to .25
Tin 45 to
Silver 55 to
^i"" 22 to

Price. Per t,b.

.50

.00

.25

PLATING SUPPLIES.
Polishing wheels, felt 1.50 to 1.76
Polishing wheels, bullneck..
Emery in kegs .41^ to
Pumice, ground
Emery glue 15 to
Tripoli composition 04 to
Crocus composition 04 to
Emery composition 05 to
Ponsre, silver 25 to
Rouge, nickel and brnss. . . .15 to

Prices Per Lb.

.80

.08

.05

.20

.08

.08

.or

.50

25
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., Nov. 1, 1915—Condi-
tions generally in the steel and metal

markets show some improvement over

last week. Quotations on many products

have been advanced and are very firm.

The shell industry continues to develop

and the heavy demand for steel for mu-

nitions is keeping: the mills operating at

capacity. Indications point to a consid-

erable increase in tonnage.

Preliminary investigations are being

made with a view to establishing an ord-

nance factory at some central point. Sir

Frederick Donaldson and General Ma-

hon have been visiting several mills and

shops with the object of ascertaining if

these plants can be utilized for making

parts of gnns. A large number of ten-

ders have been received for the new

eighty-m'llion dollar shell order, and con-

tracts will likely be distributed during

the present week. With the reorganiza-

tion of the Shell Committee, the produc-

tion of shells will be stimulated.

Steel Market

The steel industry is still taxed to the

utmost trying to meet the continued de-

mand for bars and billets. Orders for

6-in., 8-in. and 9.2-inch shells are expect-

ed to be placed this week and this will

call for production of a larger tonnage

of billets for the forging of these shells.

Some progress has already been made by

a few of the larger plants on the forg-

ings for these shells, and it is expected

that little delay will be experienced in

making tl'e necessary preparation for

the maehinins: operations.

Machine Tools and Supplies

Little cliange is noted in the machine
tool situation. The delay in delivery is

one of the cMef drawbacks to the shell

makers. Delivery at a specified date is

very uncfrtain, and with the increased

demand for tools, caused by the placing

of new orders for shells, is expected to

complicate rather than relieve the situa-

tion.

The prospect of a demand for heavy
tools, suitable for the manufacture of

heavy projectiles of the 6-in., 8-in. and
9.2-inch type, will open a new field for

the tool builder.

Sheets

The present indications show a tend-
ency to higher quotations on dull and
bright sheets, which may so into effect at
any time. Demand for black sheets for

early delivery has increased somewhat
and the drmand for galvanized sheets has
also improved. I>ar£re enquiries are being
made for Hue annealed sheets. An ad-
vance in sheets is expected shortly.

Metals

Quotations on the various metals show
little change over that of a week ago,

with the exception of tin and lead, both

of which have advanced. Rumors of a

heavy demand for copper from Europe

for war purposes is causing producers to

anticipate an advance in price. Quota-

tions are unchanged this week.

The increase in tin appears to be

caused by the apparent scarcity of this

metal, which is, by general indications,

somewhat exaggerated. Little improve-

ment is noted in the consumption and

no change in the visible supply.

Spelter at present is steady, but may
advance before the close of the week.

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commis"?ion appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal : A. E.
Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

Lead has shown a small increase with-

in the last few days, but the general

market is little changed from a week ago.

Old Materials

The prices on scrap metals are holding

firm; slight advances are noted, with

prospects of further increases shortly.

Toronto, Ont , Nov. 2.—The industrial

situation continues to improve, and Hhe
marked increase in production is shown
by the development in the export trade.

Exports already far exceed in value the

imports for corresponding periods, and
there is every indication that this ten-

dency will continue for several months.

As Si result of the war, Canadian manu-
facturers are producing many articles

which were previously imported. This

should prove a permanent benefit to the

country and increase the number of in-

dustries in Canada. In addition, out-

puts have considerably increased in pro-

ducts which have been manufactured in

Canada for some years, thus assisting

materially in consolidating the position

of the industries affected. The value of

orders for articles purely for war pur-

poses has already reached a large total

and will increase considerably. The Do-
minion Customs revenues for the month
of October increased by two and one-

half million dollars over the correspond-

ing month last year, and in the seven

months of the fiscal year the increase

was nearly fifty-three million dollars.

The reorganization of the Shell Com-
mittee is proceeding quietly, and will

probably be completed very shortly.

The prospective development in the shell

industry and extension of the powers oi'

the committee render this step desirable.

The committee in future will to all in-

tents and purposes be directly respons-

ible to the British Minister of Muni-
tions. Tenders for 6 in., 8 in., and 9.2

in. high explosive howitzer shells have

been submitted by several firms, and

contracts will be awarded at an early

date. The possibility of establishing an

ordnance industry in Canada is under

consideration. Experts are engaged in

obtaining the necessary data as to the

firms which might be able to manufac-

ture parts of guns to be assembled later

in a large central plant under Govern-

ment supervision.

Steel Market

Extraordinary activity prevails in the

steel market and the demand for steel

for munitions continues to increase. The
production of steel rounds has reached

a heavy tonnage and mills have all the

business they can handle. The Algoma
Steel Co. is the latest concern to take

up this class of work, they havmg se-

cured an order through J. P. Morgan &
Co. for 30,000 tons of rounds, while

other contracts involving 20,000 tons of

rounds have been closed. The contracts

for the larger calibre shells, which will

be placed shortly, will call for a consid-

erable increased production of steel.

Conditions in the galvanized sheet

trade are still somewhat unsettled.

Owing to the increase in the price of

black sheets and the possibility of higher

prices for spelter, galvanized sheets have

an upward tendency, although there is

no change in prices to be noted this

week. Black sheets are strong. No. 28

gauge being firmly held at $2.10 Pitts-

burg basis for early delivery, and mills

are refusing to sell for extended ship-

ments.

The steel trade in the States is in a
very satisfactory condition. There is

no abatement in the demand for various

lines of steel, which is in excess of the

producing capacity of the mills. Makers
are still unable to meet the heavy de-

mand for large rounds for shells, and
the mill capacity is sold up months
ahead. In addition to steel rounds,

there is a good export demand for barb

wire, forging billets, blooms and wire

rods. The continued heavy demand for

billets is forcing prices upward. Besse-

mers billets are now quoted at $25, open-
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hearth billets $26, and forging billets

HO base f.o.b. Pittsburg.

Pig Iron

The situation in the pig iron trade is

improving, and prices are holding firm.

The consumption of low phosphorous

iron is increasing, and there is also a

hetter demand for foundry iron.

Old Material

The market is quiet, but prices are

firm. There is not much demand for old

metals except heavy melting steel, which

is strong. Prices on scrap copper are

unchanged, and there is a fair demand.

Machine Tools

Great interest is being manifested in

the machine tool trade over the contract

for the larger calibre shells, which will

be awarded shortly. These shells are

6 in., 8 in. and 9.2 in., and weigh 180,

250 and 290 lbs. filled, respectively.

Heavier tools will, therefore, be re-

quired than are being used for the 18-

pdr. Lathes with 24 in. and 30 in. swing

will be in good demand, although con-

siderable difficulty may be experienced

in getting delivery this year on new

equipment. Quicker delivery is obtain-

able on second-hand lathes, and the mar-

ket for this class of equipment will be

stimulated. It is reported that some

contracts for the large shells have al-

ready been placed, but no official state-

ment has been issued as yet.

Supplies

Business continues active in machine

shop supplies, and prices are very firm.

The lines in greatest demand consist of

chucks, taps and dies, drills, belting and

belt fasteners, cutting compounds, etc.

Prices of high-speed twist drills are still

withdrawn, and quotations are subject

to immediate acceptance. The high-

speed tool steel situation is unchanged,

stocks are very low and prices continue

to advance. A sliarp advance of 10c is

to be noted in turpentine, due, it is said,

to a shortage of supplies at Savannah.

Turpentine is being quoted in Toronto

at 80c per Imperial gallon. Prices of

solders have advanced V2C, due to the

strength in the tin market. Quotations

on benzine have been adjusted; the new

price is 2iy2C per gallon in barrels.

Metals

The market is holding steady, and,

with the exception of an advance in tin,

there are no price changes to note. The
copper market is still very quiet, and

the buying movement has not started,

although it is anticipated that there

will be one shortly. Spelter is hisrher

in London, but unchanged locally. Lead
is stron<?er. and will possibly advance.

The antimony situation is unchansrcd,

and prices are lioldinir firm. Tliere is a

continued scnrcity of aluminum, and

supplies of this metal are almost unob-

tainable. The situation in the metal

market locally is unchanged, and trade

reports show business as being brisk in

metals for munitions.

Tin.—A more active demand for spot

and near-by tin has had a favorable ef-

fect on the market. There is, however,

no improvement in actual consumption

and so change in the visible supply. It

is doubtful, therefore, if the advance is

justified by conditions. Tin has ad-

vanced 2c, and is now quoted at ."Jflc per

pound.

Copper.—There is no change in the

situation; the market is quiet, and there

is little business doing. It is reported

that producers are in control of the

market—which indicates a possibility

of higher prices. Local quotations are

firm and unchanged at 19y2C per pound.

Spelter.—The London market has ad-

vanced, but it has not affected New York

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,

London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain

Lafoulloux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

except to make that market firmer. The
market is uncertain, and consumers are

inclined to defer buying, except those

making munitions, until the situation

clears up. There is every possibility

that the demand for spelter for gal-

vanizing will increase, as the substitutes

which have boon tried have not proved

a success, and there is also a possibility

(if the demand for sheets increasing.

Local prices of spelter are unchanged
and firm at 17y2C per pound.

Lead.—The "Trust" have advanced
the price of lead $3 per ton to a basis of

$4.90 New York. Local prices, however,

are unchanged meanwhile. There is a

continued big demand for lead, and the

position is a strong one. Local quota-

tions are very firm at 6V4c per pound.

Antimony.—There is no improvement
to be recorded in the market for anti-

mony, which is under the control, for all

practical purposes, of the British Gov-

ernment. There is a tremendous demand
for this metal, and English makers have

practically ceased to export any except

to the Dominions, and then only for

munitions. Quotations are firm and un-

changed at 35c per pound.

Aluminum.—The market is very firm,

and has an upward tendency. There is

a big demand for aluminum, but it is very

scarce and difficult to obtain. Local quo-

tations are entirely nominal at 60c per

pound.

CANADIAN TRADE RETURNS

THE total Canadian trade for the six

months of the fiscal year ending Septem-

ber 30 last was well over half a billion

dollars, according to the official state-

ment issued by the Hon. J. D. Reid,

Minister of Customs. The figures show
a very satisfactory advance over the cor-

responding six months of 1914, which

were $500,634,000, as against $559,529,-

000 for the six months just ended, or in

round figures a total increase of trade

of 59 millions of dollars.

The trade for September just ended

was as follows: Merchandise entered

for consumption, $38,026,000; domestic

exports, $46,129,000, or a total of $84,-

156,000. This is a considerable advance

on September, 1914, when the imports

were $36,567,000, and the domestic ex-

ports $31,796,000, or a total of $68,364,-

000.

The export of manufactured goods for

September was very heavy—reaching a

total of $9,244,000, compared with $5,-

188,000 for September, 1914. Of agri-

cultural ])roducts, $11,139,000 worth

were exported last September, as against

$7,478,000 for the corresponding month

last year. The export of domestic ani-

mals and their produce was also heavy

—

being $10,188,000, against $7,063,000 for

September, 1914.

It is interesting to note there is a

substantial increase in the export of do-

mestic fisheries for the month of Sep-

tember, the total being $2,750,000,

against $1,900,000 for September, 1914.

The importation of free goods for

September last was $15,746,000, com-

pared with $13,991,000 for September,

1914. For the six months ending Sep-

tember last Canada imported of free

and dutiable goods, $213,588,000. Dur-

ina the same period she exported $246,-

392,000, so that our value of exports

were considerably greater than our im-

ports.

On the whole, the showing is a very

satisfactory one ,the duty collected for

the six months just ended being $44,-

418,000, compared with $42,857,000 for

the corresponding period of 1914.
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WAR BENEFITS CANADIAN TRADE
JUDGING by detailed trade figures pub-

lished by the Department of Trade and

Commerce, the war is having a good,

rather than an injurious effect upon

Canadian trade. For the six months end-

ing with September of this year, Can-

ada's total trade in merchandise was

$486,966,000, or $18,440,000 more than it

was for the corresponding six months of

last year, for the most part under ante-

bellum conditions. While imports of

merchandise during the past six months

show a relative decrease of thirty-eight

millions, exports of Canadian produce

show an increase of sixty-five millions.

Exports of foreign products, however,

show a decrease of some ten millions.

Figures for the month of September

show that even in imports there is now

beginning to be an increase, compared

with last year, and although the Septem-

ber increase of $1,459,000 may in part be

attributed to the unsettled conditions of

September last year, immediately fol-

lowing the outbreak of the war, it is be-

lieved that it reflects in large measure

the definite turning of the tide, pointing

to renewed business confidence, replen-

ishment of stocks in Canada, and a

steady up-grade tendency in regard to

the country's ability to pay for its im-

ports through the increased volume of

its exports.

For September, exports totalled $46,-

129,000, an increase of $14,333,000 over

September of last year. Of this increase

four millions is credited to manufac-

tures, three millions to animal produce,

and five millions to agricultural produce.

As for the balance of trade, it is inter-

esting to note that the total exports for

the past six months have been $246,000,-

000, as compared with total imports of

$213,000,000.

The value of war orders to Canada in

stimulating exports is seen especially in

the figures in regard to manufactured ex-

ports. For the past six months the total

value of manufactured articles exported

has been $71,476,000, or $39,559,000

more than for the corresponding months

of last year. The increase is more than

100 per cent.

For the full twelve months ending with

September last, the aggregate trade in

merchandise was .$935,254,000, a decrease

of $64,809,000 as compared with the pre-

ceding twelve months. Imports totalled

.$417,472,000, a decrease of $114,000,000,

while exports of merchandise totalled

$474,000,000, an increase of $40,000,000.

©
DOMINION REVENUE SHOWING

INCREASE
THE Dominion revenues for the month
of October so far indicate a further sub-

stantial increase and the monthly state-

ment is expected to be a most satisfac-

tory one. This evidence and others em-

phasize the growing strength of the fin-

ancial position of Canada as a result of

the special measures resorted to since

the outbreak of the war. There is every

probability that the revenue estimate

given to Parliament by the Finance

Minister in his last budget will be more

than realized.

The restoration of a normal situation

as regards exchange between the United

States and Canada is also affecting bene-

ficially the affairs of the Dominion. The

flotation of the $45,000,000 Canadian

loan in New York in August and the sale

in New York of- sterling bills drawn

against shipments of Canadian wheat

to Great Britain and Europe have

brought exchange on New York back

practically to par. This is a marked im-

provement over the situation of three

months ago, when the American dollar

was worth more than the Canadian dol-

lar, and a premium of one-half to one

per cent, in Canadian money had to be

paid for funds in New York.

The loan, in addition to stabilizing

exchange between Canada and the

United States, helped sterling exchange

also by providing Canada with funds

which otherwise would have been ob-

tained in London. In addition, it con-

served the gold reserves of Canada and

paved the way for the Anglo-French

loan.

It is learned here that the proceeds of

the loan were not brought to Canada at

once, but were withdrawn gradually so

as to gradually reduce the exchange.

The Finance Department made over

$36,000 in exchange in the transfer of

the money.

less; thus it is indicated that there was
an increase in smelters stocks of about

10,000,000 pounds, as well as an increase

of 30,000,000 pounds in stocks at tli*'

refineries.

RECORD OF COPPER PRODUCTION
IT IS announced from New York that

the present output of copper by smelters

as well as by refiners, is record-breaking,

just as it is in steel; but the entire pro-

duction of copper is not being taken up,

as is the case with crude and rolled steel.

During September, it is conservatively

estimated that • there was a surplus of

30,000,000 pounds in producers' stock in

this country. This is based upon an esti-

mated total consumption of 125,000,000

pounds. As the exports were approxi-

mately 35,000,000 pounds, this would
leave 90,000,000 pounds for domestic

consumption. Estimates of melting by
domestic consumers range from 80,000,-

000 to 100,000,000 pounds, but it is doubt-

ful that there is capacity enough to con-

sume 100,000,000 pounds per month,
even with the recent extensions made to

manufacturing plants.

The total production of blister copper

in September is estimated at 165,000,000

pounds, but the refined output is said to

have heen 5.000,000 to 10,000.000 pounds

CANADA'S TRADE WIIH GREAT
BRITAIN

THE following are the official figures of

trade between Great Britain and Canada
in the undermentioned articles during

September

:

Sept. Sept.

1915 1914

Exports from Canada. £ £

Wheat 9.56,572 2,213,733

Wheatmeal and flour 143,422 87,604

Barley 220,399 46,654

Oats 9..316 115,189

Bacon 250,916 137,955

Hams 21,313 99,815

Cheese :i42,055 634,833

Canned salmon .... 85,069 36,699

Canned lobsters .... 27,063 43,823

Imports to Canada.

Spirits 31,023 49.101

Wool .34,086 11,056

Pig iron 17,823 1,945

Wire 544 5,969

Galvanized sheets . . 6,780 5,898

Tinned plates 2,988 6,344

Steel bars 7,701 7,138

Pig lead 3,266 3,569

Cutlery 9,423 9,300

Hardware 1,790 5,742—®
PROMISING OPENINGS FOR CANA-

DIAN TRADE
THE Export Association of Canada, act-

ing under the auspices of the Canadian

Government and the Canadian Manufac-

turers' Association, met in London, Eng-

land, to inaugurate a co-operative move-

ment to extend Canadian trade, especial-

ly in countries where German commer-

cial influence has hitherto been predomi-

nant.

F. C. Armstrong, joint general man-

ager, presided. The gathering included

representatives of the Canadian Car &
Foundry Co., the Dominion Bridge Co..

the Canadian General Electric , the Na-

tional Steel Co., the Dunlop Tire Co.,

the Northern Electric, the Canadian Rub-

ber Co., the Dominion Steel Corporation,

the National Steel Car Co., the C. P. P..

the G. T. P., and the C. N. R.

The speeches indicated a most promis-

ing opening of Canadian trade with

Russia, Serbia, Italy, France and other

parts of Europe, and also Great Britain.

There was a general agreement that

Canadian manufacturers and merchants

should profit by the example of the Ger-

mans, so successfully set before the war,

by methods of dose co-operation in na-

tional interests between producers and

railways and steamship companies, to

secure the lowest possible freights. An
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executive committee was formed to or-

ganize a vigorous campaign.

©
CANADIAN TRADE WITH OUTSIDE

COUNTRIES
COMPARATIVE figures of customs re-

venue contributed by the different pro-

vinces are furnished by the annual re-

port of the Customs Department just is-

sued and covering the last fiscal year.

Ontario leads with $33,218,000 collected

in duties, Quebec comes next with $22,-

919,000. The revenue from other pro-

vinces was as follows: British Columbia,

$7,373,000; Manitoba, $6,413,000; Nova
Scotia, $2,930,000; New Brunswick, $2,-

162,000; Alberta, $2,484,000; Saskatch-

ewan, $1,356,000, and Prince Edward Is-

land, $160,225.

Quebec takes first place in exports. In

the fiscal year they totalled $181,982,000

compared with $167,685,000 for Ontario.

New Brunswick is third on the list with

$54,322,000.

Imports from Germany during the fis-

cal year 1913-14 aggregated $14,500,000.

In the year ended March last they fell

to $5,000,000. Goods from the United

States show an increase, being $428,000,-

000 compared with $410,000,000 in the

previous year. Imports from the United

Kingdom declined from $132,000,000 to

$90,000,000.

On the other hand, Canada exported

to Great Britain $211,000,000 worth of

goods and to the United States $215,000,-

000 worth. There is likewise an increase

in exports to France which grew from
three million in 1913-14 to fourteen mil-

lions in 1914-15.

A small trade was done with Spain.

Exports to that country amounted to

$489,000 and imports $977,000. Italy

took two millions worth of goods from
Canada last year and we imported $1,-

472,000 worth. Two million dollars of

exports were sent to Germany in 1914

before war was declared aii'l all trade

suspended. To Australia our exports

were five and a half millions, to the West
Indies nearly six and a half millions and
to Newfoundland $4,481,000.

Manufacture of Guns Contemplated—
It is believed in Ottawa that the manu-
facture of heavy guns in Canada is prac-
tically assured as the result of the inves-

tigation made by Sir Frederick Donald-
son and Gen. Mahon, but that the British

experts are not disposed to encourage a

venture on so large a scale as was con-

templated at the conference of manufac-
turers and bankers in Ottawa a few
weeks ago. When Sir Frederick Donald-
son and Gen. Mahon have completed
their enquiry, it is probable that an ord-

nance plant will be established on the

basis of a stated order from the British

Government. The Canadian Government
will have the opportunity of taking over

the plant at the close of the period if it

so desires.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price lists

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Rrpnbllc.
H. R. Pnnssette, 278 Balcarce, Buenos Aires. Cable Addre«a.

Canadian.

AnKtralanla.
D. H. Iloss, Stock Exchange Bnllding, Melbourne, Cable ad-

dress, Canadian.

British Wrat Indies.

BL H. B. Flood, Bridgetown, Barbartoca, agent also for the
Bermudas and British Gulnna. Cable address. Canadian.

China.

J. W. Ross. 8 KInklang Road, Shanghai. Cable Address
Cancoma.

Cuba.
Acting Trade Commissioner, Lonja del Comerclo, Apartado

1290, Havana. Cable address, Cantracom.

France.

Phlllipe n»j. Commissioner General, 17 and 19 Bonlerard
des Capucines, Paris. Cable address, Stadacona

Japan.
O. B. .Tohnson, P.O. Box 109, Tokohama. Cable Address.

Canadian.

Holland.

J. T. LIthgow, Zuldblaak, M, Rotterdam. Cable address,
Watermlll.

Newfoundland.

W. B. Nicholson, Bank of Montreal Building, Water Street.
St. John's. Cable address, Canadian.

New Zealand.

W. A. Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

Sooth Africa.

W. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantracom.

United Kingdom.

E. de B. Amnud, Snn Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable addreu, Can-
adian.

Acting Trade Commissioner. North British Building East
Parade, Leeds. Cable address, Canadian.

P. A. C. BIckerdlke. Canada Chambers, 36 Spring Qardess,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Harrison W.itson, 73 Baslngball Street, London, B.C., Eng-
land. Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A a Beckwith, c-o Trscey Hmo», Medellln, Colombia. Cable*
to Marmato, Colombia. Cable address, Canadian.

Cabl«

Norway and Denmark.

C. B. Sontum, Onibbeged No. 4, Christiana, Norway.
address, Sontums.

South Africa.

D. M. McKlhbIn, Parkar, Wood ft Co., Bnlldlars, P.O. Box
SCO, .Tohannesburg.

a. 3. VVIlklnaon, Durban, il St. Andrew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Orlffltb, Secivtary, 17 Victoria Street. London, 8.W„ Bingland.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishriient or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining News

Engineering

Hedley, B.C.—The Daly Reduction Co.

have recently installed a number of new
unitg at their plant.

Hiespeler, Ont.—The A. B. Jardine Co.

will enlarge their plant. A building- 50

ft. X 60 ft. will join the machine shop

and foundry.

Valleyfield, Que.—The town will loan

the Castings Company of Canada $25,-

000. This is a new concern, whicli pro-

poses making shells.

CoUingwood, Ont—There is a possi-

bility of operations being started at the

Northern Iron and Steel Works. Q.

Manton, of Cleveland, Ohio, is an in-

terested party.

Sarnia, Ont.—The Sarnia Metal Pro-

ducts Co. has received from the British

Government a war contract, which

amounts to a large figure, for shell parts.

New machinery to the value of $37,000

has been purchased.

Welland, Ont.—The Electro Steel

Metals Co. will extend their plant. The

extensions will include a machine shop,

30 ft. X 50 ft., and an ofBce building,

40 ft. X 50 ft., two storeys high. A 6-

ton electric furnace will be installed.

Woodstock, Ont.—J. D. Tindall & Son

have been given the contract for the con-

struction of an addition to William

Baird's machine shop on Dundas street.

The addition to be erected will be added

to the present building and will be 60 ft.

X 90 ft.

Montreal, Que.—The directors of the

Laurentide Company have under consid-

eration a large extension to their paper
mill at Grand Mere, Que. It was stated

that the output of the mill could be
doubled by an expenditure of $1,500,000.

Mr. Chahoon is president of the company.

Nelson, B.C.-Fred. R. Wolfle, presi-

dent and general manager of the Tlor-

ence Mine, states that construction work
will start soon on a 200-ton daily capa-

city concentrator, a hydro-electric power
station and compressor plant, together

with extensive underground develop-

ment to cost not less than $150,000.

Otterville, Ont.—A hydro-electric by-

law will be submitted to the rate-payers

on Nov. 5.

London, Ont.—Beattie Bros, are con-

sidering the purchase of a number of

electric motors.

Owen Sound, Ont.— It is certain now
that the power from Eugenia will be

turned into Owen Sound by December 1.

Construction Engineer A. S. Robertson

has arrived here and is busy installing

tlie three transformers, which will carry

1,500 horse-power. The new hydro build-

ing is almost completed and the machin-

ery will be installed as rapidly as pos-

sible.

Municipal

Electrical

Doon, Ont. — A hydro-electric light-

ing system will be installed here.

Renfrew, Ont.—The town council are

considering the question of obtaining

more power for local industries.

Georgetown, Ont.—It is proposed to

loan Henry Corke $6,000 to assist in

establishing and operating a woolen mill.

Lindsay, Ont.—The town council has

been successful in renting the balance of

the Sylvester plant not used for shell-

making to the Lindsay Wood-Working
Co.

Brantford, Ont.—The city council has

purchased from the Waterous Engine

Works for $7,100, a combination auto

hose and chemical wagon for the fire de-

partment.

Port Cocimtlam, B.C.—The construc-

tion of a waterworks system is contem-

plated by the City Council at an esti-

mated cost of $35,000. A by-law will be

voted on.

Montreal, Que.—The Board of Con-

trol are considering the construction

of an incinerator, having a capacity of

500 tons per day. The cost is estimated

at $200,000.

Hamilton, Ont.—The city council is

considering the establishment of a. steam

power plant, as a reserve, at the pumping

station, as an alternative to using hydro-

electric power for this purpose.

Sherbrooke, Que.—The council have

engaged M. A. Sammett, an electrical

engineer, to make a report as to the

best means of increasing the power pro-

duction to meet the demands of local

industries.

Penetang, Ont.—A by-law will be

voted on by the ratepayers on Nov. 8 to

raise $3,500 for water main extensions.

Sarnia, Ont.—Engineer Latour, of To-

ronto, who is to undertake to get a plen-

tiful supply of pure water for the new
.Sarnia waterworks, has completed his

plans, and will start work at the new
plant as soon as the contract with the

city is signed. The work will, it is esti-

mated, cost the city about $3,000.

General Industrial

Camrose, Alta.—Work has started on

the new Pallesen creamery.

Toronto, Ont.—The Langmuir Mfg. Co-
leather goods, will build an addition to

their factory.

Southey, Sask.—A big fire occurred at

Markinch on Oct. 27, when the Maple
Leaf elevator, which contains about 15,-

000 bushels of wheat, was totally de-

stroyed.

Halifax, N.S.—The paper mill of the

MacLeod Pulp & Paper Co., situated at

Milton, near Liverpool, N.S., and valued

at about $250,000, Avas totally destroyed

by fire last Monday.

Winnipeg, Man.—Owing to the rapid-

ly increasing business, the Robin Hood
Milling Co. are planning erecting more

mills in the West. George A. Bean, of

Minneapolis, is president of the com-

pany.

Chatham, Ont.—A deal is on for the

sale of the Defiance Ironworks, on La-

croix Street, by the city to a concern in

Illinois, and a committee has been ap-

pointed to leave immediately for the

States to close the deal.

Kincardine, Ont.—The new knitting

mill has been completed, and at a special

meeting of the town council the agree-

ment between the Circle Bar Knitting

Co. and the town was ratified. The latter

has made a loan to the company of $15,-

000, to be paid back in annual install-

ments. Between $30,000 and $40,000 is

being invested in the new concern.

Wood-Working
Meaford, Ont.—The W. A. Moore Co.

are disposing of their woodworking

plant.
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The Manufacture of Galvanized Sheets in Canada
Staff Article

Continual evidence of this country's industrial progress is afforded by the frequent estab-

lishment of factories for the manufacture of products, the demand for xvhich has hitherto

been supplied entirely by foreign producers. The demand for sheet metal in this country

assures a market which is distinctly encouraging to the organizers of this enterprise.

ANEW industry for Canada was
inaugurated on September 1 last

when the Dominion Sheet Metal

Co. started operations at their new gal-

vanized sheet plant at Hamilton, Ont.

The plant occupies a site covering five

acres, and is situated on the belt line

railway, jointly operated by the G. T. R.,

C. P. R. and the T. H. & B. It is with-

in a short distance of Lake Ontario, the

water of which being soft and clean, is

particularly suitable for the process of

galvanizing. If hard water only was

obtainable, the effects of lime and other

deposits, which prevent the sheets from

receiving the coating properly would

have to be neutralized.

In normal times approximately 70,000

tons of galvanized sheets are used in

Canada per year, and prior to the estab-

lishment of this plant no sheets were

produced in Canada, the bulk of the

supply being imported from the United

States and some from England. The
product of this plant bears the trade

mark of "Premier," but in addition the

company makes a "tight-coated" "Pre-

mier" galvanized sheet when desired.

This latter is especially useful for pur-

poses requiring extreme forming, seam-

ing, etc. The black sheets from which

the "Premier" galvanized sheets are

made are specified from certain miills,

and must conform to exact physical and

chemical analysis. All the materials

used, such as open-hearth or Bessemer

black sheets, spelter, lead, tin, sal-am-

moniac and acids, etc., must conform to

approved clirmical analysis, subject to

test.

Plant Layout

The factory comprises two bays, east

and west, the former being 50 ft. x 200

ft., and the latter 60 ft. x 200 ft. .\

spur from the belt

line railway runs in- t

to the east bay for l •'

its entire lenytli ; the '

loading and unload-

ing of the cars is,

therefore, done un-

der cover. By this

arrangement the
handling of the

sheets, both black

and galvanized, is

greatly facilitated.

In this bay is in-

stalled a " 124-in.

squaring shear for

trimming sheets.

which was built by the Bertsch

Co., Cambridge City, Ind. Provision

has also been made for installing any

additional machines that may be re-

quired in the future.

In the west bay the entire space, with

the exception of a galvanized sheet

store room at the north end, is occupied

by the galvanizing plant. At the south

A. T. ENIIyOW,

I'RBSIiDB.NT AND GRXERAL MANAGER.

end of this bay is the black sheet stor-

age; further along are the picking ma-
chines, washing tanks, storage tanks and

galvanizing machines, while extending

into the east bay are the cooling ma-
chines. The west bay has a monitor

roof for providing sufficient ventilation.

In handling the sheets, a five-ton elec-

tric crane is installed. The crane oper-

ates over the entire length of the west

bay, and was built by the Northern

Crane Works, Walkerville, Ont. When
Hie black slippts arrive on the ears they

NEW rU\NT OE DOMINION SHEET .\IETAL CO., LTO., IIAMI'LTON, ONT,

are placed on hand trucks and weighed,

and then moved into the west bay, where

they are picked up by the electric crane

and transferred to the store room. Here

they are placed in piles, according to

gauge. When undergoing treatment tliey

are placed side up in crates, to which are

attached crane hooks. An interesting

feature about these crates is that they

are made of " Monel " metal, each

crate representing an outlay of

$1,000. " Monel " metal possesses

the characteristics of being able to

withstand the corrosive action of

the hot acid in the pickling tank and

lasts indefinitely, whereas crates made
of bronze would soon corrode. This

metal is a by-product, and is obtained

from Sudbury, Ont.

Pickling Process

The first process consists of pickling,

where the sheets are treated with sul-

phuric acid to remove the scale and

(lean the surface, so that when being

galvanized the spelter will adhere per-

fectly to the sheet. The pickling ma-

chine consists of two plunger tanks of

the latest type, each tank being 12 ft. 6

in. X 3 ft. X 5 ft. deep, and having a

capacity of from 100 to 300 sheets, ac-

cording to gauge, at one operation. The

tanks are constructed of solid 8 x 10 in.

Georgia pine, and have a bottom of lead.

At one side of each tank is a plunger,

also made of Georgia pine. The

))lungers are mechanically operated, and

are used to agitate the liquid in the

tanks, by which means the sheets are

kept separated so that the acid may

work more effectually.

There are three pipe connections for

each tank for water, sulphuric acid and

steam, respectively, the latter accelerat-

ins: the pickling process. Adjoining the

pickling machine are

t ro independent sul-

p'luric acid storage

tanks, one for each

nickling tank, equip-

ped with floats and

uauges for regulat-

ing the quantity of

acid used. The acid

(lows by gravity to

the pickling tanks.

The independent

acid tanks are con-

nected to a large

acid storage tank lo-

•lated outside the

bui'.dinsr, and having

1
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STORE ROOM FOR BLACK SHEETS. SQUAUING SHEETS ON SHEARING MACHINE.

a capacity of 60,000 pounds. The
acid is obtained from the Gras-

gelli Chemical Co., which adjoins this

plant. The steam for the picklina: flush

is obtained from a boiler, which will be

referred to later in detail. The sheets

remain in the pickling liquid for about
thirty minutes, after which they are re-

moved to the rinsing tanks.

The machinery for operating the

plungers is located in a pit under the

shop floor and adjacent to the tanks.

The electric motor which drives the ma-
chinery is above the floor level, and is

controlled by a "Wagner" polyphase

motor starter. The motor is 10 h.p., 3-

phase, 60-cycle, 220 volts, and was sup-

plied by the Wagner Electric Mfg. Co.,

through their Toronto office.

A belt drive connects the motor to a

pulley on the machine underneath, the

power being transmitted to a crank

shaft by a link-belt chain. A disc crank

at the end of the shaft is connected by
means of a connecting rod to another

crank, which lifts a vertical rod up and
down, thus operating

the plunsrers. Tlie

motor starter and
acid feed controller

are located near to-

gether, both beins

within reach of the

operator.

Washing Process

After the sheets

have been in the

pickling tanks the

prescribed length of

time, the crate hold-

ing them is lifted

out by the craiie

which carries them
over to the rinsing

tanks near-by. These
are two tanks con-

structed of wood,
each being 3 ft. x 12
ft. 6 in. X 5 ft. deep.

They contain clean,

fresh water, which flows through in a

continuous stream, thus effectively wasli-

ing the sheets and removing all traces

of acid. The sheets remain in the rins-

ing tanks for about thirty minutes.

If the sheets are not to be galvanized

immediately, they are carried by the

electric crane to storage tanks contain-

ing water, where they remain until re-

quired for further treatment. If re-

quired at the galvanizing machine, they

are carried to the feed tank direct by
the crane, after having first being in-

spected and placed in skips laid flat. In

either case they are carefully inspected

before any further treatment.

There are five storage tankSj each be-

ing 4 ft. 6 in. X 12 ft. 6 in. x 3 ft. deep.

They are also made of wood and eon-

tain clean water. After inspection, the

sheets are laid flat in a skip, which has

a capacity of about 5 tons and placed

in the tank.

Galvanizing Process

Great care and expert knowledge is

I'lCKLINMi iJMl'AltTMENT WIIKiiE .SIJEETS ARE rUBI'AUED FOR CJALVAMZIXO

required in this operation, which con-

sists of coating the sheets with a thin,

layer of zinc spelter. It will shortly be

possible to obtain Canadian smelted zinc.

There are two galvanizing plants in-

stalled and are operated independently

of each other. Each plant consists of a

"pot" constructed of brick, and having

a natural gas-flred furnace underneath.

The "pot" contains the spelter, one

charge weighing about 80,000 pounds,

and also the machine for doing the gal-

vanizing. The pot and furnace were

constructed by the company, and the

machine was supplied by the Berger

Mfg. Co., Canton, Ohio. An interesting

feature is the C. G. E. motor controller,

which has 14 speeds ahead and reverse;

by this means the speed of the sheet

passing through the tank can be varied,

as each different gauge of metal must be

coated at a speed definitely determined

in advance. The motor and drive for

each machine are located in a pit near

the machine, and thus do not obstruct

the operators. The motors are each 7Va
h.p., and were sup-

plied by the Wagner
Electric Mfg. Co.

Before being gal-

vanized, the sheets

are inspected and
dipped in a tank con-

taining muriatic acid;

this acid cleans the

sheets, and also acts

, '#C .
as a flux or binding

Jj|^H| medium for the spel-

^^^H ter. The sheets are-

^^JJ^B fed from the tank
mm through a pair of 6-

^^ in. rubber rolls,

through a bath of sal-

ammoniac, which is a

flux and floats at one
end of the pot only,

on top of the spelter.

The sheets travel

down on guides im-

mersed in spelter
through the bottom
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rolls which carry the sheets along.

The sheets then pass through an-

other set of finishing' rolls, which assist

in the process, and also draw the sneers

out of the pot. The speeds of the various

sets of rollers vary, a feature which is

carefully worked out in the consttuetion

of the drive gear. The temperature of

the spelter in the pot is recorded on a

pyrometer supplied by the Brown Elec-

tric Pyrometer Co., Philadelphia, Pa.

Cooling the Sheets

As the sheets leave the finishing rolls

on a chain conveyor, they are carried

between a series of rolls or levellers,

which, as the name indicates, flattens

out the slieets while hot. The sheets are

then carried a short distance on another

set of rollers to a table in front of the

revolving cooling racks. On this table

is a trip gear automatically operated,

which places each sheet in position on

each rack as the latter comes round.

The cooling machine revolves very slow-

Iv, and, while doing so, compressed air

GALVANIZING JIACHINE WITH FEED TANK.

SHiri'I.Vtt -I'UE.MIEK" GALVANIZED SHEET.S.

IS played on the sheets, giving to the

smooth silvery surface that spangled ap-

pearance which distinguishes all gal-

vanized sheets. The accompanying illus-

tration will give the reader an idea as to

the type of machine used for the cooling

process. There are two of these auto-

matic cooling machines installed, both

having been built by the United En-
gineering and Foundry Co., Pittsburg,

Pa. The cooling machines are operated

by the motors that drive the- galvanizing

machines.

By the time the sheets have travelled

over to the other side of the cooler they

are cool. They are then taken from the

racks, placed on trucks and carefully

inspected on both sides for any imper-

fection. Any sheets that are imperfect

are placed on one side, while the per-

fect sheets are branded. The sheets are

now finished and are loaded into cars,

which are inside the shop, or are bundled,

weighed, and taken to the warehouse to

await shipment when required.

Heating and Lighting Feature

The boiler for heating the plant is lo-

cated in the warehouse. The boiler is

rated at 30 h.p., is of

the horizontal return

tubular type, and was
built by E. Leonard &
Sons, London, Ont. It

is fired from waste heat

from the galvanizing pot

furnaces, but is also

equipped with gas burn-

ers as a stand-by. This

boiler also furnishes the

steam for the pickling

tanks.

Current from the

Hydro-Electric system
is used throughout the

plant for the motors
and the lighting system.

In connection with the

latter there are a number of 600-watt

tungsten lamps installed, which give an

exceptionally bright appearance to the

interior of the shops. The oflfices are lo-

cated in a separate building. On the pro-

perty is a pond used for receiving the

discharge from the acid tanks, a con-

siderable saving in operating expenses

being made by means of this.

Although the plant has only been in

operation for a comparatively short

period, the company has been very suc-

cessful in producing a high-class sheet.

The president and general manager of

the company, A. T. Enlow, has had a

lifelong experience in the sheet metal

business, and is ably supported by an
efficient technical staff. The company
has thus been spared many of the

troubles which would doubtless handicap

a concern embarking on a new venture

of this description under less favorable

conditions.

®

The control of the mind as a working
machine is the end of all education. This
can be accomplished with deliberation.

INSPBCTION DEPART.MENT AND AtrTOMATIC COOLING MACHINES FOR
FINI8HBU SHBKTS.
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COPPER IN AMMUNITION
AMONG the many and varied uses of

copper, its consumption in the manufac-

ture of ammunition is not the least im-

portant, as is attested by the fact that

some 20,000,000 lb. of copper is used

for this purpose each year in the United

States alone, in spite of the small degree

to which military preparation for war is

here developed. Within the past few

months huge orders for the ammunition

required in Europe have been placed

with firms in this country, many of them

concerns formerly engaged in making

other kinds of goods, but who are not

unwilling to modify their plants and pro-

cedure in order to benefit by the high

prices paid for quick delivery of the var-

ious munitions now being consumed so

lavishly. It is impossible to estimate

how much copper is now being used for

this purpose, but some idea may be

gleaned from the way in which the

price of the metal has risen in the past

few months, and continues to rise in

spite of the efforts of the mining com-

panies to increase their output.

When copper in ammunition is men-

tioned, the natural association is with

the brass cartridges used for ordinary

rifles. Greater interest attaches to the

cartridge cases for quick-firers and field

guns. The case of the cartridge for a

3-in. gun weighs 1 lb. 5 oz., while that

for a C-in. gun weighs 28 lb. 14 oz. As
in a million rifle cartridges only 23,000

to 26,000 lb. copper is used, it is seen

that the greater weight of the larger

cartridges tends to compensate for the

less frequency with which they are fired.

But there are other uses of copper in

ammunition. Every shrapnel shell must

have a copper band about it in order to

prevent the escape of the gases of the

explosion past the projectile; these rings

average 21/2 to 3 lb. in weight per shell.

The copper expands under the impact of

the explosion and makes a tight fit

against the sides of the gun. This saves

the wear caused by the rush of the gas

past the projectile and increases the

power of the gun; it also makes the pro-

jectile follow the rifling better.

Every cartridge requires a primer;

these are made of copper or a soft brass

rich in copper. The old-style lead bullet

is not suitable for use in the modern
hish-power rifles, so the projectile 'S

commonly made with a hard jacket over

a lead core. An alloy of 8.5 per cent,

copper and 15 per cent, nickel is the most

suitable for this purpose. The Germans
use sheet-steel cases for bullets, plating

them to protect them from rust. The
steel is believed to wear the rifling of

f'e barrel more rapidlv than cunro-

nickel. but does not foul it so quicklv

beinsr harder. "One of the armies of

Europe uses a solid brass bullet. The
lead used in all projectiles, esn^ftially

shrapnel, contains antimony, hence the

present demand and high price of that

metal.

Spelter advances with the demand for

copper in war. The brass used in the

making of ammunition must be of the

best quality, containing about 70 per

cent, copper and 30 per cent, zinc, so it

will not crack in working, nor be de-

stroyed in firing, as all cartridges are re-

loaded. The specifications of the United

States Army require cartridges to stand

twenty reloadings without failure. The
reason for this is that the case of a rifle

cartridge costs 11/2 cents, while the com-

plete cartridge costs only 2V2 cents, thus

it is good economy to reload as often as

possible. In making a case, flat discs

are stamped out of brass sheets of the

requisite thickness. Tlie next operation

cups the disc, and by a series of these it

is formed into a cylinder, "necked-

down" to the shape required, and the

head is finally formed from tlie thick

metal left in the base. After each opera-

tion the brass must be annealed, as the

working makes it hard and it would

crack on further working. Both the

copper and spelter must be pure, as im-

purities make the brass hard and cause

it to crack. Good electrolytic copper is

pure enough, but the spelter must be

purer than ordinary brands, which eon-

tain too much lead for this purpose.

Spelter made from the franklinite and

zincite ores of New Jersey and the

blende from Tennessee, which are free

from lead, therefore commands a pre-

mium over prime Western. This pre-

mium has recently been large enough to

warrant the redistillins- of ordinary spel-

ter in order to purify it. Another reason

for using brass of the highest quality

should be pointed out. Brass is used for

cartridges rather than copper, because

the cases must possess suffir-ipnt resi-

lience to spring away from t!ie sides of

the gun-ehamher. after firing: otherwise

the shell cannot be extracted, and the

gun is temporarily out of commission.

This is especially important in the ease

of nuick-firins: guns. If the case splits or

cracks, it will stick in the chamber.

As previously stated, all cases are re-

loaded. But it must be remembered that

it is a long way from Bukowina to the

Naugatuek Valley of Connecticut, while

many shells are lost on the battlefields

and will not find their way back for re-

loadinsr for a long time. Orders for am-
munition are being based on immediate
requirements; in the event of the war
being protracted the rate of consump-
tion will probably decline, and when
peace is concluded enormous quantities

of scrap brass will find their way into

the markets of Europe. What effect this

is likely to have on post-war copper con-

sumption it is diflicult to prophesy.—
Queensland Minins: Journal.

LUBRICATION OF PORTABLE AIR
TOOLS

ENOHMOUS numbers of compressed
air hammers, drills, and other portable

tools are in regular service in various

engineering and mining services, and it

is safe to say that a very large percent-

age of these tools are working at less

than full efficiency and wearing out un-

necessarily fast owing to improper lubri-

cation. The volume of air passing

through even the smallest tool is very

large, and it has several prejudicial ten-

dencies. In the first place, it tends to

blow oil away from the air valves ano
piston into the exhaust passage, par-

ticularly since a thin oil is necessary

for these high-speed parts. It tends also

to oxidize any oil which is of a "dry-
ing" nature or contains oxidizable

adulterants, and any "gumming" natur-

ally means decreased efficiency and in-

creased wear. Finally, unfiltered air

carries with it dust in amounts which
will only be appreciated by those who
havo had experience with air filters.

Unless the latter be used, particles car-

ried by the air will be deposited in the

air compressors and air tool to the detri-

ment of glands, valves, and cylinders.

Quite a simple air filter, consisting of

several layers of muslin over a wood or

wire framework, is sufficient over the

air intake of the compressor, and effi-

cient filter nipples are on the market for

instant connection in any compressed
air line supplying individual tools. By
thus keeping dirt out of the tools half

the battle of efficiency and 'durability is

won. For the rest it suffices to give the

working parts of the tool a thorough

washing with paraffin once a week at

least and once a day if the service is

very heavy; and to lubricate liberally

and regularly during working. A thin

machine oil is suitable for hammer pis-

tons and valves, and a supply should be

given every hour or so during regular

working. Gear and crank eases should

be filled with high quality grease once
a shift. In the air compressor itself it

is best to use one of the special graphite

lubricants, since accumulations of oily

matter in air containers and pipe lines

are apt to cause spontaneous combustion
and explosions.

®

YOUR GREATEST work.—a work in

which there can be no failure for the

earnest and sincere man—your greatest

opportunity in life, will be found shoul-

der to shoulder with your fellow-man,

doine the things good for all of us. Thus
in serving yourself, you will serve your
neighbor, your community, your state

and your nation. You will be doing

your work in helping to perpetuate the

civilization of the entire world.
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Presses for the Manufacture of Shells and Shell Cases
By William Rodger

**

The question of the best type of press to install for the production of steel shell forgings
or brass cartridge cases appears to be more or less an open one. In the discussion following

the reading of the accompanying paper, both power and hydrauUcally operated presses were
championed, although operations of varying nature occasionally call for discrimination.

IN
connection with the manufacture of

eartridg-es and shells, the question

raised is whether an hydraulic or

p )wer type is the most economical and

elfieient press for the manufacture of

cartridges and shells. The writer is

fully aware that economy in some cases

is unattainable if the plant has been laid

out for the manufacture of material

other tlian the work above desigaated,

but by careful attention to the lay-out,

economy can be attained. It is purposed

in this paper to deal with the following

types of hydraulic and power plant

presses :

—

1—Steam pump press.

2—Motor driven pump press.

3—^Motor driven power press.

4—Direct steam press.

Steam Fump Press

Boilers are required to generate steam
to drive the pumps, and the pumps must
be sufTieiently large to supply the

water at the rennired pressure and velo-

city to keep up the accumulator when
the presses are in operation. It is abso-

lutely essential that a receiving tank
should be installed, havinsr a direct con-

nection with the water main and in order
to prevent the pumps drawing air, care

should be taken to ensure a sufficient

height of water being maintained above
the suction pipe at the pump. The water
so pumped into the accumulator, per-

forms the work in the press and exhausts

back to the receiving tank, thus setting

up a standard of economy in the supply
of water. A stop valve should be fixed

in the main intake to close the water
supply when the pump is not in opera-

tion and thus iruard against an overflow

of the tank. In this type of press, econ-

omy in steam power can be attained by
the use of a trip valve operated auto-

matically, whicli cuts fiiit the steam
when th<> press is not in operation.

It is policy, wlien installin? this type
of press, to make the pumps 25 per cent,

larser than actually required, and the
writer is also of the opinion that it indi-

cates good judgment on the part of the

engineer, as at times the pump is liable

to give out with an overload on the
press. The pressure. of water per square
inch is obtained by the steam pres-
s'lre on the piston, and the load is

•FfTti n nnncr hoforf the ranmllan Rail-
wav Oliil). Mnntronl.
••Elovator Drnftsman. f.P.I?.. Montreal.

transmitted through the crank shaft to

the plunders: consequently any pressure

per square inch can be attained. Au
1 ydraulic intensifier is capable of trans-

forming low pressure, as from a main,

into a useful hydraulic pressure, there-

fore, by this means, additional pressure

can be transmitted to the accumulator.

The accumulator is undoubtedly the

most important adjunct in hydraulic

transmission, constituting an artificial

head, by which the pressure of water is

transmitted to the press by the aid of

I'ici. 1. AC'<'r.\iri,ATi)i!.

material in addition to water power.
Fig. 1 illustrates an accumulator having
a ram 21 feet long, 12 inches diameter
and 4 inches thick. The lower part of
the ram is east with a tapered collar 14
inches in length having a diameter suffi-

ciently large to ensure a pressure of not

more than 545 lbs. per square inch on
the suppnrtincr surface; there is also an
elliptical boss on collar for pipe connec-

tion. From the collar to the lower ex-

tremity, the diameter of the ram is 18

inches and the length 21 inches. It is

machined to gauge to fit into the bottom
base. The base is made of cast iron

about six feet square and six inches

thick, and is bored to gauge to receive

the ram.

The cylinder is a large cast iron pipe

closed at the upper end and surmounted
by a cross-liead to which are attached

stav-rods leading to the floor of the bal-

last drum. The lower flange of the

cylinder carries the ballast drum, and
immediately below this flange, the cylin-

der is extended to form a stuffing box.

The gland is also made of cast iron, be-

ing cast in halves in order to facilitate

packing.

The ballast drum is about ten feet in

height, having a diameter also of ten

feet. It is made of quarter inch plates

riveted together, having 4x4x1/^
.Tp.gles at the bottom and .3 x 3 x I/2 at

the top. The lower plate of the drum is

of % inch boiler plate made in halves,

having tees riveted at the bottom, radi-

ating from the centre to the outer edge
to which the stay rods are pinned. It is

essential that the stay rods should be
Made strong to stand the stress due to

weight of the ballast in the drum.
On a ram 12 inches diameter, having

a similar size of drum, the quantity of
ballast required to maintain a pressure

of 1,500 lbs. per square inch would be
approximately 145.000 lbs. The ballast

preferred for this purpose would be iron

cuttings and punchings. The following

is the ratio of v.irious materials which
could be used as ballast:—Pig iron, 6.25
cubic feet per ton; broken stone, 17.2;

clay or earth, 18.5; brick.s. 22.2.

The accumulator requires to be fixed

on good concrete foundalion, about six

feet deep by eight feet square, made
nmply strons: to carry the load and the

weight. Between the accumulator and
the pump is placed a by-pass with pilot

valve. This is operated automatically by
the upstrokes of the ram. which contacts

with a weight connected with a wire rope
travelling over a pullev fixed to the roof

or girder of the building, and joined to

lever of the pilot valve, thus reversing

the action of the water and closing the

connection from the pump to the accumu-
lator. The service pipe to the press, the

absorber, and the check valve are fixed

between the by-pass valve and the accu-

mulator. The absorber is used to reduce

the shock when accumulator is in opera-

tion and in turn the cheek valve prevents

the return of the water to the pump.

Hydraulic Press.

The position of the presses should be
known relative to the pump and accumu-
lator in order that the pipes may be ar-

ranged to eliminate ric-ht ancle bends,

thus preventing sudden shocks and burst-

ing of pipes, which would materially re-
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tard the output. It is desirable

that the pipe leading from the purnp to

the accumulator should be larger than

the pipes leading from tlie accumulator

to tlie presses.

A loss of power occurs when IIow^

ing water passes round a sharp bend or

angle, or when it is subjected to sudden

force. When easy bends are used there

is practically no loss of energy in this

direction, but with sharp bends and el-

hows the loss may bo greatly increased.

These facts point to the necessity of

avoiding, as far as possible, all sharp

edge inlets to ports. The best results

are obtained when the water passages

from the pump to the press are designed

so as to ensure all the changes of direc-

tion and velocity being as gradual as

possible.

If a hydraulic plant is well designed,

the loss of useful effect between the

pump and an accumulator properly

packed, is but little. After various re-

searches the writer found that Mr.
Tweddell had compiled some careful

records of the working of two pumps de-

livering water to the accun-ulator. What

was 3,388 cuIjIc inches, whereas the ac-

tual was 3,278 cubic inches, showing a

loss of 314 per cent. only.

At the time these experiments were

made, it was noticed that the ascending

pressure in the accumulator indicated

1,250 lbs. per square inch, while the de-

FIU. 2. PUMP UEDIVERY CURVE.

scending pressure indicated 1,225 lbs. per

square inch. Thus, it will be observed,

in the ascending stroke, in addition to

lifting the load, the pumps had to over-

come the friction, and the descending

friction, as will be readily appreciated

would be half the difference of pressure

in both instances, i.e., 121/2 lbs. per sq.

inch, equivalent to one per cent, of

the total pi'essure.

In the manufacture of cartridges and
shells, the writer considers that the

use of an accumulator is indispensable.

To illustrate this point; should a triple.\

pump, which gives a more even flow of

water pressure, be used, a certain loss of

energy would manifest itself at point A
on curve, Kg. 2, consequently the pres-

sure in the presses would be of an os-

cillating nature, which would be obviated

by the presence of an accumulator.

It is often advisable to operate a press

or other hydraulic, tool by means of a

P
•

. •'^•/'•Tj

PIG, 3. "Alyl^EN" PRESS.

he found to be the theoretical delivery
for twenty strokes of one pump to raise
the ram to the exact height was 1,694
cubic inches of water, whereas the actual
delivery was 1,614 cubic inches only, eon-
eonsequently a loss of 43^ per cent. With
both pumps working for a similar num-
ber of strokes, the theoretical delivery

pump, without the use of any
interposed accumulator, but

for this specific work it is

essential that the accumulator

be employed to give the de-

sired result, as without the

use of same any pressure from
1,500 lbs. per square inch up-

wards might be attained, with-

out means to regulate the

pressure.

Motor-Driven Pump

This type of hydraulic plant

is operated by a steam-
driven generator which supplies cur-

rent to the motor driving the power
P'imp. T'^e plectrical generator is

driven by a high-speed engine, having
a short cut off, which consequently will

use less steam and consume less coal

than a hiah pressure steam pump. This
class of engine will use steam at the rate

of 10.8 to about 20 lbs. per i.h.p. hour,
while a steam pump working at 15(>

lbs. boiler pressure would use ap-
proximately 80 lbs. per i.h.p. hour. Hence
the motor driven pump has the advant-
age over the direct steam pump, and the
effect is a saving of four to eight times,,

which would more than cover the cost

of the auxiliary plant.

The most efficient power pump that

will overcome the trouble due to un-
even flow of water is the triplex pump,
for in this type the pulsations overlap
each other, the cranks being set to 120

degrees apart, in sueli manner that the
combined discharge from the cylinder is

practically uniform in quantity and
pressure.

Motor Driven Power Press

This type is purely mechanical, and is

operated by an electrical motor ar-

ranged in any suitable way. There
are many ways of driving the power
press, and it is the opinion of the writer

that the best method is by a motor-
driven countershaft, which obviates the

necessity of a special self-starting

rheostat.

tm

FIG. 4.

_^jtjj tJtU^K.^-*^'

TANDEM CYLINDER HYDRAULIC
PRESS.

In connection with the above type of
press, to obtain an even pressure, Taylor

& Challen, England, found it necessary

to introduce four cranks with connecting

rods operated by two crank shafts, and
from the illustration it will be seen how
the drive is effected.

The other type of press is oper-
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ated by motor, the power being-

transmitted through a worm. The worm
is siroweil riglit and left hand,
with a crosshead placed on each sido.

and the moving table has a vertical guide

FcrnriiANK row^-T! pitr-ss by taylor ind
CHALLEN, T>TT).

bar fixed thereon, which slides throug'i

the top platen. The vertical motion is

made by four links, two of which are
fixed to the top platen, and two to the
guide bar, and connected to crosshead
on either side. When the worm revolves
the crosshead travels inwards towards
the centre and presses the table on the
material and vice versa releases the
pressure.

Direct Steam Press

This type would not be suitable for
sliell or cartridge making, as it is not
possible to attain the required pressure
per square inch at the back of the piston.

The expense likely to be incurred in the
installation of a high pressure boiler for
this work would l)e far too great, for,

in addition, the introduction of a crank
system would be required to attain a
pressure of 800 lbs. per square inch.

Having dealt with the four types of
presses, the writer will endeavor to de-
monstrate the superiority of the hydrau-
lic press with a motor driven pump, as
compared with the steam pijmp press and
a motor driven power press. Before en-
tering into details it will be interesting
fn note the records made by Professor
Robinson:

—

Flow of Solids.—Hydraulic forging
has revolutionized the treatment of large
masses of iron and steel by enal)liug im-
mense pressure to be brought to bear on
hot metal plates, or masses of iron
and steel. By means of fluid compression,
insrota nre produced of a soundness which
was hitherto impossible of accomplish-
ment, and by hydraulic pressure masses

of metal can be squeezed into required
shapes far better tnan by blows from a
steam hammer.
The employment in recent years of

iron in increasingly large masses has in-

volved the consideration

of how the continuity
of the fibre can be main-
tained and what the con-

ditions are which have to

be observed in order to

prevent break of con-
tinuity, or a diminution
of the calculated strength

of the mass. Investiga-

tions by the late Mr.
Tresea, recorded in the
Proceedings of the Inst,

of Mechanical Engineers

(dated 1868 and 1878),

have thi-own light on the

subject and would be of

practical value with re-

gard to forgings made
under pressure or squeez-

ed, instead of being forg-

ed under a hammer and
formed^ by means of

blows. Mr. Tresea ap-

plied the expression "the
flow of solids," and the singular
fact he established indicated that an en-

tirely new branch of observation had
been opened out, to which M. De St.

Venant gave the name of Plastic

Dynamics.

Presses for IS-Pounder Shrapnel Shell

Forgings

The presses for the manufacture of
18-pdr. shells are fixed on a concret^^'

foundation surmounted witii a cast iron
base through which four steel columns,
eight inches diameter, pass, and are held
at lower extremity with solid hexagon
nuts. These coliimns support the ma-n
cylinder by means of a collar, and are
also held in position by solid hexagoa
nuts. The columns also guide the mov-
ing table which is bushed in halves to

faeilitate the placing or the replacement
of the bushes, and a retaining ring is

used to hold the bushes in position. The
draw-back cylinders are bolted to the
main cylinder and the rams arc made fast
to the crosshead and connected to the
moving table by two columns of about
five inches diameter. In this manner the
pressure is released from the tools.

The height of the press complete is

approximately 21 feet and there are two
classes: The first has a capacity of 350
tons pressure, the second having a capa-
city of 225 tons only. The presses are
constructed having the main ram com-
mon to both, while the difference of pres-
sure is accounted for by the diameter
of the draw back cylinders, which in this
instance would be 8 and lO'/a inches, re-

spectively. The stroke of the ram in
the former press is thirty-six inches and
in the latter forty-five inches.

In the production of heavy forginga
from large ingots of mild steel, it is essenr^

tial that every part of the ingot should
be equally worked if the resultant forg-
ing is to be homogeneous in structure.
Where a steam hammer is used, the en-
ergy of the blow is absorbed in produc-
ing distortion of the outer layers while
the interior is practically unaffected.
This disadvantage is overcome by the use
of the hydraulic forging press with its.

sloAv and powerful compression, it gradu-
ally supplanting the steam hammer for
the production of very heavy forgings.

The "Allen press (Fig. 3) works on a.

very ingenious principle. Here a pressure
accumulator is necessarj^, likewise the
valves in the high pressure water column.
For its operation a low water pressure
supply, approximately of 200 to 300 lbs.

per square inch, is necessary, and during
the idle part of the stroke this follows
up the ram, the high pressure eonnecting-

pipe being kept full. In the meantime,
when the pressure is required, this sup-
ply is cut off and communication is mad»
with the high pressure pump. The pump
has no valves, hence the ram has a con-
tinuous up and down motion, the water
column simply following the motion of
the pump plunger. The momentum of
this column thus has a useful effect in

increasing press;ire on the ram at the end

rnnRAri.ic ruK.ss for rRoofCTTox
IS-PDR. SHRLLS.
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of the working stroke. A steam cylinder

is usually provided for lilting the ram.

Fig. 4 shows a type of hydraulic

press having two cylinders with two draw

backs, to which the pressure is supplied

by an accumulator and an intensifier. It

can be operated for three distinct load',

and is constructed to carry any load.

The top cylinder is of 21 inches diameter

and the lower cylinder has a diameter of

36 inches. It will be readily seen that

this type of press is particularly advan-

tageous and can be profitably adapted

to the manufacture of shells, heavy forg-

ings, cartridges, etc.

The hydraulic press has the advantage

over the power press, as it is necessary

for the latter to have some means of

bringing down the moving table, either

by a crank or toggle arrangement. A
power press with crank, having a short

travel similar to press manufactured by

Taylor & Challen (already described)

would not be practical for this specific

work, as a stroke of 36 to 45 inches is

required. The crank motion also has a

tendency to fiy out on a tangent, thus

causing the tools or dies to get out of

line. With the toggle arrangement a

similar trouble would be experienced,

although the travel required would be

attained.

Cartridge Case Heading and Indenting

In the manufacture of cartridge cases

presses are built for indenting and head-

ing 18 pdr., and 4.5 sizes. It was found

for this particular

operation that the

pressure required

Avas 800 tons. The
cylinder of the press

is made of cast

steel, similar in

shape to a goblet,

"with a cast iron

ram of 36 inches

diameter, the lower

portion being 8

inches diameter
only, to serve as a

guide for the main
ram, in which a hole

three inches in dia-

meter is cored to the

bottom of the guide,

in order that the

benefit of 36 inches

area might be de-

rived. The four

columns are carried

by four lugs cast on

the upper part of

ithe cylinder, the

columns being sur-

mounted with a cast

steel platen.

A fixed table is

bolted to the top of

the ram above which

PIG. 6.

a movable table is

fixed, riding on ball-races, for the pur-

pose of facilitating the operation of

bringing the dies to dead centre; the dies

being kept ' in posi-

tion while indenting

and heading by
notches cut at equal

distance on the out-

er edge of the re-

volving table.

It is very import-

ant that the work
of indenting and
heading the cart-

ridge be accurate,

and the press most
suitable for this

class of work is

without doubt the

hydraulic, as al-

though the required

pressure can be at-

tained by the power
press, its accuracy

cannot be relied

upon. The material

in present use is

bronze and the
cartridge on com-

pletion of the opera-

tion of the hydraulic

press is isotropic.

In other words, the

800-TON HYDRATJLIC PRESS FOR CARTRIDGE CASE f'f*"^®/^ '^f^''^'

^°"l

HEADING AND INDENTING. lateral and vertical.

FIG. 7. 500-TON HYDRAULIC PRESS.

This could not be attained by the power
press, because of unequal pressure, its

agencies being contrary to downward
motion, and the result an irregular

section.
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the results of a series of tests recently

conducted by Prof. Fitch on vanadium

castings. It appears that a pig iron con-

taining silicon 2.00; sulphur, 0.02; phos-

phorus, 0.58; manganese, 0.C9; carbon,

3.62 (0.55 combined); titanium, 0.022;

and vanadium, 0.04 per cent., has un-

usually high serap-carrying abilities and

that nothing is to be gained from using

a mixture of pig iron and scrap contain-

ing a large proportion of pig iron,

even for automobile cylinders, or other

work requiring soft, dense, machinable

metal.

A series of tests was conducted on

castings containing from zero to 80 per

cent, scrap of the following composition :

Silicon, 1.74; sulphur, 0.09; phosphorus,

0.49; manganese, 0.36; carbon, 3.30 (0.7")

combined); titanium, 0.04; vanadium.

0.01 per cent. It was found that the test

<iata lay between the following limits for

specimens with from 20 to 80 per cent.

scrap, the bracketed figures referring to

pure pig specimens: Tensile, 22,000-26,-

500 (25,200) lb.; modulus of transversa

rupture, 48,000-55,000 (50,000) lb. ppi-

sq. in.; deflection (12-in. centres), 0.08(i-

0.116 (0.097) in.; shrinkage per foot,

.11-.125 in. (.11 in.) in green sand and

.125-.15 in. (.13.) against a chill; sclero-

scope reading (tool steel 100) 35.3-36.1

(36.3) ; pouring temperature, 2,125-

2,475 deg. F. (2,280 deg.). These figures

give a good indication of the scrap-carry-

ing capacity of the pig and of the

strength and resiliency of vanadium

castings.

Using pig of the composition stated

and scrap not differing much from the

above analysis, it is recommended that a

50 per cent, nii.xture be used for all but

heavy castings (wherein no part is less

than 2 in. thick). Sixty per cent, gray

iron machinery scrap gives good medium
castings, and no less than 80 per cent.

scrap can be used for heavy casting.

Castings of these compositions arc

claimed to be easy to machine, soft and
close iiraint'd. and easily susceptible to

hi^h polish. The possibilities of high-

scrap, vanadium castings are distinctlv

worth bearing in mind for practically all

classes of work.

@
THE CAUSE OF RUPTURED FLY-

WHEELS
WHEN a flywheel cools at'tei- ca.stiiu'.

the rim and central boss remain hot

much longer than the arms, and thus

continue to shrink after the arms have
set rigidly. This is where the mischief

occurs. The shrinking rim ajid boss

subject the arms to mixed stres.ses, and
the arms resist the shrinkage of the rim

and boss. The net result is that, though

the wheel does not fracture at the time

of cooling, yet it is in .such a condition

of internal stress of tension that a slight

excess of speed of revolution above the

normal is liable to fracture it. The ma-
jority of the fractures of flywheels or-

iginate from this cause alone. A great

deal can be done, however, in propor-

tioning the rim, arms and boss, or by

hastening the icooling of the rim and

boss, and delaying that of the arms, so

that the cooling shall take place in

about equal times. This is properly done

in cast iron flywheels, but as there is

always an element of risk, the practice

has grown of abandoning such wheels in

favor of those built up in separate

pieces, bolted together, and in another

direction of using arms of wrought iron

in rims anil bosses cast around the ends

of the arms. Therefore, though east iron

It consists in guarding the ceilings

over all specially hazardous stock or

processes with fire-retarding material,

such as plastering laid on wire-lath, or

expanded metal, or upon wooden dove-

tailed lath, following the lines of the

ceiling and of the timbers without any
interspaces between the plastering and
the wood; or else in protecting ceilings

over hazardous places with asbestos air-

cell board, sheet metal, "Sackett" wall

board, or other fire-retardant.

It consists not only in so constructing

the mill, workshop or warehouse that

fire shall pass as slowly as possible from
one part of the building to another, but

also in providing all suitable safeguards

against fire.

Vertical openings throughout build-

ings as far as stairs and elevators are

concerned, rapidly communicate fire to

all storeys. With buildings of consider-

able height or combustible contents, this

is likely to result in fire conditions be-

yond fire department control. All such
floor openings should be enclosed in

brick-wall shafts, crowned by thin glass

skylight, and extended through roofs

having fire doors with openings to

storeys. Enclosed vertical openings are

considered to be the most prominent fea-

tures contributing to fire cost and loss

of life. Neglect to guard these openings

is common. Pains should be taken to

rectify this condition in all existing

buildings as well as in those hereafter

erected, particularly if of mercantile,

manufacture or storage occupancy.—-Ex.

®

W. L. HKHKNS, ESQ.,

Chairman Cammell, Lalnl & Co., Birkeiiliejid
and Sheffield, Englan<l, who has arrived

iTi Canada to assist in the work of
organizing niunJtions production.

is used for wheels of small and moderate
dimensions, the composite wheels are al-

most invariably used for those of large

dimensions.

®
MILL CONSTRUCITON

MILL construction consists 'n so dis-

posing the timber and plans in heavy

and solid masses as to expose the least

number of comers or ignitible projec-

tions to fire, to the end also that when
fire occurs it may be most readily

reached by water from sprinklers or

hose.

It consists in separating every flo.'r

from every other floor by incombustible

stops-^liy automatic hatchways, by en-

casing stairways either in brick or othei-

incombustible partitions so that a fire

shall he retarded in passing frpm floor

to floor to the utmost that is consistent

with the use of wood or any material in

construction that is not absolutely proof

against fire from any sonrcc.

MUNITIONS CLASSES IN
SCOTLAND

CONSIDERABLE interest is bping, ev-

inced in these classes, and a'ready be-

tween 1,200 and 1,300 applications from
intending students have been received

by the governors of the Glasgow Tech-
nical College, although the classes

must, for the present, be limited to

thirty workers at a time. At the mo-
ment this is the total number of lathes

available, and, withal, larger engineering

works being so fully occupied on Gov-
ernment contracts, the only possible

chance of increasing this number is to

get some on loan from smaller trades-

men who might be able to spare them.

_^@
WATER meters in London, Ont., num-"
bered 2,562 January 1, 1915, an increase

of 486 during the previous year. Only
17 per cent, of services are metered, al-

though 24 per cent, of the water con-

sumed passes through meters and fur-

nishes 40 per cent, of the revenue. Each
inhabitant of this town of 56,000 popu-
lation consumes on the average 81 Im-
perial gallons per day and the cost of
the wafer is $34.15 per million gallons.
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WIDE FACE RING WHEEL
GRINDER

AN improved flat surface grinder of

the ring wheel lype has just been

placed on the market by Charles

H. Besly & Co., 120 North Clinton St.,

Chicago. This machine is called a Besly

Wide Face King Wheel Grinder, and as

shown in Fig. 1, is similar to the single

spindle lever feed Besly disc grinder

except that for roughing off scale and ex-

cess stock one end of the spindle is

equipped with a pressed steel chuck hold-

ing a wide face vitrihed ring wheel. This

giindinu' wheel has 8 inches to 10 inches

width cf grinding face, so that work may
be allowed to "float" on this broad face,

while grinding; same as is done on the

usual steel disc wheels covered with

cloth abrasive discs.

These vitrified grinding wheels are

more efficient and economical than cloth

back abrasive discs for heavy rough

grinding on scale; in fact, large rough

work may be accomplished on the wide

face ring wheel grinder which cannot be

done at all on the ordinary disc grinder.

Besly grinders have, heretofore, been
equipped with ring wheel chucks for

rough grinding, but with comparatively

narrow-faced ring wheels which made it

necessary, to rigidly clamp any work
which was to be ground. The advantage
of the wide face ring wheel as compared
with the original narrow face ring wheel

is that much work may be "floated"
against the wide face wheel as in disc

grinding and ground without clamping.

This saves time in chucking. There is a

further saving in the time of grinding

l)ecause with the wide face ring wheel

nu)re cutting points are in action, as it

grinds all over the face of the work at

once—side swiping. The opposite end of

spindle is equipped with the usual steel

disc wheel set up with cloth back abra-

sive discs for finish grinding.

external projections. This makes the

chuck especially safe. As grinding wheel

wears away, it may be set out ia the

chuck by means of a laminated wood
plate supplied with the chuck.

The Besly wide face ring wheel grind-

er is built in two sizes: No. 17 carrying

vitrified grinding wheel 24-inch diameter,

',\-*^,\ ' ..'^. '.'^ v;;. :,*,* i>-,;»^.'>

.'".:''-''.'V-'r.-.','

Mm\\\\m£s^;\m^^^

PRESSKD STBEI. CHUCK WITH CLAMP
I'LATK.

RING AND LAMINATED P.4CKIXG

Chuck body is pressed steel, double

riveted to a east iron centre. Construc-

tion of this centre is such that spindle

bearing projects into the chuck, thereby

minimizing overhang. Chuck body is

drilled and tapped from the back to re-

ceive headless threaded plugs for bal-

ancing. Grinding wheel is held in the

ciiuck by pressure over its periphery.

This pressure is applied by means of a

wrought steel tapered clamp ring, pass-

ing around the grinding wheel. This ring

is drawn into the tapered chuck body

by means of clamp screws operated from
the back of the chuck body. A suitable

steel plate is provided to fit the centre

hole of the grinding wheel and guard the

heads of the screws which hold the chuck

on the grinder spindle; so there are no

S-inch hole, 8-inoh width of grinding

face, illustrated in Fig. 1, and No. 16

carrying vitrified grinding wheel 30-inch

diameter, 10-inch hole, 10-inch width of

grinding face. All ring wheels are 3-inch

thick when new and may be worn down
to 1 inch in thickness.

Examples of economical surfacing are

shown in Figs. 2 and 3, the former show-

ing grinding of pillow blocks and caps.

The 6 in. x 13 in. bottom surface of the

cast iron pillow block was formerly done

on a variable speed, motor driven shap-

er, using high speed tools to the limit

of their capacity. In order to make this

suitable for grinding instead of shaping,

the pattern was changed. Very little

stock was left for finish, and surface

m
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was recessed in molding to facilitate

grinding. By a little care on the part

of the moulder, these castings came to

the grinder with a maximum of 1/16 in.

stock for finish.

The No. l7 Besly wide face ring wheel

grinder rouglied and finished these sur-

faces, to size and flat—tested on surface

plate, in less than two minutes. Former

time on sliaper was about twentj^

minutes. ' Allowing for careless mould-

ing, necessitating the removal of i/g in.

of stock, the g'rinder accomplishes the

work in three minutes as against 20

minutes for the shaper, this time cover-

ing all work, floor to floor, including sur-

face piate test. It will be noted that

these heavy pillow blocks and caps are

ground without rigid chucking—the work
"floats" against the grinding wheel both

in roughing and finishing operations.

Referring to Fig. 3 which shows
grinding of automobile gear shifter

covers; these castings are malleable iron

and rather frail. As they are ground
without rigid chucking, there is no

chance to distort the casting as when
rigidly clamped for milling.

The grinder workholder is very simple.

The work rests loosely on three studs

projecting from the face of the angle

plate. The work is located and sup-

ported on this three-point bearing by
means of four studs projecting from the

angle plate. The time on this job is 200

g:rinding operations per hour, per operat-

or, or 100 castings roughed and finished

per hour, per operator. As machine ac-

commodates two operators, the produc-

tion per machine is double that above

mentioned. The geared lever feed work

table used on this Besly grinder gives the

operator a leverage of 20 to 1, so that

witli a very slight pressure of the operat-

or's hancf, the work is forced against the

gTinding wheel with sufificient pressure

to secure maximum grinding efficiency.

To secure the best results, it is neces-

16 IN. HEAVY DUTY ENGINE
LATHE

THE 16-in. "Oliver"' engine lathe em-

bodies in its construction a number of

new ideas in design. It is built with

ample power and is quite rigid for heavy
and fast cuts.

The headstock is of three-step double

K-INcn HE.WV niTV ENGINi: LATHK.

sary to use care in designing pattern-

making and moulding, so that the work
may come to the grinder with the mini-

mum amount of stock for finish, and

large surfaces should be relieved to

facilitate srrinding.

FIG. 0. oi.i. I'l.NU S.\1AIjL .M.VLLEABLE IRON CASTINGS.

back-geared type, using 3% in. wide

belt. The spindle is large in diameter,

with long bearings, lubricated by means
of felt wipers feeding from large pock-

ets. Spindle is of special high carbon

steel accurately ground. The cone pulley

is so designed as to carry a large oil re-

servoir, which provides lubricant at all

times. The drive pinions for the. back

^ears are one solid forging made of spe-

cial high carbon steel and pressed into

the cone pulley, keyed on, and rein-

forced by three fllister head screws. A
replaceable bronze bushing gives the

l)roper bearing for the spindle in these

gears. Thrust is taken against the front

end of the rear bearing housing on a

liardened and ground steel collar.

The bed is of very liberal pro|)ortions,

being 7 ft. 2 in. long x 13 in. deep x 15

in. wide, and is strongly reinforced by

boxed sections. The supporting columns

are so placed as to allow no overhang

at the end of the bed, and they are

made wide so as to shorten the span of

the bed lietween. tiic columns. Saddle

carrying cross slides to the post and

apron is unusually heavy and generous

in its measurements. It is 7 in. wide

at the bridge and a 241/2 in- bearing on

the shears. Cross slide and compound

slide are both provided with taper gibs

to take up wear, and both screws for
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this slide are indexed to read to .001

inch.

The apron is east in one piece, and

provides a double bearing to all gears.

The tailstock spindle is of the same
material as the hearstock spindle and

out of mesh witli the worm wheel. The
diameter of the turret across the flat is

12 in. The bore for the tools is 2 in.,

and on each face four holes are tappeil

to secure special tool holderf or other

special equipment as desired. The tur-

mSSmJ^^^^^^^^^^^^^^^^^^^ She """— 41 * — ~ - », „., _ ,^

IG-INCH LATHE FITTED WITH TURRBT.

accurately ground. Tailstock is clamped

to the bed by means of a single heavy

cast iron clamp operating the whole

length of the tailstock, and secured by

two bolts diagonally placed, which pro-

vides one of the best methods yet adopt-

ed for locking a tailstock. Tailstock

casting is not split, but the spindle is

locked by means of a clamping lever

acting on double nuts, machined to fit

perfectly to tailstock spindle.

The gear box for the quick change

gears is very compact, requiring only

two levers to obtain the thirty-two

threads, ranging from three to forty-

six per inch. Feeds, thirty-two in num-
ber, range from .0076 in. to .111 in. per

revolution of spindle. All gears and
shafts in the gear box are lubricated

from but two oil cups, and there is no

multiplicity of oil holes to become
clogged with dirt. Gears are all steel

machine cut. The gear box is so ar-

ranged that part of the box extends into

the bed and projection beyond the front

of the bed is reduced to a minimum,
making a very compact drive. All

shafts in the gear box are bronze

bushed.

For lathes requiring turret, the tail-

stock, change gear box, apron and saddle

are omitted, and the turret base, slide

and turret are placed upon the bed. By
means of suitable gearing the turret is

connected positively to the spindle, and
may be operated by power feed if de-

sired. Change gears supplied with a ma-
chine thus equipped, allow four feeds,

viz.: .010 in., .012 in., .015 in., .018 in.

per revolution of spindle. To change to

hand feed it is simply necessary to trip

the power fep'd lever, dropping the worm

ret head revolves upon a very large stud

fitting it exactly, so that it is not neces-

sary to use the clamping lever at each

operation unless heavy cuts are being

taken. The revolving head is of hexa-

gon shape, giving better results for box
tools. By forcing the turret slide back
by means of the hand wheel the locking

nlunser is automatically released and
the head revolved to

the next station.

The turret is self-

indexing, the locking

plunger being tool

steel kept in line

with taper gibs and ^.^^^^

seating itself in a outie

hardened steel ring w/>"'-

underneath the tur- ^^ ''

ret. The feed shaft

is keywayed for 30 •

in. from tlie end,

p e r m i t t i n g the

whole turret me-
chanism to be moved
up close to the head-
stock if it is neces-

sary to machine
short work.

The equipment for

the turret lathe con-

sists of double fric-

tion countershaft, pump and piping and
flexible hose with steel chip and. drain

pan, centre bushing and knock-out plug,

and one No. 4 Morse taper centre and
all necessary wrenches, (Chuck not in-

cluded,)

Equipment for the regular engine

lathe consists of double friction counter-

shaft, tool post,;.? in. face plate, centre

bushing and knock-put plug, pump, pip-

ing and flexible hose, steel chip pan,

two No. 4 Morse taper centres, and ne-

cessary wrenches.

The principal spebiflcations of this

lathe, which is the product of the Oliver

Machinery Co., Grand Rapids, Mieh.,

are as follows:

Swing-over carriage lO'/i in-

Swing-over shears ITVa in.

Length of bed 7 ft. 2 in.

Distance between centres 381/2 in.

P'ront spindle bearing ....3 in. x 5 in.

Rear spindle bearing . .2% in. x 3% in.

Tailstock spindle diameter 2^8 in.

Tailstock spindle travel 6 in.

Hole through spindle 15/16 in.

Countershaft pulleys 12 in x 4 in.

Countershaft speeds .... 180-220 r.p.m.

Weight on skids 3,150 lbs. net.

©
DUPLEX STEAM TRAP

THIS Duplex Return Steam Trap is de-

signed to fill all the requirements where

a reliable and inexpensive method of

handling condensation is necessary. It

receives the water of condensation from
whatever source and automatically de-

livers it into llie boiler, or elevates it to

a heater at practically the temperature

corresponding to the pressure at which

the steam is condensed.

Self-cleaning valves of the sliding

type are used. These are brass-lined and
not liable to choke. The device feeds

direct from the main or other source,

discharging a continuous stream of

are used in operating this trap and the

)Trl.EX STEAM TltAr AXP r.OlI.EK FEEDER.

water to the boiler. No levers or weights

whole arrangement is located entirely on

the exterior of the boiler where all parts

are easily accessible.

Wlien one tank is fi'ling the other is

emptying, the difference in weight of

water in the druirs operating the system.

The American Duplex Steam Trap Co.

of Detroit, Mich., aft the makers of this

appliance.
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DEVELOPMENT OF SHELL MAKING
OPPORTUNITIES

THE certainty of a prolonged struggle in Europe has

practically eliminated all unc-ertainty regarding de-

velopments in Canada's shell industry, and tlie

net result is that we are now on the eve of emharking
on the manufacture of types- of shells in quantity, size and

weight that not only easily surpass our present accomp-
lishment, but call for equipment, methods, devices, attach-

ments, and operative skill more diversitied and more
highly specialized than has yet been our privilege or

opportunity.

The abnormal demand for macliine tools and the myriad
accessories incidental thereto shows little, if any, abate-

ment so far as tlie manufacture of ,3.3 shrapnel and 3.3 and
4.5 high explosive shells is concerned. In spite of this,

and the fact that the placing of orders for these specialties

will be continued without intermission and more or less

indefinitely, contracts are being let for not only larger

type shells, but for quantities of them that may easily

rival the prolific production output of the above-mentioned
small size pro,iectiles.

Our editor has just returned from Ottawa, where he
was privileged to meet Messrs. W. L. Hichens and R. H.
Brand, who recently arrive<l from England to assume
expert representation of the British Minister of Muni-
tions on our Shell Committee.

Advantage was taken of the opportunity while in

Ottawa to discuss a few features of the munitions situa-

tion in Canada and Great Britain at the present time, and
relative to the easily unparalleled conditions that must
necessarily be faced by both countries on conclusion of

the war. The matter of ordnance manufacture in Canada
also came under review.

Although but a few days in Canada, Messrs. Hicliens
and Brand had got well into harness, and, while the for-
mer was more or less a stranger in our midst, it was early
apparent in the course of conversation that Mr. Brand was
neither a stranger in the geographical sense of the word,
nor in a business sense. Considering, however, the im-
portance of the mission of the two gentlemen, it was by
no means surprising that a widespread intimacy of men
and things Canadian revealed itself.

Appreciation of the shell production of our metal-
working plants, large and small, was expressed. Labor
conditions were also touched upon, the employment of

female labor on an extensive scale by munitions firms in

Britain being referred to as the only solution there for the

shortage of male labor, so far as maintenance and con-

tinuity of output was concerned.

Regarding the position of factories both here and in

Great Britain when peace is declared, there was a tend-
enc.y evident to presuppose a possibly brief but trying
period during which the readjustments to peace conditions
were being made. It was, however, anticipated that a
gradual slowing down of munitions production would be
operative througli the better part of the succeeding twelve
months, and that in the case of the specially-built and
equipped "National" factories in Great Britain, these

would be promptly closed down.

In the matter of the establishment of a Canadian
ordnance factory, the consensus of opinion favored same,

it being believed that, despite the lapse of time necessary

to construct, equip and bring to the production stage such

a plant, the,venture would be worth while from the present

war point of view, and would be an asset of considerable

value to us against future war possibilities.

The addition to the personnel of Canada's Shell Com-
initt(»e of W. L. Hicliens and R. li. Brand gives unmistak-
able proof of whole-hearted intention on the part of

Britain's Munitions of War Minister to not only follow

lip the achievement of the Shell Committee formed by our
Minister of Militia, but to strengthen, develop and broaden

the scope by enlarging the opportunity of that body, and
through it make our metal-working plants more patriotic-

allv and conimerciallv effective.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON.

Grey forge, Pittsburgh .

.

Liake Superior, char-

coal, Chicago

Ferro Nickel pig iron

(Soo)

Middlesboro, No. 3 . . .

.

Carron, special

Carron, soft

Cleveland, No. 3

Clarence, No. 3

Glengaruock

Suinmerlee, No. 1

Summerlee, No. 3

Michigan charcoal iron.

Victoria, No. 1

Victoria, No. 2X
Victoria, No. 2 plain..

Hamilton, No. 1

Hamilton, No. 2

... $15 20

.

.

16 75

25 00
Montreal. Toronto.

$24 00

25 00

25 00

24 00

24 50

28 00

30 00

29 00

28 00

24 00

23 00

23 00

23 00

23 00

Tea lead .

Sci'ap zinc

? 3 75

11 50

J 3 50

10 00

21 00

21 00

21 00

21 00

21 00

FINISHED IRON AND STEEL.
Per Ponnd to ZiEtrare Buyers. Cent».

Common bar iron, f.o.b., Toronto. . 2.35

Steel bars, f.o.b-, Toronto. .' 2.45

Common bar iron, f.o.b., Montreal 2.35

Steel bars, f.o.g., Montreal 2.45

Twisted reinforcing bars 2.35

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh 1.60

Tank plates, Pittsburgh 1.60

Beams and angles, Pittsburgh.... 1.60

Steel hoops, Pittsburgh 1.75

F.O.B., Toronto Warehouse. Cents.
Steel bars 2.40

Small shapes 2.65

Warehouse, Freight and Dnty to Pay. Contc.

Steel bars 2.25

Structural shapes 2.50

Plates 2.30

Freight, PittshnrKh to Toronto.

18.9 cents carload; 22.1 cents less

carload.

BOILER PLATES.
Montreal. Toronto.

Plates, 14 to 1/2 in., 100 lb. $2 35 $2 35
Heads, per 100 lb 2 60 2 60

Tank plates, 3-16 in 2 70 2 70

OLD MATERIAL,
Dealers' Bnyingr Prices. Montreal. Toronto.

Copper, light $12 25 $12 25
Copper, crucible 14 25 14 00
Copper, uneh-bled, heavy 14 25 13 50
Copper, wire, unch-bled. . 14 25 14 00
No. 1 machine compos 'n 11 50 11 50
No. 1 compos 'n turnings 10 25 10 00
No. 1 wrousrht iron 10 00 8 50
Heavy melting steel 8 50 8 50
No. 1 machin'y east iron 13 50 12 50
New brass clippings 11 00 11 00
No. 1 brass turnings.... 9 00 9 00
Heavy lead 4 60 4 50

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Aug. 27, 1915:
JLapweld

Va, % in.

Bnttweld
Black Oal.

Standard

% to IVa in. .

2 in

21/2 to 4 in .

.

41/2, 5, 6 in..

7, 8, 10 in. .

.

Va, % in.

63

68

73

73

73

381/2

471/2

521/2

521/0

521/2

69

72

70

67
X strong P. E.

.. 56 38I/2

.. 63 451/2

67 491/2

68 501/2

3/4 to 11/2 in.

2, 21/2, 3 in.

2 in

21/2 to 4 in

41/2, 5, 6 in

7, 8 in

X.\ strong P. E.

14 to 2 in 44 26I/2

21/2 to 6 in

7 to 8 in

Genuine Wrot Iron,

63

63

66

59

43

40

% in.

V2 in

% to 11/2 in.

2 in

21/2, 3 in. .

.

31/2, 4 in. .

.

41/2, 5, 6 in.

7, 8 in

57

62

67

67

67

321/2 ...

411/2 ...

461/2 ...

461/2 63

461/2 66

.... 66

.... 63

.... 60
Wrought Nipples.

4 in. and under

4% in. and larger

4 in. and under, running thread.
standard Couplings.

4 in. and under
4I/2 in. and larger

Gal.

481/2

511/2

491/2

441/2

451/2

481/2

481/2

391/2

25y2

201/2

421/2

451/2

451/2

421/2

371/2

771/2%

721/2%

571/2%

60%
40%

MILLED PRODUCTS
.Sq. & Hex. Head Cap Screws 65 & 5%
Sq. Head Set Screws 70 & 5%
Rd. & Fil. Head Cap Screws 45%
Flat & But. Head Cap Screws 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in. N 70%
Semi-Fin. Nuts up to 1 in 70%
Semi-Fin. Nuts over 1 in 72%
Studs ! 65%

METALS.
Montreal. Toronto.

Lake copper, carload ...$20 00 $19 50
Electrolytic copper 20
Castings, copper 19
Tin .38

Spelter 18

Lead 6

Antimony 35
Aluminum 60 00

Prloe* per lOfl lbs,

00
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COKE AND COAL.
Solvay Foundry Coke $6.25
Connellsville Foundry Coke 5.65
Yough, Steam Lump Coal 3.83
Penn. Steam Lump Coal 3.63
Best Slack 2.99

Net ton f.e.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 35c^
At warehouse SOc'
Dtaconnta off new lint. Warrhoase price at

Montreal and Toronto.

MISCELLANEOUS.
Solder, half-and-half 0.23
Putty, 100-lb. drums 2.70
Red dry lead, 100-lb. kegs, per cwt. 9.65
Glue, French medal, per lb 0.1.')

Tarred slaters' paper, per roll .. 0.95
Motor gasoline, single bbls., gal..

.

0.2:3

Benzine, single bbls., per gal. ...0.251/?;

Pure turpentine, single bbls 0.80
Linseed oil, raw, single bbls 0.77
Linseed oil, boiled, single bbls. . .

.

0.80
•

P'aster of Paris, per bbl 2.50
Plumbers' Oakum, per 100 lbs... 4..50

Lead Wool, per lb 0.11
Pure Manila rope 0.16

.
Transmission rope, Manila 0.20
Drilling cables, Manila 0.17
Lard oil, per gal 0.73
Union thread cutting oil 0.60
Imperial quenching oil 0.35

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
^4 in -.

$9.00
5-16 in 5.90

% in 4.95
7-lfi in 4.65
% in 4.40
9-16 in 4.05

% in 4.30

% in 4.15
% inch 3 65
1 inch 3.45

Above qaotatlons are per 100 lb«.

TWIST DRILLS.

%
Carbon up to IVg in 55
Carbon over IV^ in 25
High Speed
Blacksmith 55
Rit Stock 60 and 5
Centre Drill 20
Ratchet 20
Combined drill and c.t.s.k 15

DUconnts off itandard list.

REAMERS.

Hand 05
Shell ...!.!!!!.!" 25
Bit Stock 25
!^"^^«

'.'.'.'.'.

65
Taper Pin 25
Centre

25
Pipe Reamers gO

DIaeonnti off atandarH lint.

CANADIAN MACHINERY 457

IRON PIPE FITTINGS.
Canadian malleable, A, 25 per cent.;

B and C, 35 per cent.; cast iron, 60;
standard bushings, 60 per cent.; headers,
60; flanged unions, 60; malleable bush-
ings, 60; nipples, 75; malleable, lipped
unions, 65.

TAPES.
Chesterman Metallic, 50 ft $2.00
Lufkin Metallic. 603, 50 ft 2.00
Admiral Steel Tape, 50 ft 2.75
Admiral Steel Tape, 100 ft 4.45
Major Jun., Steel Tape, 50 ft 3.50
Rival Steel Tape, 50 ft 2.75
Rival Steel Tape, 100 ft 4.45
Reliable Jun., Steel Tape, 50 ft. . . 3.50

SHEETS.
c, . , , , „ Montreal Toronto
Sheets, black. No. 28 $3 00 $2 85
Canada plates, dull,

52 sheets 3 15 3 15
• Canada Plates, all bright.

.

4 60 4 75
Apollo brand, 10^4 oz.

galvanized 5 50 4 80
Queen's Head, 28 B.W.G. 6 00 5 95
Fleur-de-Lis, 28B. W. G... 5 75 5 75
Gorbal's Best, No. 28 . .

.

6 00 6 00
Viking metal, No. 28 . .

.

5 25 5 25
Colborne Crown. No. 28.. 5 70 5 80
Premier No. 28 5 40 5 20

BOILER TUBES.
^'^e Seamless Lapwelded
1 in. $14 25
1% in. 14 25
1% in. 14 25 '

1% in. 14 25 '

2 in. 14 25 9 25
2% in- 15 50 10 50
2y2in. 16 50 11 50
3 in. 21 00 12 25-

3% in. 24 00 14 50
4 in. 29 50 is 50

Prices per 100 feet. Montreal and Toronto.

WASTE.
vw T. .

WHITR. Cent, per lb.AAX Extra liy,
X Grand 11

"

^^^R 1014
^ E'npire 09V,
^ Press 083/

coi/OREn.

J;'"" 0734
Standard 07
P"P"l«r

061/t
K«en ogy^

WOOL PACKING.
Arrow 17
Axle

^.3

^^n^'i'
Of)

Anchor 07
WAsiTEn nrPBRS.

Select White q ogy.
Mixed Colored OdV^
Dark Colored OSV.

This list subject to trade discount for
quantity.

Standard
BELTING RUBBER.

M%
Best grades r^f,of.

BELTINO-NO. 1 OAK TANNED.
Extra heavy, single and d'ble, 40 & 10%
Standard 50^//

Cut leather lacing. No. 1 $1.20
Leather in sides \_\q

ELECTRIC WELD COIL CHAIN B.B.
% in $12.75
3-16 m gQo
% »n g QQ
5-16 in 4jg
% in .'

3.75
^-16 in 3 73
V2 in 3.75
% in 3 60
% "1 3.60

Prices per 100 lbs.

PLATING CHEMICALS.
Acid, boracie $ .15
Acid, hydrochloric ^. .05
Acid, hydrofluoric Qg
Acid, Nitric jq
Acid, sulphuric 05
Ammonia, aqua Qg
Ammonium carbonate 15
Ammonium chloride U
Ammonium hydrosulphuret 35
Ammonium sulphate 07
Arsenic, white jo
Copper sulphate 10
Cobalt Sulphate 50
Iron perchloride 20
Lead acetate jg
Nickel ammonium sulphate 10
Nickel carbonate 59
Nickel sulphate 15
Potassium carbonate 40
Potassium sulphide (substitute).. .20
Silver chloride (per oz.) .65
Silver nitrate (per oz.) .45
Sodium bisulphite 10
Sodium carbonate crystals 04
Sodium cyanide, 127-130% 35
Sodium hydrate 04
Sodium hyposulphite (per 100 lbs.) 3.00
Sodium phosphate 14
Tin chloride . ,45
Zinc chloride 20
Zinc sulphate 07
Prlren Per Lb. Cnlesa OtfaerwUo Stated.

ANODES.
Nickel 47 to .52
Cobalt 1.75 to 2.00
Copper 22 to .25
Tin 45 to .50
Silver 55 to .60
5^inc 22 to .25

Prieei Per Lb.

PLATING SUPPLIES.
Polishing wheels, felt 1.50 to 1.75
Polishing wheels, bullneck.. .80
Emery in kegs 41/2 to !o6
Pumice, ground .05
Emery glue 15 to .25
Tripoli composition 04 to .06
Crocus composition 04 to .06
Emery composition 05 to .07
Rouge, silver 25 to .50
Rouge, nickel and brass. . . .15 to 3R

Prirea Per L>b.
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The General Market Conditions and Tendencies

This section sets||forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., Nov. 8, 1915.—The
sjeneral industrial situation still shows

an improving tendency. While the bulk

of the business is largely due to the fill-

ing of contracts for munitions and war
supplies, considerable activity is being

shown in other spheres of industrial en-

terprise.

Several plants, closely connected with

shell-making in and around Montreal,

are contemplating building additions to

their present factories, or erecting new
plants entirely to meet the requirements

of the newly-placed orders. It is under-

stood that the Canada Cement Company
have commenced operations on a plant

which, when completed, will be fully

equipped with the necessary machinery

for the production of 9.2 high explosive

shells.

The successful harvesting of an un-

precedented crop will go a long way to

stimulate trade conditions in Canada.

The transportation of the crop is expect-

ed to tax to the limit existing facilities

and equipment, both on land and water.

Pig Iron

Reports from many sources show con-

ditions steadily improving in the market
for pig iron. Tor some time there was
apparent the possibility of a shortage in

the supply, due to the heavy demand
for steel bars and billets. Production

has, however, been well maintained, the

pace set by the unprecedented output re-

quirements of the steel mills notwith-

standing. While advances fail to be

noted in the quotations of foreign mar-
kets, local prices remain steady. In-

creased demand in the near future, due
to the requirements of shell manufac-
turers, for the production of larger

shells may cause a further advance and
tend to create a scarcity.

If the production of pig iron becomes
in excess of the quantity consumed, no
serious inconvenience will be caused.

Steel

The exceptional situation in the iron

and steel trade has a tendency to put
the general markets somewhat out of
balance. No definite prices can be ob-

tained on many steel products, as many
of the mills have withdrawn quotations.

In numerous instances it is not a ques-
tion of price, but of output, as the mills

are full up with orders that will keep
them busy at full capacity for a period
of six months to a year or more. The
advent of further orders for 3.3 and 4.5

shells and the placing of contracts for

the larger high explosive shells will, of

course, make the situation still more
acute.

Purchasers of finished steel are hav-
ing great difficulty in securing early de-

livery, and in some cases it is only the

largest buyers that are getting any
reasonable satisfaction on their manu-
facturing needs for 1916. Some concerns

may find their future output seriously

curtailed for lack of raw material.

Machine Tools and Supplies

Machine tool builders are having
added responsibility placed upon them
by the inquiries for equipment for the

production of 5-in., 6-in., 8-in. and 9.2-

in shells. No definite information is

available as to the firms receiving orders

tor these munitions, but it is learned

that several of the largest plants

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-
partment, Ottawa, has published

the following list of purchasing
agents for military purposes for

the allied Governments:

International Purchasing. Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56
McGill Street, Montreal; Captain
LafouUoux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti
and Alexsieff, care Military At-
ache, Russian Embassy, Wash-
ington, D.C.

throughout the Eastern provinces have
signed contracts for shell orders amount-
ing to anywhere from $5,000,000 to $25,-

000,000. With the completion of the

placing of these contracts and further

orders for the smaller shells, the demand
for tools is bound to tax the resources of

machine tool makers to the utmost. The
equipment necessary for the larger .size

shells will require very heavy machinery,

and facilities for handling will require

careful consideration on the part of the

tool builder and the shell manufacturer.

The 9.2-in. and 8-in. shells, and even

the 6-in. shells, will necessarily require

different equipment than that being used

for the smaller and lighter projectiles.

Convenient and economic methods must

be adopted for handling the heavy
shells in and out of the different ma-
chines and transferring them from
opeeration to operation. Chain blocks,

air hoists and monorails or transfer

trucks will be required, and means of
holding the shells and driving them
while being turned will call for sjjecial

thought and consideration. Inquiries
have been received by one dealer for 35
large projectile lathes for the manufac-
ture of 9.2-in. shells.

Metalis

The general trend of the metal mar-
kets is to advance, and while quotations
remain unchanged locally, there is a
possibility of slight advances in some
lines before the close of the present
week. Lead will very likely be stronger.

Sew York quotes the following ad-
vances:—Spelter, .75 cents; lead, .15

cents; tin, 2.32 cents, and antimony, 1.25

. cents per pound.

Copper

Slight improvement is shown in the

copper market, but owing to the com-
paratively poor showing of last month,
producers are still in a position to sup-
ply the demand without noticeable ad-
vance in prices. Requirements of copper
for shell orders now being placed may
have some effect towards increasing

prices.

Tin

While activity in the foreign markets
appears brisk, the local situation is little

changed from the previous week, and
quotations are hplding firm. An ad-
vance of 2.32 cents per lb. is shown on
the New York market, due to the ap-
parent scarcity of supply. Local dealers

are quoting 38c per pound.

Spelter

A decline in the price of spelter is

looked for in the near future. Producers
are gradually increasing the supply over

that of the demand, and prospects are

that quotations on spelter will be lower
than at present. Foi-eign demand has
created an advance in the United States,

but there is little to indicate what the

ultimate condition of the market will be.

The price is steady a*: 1^ ,ents per lb.

Lead

Quotations on lead remain firm, and
the situation is unchanged. However,
local dealers expect an advance before

the coming week. Present price. 614

cents a lb.

Antimony

The market is quiet, but quotations re-

main firm, present price being 35 cents

per lb.

Old Material

Business is quiet with dealers in old

material.. Inquiries for heavy meliing
steel and turnings have fallen off con-

siderably. Prices remain unchangi;d.
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with the exception of tea lead, which

shows an advance of 25 cents per 100

lbs,, and scrap zinc; which has risen to

$11.50 per 100 lbs.

Toronto, Ont., Nov. 9.—The indus-

trial situation continues favorable and

there is an increase of confidence for tho

future in business circles. In addition

to heavy increases in e.xports tlie Do-

minion revenue is steadily growing. The

customs returns for October were about

four million dollars more than for the

corresponding month of 1914, while for

the first seven months of the present

fiscal year the revenues were seven mil-

lions more than for the corresponding

period of last year. The high ocean

freight rates at present prevailing are

a serious handicap to ordinary trade

other than war business. The rates

which are very much higher than at

normal times, add considerably to the

cost of the product and so ha-e a ten-

dency to restrict business.

Developments in the shell industry

are being followed with the greatest in-

terest ; this is to be expected, consider-

ing the large amount of money involved.

Contracts for the 6-in., 8-in. and 9.2-in.

shells are being allotted gradually, and

it is pretty well understood who are the

recipients, although the amounts and

values have not been given out officially.

A large number of tenders for shells

and shell parts have been submitted and

their consideration requires considerable

time and attention. The reorsanizatiou

of the Shell Committee will probably not

take place until tlie awarding of the var-

ious contracts has been completed. Sir

Frederick Donaldson has left for Eng-

land, where he will report to the War
Office as to conditions in Canada and the

feasibility of establishing ordnance

works here.

Steel Market

The most important development in

the steel market this week and one

which indicates the trend of business is

tl'e withdrawal of prices on steel bars.

The mills have taken this action on ac-

count of the unsettled condition of the

market due to the heavy demand for

steel and the difficulty in promising de-

liver>'. Tlio mills will until further no-

tice quote on application onlv for prompt

acceptance. Canadian steel companies

have advanced steel bars 10c, to .$2.45

per 100 lbs., which price is really nom-

inal. Iron bars are unchanL'cd at $2..S5.

Pittsburgh bars for Canadian consump-

tion are quoted nominally at 1..50c, but

i
higher prices are more general. The steel

market is very active and the demand
for steel for munitions is steadily in-

creasinir. The placing of orders for the

lar'/o-calibre shells will mean n ronsid-

em'^Ie incrpimc in tnnnage. and will tax

the cnnncitv of the mills. Tliis business

will be additional to the requirements

for the 18-pdr. shells, which are still

being' produced in large quantities. The
steel trade is in an exceedingly pros-

perous condition and the present activity

will no doubt be a permanent benefit to

the industry.

Prices of electric weld coil chain have

been reduced, but in all probability will

only be effective a short time. With a

higher tendency on all steel products,

chain cannot help but be effected. Proof

coil chain, fire welded, is unchanged but

an advance is looked for in the near

future. Seamless boiler tubes are very

firm at last week's advance and may go

still higher. Prices of boiler plates have

been readjusted in an upward direction.

Galvanized sheets are strong, some

brands having been advanced. The ten-

dency is decidedly in an upward direc-

tion on account of the high prices of

spelter, acid and black sheets. There is

only a fair demand for galvanized sheets

in Canada, although in the States there

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-

ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas Hilliard.

is secretary, and the commission

headquarters are at Ottawa.

is a large volume of export business.

Bessemer black sheets No. 28 gauge are

being quoted at 2.10c to 2.20c; open

hearth; No. 28, 2.20e to 2.24c, and blue

annealed No. 10 at 1.70c to 1.80c, Pitts-

burgh. "Premier" galvanized sheets

are now being quoted at $5.20 per 100

lb. Toronto. .

The high-speed tool steel situation

may fairly be said to be acute. The scar-

city, especially under present conditions,

is very serious and is causing consider-

able anxiety to makers of munitions. Al-

though prices are advancing all the time,

these ranging from .$2.50 to $,1.50 per lb.,

the makers are unable to promise either

a definite delivery date or the amount
specified. Stocks in Canada are very

low and supplies are difficult to obtain

from Sheffield, England, on account of

the restrictions placed on exports of tool

steel by the British Government because

of the enormous demand and the neces-

sity of conserving supplies. The heavy

demand in the States also makes it ex-

ceedingly difficult to obtain supplies

from the mills in that country.

The extraordinary demand in the

States for steel, particularlv for muni-

tions, continues and the mills are over-

whelmed with orders. The output is Ex-

panding rapidly and prices are steadily

advancing. For domestic delivery all

makers are quoting bars at 1.50c Pitts-

burgh, but export business is being

booked at considerably higher figures.

The heavy demand for billets continues

and prices are still advancing. Bessemer

billets are now being quoted at $26, open-

hearth billets at $28, and forging billets

range from $35 to $45 f.o.b. Pittsburgh.

Pig Iron

There is an increased demand for low-

phosphorus pig iron and there appears

to be some scarcity of this grade. It is

reported that Canadian buyers are un-

able to satisfy their requirements, one

interest being in the market for several

thousand tons monthly. Foundry grades

are in better demand, but the tonnage

is comparatively light.

Machine Tools

Although it is understood that no con-

tracts for the large shells have been

signed up, a number of firms who are

practically certain of getting some of

the business are making preparations to

this end. Enquiries have been sent out

for heavy lathes, but few orders have

actually been placed, although consider-

able activity is expected very shortly.

The situation is interesting to local

dealers, and also to the builders of suit-

able tools.

Supplies

Tlie demand for machine shop supplies

continues very active, and prices in

some lines have advanced. An all-round

advance in cotton and wool waste has
been announced ranging from y^c to Id

per pound according to quality, etc. The
long expected advance in leather belting

has materialized, the new discounts be-

ing 40 and 10 per cent, for extra heavy

single and double, and 50 per cent, for

standard quality. Prices of high-speed

cutters are higher, and the list lias been

revised with extras added. Prices on

high-speed twist drills are withdrawn
and quotations made only for prompt ac-

ceptance. Benzine has advanced aa:ain,

and is now quoted at 25V2C per gallon

in barrels. Gasoline is .3c higher and is

quoted at 23c per gallon. There is prac-

tically no change in prices of linseed

oil or turpentine, althoush the latter is,

subject to considerable fluctuation and
ranges from 76c to 82c per gallon.

Plumbers' oakum is a little higher, and

is quoted at $4.50 per 100 lb.

Old Metals

The metal for scrap iron and steel is

weaker, Canadian mills having covered
their requirements meantime. No. 1

wrought iron and heavy melting steel

are both lower, having dropped 50c a
ton. Machinery cast iron is stronger and
has advanced 50c per ton. The market

(Continued on page 46.) "^
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining Newt.

Engineering

Niagara Falls, Out.—W. P. Gonder is

in the market for turning machinery to

cost $1,000.

WoodsttDck, Ont.—W. Baird & Son

will build a machine shop to cost

$4,000.

London, Ont.—The Empire Brass Co.

will build an addition to their plant, to

cost $1,300.

Montreal, Que.—The Canadian Tube &
Iron Co. is building a machine shop on

St. Patrick street.

Niagara Falls, Ont.—J. E. Gardner, is

in the market for a 20 h.p. engine and

boiler to operate a sawmill.

Montreal, Que.—A fire at the Cana-

dian Steel Foundries plant on St. Pat-

rick street did about $1,500 damage on

Nov. 2.

Owen Sound, Ont.—The Canadian

Malleable Iron Co. will equip its plant

for the manufacture of 60-lb. high-ex-

plosive shells.

Owen Sound, Ont.—The Owen Sound

Iron Works Co. will shortly install ma-

chinery in its plant to manufacture

high-explosive shells.

Mount Brydges, Ont.—R. H. Bellamy,

Box 134, will purchase material for the

factory to be erected here for the Crow
Automobile Co.

Eustis, Que.—The Eustis Mining Co.

will extend their plant at a cost of

$100,000. Loomis & Dakin Co., Mont-

real, are the contractors.

Victoria, B.C.—The Victoria Chemical

Co. will commence shortly on the erec-

tion of an addition to its plant for th^i

manufacture of war material.

Leamington, Ont.—The town council

have decided to call for tenders for two
110 h.p. boilers for the waterworks. A
new boiler house will be built.

Chatham, Ont.—.7. D. Dort of Flint,

Mich., is associated with Robert Gray of

this city in a proposition to establish a

factory here for building motor cars.

Toronto, Ont.—It is announced that

the Canadian Tygard Engine, Ltd., has

purchased the old Ontario House, 942

Kingston road, for a factory, where
aeroplane and submarine engines may
be manufactured.

Sherbrooke, Que.— The .Canadian

Ingersoll Rand Co. will build a new ma-

chine .shop to cost $50,000. Anglins,

Ltd., Montreal, are the general contrac-

tors.

Vancouver, B. C.—An Eastern firm

with a rolling mill costing from $120,000

to $160,000, is looking for a location at

the coast, according to City Industrial

Commissioner Davison.

Renfrew, Ont.—The O'Brien Muni-

tions, Ltd., are building a smokeless pow-

der plant of a capacity of 35,000 pounds

per day. The plant will be opened about

the first of the year.

CoUingwood, Ont, — The Imperial

Steel and Wire Co. is reported to have

contracted with the British War Offlee

for a supply of munitions and special

articles used in trench warfare, the con-

tract price being close to $5,000,000.

Chatham, Ont.—A deal has been

closed whereby the American Well

Works Co., of Aurora, 111., will purchase

the old Defiance Iron Works plant in

Chatham. The plant was turned over to

the new owners for $12,000. They will

manufacture waterworks equipment.

Toronto, Ont.—The Canadian Tygard

Engine, Ltd., has concluded the pur-

chase of a tract of land at the corner of

Kingston road and Lawlor avenue, East

Toronto. The present buildings are to

be utilized as a factor}' to fill orde.'-)

until other buildings can be added.

Electrical

Stratford, Ont.—The Hydro Commis-
sion may install more transformers as

the existing units are carrying a capa-

city load.

Kingston, Ont.—B. R. Newton, of Ar-

den, situated about 50 miles from here,

has water power capable of developing

2,000 h.p. which it is suggested should

be taken over by the city and a hydro

electric system installed.

Owen Sound, Ont.—The high tension

work at the hydro-electric sub-station

here is almost finished, and the current

from the Eugenia Falls power plant

could be turned on in Owen Sound if

necessary. The wires which bring the

power from Eugenia into Owen Sound
at 22,000 volts have all been connected
with the transformers which step it

down to 2,300 volts.

Niagara, Falls, Ont.—The ratepayers

on Nov. 3. at a si)ecial election passed c

by-law approving a contract with tlie

Hydro-Electric Commission of Ontario.

The by-law was carried by a majority of

48. Another by-law appropriating $14,-

000 for machinery for the municipal

electric light plant was carried by a

majority of two. The Hydro contract

calls for a minimum of 2,000 horse-power

at $11.50 per horse-power, with an addi-

tional $1 per horse-pnwer for transmis-

sion, and the term is 30 vears.

General Industrial

London, Ont.—H. T. Reason contem-

plates the erection of a factory for the

manufacture of paper boxes.

Kingston, Ont.—The City CouncU
may buy a combination motor-driven

pump, chemical and hose truck.

Peterborough, Ont.—Fire damaged the

plant and stock of the Canadian Chicle

Co. on Nov. 1, to extent of $6,000.

Oshawa, Ont.—The council will ap-

point a town engineer and waterworks

superintendent. Thos. Morris is town

clerk.

Paris, Ont.—The Paris Wincey Mills

Co. will build a factory to cost $30,000.

P. H. Secord & Sons, Brantford, are the

contractors.

Prescott, Ont.—The Newell Mfg. Co.

of Ogdensburg, N.Y.. manufacturers of

hardware, propose establishing a plant

here. A by-law will be submitted to the

ratepayers on Nov. 15.

Montreal, Que.—^The Canadian Con-

solidated Rubber Co., Notre Dame
Street, are building an extension to their

factory to cost $3,000. G. M. Martin

& Co. are the general contractors.

Wingham, Ont.—A representative of

an American Safe Manufacturing Co.

was in town last week looking through

the old chair factory with a view to

buying. He was greatly impressed with

the town.

Windsor, Ont.^-The representative of

a large New England firm was in Wind-
sor recently seeking a location for a

branch plant. The company is anxious

to find a building with 15.000 to 20,000

square feet of floor space, preferring

rented quarters for the present.
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From the ore mines of Mesabi to the fighting front in France is a long way to go, but not
long enough to prevent a steady flow of shells and other munitions of war. The help which
Canada is giving to the Empire, grows in voUime and variety as it progresses Eastward and
the valued assistance being rendered by establishments such as the one described in this

article is convincing evidence of Canada's preient power and future potentiality.

THE entrance of Canada into the

ranks of munitions producing na-

tions was one of the unexpected
events of a war, in which the unexpect-

ed has been more than once prominent.

A year ago, when hostilities had been

in process for several months, there

were few, if any, indeed, who foresaw

the extent to which this country's re-

sources would be relied upon for pro-

viding not only ammunition, but army
stores of all descriptions in enormous
quantities. Possessing an area of 3,-

817,000 square miles, equal to more
than one-quarter of the land pos-

sessions of the Empire, with na-

tural resources more varied and ex-

tensive than any other colony, and
geographical location and political en-

vironment of the most favorable nature,

Canada would have failed in lier duty
as a loyal colony had she exerted her-

self one whit less strenuously than she

has done during the past year. Circum-
stanees point to intensification and con-

tinuation of such efforts till the British

Empire once more asserts itself as the

chief factor in the world's peace, and in

the attainment of such a state of affairs

Canada will be looked to for increased

help and support until the much de-

sired consummation of events is at-

tained.

The building of ordnance in the near
future along with impending develop-

ments in munitions manufacture will

tend more and more towards the con-

solidation of the Dominion as a self-

contained and fully developed unit, and
increase to a desirable extent the effec-

tive help so necessary in the terrible

struggle for liberty and justice.

The Genesis of a Shell

While the successful production of

guns will form the completion of Can-
ada's military development, the demand
for munitions has been most urgent, and
so far the efforts of all parties have been

so concentrated on actual production

that few of us have realized that every

step, every operation, every substance

that enters into a finished shell, and
last, but not least, the men and the

guns to use them; in fact, eaeli and every

phase in the life of a shell from the ore

mine to the battlefield is now in exist-

ence in this country.

The successful production of a mod-
em artillery projectile is dependent on

a degree of scientific knowledge, me-
clianical ability, and complexity of

operations, of which the casual observer

has only the faintest idea, and in devot-

ing its efforts to the manufacture of

munitions The Steel Company of Canada
affords a splendid instance of that

promptness, thoroughness and whole-

hcartedness which has been so charac-

teristic of our manufacturers.

Immediately it became apparent that

the company's services would be needed,

preparations for new, and alterations

to operating plant and equipment
were begun and carried out with

such promptness and alacrity that

in a very short time, shells were
being produced at a highly creditable

rate, and during the months which the

plant has been engaged on this work
the company has earned a lasting repu-

tation as a producer of material for

this purpose of the very highest order.

In considering this performance one

must remember that the metal is

made from the ore, the forging is

made from the metal, and the finish<>d

shell produced from the forging all un-

der the one management. The life story

of a shell as observed at the company's
various plants is fascinating, instructive

and highly stimulative of that industrial

patriotism whicli is so characteristic of

Canada's present efforts.

Mining the Iron Ore

Situated in the Mesabi range of

liills in the northern part of the

State of Minnesota, close to the Can-
adian border, and 800 miles from Ham-
ilton, Ont., as the crow flics, are vast

deposits of iron ore. From this locality,

known as the Lake Superior district,

about 40,000,000 tons of hematite iron

ore are shipped annually to blast fur-
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naces which yield more tlian three-quar-

ters of the pig iron production on the

North American continent. This red or

brown hematite is one of the richest

forms of iron ore, containing in some
cases as much as 68 per cent, of iron,

and in appearance resembles soft brown-
ish earth. The de-

posits of the Mesabi

range of hills lie

near the surface, and
are mined by means
of immense steam

shovels or excavat-

ors, such as are used

for digging founda-

tions, canals, rail-

way cuttings, etc.

These deposits are

particularly adapted
for handling by ma-
chinery, and the min-
ing, transportatio7i.

• and unloading of

this material have

resulted in the per-

fection of mechani-
cal appliances of

wonderful capacity

and efficiency.

Lake Transportation

Ore boats carrying Photo. LOAnixG
10,000 or 12,000 tons

of ore in one cargo, convey the ore

to its destination. These boats are

loaded from immense bins, into which
the cars from the mines are emptied, the

bins being elevated above the level of

the boats, so that by means of ore chutes

leading into each hatchway, the ore is

rapidly conveyed by gravity into the hold

of the vessel. In a few hours the ship

has received its cargo and is ready to

start on its long journey down the chain

of inland lakes to its destination, where

ORE BOATS AT MESABA ORE DOCK, DULUTH

unloading of the boats is accomplished

almost as rapidly as the loading.

The Production of Pig Iron

The plant of The Steel Company of

Canada is complete in every detail, and
is considered by many authorities to be
of most modern design and construction.

Here, in an extent of several acres,

and in the course of a few hours may
be seen steel in every stage of produc-
tion from iron ore, barely distinguish-

able from common
earth to the shrap-

nel and high-explo-

.sive shell, wanting

only the addition of

the explosive charge

and propellant to

make it ready for

actual use in battle.

A short explana-

tion of the reasons

for and nature of

the various processes

through which the

metal passes, may
render clearer a de-

scription of the
plant.

The first step in

the manufacture of

steel from iron ore

is to separate the

iron from the vari-

ous substances asso-

ciated with it in that

Gallagher, Duiuth. form. This is accom-

plished by smelting

the ore in a blast furnace with fuel and
tlus, whereby much of the impurities is

removed, and a east iron, commonly known
as pig iron, is obtained. The pig iron thus

produced is still an impure grade of

Photo. MALLKT COMPOl ND IX>COMOTIVE HAULING TR.\IN OF
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iron, containing roughly 1.00 per cent,

silicon, 0.1 per cent, sulphur, 1.50 per

cent, phosphorus, 1.50 per cent, man-

ganese, 3.50 per cent, carbon. A steel

suitable for pi'ojectile manufacture

would have a composition approximately

thus: .15 silicon, 0.03 per cent, sulphur,

0.05 per cent, phos-

phorus, 0.70 per cent,

manganese, 0.50 per

cent, carbon. In or-

der to obtain metal

of this composition

it is necessary to re-

move nearly all of

the various impuri-

ties from the pig

iron, and then add

the necessary pro-

portions of such in-

gredients as are de-

sired.

This constitutes

steel-making proper,

and may be accom-
plished by various

processes, all of
which are similar in

general principles,

though differing

widely in certain fea-

tures which have im-

portant bearing on the finished produce.

After the desired chemical composi-
tion has been obtained, the steel is sub-

jected to various mechanical treatments

terminating with its appearance in the

shape of the now familiar shell forging.

The Blast Furnace

Returning now to the blast furnace

—

the iron ore arrives in hopper bottom

cars, which are run out on elevated

tracks and dumped in huge storage piles

in close proximity to the blast furnace.

Limestone and coke, which are necessary

BL.VST FURNACE PLANT OP THE STEEL COMPANY OF CANADA
HAMILTON, ONT.

materials in steel-making, are similarly

stored.

A sectional view of the blast furnace

with skip hoist and charging bins is

shown on page 465.

The chnrsing bins are situated well

above ground level, the discharge spouts

being so arranged that the necessary

amounts of ore, coke and limestone may
be fed into a travelling dump car pro-

vided with scales, and running on a track

below the bins. The car empties its load

of material into the skip, two of which
are used, one de-

scending to be filled

when the other as-

cends with the
charge for the fur-

nace. When the load-

ed skip nears the top

of the hoist tracks,

jn-ojections on the

ends of the rear axle

engage with suitable

curved guide rails,

and tip the skip over

so that its contents

are discharged into

the hopper on top of

the furnace. This

hopper is of double

construction, being

fitted with two bells

or cones A and B.

Bell B is held against

the bottom of the

upper hopper by a

counterweight, and
is opened by hydraulic gear, thus allowing

the charge to fall into the main hopper I,

which in turn is closed by bell A. When
hopper I has been charged with the proper

quantities of ore, limestone and coke, bell

A is opened, while bell B is kept tightly

LTD.,

4, •^»'i4^Ai mgr*:

LOADED CARS FROM ORB MINFiS TO LAKE PTTPBRIOR Giillnfdier, Duliitb.
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closed. The contents are now precipi-

tated into the furnace, while the gas is

prevented from escaping by bell B and
going to waste as formerly, thus giving

rise to the long flame which some years

ago was such a prominent feature of

blast furnace plants.

protected by a water-cooled casting, and
is closed by means of an iroff plug. The
purpose of this hole is to draw off the

cinder and prevent it reaching the level

of the tuyeres. On a level with the bot-

tom of the crucible, on the front side of

the furnace, is the iron tap-hole through

seen lying at the base of the furnace in

photog^-aph on page 466.

Blowing Engines

The air which is necessary to operate

the furnace is supplied at a pressure of
from 15 to 30 lb. per sq. in., according

STORAUE PILES OF IKON OKI: AWAITING TUEATMENT IN BLAST FDENACE.

Design

As will be observed from the drawing,

a blast furnace consists of a vertical

brick-lined shaft, the internal shape be-

ing of a special outline, which has as-

sumed its present form and proportions

as the result of experience and scientific

investigation. The lining of the furnace

consists of acid (silicious)

fire-brick, into the outer sur-

face of which are built numer-

ous wa;ter pipes for cooling

purposes. These are easily

seen in the photograph on

page 466.

Encircling the lower part of

the furnace is the 'blast pipe L,

which supplies air to the fur-

nace through the tuyeres N.

The tuyeres, 12 in number, ex-

tend through the lining, the

openings or "notches" as well

as the tuyeres being cooled by
water circulating through spe-

,cial pipes and hollow shields.

The hearth is the lower por-

tion of the furnace, about 8 ft.

in height, with vertical sides.

Above that for a distance of

12 ft. is a portion of gradually

increasing diameter, known as

the bosh. From the top of the

bosh, which is the largest di-

ameter of the furnace, the

walls close in gradually, form-

ing the stack, which extends

upwards to the throat where
the charging hopper is located.

About three feet below the

level of the tuyeres a hole is

provided, known as the '
' cinder

notch " or " monkey. '

' This is

which the liquid metal is drawn off from

the furnace. This is simply a large hole

in the brick work, which is stopped with

clay balls. In tapping the furnace,

these balls are broken up with a bar,

and in order to stop the hole again a

mud gun is employed, which shoots the

balls of clay into the hole. This gun is

ELECTRICALLY DRIVEN CHAROIXO CAR WHICH WEIGHS
THE ORE, COKE. ETC., AS DELIVERED BY OVER-

HB.4D CHUTES FROM CHARGING BINS.

to furnace conditions. The blowing en-

gines for supplying this • air are of a

type which is more or less peculiar to

blast furnace plants, and one of these

is shown in a photograph on page 465.

TheJ' are what are known as disconnected

compound, long cross-head blowing en-

gines. The steam cylinders are 44 in.

and 84 in. diameter by 60 in.

stroke, and are placed above

the blowing cylinders, which

are located between the fly-

wheels.

Before entering the furnaces

the air is heated to a tempera-

ture of 900 to 1,250 deg. Fahr.

by passing through the hot

blast stoves. These stoves, of

which there are three, are

.distinctive features in the ap-

.pearance of blast furnace

plants. They are upwards of

100 ft. high and 20 ft. in

diameter.

The hot gas from the top of

the blast furnace is conveyed

through large pipes to the base

of the stoves, where it is mixed
with air and burned. The pro-

ducts of combustion pass up-

wards through the central pas-

sage and then downward
through the surrounding space,

which is constructed of suit-

bly arranged fire-brick cham-

bers, after which the gases es-

cape through the chimney. Af-

ter running for a certain peri-

od, the stove has absorbed a

maximum amount of heat from

the gases, and the process is

then reversed. The air from

the blowing engines is now re-
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ceived through a valve at the base of the

chimney, and, passing upwards through

the hot flre-briek, is raised to a high

temperature before passing out at the

bottom of the central passage and thence

to the tuyeres. When this reversal takes

place, the hot gases from the furnace are

switched into that stove, which was
previously heating the air. While one

stove is heating the air, the remaining

stoves are being warmed up by the hot

gases. In order to maintain a fairly

regular temperature in the blast furn-

ace, the stoves are changed over about

once an hour.

Utilizing the Waste Gases

Only one-third of the waste gases from
the blast furnace is necessary to keep

the stoves hot, and the remaining two-

thirds are available for use in various

ways. In the case of this plant, the

gas is burned under a battery of boilers,

producing the steam required to operate

the blowing engines and refrigerating

plant which is required for drying the

air before entering the stoves.

Undried air, if blown directly into the

furnace, would carry with it water vapor

equivalent to from 1 1/3 to 8 gallons

per minute, according to the humidity

of the air, materially cooling the smelt-

ing zone of the furnace. The process

of drying the air by refrigeration was
originated by James Gayley, a prominent

American steel maker, and the saving

in fuel and increased regularity of

working due to the absence of moisture

have resulted in its adoption by the

leading plants in various countries.

The air-drying plant consists of three

Operation of the Blast Furnace

When in operation, the furnace is

filled with layers of coke, lime and ore,

which gradually descend as the molten
iron is drawn from the hearth. In their

downward travel, these layers of ma-
terial maintain their individuality until

they approach the smelting zone which

commences at the top of the bosh. The
illustration of condi-

tions on page 466 is

adapted from a well-

known authority, and
illustrates clearly the

SECTIONAL VIEW OF BLAST FURNACE
ATION, SHOWING OK E CARS, BINS,

HOIST AND CHARGING BEI^iLS.

150-ton compound steam-driven am-

monia compressors, which supply the

necessary refrigeration for cooling the

brine which is circulated by three steam-

driven flywheel type brine pumps.

i

DISCONNECTED CO.MPOUNiD LONG CROSSHEAI) BLOWING ENGINE.

action of the various materials.

The exact location of the smelting

zone is dependent upon the volume
and pressure of blast, size of fur-

nace, character of slag made, etc.,

but will extend from the level of thf

tuyeres to a few feet above them, or

about to the top of the bosh. It will re-

quire perhaps fifteen hours for the ma-
terial to descend from the top of the

furnace to the smelting zone. During

this descent, it is upheld partly by the

resistance of the uprushing column of

hot gases, partly by its friction on the

wails of the furnace, and partly, by the

loose column of coke which extends

through the smelting zone and to the

bottom of the furnace, and which alone

resists melting in the intense heat of

this zone. The oxygen of the air blast

attacks all the coke in the smelting zone

and as much of it below the level of the

tuyeres as is not covered by accumula-

tions of iron and slag in the hearth, pro-

ducing a large volume of carbon mon-
oxide gas (CO), and a temperature

whicli may exceed 3,000 deg. Fahr. This

CO along with the nitrogen of the blast

passes up between the particles of solid

material, which takes up the greater

part of their heat. The CO also performs

certain chemical reactions, and thus in

both ways the rising column of gases

prepares the charge for its final reduc-

tion in the smelting zone.

Smelting the Iron

When the cliiirgo has travelled about

half-way down the furnace, the in-
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creased temperature breaks up the lime-

stone, and from this point down to the

smelting zone the ore is gradually re-

kielrinq

TapHole

• Lumpaol Cck*. „^Pi^
Lump* of IranOr«-....> !^
Lumpaof Lteu _.0
Dnp* ol 3itg i

Drop* ol Iioo /

Lar** of Molten Sltg _..^Syf|

L«r«( of Mal1«n Iron

DIAGRAM SHOWING VARIOUS STAGES IN
PROCESS OF SMELTING IRON ORE.
From Howe, "Iron, Steel and other Alloys."

duced to metallic iron. This spongy

iron is impregnated with deposited car-

bon, which is absorbed in

a similar manner to the

process known as carbon-

izing. This reduces the

melting point of the iron,

and causes it to become

liquid at a higher point

above the tuyeres than it

otherwise would.

On reaching the smelt-

ing zone, the iron melts

and trickles quickly down
over the columns of coke,

from which it completes

its saturation with carbon.

At a corresponding point

the lime unites with the

coke ash and impurities

in the iron ore, forming a

fusible slag, which also

trickles down and collects

on the hearth. It is dur-

ing this transit that the

different impurities are

reduced by the carbon,

and the extent of this re-

duction determines the

characteristics of the pig

iron, for in this operation

as in all smelting, reduced
elements are dissolved by
the metal, while those in

the oxidized form are dis-

solved by the slag.

The slag is drawn off

through the cinder notch
four or five times, be-

tween each tapping of

the furnace, which takes place about

every six hours. This is run through

cliunnels in the sand floor to ladle

ears at the side of the cast house,

whence it is taken to the water

front and dumped into the bay, making
an ideal foundation for the reclaimed

land which is being gradually brought

into existence on the company's lake

front.

Tapping the Furnace

The scene in the cast house when the

furnace is tapped is one which impresses

even the most passive observers. The
tap hole is opened by breaking up the

clay balls which were forced into it,

forming a solid plug. The molten iron

flows underneath a skimmer, which de-

fleets the floating slag into its own run-

ner, while the iron flows into brick-lined

ladles at the end of the cast house,

which are immediately transferred to

the open-hearth department and de-

posited in a large cylindrical vessel

known as the mixer, where it is kept

hot until it is time to charge it into the

open-hearth furnace, where further

changes in its composition are affected,

which finally transform it into that in-

dispensable metal—steel.

Manufacture of Steel

The physical properties possessed by

BASE OF STACK SHOWING L.^RGE BLAST PIPE SUPPLYING AIR TOTHE TUYERES. STEAM OPERATED MUD GUN IN FOREGROUND
USRD FOR PLUGGING TAP HOLE BEHIND THE MUZZLE

E.X'l I:i;hii; \ 11:\\ ul' HLAST FURNACE.
SHOWING PIPES FOR CONVEYING
WASTE GASES TO STOVES. DUST
SEPARATOR IN FOREGROUND.

iron as produced in the

blast furnace are such as

to render it unsuited for

shells. The large propor-

tion of carbon and other

impurities present impart

a brittleness and absence

of ductility which are en-

tirely absent when these

substances are wholly or

partially eliminated. This

elimination or purification

is performed by various

processes, but the chemi-

cal action of oxidation is

common to all.

The particular process

of purification adopted by
the Steel Company of

Canada is that known as

the basic open-hearth pro-

cess, and differs suffi-

ciently from other pro-

cesses to demand a brief

description. In all cases

of purification, i.e., steel-

making, the impurities

are removed from the pig

iron by means of oxida-

tion—that is to say, the

molten metal is subjected

to the action of oxygen

either in the form of air

or iron oxide or both. The
name of Bessemer natur-

ally occurs to many people

in connection with steel-

making, and in the pro-
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cess invented by the late Sir Henry
Bessemer, air alone is used to remove

the impurities from the molten iron.

Bessemer Process

A large pear-shaped vessel known as a

converter is lined

with suitable protec-

tive material and pro-

vided with means
whereby air can be

forced upwards from
the bottom with suf-

ficient force to bubble

through the molten

metal. A converter,

as the receptacle is

termed, with a ca-

pacity of 15 tons,

would require 30,000

cu. ft. of cold air per

minute. The effect of

such treatment on the

iron impresses the lay

mind chiefly by rea-

son of its peculiar

physical aspect, but

no matter how won-
derful its behaviour

and appearance during this treat-

ment, the resulting changes in the

physical properties of the metal are

little short of marvellous. A concise de-

scription of a "blow" or "heat

four minutes the silicon and manganese
are all oxidized by the oxygen of the air

and have formed a slag. The carbon

then begins to oxidize to carbon mon-
oxide, CO, and this boils up through the

metal and pours out of the mouth of the

OAST HOUSE, SHOWING THE MOLTEN IHOX HKING RUN INTO MOULDS OR PIGS

a blow ' or

given by Bradley Stoughton.

vessel in a long brilliant flame. After

anotlier six minutes the flame shortens

or 'drops' the operator knows that the

carbon has been eliminated to the low-

is est practicable limit (say 0.04 per cent.),

"In about and the operation is stopped. So great

has been the heat evolved by the oxida-

tion of the impurities that the tempera-
ture is now higher than it was at the

start, and we have a white-hot liquid

mass of relatively pure metal. To this

is added a carefully calculated amount
of carbon to produce
the desired degree of

strength or hardness,

or both; also about

1.0 per cent, of man-
ganese and 0.15 per

cent, of silicon. The
manganese is added
to remove from the

bath the oxygen with

which it has become
cliarged during the

operation, and which

would render the steel

unfit for use. The
silicon is added to

get rid of the gases

which are contained

in the bath. After

adding these ma-
terials, or 'recar-

burning' as it is

called, the metal is

poured into ingots, which are allowed to

s'llidifv, and are then rolled, while hot,

into the desired size and form."
Basic Open-Hearth Process

The open-hearth process in operation

at this plant differs considerably from

I

COMPOUND, 150-TON AMMONIA CO-MTRBSSORS IN AIR-DRTINO PLANT
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the Bessemer process, and its use in pre-

ference to the other is due to a com-

plexity of circumstances, such as nature

of ores available, quality of product de-

sired, demands of customers, etc. The
basic open-hearth differs from the acid

open-hearth in the nature of the lining

and the composition of the slag pro-

duced, the effect of which is to aid great-

ly in the removal of phosphorus and

sulphur, thus permitting the use of high

phosphorus ores as distinguished from
low phosphorus ores, which are necessary

for both Bessemer and acid open-hearth

practice.

A sectional view of the furnace plant

is given on page 469, while the accom-

panying views of the melting platform,

charging machine, casting pit and ingot

teeming give a good idea of the actual

conditions under which the work of steel

making is carried on.

Furnace Arrangement
The furnaces, which are in continuous

operation, are of the stationary type,

in which the metal is drawn off

through a tap hole in the sides (see

photo of casting pit). The melting plat-

RUNNING SLAG FROM THK BLAST FURNACE INTO LADLE-CARS.

erators or preheating chambers are built

beneath the charging floor, and perform

a similar function to that of the hot

THE MIXER WHICH RECEIVES THE MOLTEN IRO.N TO PREPARE IT FOR
TREATMENT IN OPEN-HEARTH FURNACE.

form or charging floor is on the other

side of the furnaces and on the same
level as the hearth. Two charging ma-
chines travel along this floor on rails,

while directly in front of the furnaces is

a standard gauge track on which trucks

convey the scrap metal and limestone

which are deposited in the furnaces

through the various doors shown. Span-
ning the easting pit, which is situated on
actual ground level, are two traveling

cranes for handling the ladles in charg-

ing, teeming, etc. The mixer, which is

at one end of the casting pit, is also

served by these cranes.

Situated on the opposite side of the

charging floor and at a lower level are

the gas producers, which supply the ne-

cessarv fuel for the furnaces. Regen-

blast stoves in connection with the blast

furnace.

Construction of Furnaces

A longitudinal section of one of the

furnaces is given on page 469, from
which the principle of construction can

be understood. The hearth in which the

metal lies is formed of a shallow dish-

like depression, which in the case of a

50-ton furnace is about 24 inches deep.

The bottom is composed of a magnesite

brick shell on which is built up a spe-

cial lining of calcined magnesite with

a small proportion of anhydrous tar,

which acts as a binder. This magnesite

and tar is deposited on the surface,,

where the tar is immediately inciner-

ated, forming a strong frame work,

which holds the magnesite securely in

place. By means of successive layers

this protective coating is built up to a

thickness of 18 inches.

The fuel and air enter the furnace

through separate ports at the same end

of the furnace. Ports are provided at

STORAGE YARD OP SCRAP STEEL. THIS MATERIAL FORMS A CONSIDERABLE
PROPORTION OF THE FURNACE CHARGE.
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both ends, however,

so that each pair of

ports alternately

acts as exit for the

products of com-

bination, which are

conveyed through

the regenerators to

the chimney flue.

After a suitable

lapse of time the

ports are reversed,

so that the incom-

ing gas and air is

heated by the re-

generators which
were previously be-

ing heated by the

waste gases, the

ports which form-

erly supplied the

fuel and air now
acting as exits and
allowing the regen-

erators in their flues

to be heated again.

Charging the Fur-

nace

In charging the

furnace, the cha,rg-

ing machine is

placed opposite the

furnace door. Be-

tween the machine

and the door is a

truck with a num-
ber of long buckets

containing 1 i m e-

stone. One end of

each bucket is specially formed so that

the arm of the machine is able to pick it

up and carry it forward into the furnace

and then revolve it, so that the contents

are distributed equally over the bottom.

Steel scrap and other cold metal is then

added, and lastly, the molten iron from

the blast furnace, which has been held

over in the mixer till the furnace is

ready to receive it. This molten iron i."?

^^^ Silica Btick

^"^ ^ Chrome Silica
Brick Brick

Burjit /Aagnesite

xvvvvv>
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SECTIONAL VIEW OF OPEN-HEAUTH FriJNACE SHOWING GAS AND AIK I'ASSAGES,
MATERIALS OF CONSTIUJCTION, ETC.

SECTION OF OPDN-HBARTH FURNACE BUILDING.

charged through a special door on the

easting pit side of the furnace. The ob-.

ject in charging this last is to avoid

damage to the furnace lining, which

would result from dropping solid lumps
of stone and metal into the liquid iron.

The charge melts down in about tive

hours or so. When tliis is complete, the

melter takes a sample and continues to

do sn at stilted intervals, until the labo-

ratory tests show
the desired composi-

tion. The charge is

now run off through

the tap hole, which

was securely closed

by forcing material

into it from the in-

side of the furnace.

As will be observed

in the illustration of

the casting pit, a

gallery extends
round the furnace

close to the tap hole,

and the hole is

pierced by a man
from this position.

The metal pours

out in a state of

great fluidity, its

appearance being

like white hot

water. After 35 or

40 tons are in

the huge ladle,

the surface ripples

and waves, due to

the pouring, con-

tinue to travel back
and forth across the

surface, and indi-

cate in a most im-

pressive manner the

wonderful nature of

the operations inci-

dental to the pro-

duction of steel.

The results of the

various reactions

in the open-hearthwhich take place

furnace are these.

The molten lime absorbs the sili-

con, manganese and phosphorus with

a proportion of sulphur, after which
it floats on the surface of the

metal and protects it from being

oxidized by the furnace gases. The car-

bon content is brought down by intro-

ducing iron ore at a suitable time, the

CUAIUJINU KLOOK I .\ OPEN-HEARTII UUILUING. FURNACES ON RIGHT.



470 Cx\NADIAN MACHINERY Volume XIV.

oxygen of which combines with the car-

bon, boiling off and escaping as gas.

While the metal is running off into the

teeming ladle it is recarburized by add-

ing to it the necessary quantity of ferro-

manganese and charcoal or coke. These

materials are prepared in suitable size,

and at a given time during the filling, of

the ladle, two large paper bags con-

taining the mixture are thrown in

from the gallery. About half oi

the carbon content of the materials

is absorbed by the steel, and i!'

all calculations and operations have been

correctly made and carried out, the steel

has now a composition roughly as fol-

lows: Silicon, 0.15 per cent.; sulphur,

0.03 per cent.; phosphorus, 0.05 per

cent. ; manganese, 0.70 per cent. ; carbon,

0.50 per cent.

deposits it in a section of the soaking

pit, where it is maintained irr an upright

position at a steady temperature for

about one hour. This treatment is neces-

sary to allow the ingot to attain an even

temperature throughout, and also to

1
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or less mechanical

nature, and exercise

no decisive influence

on the chemical com-

position or quality of

the steel.

The Mechanical

Treatment of

Steel

Steel which is cast,

i.e., poured into
moulds after being

drawn from the fur-

nace, is subject to

certain defects, the

prevention and re-

moval of which can

be accomplished by

suitable means. In-

gotism, piping and

segregation are three

of the defects liable

to occur in steel. The

former consists of

the formation of ex-

cessively large crys-

tals which form when
molten steel is cooled

too slowly, and also

when it is not poured
at the correct tem-

perature. This crys-

talline structure when
allowed to take place may persist

throughout the entire ingot, whereas
piping and segregation are more of a

localized nature.

Piping, tlie term applied to the central

porous core at the upper end of the in-

got, is due to the shrinkage of the outer

laj'ers which induces an outward flow of

the still liquid metal in the centre. This

reduction in internal pressure also facili-

tates the evolution of contained gases

which fill up the spaces left by the

solidifying metal, resulting finally in the

peculiar structure known as a "pipe."

CANADIAN MACHINERY

"TEEMING" THE MOI/TBN STEEL INTO INGOT MOULDS.

Segregation is a partial separation of

the various ingredients from the iron

during soadifleation, due to the differ-

ence in fusibility of the various impuri-

ties and the iron itself. As the pres-

ence of some of the impurities lowers

the melting point of the iron without in-

creasing their own solubility, the result'

is that when the lower layers of steel

solidify, a small portion of the impuri-

ties is rejected and passes upward into

the still molten metal. Tliis action

proceeds upward through the ingot until

when the topmost metal reaches the
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point of solidifica-

tion, the percentage

of impurities present

is considerably great-

er than in the bulk

of the ingot.

Segregation and
piping cannot be en-

tirely eliminated, but

by suitable treatment

and the use of de-

oxidizers, such as

aluminum, etc., the

trouble can be not

only greatly reduced,

but localized, so that

the cropping of a

comparatively small

portion of the upper

end of the ingot re-

moves completely all

possibility of harm
from these causes.

The progress made in

this direction will be

realized from the fact

that although specifi-

cations for shell steel

called for the dis-

card of 40 per cent,

of the ingot when
operations were com-

menced, the thorough-

ness of manufacture

and the resulting

high quality of material have enabled

this loss to be reduced below 15 per cent,

with a large margin of safety..

Boiling the Steel

Having now been in the soaking pit

pill m Pim^^HHj

^1 PfZ/ll

RB.MOVINO HOT INGOT FROM SOAKING PIT TO BE
THE BLOOMING MILL.

I!(H.I>En INTO BLOOMS IN STKiri'iNU rill':

HOT
.Mori.l) I-ltOM THE
I NGOT.
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long enough to attain

the necessary condi-

tion as regards solidi-

fication and tempera-

ture, the ingot is

withdrawn from the

pit by the crane and

deposited on the ap-

proach table of the

blooming mill. The
ingot, which is 15 in.

X 17 in. X 7 ft. long,

is passed back and

forth between mas-

sive steel rollers,

which while reducing

its cross - sectional

area, increases its

length until, when re-

duced to about 6

inches square, the
bloom, as it is now
termed, is 50 ft. in

length.

A photograph on

this page shows a

semi-finished bloom entering between
the rollers of this mill, which is very

complete in design and construction and
along with its power plant is one of the

best examples of modern steel working
machinery on this continent.

The installation consists of a two-high

34-inch reversing motor-driven bloom-
ing mill designed by the Morgan Con-
struction Company and built at the

Lloyd-Booth plant of the United Engin-
eering and Foundry Co., Pittsburgh, and
is served by a Shaw 20-ton crane. The
approach table in the immediate fore-

ground is operated by a 30 horse-power
direct-current motor, while the tables on
either side of the mill are driven hv 100-

EHiCTRICALLi-DUIVKX ItEVEKSI^-<i BDOUillNG .MILL.

horse-power motors. The side guards
for handling the bloom from one part oi

the rolls to another, are operated by
hydraulic gear to the right of the tables.

Here are also located the pinion housings.
The lower pinion is directly coupled to

the motor shaft, which passes through
the wall into the power house; the
other end of the pinion shaft is coupled
to the lower roll of the mill.

The spindle or shaft which connects
the upper pinion with the upper roll is

provided at either end with a flexible

coupling or wobbler, so that the spindle
may assume an inclined position as the

upper roller is raised or lowered to suit

the thickness of metal passing between

llie rolls. The travel-

ing crane is provided

with special tackle to

facilitate changing
rolls and replacing

pinions, etc., in case

of accident. The en-

f— tire operation of the

f mill is controlled

i from a platform or

pulpit located above
the table, affording a

dear view of the rolls

and the work.

After being reduced

to the desired size,

which is accomplish-

ed in 15 to 18 passes,

the bloom is cut to

suitable lengths in a

10 X 10-inch vertical

bloom shear, which

then go to the fin-

ishing mill, which re-

duces them still fur-

ther to a round sec-

tion of suitable diameter according to

the size of shell to be made.

The blooming mill is driven by a

3,000 horse-power normal rating twin

armature reversing motor, constructed by

the Canadian Westinghouse Co., Hamil-

ton, Ont., operated by electric power pur-

chased from the Dominion Power &
Transmission Co., which operates a 42,-

000 h.p. hydro-electric plant near St.

Catharines, Ont., about 40 miles distant.

The current, which is received at 44,000

volts, 66 2/3 cycles, is stepped down to

2,200 volts three-phase for the large

motors and to 220 volts, two-phase, for

several smaller motors and for lighting

ELECTRICALLY-DRIVEX SAW CUTTIXCx FIVE BARS OF SHELL STEEL AT ONCE.
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and all other purposes

throughout the plant.

When breaking down ingots

into blooms for the billet mill,

the steel is given 18 passes

through the rolls, but when

breaking down for 6 x 6-ineli

blooms, the number of passes

is reduced to 15. It is appar-

ent, therefore, tliat the loads

on the motor-generator set

which supplies power to the

reversing motor will vary

rapidly over a wide range, the

rate of change at times aggre-

gating 4,000 to 5,000 horse-

power per second during ac-

celeration and approximately

the same when braking. A
load of this kind from the

standpoint of power supply

would be exceedingly undesir-

able and the cost of the cur-

rent necessarily would be ex-

cessive. The twin armature

reversing motor, while rated at

3,000 horse-power is, there-

fore, designed to carry a mo-

mentary peak load of 8,000

horse-power, receiving the ne-

cessary electrical energy
through the medium of a

motor-generator flywheel set

consisting of one 1,800 horse-

power alternating current,

2,200-volt, three-phase motor

mounted on a common shaft

with a 50-ton flywheel and two 1,200 kilo-

watt generators. This set is located in

a power house on the other side of the

wall from the blooming mill. Under light

loads the fly-wheel has a speed of 500

r.p.ui.. while under the heaviest loads

VIEW OF SllEAPNKL FOKGIXdi I'RKSS SH()WIN(; l'rXCHP:S
FOR PIERCING THE SHELL I5L.\NKS.

its speed does not fall below 400 revo-

lutions per minute. Tue lly wheel stores

up energy during the period of liglit load

and attains its maximum speed. When
the heavy momentary loads comes on,

the speed of the flywheel is allowed to

drop, thus enabling it to de-

liver some of its stored-up

energy in order to help the

generators supply sufficient

power to the reversing motor

without making excessive de-

mands on the external supply

of electrical power.

To enable the flywheel to as-

sist the 1,800 horse-power

motor to drive the two 1,200

kilowatt generators, during

maximum demand periods,

an automatic slip regulator has

been installed, which introduc-

es resistance in the rotor cir-

cuit as the output to the set

increases, the speed there-

8
by being reduced and a portion

of the flywheel energy utilized

for driving the two generators.

Reducing the load on the gen-

erators automatically cuts out

Ut the resistance, and as the

1 speed increases, energy is

again stored in the flywheel.

The speed and direction of

the rotation of the 3,000 horse-

power motor are controlled by

changing the polarity of the

generators and varying their

field s t re n g t h , thereby

varying the voltage applied to

the armatures of the mill

motor. This eliminates rheo-

static losses except in the field

circuit and permits any de-

sired speed to be obtained indepen-

dent of the load. As a result of

this arrangement, no peak loads are

taken off the line and the current input

to the motor-generator set is maintained

practically constant. The blooming

IN.Sl'IiX'TIDN DlirAKIMIOXr FOR SHELL KORGINGS.
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mill motor complete weighs 429,-

000 pounds, and the rotating part,

which operates at a maximum speed

of 100 revolutions per minute,

weighs 164,000 pounds. This motor is

provided with a thrust bearing on its

shaft and a braking coupling is installed

between the bearing and the pinion hous-

ing. The flywheel set weighs 367,130

pounds, and the rotating part weighs

240,000 pounds.

Ventilation is provided by a Sirocco

fan installed by the American Blower

Co., Detroit, which has a capacity of

24,000 cubic feet of free air per minute.

Forging the Shell

The round bars, froin which the shell

forgings are made, are of considerable

length and must be cut to an e.xact size

so that excess material or waste is re-

duced, to a minimum. The bars or

"rounds" as they are termed by thi!

trade are cut off by electrically driven

cold saws as illustrated on page 472.

This photograph shows one of several

machines which are engaged continuously

on this work. The long bars are champed

in a frame or rest which holds them in

a curved position corresponding to thf

curve of the circular saw so that all five

bars are cut through simultaneously,

and no time is lost waiting for the last

bar to be finished by itself as happens

in some cases.

All forgings for shrapnel and 4.5-inch

shells are produced by hydraulic presses,

the two-operation method being adopted

as the most satisfactory. In order to

handle the immense volume of work in-

volved, an entirely new forging shop

with complete equipment was installed

and has already produced innumerable

forcings for both shrapnel and 4.5-inch

high explosive shells.

From the cold-sawing machines, the

billets, as the pieces are called, now
proceed to the heating furnaces where
they are carefully brought up to the

necessary temperature. The shrapnel bil-

let is 51/2 inches in length by 3 5/10
inches diameter and is forged at a tem-

perature between 1,900 to 2,100 degs. F,

The process of forging as performed

here consists of two operations, viz.,

VIEW IN SHRAPNEL FORGING DEPARTMENT.

POBGING SHOP ERECTED FOR PROl

piercing the solid billet, and then draw-
ing the pierced billet out to length, this

second operation including cupping or

forming the pocket for powder cup. The
north portion of the building is devoted

to shrapnel forgings exclusively while

the south end houses the 4.5 department.

Each installation is complete with num-
erous hydraulic presses, heating furn-

aces, etc., the hydraulic power being sup-

plied from a central station on one side

of the building at the centre. Views of

these departments are shown on this

page, also the stock of finished forgings

undergoing inspection by government

officials. When piercing, the hot billet

is placed in a cup-shaped die, and a

round nose punch is forced into it caus-

ing it to fill out and extrude upwards

around the punch. Suitable stripping

gear removes the pierced billet from the

die, and it is immediately transferred to

an adjoining press for cupping and

drawing.

In order to form the interior to the

desired shape, the point of the drawing

punch is made to the proper outline and

the press is moved downward forcing

the punch into the bottom of the billet

which rests in a cupping die placed in

position temporarily. Solid stops are

arranged to arrest the travel of the

punch at the required point after which

the punch with the forging on it is

raised slightly to allow the cupping die
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NGS FOR 3.3 IX. AND 4.5 IN. SHBDLS.

to be removed. The puncli is now forced
down through the drawing dies which
draw the hot metal up around the punch
giving the proper outside diameter to

the forging which now has the form of

a tube with one end closed.

The finished forgings are now de-

j)osited on end in large groups on a cind-

er floor whicli retards the cooling suf-

ficiently to avoid any trouble due to air

iiardening, etc. As each forging leaves

the drawing press, it is stamped with n

number indicating the heat or melt of

raetal from which it is made, and is

gauged for depth of bore and thickness

of wall. After cooling it is finally in-

spected and marked after which it is

transferred to the machine shop for
completion, or forms one of the gi-eat

number of forgings supplied by the com-
pany to numerous machine shops
throughout the Dominion, engaged in

machining and assembling shells and
components.

Finishing and Loading the Shell

The machining of the shell forging is

done in fully-equipped machine shops,

where the various operations, with
which so many of our workers are
familiar, are performed with all possible

haste. Cutting off the rough forging to

length, turning, boring, waving form the

preparatory work followed by heat

treating and nosing, after which thread-

ing, fitting base plugs, finishing to exact

shapes and weights are all necessary be-

fore the shell is delivered from the ma-
chine to the assembly bench. Here may
be seen the bullets being packed and the

resin poured in to form a solid mass,

which will behave in the desired manner
while traveling through air from the

muzzle of the gun. Varnishing the in-

terior of high explosive shells is an oper-

ation that has to be thoroughly carried

out in view of the deleterious action of

the explosive on bare metal.

The assembling of the copper bands
by hydraulic presses is one of the most
interesting of the many operations which

conclude with the painting and box-

ing of the projectiles, which then await

shipment to the fixing plant to receive

the charge of propellant contained in

the brass eases which utlimately strew

:«
It ,m
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BORINtt EQUIPMBN'T ON DOUBLE SPI.NDLK T. AM) L. F7>AT TI-RRBT LATHE.

the battlefield in the region of artillery

engagements.

The Spirit of the Plant

The vagaries of fate are well illus-

trated by the fact that while "doing
their bit" in producing the much-need-

ed material required by the Empire, the

company, adhering to the most modem
business policy, is an admirable ex-

ponent of the humane principles of

"safety first." The mutual considera-

tion for each other's interests which ex-

ists between the company and its army
of employees is well evidenced by the

environment of harmony which per-

meates the atmosphere of the entire or-

ganization.

In the midst of industry and activity,

heat, smoke, grime, and other insepar-

able features of steel manufacture, the

company has not failed to realize its

moral duty to those whose toil and ef-

fort, both of brain and muscle, have

helped to establish and maintain the

pany's sentiments received concrete ex-

pression in the form of an athletic field,

which is the home ground of a ball club

of no small ability. Situated in front

of the main offices, club room and lib-

rary buildings, this expanse of green

contrasts pleasantly with, and forms a

welcome oasis in the midst of furnaces,

mills, forges, machine shops, and rail-

road tracks.

The creature needs and comforts of all

members of the staff are most carefully

attended to in the staff building. A
club restaurant, library, rest room, ac-

cident ward and hospital for sick and

injured, are a few of many evidences of

the reciprocal spirit of the plant, and in

maintaining the surroundings in a high

state of artistic excellence— well-kept

grounds, vine-clad buildings, expert

-MACHIMXG AND THREADING NOSE OF 18-PDE. SHRAPNEL SHELL.

position of the company in the foremost
ranks of Canadian industry.

Firm believers in that old adage, "a
sound mind in a sound bodv," the com-

POEMING BASE RECESS IN SHRAPNEL SHELLS.

landscape gardening, etc.—the company
betrays that attention and consideration

for every detail, which has been an all-

important factor in placing it in the en-

viable position which it now occupies as

one of Canada's leading industrial estab-

lishments.

SPECIAL WELDING METAL FOR
IRON AND MILD STEELS

THE necessity for using welding metals

specially made for the oxy-acetylene

welding process should be recognized by

all users of the process, says the Acety-

lene and Welding Journal.

Until recently no special welding metal

for work on iron and mild steels existed,

and it is well known that until the ad-

vent of such a metal, wires or rods of

Swedish iron should be used in prefer-

ence to all other welding metals. The
French Welding Union have been carry-

ing out a series of experiments with the

object of obtaining a welding metal for

iron and steel which would deoxidize the

welds, increase their strength and more
important still, increase their ductility.
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Such an investigation is naturally a slow

process because each rod made to a new
or corrected formula must be followed

by a series of practical and mechanical

tests. These important researches were
Hearing completion and were to have

been published in due course when the

war intervened and the labors of the

Union were turned in other directions.

It is well to emphasize that, apart from
the welding rod, there are other condi-

tions which must be rigidly followed if

good welds on iron and steels are de-

sired. It is safe to say that in the ma-
jority of workshops using the process

these conditions are unfulfilled and ad-

vice on, say, the preparation of the edges,

the power of the blowpipe and its posi-

tion, the regulation of the flame and the

execution of the weld itself could be

given. Thus defective welds would, in

many eases, be obtained with a perfect

welding metal.

The use of ordinary iron or mild steel

wire or rods is not to be recommended
where sound strong welds are required.

The use of Swedish iron gives a distinct

improvement, but the welds obtained are

still imperfect. The presence of impuri-

ties in these metals exerts a bad influence

on the welds. The chief impurities be-

ing sulphur and phosphorus. A special

welding metal for the welding of iron

and mild steels has recently been placed

on the British market under the name of

Ferrox, and this product is manufac-
tured entirely in England by a British

firm's patented process. The metal is

obtained by subjecting ordinary iron,

steel, or cast iron to a process whereby
the metal becomes impregnated with ex-

tremely finely divided nickel, and also

holds in a state of occlusion or chemical

combination a considerable quantity of

hydrogen gas. It is claimed, after con-

siderable research, that the welding rods

obtained by this process effectively elim-

inate and counteract the disadvantages

of the welding process. An example of

the method of carrying out the invention

is as follows:

—

Hydrogen gas is passed over powdered
nickel, or nickel oxide so that nickel

chemically combines with the gas. The
gas, thus charged with nickel is passed

into a closed vessel in which the material

to be treated is contained. The tempera-

ture and time of treatment play an im-

portant part. The gas is continuously

passed over the metal or rods under a

' pressure slightly above atmospheric pres-

sure. The time of treatment and the

temperature employed will necessarily

vary with the degree of impregnation re-

quired, with the thickness of the iron

treated and its quality. When the treat-

ment has been effected the product is

cooled down in an^atraosphere of hydro-

gen, or other inert gas.

Among the principal results obtained

by applying this patented process are:

—

(a)—The elimination of all oxides

from the original material from which
the welding wire is manufactured.

(b)—The expulsion from the original

material of occluded gases.

The increased cost of this scientifically

manufactured product over ordinary

welding wire is small, and it is claimed
'

that in spite of its increased cost, its use

is attended with real economy. Apart
from the relative merits it is cheaper

than Swedish iron. In fact, the welding

rod forms a very small percentage of the

total cost of a weld.

EXPANDING MANDREL
By E. T. Spidy

AS many of your readers are aWare, the

manufacture of munitions has called for

much originality in designing tools and
fixtures, partly because of the necessity

of converting regular lines of machines

which were adapted for work of a dif-

ferent nature, and partly because of the

hurry in which they have had to be put

into service.

One of the most called for pieces of

mechanism at the present time is the

expanding mandrel and every shop has

in groove shown for that purpose. Be-
tween these split sleeves a solid sleeve is

placed which acts as a spacing block

and also transmits the power applied by
the ceritre spindle, through the nut and
end bushing. It can be seen that when
the spindle is moved towards the lathe

spindle all the taper faces act in unison

but do not tighten up until both split

sleeves are engaged in the hole. Thus a

hole tapered in either direction, or a hole

out of line in any direction is held rigid-

ly and at an average trueness. Any user

of mandrels will appreciate this advant-

age because the style of mandrel in com-
mon use presses out the dogs in such a
way that only a parallel hole is held

along its total length solidly in such a

manner that will produce accurate work.

The manner of tightening the mandrel
into the job must be adopted according

to the work requirements and the mach-
ine. For centreing purposes it is suf-

ficient to attach a hand lever to directly

engage the cotter, while for heavy turn-

ing in a lathe with a hollow spindle it is

necessary to extend the spindle through

the headstock and to attach a handwheel

and a screw on the end of the lathe head-

stock and to attach a handwheel and a

screw on the end of the lathe headstock.

EXPANDING MANDREL FOR PARALLEI- BORE SHELLS.

its own variety to meet its particular re-

quirements. It is a well-known fact that

long holes are often not perfectly

straight, particularly after the drill be-

comes worn. This may be accounted for

in that a drill may strike a hard spot in

the material and thereby glance a few
thousandths of an inch to one side.

The mandrel illustrated was designed

to average up the hole so that a "mean"
along the total length would be obtained.

It consists of a body A, which is thread-

ed to suit the machine spindle. The body
is bored out parallel and a spindle B, is

fitted closely to its bore. At the lathe

spindle end a cotter C is fitted through
this spindle and corresponding slots D
are milled in the body to allow for the

travel of the cotter to tighten or slacken

off the mandrel. On the outside of the

body on the end inserted in the jnh, two
steel sleeves are fitted and then split into

three pieces. These three sections are

held together by a retaining spring placed

When the lathe has no hollow spindle

and heavy duty is required, the body of

tl'.e mandrel may be threaded on the out-

side over the part screwed on to the

lathe spindle and a handwheel threaded

to fit this thread. The boss on the other

side of the handwheel is extended to

reach the cotter and a plate fitted over

same so that the cotter is free to travel

up the mandrel with the motion of the

wheel in the recess so formed. This lat-

ter method is the most simple to apply

and is entirely successful in operation.

-®-

Expansion joints should be located in

all approximately straight pipe lines at

such intervals that the extreme change

in the length of pipe will not exceed the

safe travel or range of the expansion

element and that the force or strain ex-

erted in moving the lengtb of pipe may
not be excessive and start leakage.



478 Volume XIV.

Large Shells: Production Problems and Possibilities— I.

By C. T. D.

In preparing to undertake the production of large shells up to 9.2 in. dia., manufac-
turers will encounter problems of a nature altogether different from, those connected with 18
pdr. shells. Automatic m,achinery will not be so applicable to the larger sizes, and produc-

tive ability will centre largely on such points as sequence of operations, tooling methods, etc.

.HCRO WITH
SeP^ffrc BUSH/A/6-

IN
undertaking the production of large

shells up to 9.2 in. diameter, Can-

adian manufacturers will find con-

siderable opportunity for utilizing all the

experience obtained in making the small-

er sizes, while at the

same time many im-

port ant differences,

both in design and

size, will be found

which will require just

as careful planning and

carryiny out as any of

the initial problems en-

countered in shrapnel

manufacture.

In producing shrap-

nel, difficulties were

met which were pecu-

liar to that type of

shell, due to certain

features of design and

physical requirements.

Buckling of the nose

and walls, variations in

heat treatment for dif-

ferent brands of steel,

excessive wear on taps

and tools due to irregu-

larities in physical

properties of the metal

and so forth are some

of the more familiar

troubles which have

been experienced by al-

most all producers of

shrapnel.

The advent of high

explosive 18 pdr. and

4.5 shells removed most

of those previous

troubles, to be succeed-

ed by those incident to

the insertion of the

base plug, though the

choice between a plain

plug with a peined

joint, and a threaded

plug offers an alterna-

tive which has certain

desirable features.

A study of the draw-

ings of forgings and
finished shells, which
we reproduce, shows
certain variations which
will determine to a considerable degree
the procedure adopted by different

makers.

The various sizes of shells may be di-

vided into two main groups, viz., solid

base, and open base. The 60 pdr. and

the 6 in. shell belong to the first group,

while 8 in. and larger form the second.

Considering the solid base designs, the

inserted disc in the base is common to

8-INCH HIGH EXPL/OSIVE SHELL.

both the 60-pounder and the 6-inch. The
use of threaded discs or plugs although

more costly than the plain system, is pre-

ferred by many manufacturers because

of the smaller possibility of rejections.

In order to ensure contact over the entire

surface of the disc, it is made slightly

convex so that when tightened up, the

contact commences in the centre and
spreads over the surface as the thread

tightens.

The special machines
now available insure

the production of per-

fect threads and a sat-

isfactory job with ord-

inary care.

In the case of plain

discs, these are made a

fairly close fit, allow-

ing for escape of im-

prisoned air. The outer

edge is bevelled slight-

ly and a ridge or bead

left on the mouth of

the hole is riveted over.

The riveting gradually

draws the plate down
flat after which a finish-

ing cut removes all

traces of the operation.

The bore of the 60-

pounder shell closes in

at the mouth, necessi-

tating nosing in, while

the 6-ineh shell is made
with a parallel bore, the

lower face of the socket

being well hollowed out

to form an approxi-

mately hemispherical

upper end of the in-

terior. In the event of

a shortage of steel

bushings, makers might

be called upon to sup-

ply 60 pdr. shells with

solid bushings, as has

been done in some cases

with 4.5 shells. The

reduced size of boring

bar and increased over-

hang of cutting tool

are serious handicaps

when finishing internal

profile in this case.

The principal remain-

ing difference is in the

design of driving band.

In addition to being

more complicated in

profile, the 6 in. band is featured with an

undercut which calls for increased care

in production and also in handling.

The principle of construction adopted

in these shells is radically different from

DKmHS Bflia OCSKN.
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H£^0 WITH

SCP/IK/<Te BUSHIDO

that of the 6 in. size and under.

8-in. and 9.2-in. Shells

In place of being made with a solid base

and open-mouth necessitating a nosing

operation, etc., these shells are forged

with the nose closed or solid, and the

base open. A solid

forged steel plug with

ample length of thread

renders it possible to

make a perfectly sound

gas-tight joint, capable

of withstanding the in-

tense heat and pressure

of the exploded gases.

The first question

which presents itself to

the practical mind is

that of machining the

bore of the shell. Ma-

chines for performing

this operation have

been in use in the regu-

lar arsenals and muni-

tion factories right

along, but the private

tirms undertaking this

work for the first time

will in most eases de-

velop their own ideas,

as in the case of the

smaller shells. Methods

of machining open base

shells will develop

round the manner of

lioring. In one case the

shell will revolve and

boring bars and cutters

will be fed into it in the

conventional manner.

In the other case, the

shell will be held rigid-

ly in a cradle and fed

on to a revolving cutter

bar.

In either case the

best way to start is to

work from the inside of

the shell outward. It

may not appear so to

all, and it may not be

compatible with certain

methods and systems of

machining, but those

makers who are not yet

committed to a definite

method should bear in

mind the fact that just

as these shells are big-

ger than 18 pounders,

so will their variations

in the rough state be

greater. A much quick-

er approach to the re-

quired degree of accur-

acy can be obtained by

locating all operations from the inner

surface of the shell as inequalities in

the thickness of metal can be anticipated

and removed more conveniently and
effectively with a turning tool on the

outside, than with a more or less yield-

ing boring bar working out of sight.

The question of whether to make a

separate or solid bushing is a matter for

individual judgment on the part of the

maker. If sufficient space is obtained

^^HP.4f^ l^.JSi^'
anrRuini^F urilDS WITHOI/T BUSM

threading. A further consideration

would be the non-liability to delay

through the non-delivery of bushings

from firms engaged in their manufac-
ture.

It is perhaps desirable that the base

plugs be made in the

same shop as the shells.

The making of these in

separate establishments

is quite in accordance

with modern machine
practice, provided
gauges of close enough
limits are used and
care is taken to avoid

d'amage to threads and
surfaces in shipment

and handling. The al-

lowable limits on the

thread diameters are

generous and while sup-

plied plugs might be

just within limits in

one direction, the shell

might be just as close

to the limits in the

other direction, conse-

quently trouble would
arise in one case get-

ting the plug into the

shell, and in the other,

getting the shell past

the. inspector.

By producing the

plugs in the same shop

as the shell, more sat-

isfactory work can be

accomplished, as once

having determined on a
no-limit size for the

plug, all available lim-

its can be taken advan-

tage of in tapping the

end of the shell.

Driving Bands

A cx>nsiderable dif-

ference in profile

i 9. 04S
'

be-

9.2

and
any
offi-

the

Cootta ivifh

9.2 INCH HIGH EXPIX>SIVE SHELL.

without the bush then a slight savin<i in

tap expense and time of machining is

possible, coupled with the reserve pos-

sibility of enlarging the hole and using

a bush should the first hole be spoiled in

tween 8 in. and

in. bands exists,

in the absence of

obvious reason or

cial explanation,

requirements have
simply to be fulfilled.

As in the 6 in. shell,

the 9.2 in. band is

shown having an under-

cut which does not

simplify matters. The
numerous vee grooves

call for particular care

not only in machining

but in securing proper-

ly annealed copper so

as to produce perfect outlines. Banding
presses of greatly increased power are

necessary in view of the increased di-

mensions of the band.

The assembling of the plugs offers op-

oHiyim MHO
OtSltll-
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portunities for the development of plug

driving: macJiines for tightening plugs by

powjir- assuring efficient and uniform re-

sults.

Not the least important of equipment

developments lies in the necessity for

power handling apparatus.

Prospective makers of these large

shells will be well advised to approach

the driving band feature with all pos-

sible deliberation and care. The great

increase in size, as well as the intricacy

of outline, makes it an entirely different

proposition from 18-

bands. The band pro-

file of the smaller

shells is comparative-

ly simple, and the cir-

cumference about one-

third that of the big

bands, both of which

facts conduce to a

large output in num-

bers from a single set

of forming tools.

Whether the present

methods of band turn-

ing will be entirely

satisfactory on these

large bands is a point

that can best be de-

cided from actual ex-

perience. The possibil-

ity of developing a

special profile miller

seems not altogether

remote, and from a

theoretical standpoint

offers certain advan-

tages. Revolving a

heavy forging at a

high rate of speed in

order to remove a small

quantity of metal from

a minor component is

bad practice, not only

from a power saving

point o f view, but

from quality of pro-

duction as well. Con-

stant attention would

be necessary to prevent

heating up the steady

rest, and any seizing

of the shell wth con-

sequent scoring might

easily cause enough

damage to result i n

rejection. This fact alone would justify

consideration being given to the use of a

milling machine in which the heavy shell

body would be revolved slowly while a

formed milling cutter produces the pro-

file on the band.

Several developments of design sug-

gest themselves such as a multiple

spindle milling device in which a rough-

ing cutter fed into the work in front

would remove the surplus stock and a

sizing cutter behind would be elevated

«n a vertical slide till it was level with

the centre of shell. If cutting compound
had to be used to prevent the finer por-

tions of profile from tearing, a copious

stream would prevent heating of the

band from spreading much beyond the

parts being operated on.

The provision of a suitable tool with

angular feed to undercut the band would

seem necessary although it is more than

probable that the fresh angle of attack,

from which many of our manufacturers

will approach these problems, will result

in not a few ingenious and original Circumstances

6-INCn HIOH KXrLOSIVE SHELL 60-PDR. HIGH EXPLOSIVE SHELL.

methods and devices being produced.

Threading the plug also offers oppor-

tunities for nulling applications, possib-

ly the tappina: of the shell itself may
be treated in this way.

Handling Apparatus
The increased weight of these large

shells, both rough forged and machined,

necessitates changes of a very radical

nature in the ways and means of hand-

ling them not only in and out machines,

but in course of transportation from one

part of a factory to another.

From the time a forging commences to

undergo the first operation until it is

completed, or until a break in its pro-

gress is advisable, say at the banding
press or enamelling oven, all its steps

should be strictly in rotation so as to

avoid any doubling on its tracks.

Where it is possible to do so, an over-

liead track, with travelling chain blocks

or hoists, either air, electrical, or other-

wise, will prove the most popular and ef-

ficient method.

peculiar to certain

shops may render pre-

ferable the adoption

of small revolving jib

cranes on each machine

which would require

the use of suitable

transfer trucks for
moving between opera-

tions. A well thought

out arrangement of this

nature might be much
less costly and when
properly used, just

about as quick as an

overhead track. Any
doubling back that

might be necessary on

occasion would certain-

ly cause little if any
confusion with this sys-

tem as compared with

a track which would

not allow movement in

either direction when a

job was being set up in

a machine.

The production of

forgings up to the 8-in.

size is now an accom-

plished fact in this

country, although some
few weeks must elapse

before 9.2-in. forgings

are also in course of

production. Reproduc-

tions of forging draw-

ings which give a good

idea of the probable

amount of work which

will be required and

the detailing of differ-

ent methods, with illus-

trations and descrip-

tions of the machines

and tools for use

therewith will form the subject of fu-

ture articles in these columns.

CMTfo WITH perrwHf crmCftT.
iKO /intrTCB.

Bombs Made in Canada.—Bombs have

been added to the munitions products

which Canada is now producing for the

British War Office. An order for 5,000

of these projectiles has been received

by the commission, and is beine: placed

for speedy delivery. The bombs are to

be used in trench warfare, and are to be

fired from what are known as mine or

trench guns.
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ANTICIPATING RESUMPTION OF PEACE-TIME
BUSINESS

APPARENTLY of equal moment and importance to

the manufacture of war munitions—perhaps even
transcending the latter, is the manufacture of in-

dustrial stock values. From week to week these continue

to advance, not seldom by leaps and bounds, and the ques-

tion is naturally being asked : what is going to happen
them when the end of tlie war becomes imminent?

Undoubtedly our steel and metal-working industries are

finding munitions production worth while, but we hesitate

to believe that the margin between contract prices and pro-

duction costs is anytliing like so great as to justify the

high level attained by the stocks. The impression has got

abroad that our manufacturers are making huge profits on
war orders, and that the war is being made the medium
whereby a multiplicity of individual and corporate en-

richment may be brought about. In any case, "It's an ill

wind that blows nobody any good." Therefore, in spite

of the devastating influences of and distress caused by this

war of wars, a considerable number of people, here and

elsewhere, will no doubt realize a bountiful harvest of

hard cash by devious means and channels. Combat their

doing so how we may, such a consummation will be in-

evitable.

It is generally conceded, and at first sight reasonably

so, that, after the necessarily long period of neglect, much

constructional leeway will have to be made up. The ex-

pectation then is that a burst of prosperity such as we

have probably never known, will so efface the transition

from war to peace that neither stock prices nor produc-

tive activities will be affected.

A boom is predicted in merchant shipbuilding to make

good the losses by sinking, and to compensate for the

almost total extinction of vessel construction in Britain.

A similar boom is predicted in the sphere of railroad bet-

terment, to compensate again for the long period during

which maintenance has been neglected and earnings con-

served. Development work of every description, private,

municipal and Governmental, is, we are told, to be no

exception; thus, on paper, the end of the war seems to be

desirable for a variety of reasons.

In all calculations or prophesies of the nature of the

foregoing, no cognizance, however^ is taken of the price

we are having and will have to pay for the war. We for-

get that in addition to war stocks reaching giddy heights,

material and labor, and all else have pyramided. Stock

market prices have a knack of crashing down en masse

when the opportune moment arrives; not so these others.

Steel, wages, food and clothing are largely interde-

pendent and have a comprehensive application. They are

usually super-sensitive to the upward turn, and during the

past year have proved so on many occasions. Indi-

vidually or collectively they are less > sensitive to the

downward tendency, be the latter of simple desire oPijudi-

ciously applied force or pressure. The downward move- -

ment "is not only hard to start, but is so slow and gradual

as to be almost imperceptible of measurement.

With the end of the War in sight, attention will, as

already indicated, be turned to the peace-time pursuits of

sliipbuilding, railroading, etc. It will be found, however,

that shipowners, railroad executives, etc., continue to sit

tight so far as the distribution of orders is concerned, the

cost of raw and finished material for the purposes of their

requirements being totally prohibitive from the stand-

point of the then or immediately prospective earnings.

War-time prices for equipment and supplies will match ill

with peace-time revenue. A period of readjustment must

needs be ushered in, during which business of every

description will incline to languish, war stocks will dis-

a])pear and plain industrials will take their place. Prices

of raw and finished material will have to be marked down,

liowever slowly and reluctantly those involved contribute

to the process.

Only by producers and their help getting together now,

without waiting for the end of the war to become more
imminent, and planning the necessary and inevitable

procedure when the time is ripe, will the transition period

be shortened and perchance eliminated, and a prolonged

and wholly unnecessary business depression be avoided.

Capital and labor are equally interested in the matter and

both will be called upon to make big concessions sooner or

later. The general welfare of our people demands that

they take time by the forelock and arrange tiie details now.



482 Volume XIV.

SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON.

Grey forge, Pittsburgh . .

.

Lake Superior, char-

coal, Chicago

Ferro nickel pig iron

(Soo)

Middlesboro, No. 3 . . .

.

Carron, special

Carron, soft

Cleveland, No. 3

Clarence, No. 3

Glengamtock

Summerlee, No. 1

Summerlee, No. 3

Michigan charcoal iron.

Victoria, No. 1

Victoria, No. 2X
Victoria, No. 2 plain .

.

Hamilton, No. 1

Hamilton, No. 2

.

.

$15 45

... 16 75

25 00

Montreal. Toronto.

$24 00

25 00

25 00

24 00 .....

24 50

28 00

30 00

29 00

28 00

24 00

23 00

23 00

23 00

23 00

Tea lead $ 4 00 $ 4 00

Scrap zinc 12 50 11 00

21 00

21 00

21 00

21 00

21 00

FINISHED IRON AND STEEL.
Per Pound to Large Buyers. Cents.

Common bar iron, f.o.b., Toronto.

.

2.50

Steel bars, f.o.b., Toronto 2.50
Common bar iron, f.o.b., Montreal 2.50
Steel bars, f.o.b., Montreal 2.50
Twisted reinforcing bars 2.55
Bessemer rails, heavy, at mill 1.25
Steel bars, Pittsburgh 1.60
Tank plates, Pittsburgh 1.60
Beams and angles, Pittsburgh 1.60
Steel hoops, Pittsburgh 1.75

F.O.B., Toronto Warehouse. Cents.
Steel bars 2.50
Small shapes 2.75
Warehouse, Freigrht and Duty to Pay. Cents.
Steel bars 2.20
Structural shapes 2.20
Plates 2.20

Freight, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents less car-
load.

BOILER PLATES.
Montreal Toronto

Plates, 14 to 1/2 in., 100 lb. $2 35 $2 35
Heads, per 100 lb 2 60 2 60
Tank plates, 3-16 in 2 70 2 70

OLD MATERIAL.
Dealers' Buying Prices. Montreal. Toronto.

Copper, light .$12 75 $12 75
Copper, crucible 15 25 15 00
Copper, unch-bled, heavy 14 75 14 50
Copper, wire, uneh-bled. . 14 75 14 50
No. 1 machine compos 'n 11 75 11 75
No. 1 compos 'n turnings 10 25 10 00
No. 1 wrought iron 10 00 8 50
Heavy melting steel 9 00 9 00
No. 1 machin'y cast iron 13 50 12 50
New brass clippings. ... 11 00 11 00
No. 1 brass turnings 9 00 9 00
Heavy lead 5 00 5 00

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Nov. 5, 1915:
liapweld

1/4, % in.

Buttweld
Blacl< Gal.

Standard

Yi to 11/2 in. .

2 in

21/2 to 4 in. . .

,

41/2, 5, 6 in..

.

7, 8, 10 in. . .

.

67

72

72

72

381/2

471/2

521/4

521/2

521/2

Black

71

69

66

Gal.

481/2

511/3

491/2

441/,
X strong P. B.

1/4, % in .... 55
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COKE AND COAL
Solvay Foundrj- Coke $6.25

Connellsville Foundry Coke 5.65

Yough Steam Lump Coal 3.63

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 30%
At warehouse 20%,
Discounts off new lUt. Warehouse price at

Montreal and Toronto.

MISCELLANEOUS
Solder, half-and-half

Putty, 100-lb. drums .

.'

Red dry lead, 100-lb. kegs, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll . .

.

Motor gasoline, single bbls., gal.

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil, boiled, single bbls....

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs...

Lead Wool, per lb

Pure Manila rope

Transmission rope, Manila
Drilling cables, Manila
Lard oil, per gal

Union thread cutting oil

Imperial quenching oil

0.:

0.25

2.70

9.65

0.15

0.95

231/2

0.23

0.85

0.85

0.88

2.50

4.50

0.11

0.16

0.20

0.17

0.73

0.60

0.35

POLISHING DRILL ROD
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
i/i in $9.00

5-16 in 5.90

% in 4.95

7-16 in 4.65

1/2 in 4.40

9-16 in 4.05

% in 4.30

% in 4.15

% inch 3.65

1 inch 3.45

Above quotations are per 100 lbs.

TWIST DRILLS.

%
Carbon up to V/o in 55

Carbon over 1^4 in 25
High Speed
Blacksmith 55

Bit Stock 60 and 5

Centre drill 20

Ratchet 20

Combined drill and c.t.s.k 15
I>lHeounts off Htanilard ]Ut,

REAMERS
%

Hand 25
Shell : 25
Bit Stock 25
Bridge 65
Taper Pin 25

Centre 25

Pipe Reamers SO
Discounts off standard list.

IRON PIPE FITTINGS.
Canadian malleable, A, 25 per cent.;

B and C, 35 per cent.; cast iron, 60;

standard bushings, 60 per cent.; headers,

60; flanged unions, 60; malleable 'bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

TAPES
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft. ... 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

3 15

4 60

3 15

4 75

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $3 30 $3 00

Canada plates, dull,

52 sheets

Canada Plates, all bright

Apollo brand, 10% oz.

galvanized 5 50

Queen's Head, 28 B.W.G. 6 00

Fleur-de^Lis, 28 B. W. G.

Gorbal's Best, No. 28 .

Viking metal. No. 28 .

Colborne Crown. No. 28

5 75

6 00

5 25

5 70

Premier No. 28 5 40

4 80

5 95

5 75

6 00

5 25

5 80

5 20

BOILER TUBES.
Size

1 in.

11/4 in.

11/2 in.

134 in.

2 in.

21/4 in.

21/2 in.

3 in.

31/2 in.

4 in.

Seamless Lapwelded
$14 25

15 00

15 00

15 00

15 00

16 50 9 25

17 50 10 50

25 00 12 25

28 00 14 50

.33 00 18 50

Prices per 100 feet, Montreal and Toronto.

WASTE.
WHITE. Cents per lb.

XXX Extra II1/2

X Grand 11

XLCR 101/4

X Empire O91/2

X Press 083/4

COI.ORED.
Lion 073^

Standard 07

Popular O61/4

Keen OSVz
wool. PACKING.

Arrow
Axle

17

12

09

07

Anvil

Anchor
WA8IIED WIPERS.

Select White
Mixed Colored

Dark Colored

This list subject to trade discount for

quantity.

081/2

O6I/4

051/4

BELTING RUBBER
Standard 50%
Best grades 30%

BELTING—NO. 1 OAK TANNED,
Extra heavy, single and d 'ble, 40 & 10%
Standard 50%
Cut leather lacing. No. 1 $1.20

Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B.B.

i/s in $12.75

3-16 in ; 9.00

1/4 in 6.00

5-16 in 4.75

3/8 in 3.75

7-16 in 3.75

1/2 in 3.75

% in 3.60

% in 3.60
Prices per 100 lbs.

PLATING CHEMICALS
Acid, boracic $ .15

Acid, hydrochloric 05

Acid, hydrofluoric 06

Acid, nitric 10

Acid, sulphuric .05

Ammonia, aqua 08

Ammonium carbonate 15

Ammonium chloride 11

Ammonium hydrosulphuret 35

Ammonium sulphate 07

Arsenic, white 10

Copper sulphate 10

Cobalt sulphate 50

Iron perchloride 20

Lead acetate 16

Nickel ammonium sulphate 10

Nickel carbonate 50

Nickel sulphate .15

Potassium carbonate 40

Potassium sulphide (substitute) . . .20

Silver chloride (per oz.) .65

Silver nitrate (per oz.) .45

Sodium bisulphite 10

Sodium carbonate crystals 04

Sodium cyanide, 127-130%, 35

Sodium hydrate 04

Sodium hyposulphite (per 100 lbs.) 3.00

Sodium phosphate 14

Tin chloride -45

Zinc chloride 20

Zinc sulphate 07
Prices Per I.b. Unless Otherwise Stated.

ANODES
Nickel 47 to .52

Cobalt 1.75 to 2.00

Copper 22 to .25

Tin 45 to .50

Silver 55 to .60

Zinc 22 to .25

Prices Per I,b.

PLATING SUPPLIES
Polishing wheels, felt 1.50 to 1.75

Polishing wheels, bullneck. .80

Emery in kegs .41/2 to .06

Pumice, ground .05

Emery glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silver 25 to .50

Rouge, nickel and brass... .15 to .25

Prices Per lib.



484 CANADIAN MACHINERY Volume XIV.

The General Market Conditions and Tendencies

This section sets forth 'the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., Nov. 15, 1915.

—

Favorable industrial conditions continue

throughout the Dominion. In the iron

and steel trades, the activity is quite un-

l)aralleled, and the possibilities are that

the immediate future may see even

greater developments.

The manufacture of steel promises to

crowd the capacity of every mill both

in Canada and the United States. In

this connection it is interesting to

note that one hundred years ago the

United States were producing about

50,000 tons of pig iron a year, while the

average daily output for October last

was over 100,000 tons, or an increase

of 600 to 1.

The pressure being felt by the steel

mills is largely due to the demand for

war supplies, not only in shell bars and
billets, but in many other lines, such as

Steel rails, structural steel for cars,

locomotives, automobiles and the count-

less necessities used, directly, or indi-

rectly, for the maintenance of large

armies in the field.

Previous to the breaking out of hosti-

lities, Canada as well as other countries

countries, was purchasing large quanti-

ties of chemicails from Germany.
Brought face to face with the problem

of supplying their own needs, or paying

prohibitive prices for what little could

be obtained, the Canadian chemists have

not only succeeded in accomplishing re-

markable results in the production of

these much-needed chemicals for their

own use, but are able to export to

Britain.

Enlarged opportunities have been

opened for Canadian manufacturers, not

only for supplies relative to war muni-

tions, but in all classes of trade, form-

erly monopolized by European nations.

SteeL

The steel trade continues at quite

high pressure, every available mill work-

ing to the limit, in the endeavor to sup-

ply the abnormal demand for bars and
billets, as well as to keep up with the

gradually increasing commercial re-

quirements. The stress placed upon the

steel-producing plants on this continent

is shown by the past week's reports, in

which it is stated that the United States

Steel Corporation have withdrawn all

prices on steel products except tubes

and pipes. They are practically out of

the market on all other lines of steel.

Delivery under nine months is almost

impossible, and many plants are closing

down on future orders, until they can

state definitely their exact position.

The' requirements of the finishing

mills are beyond the output of crude

steel, and one of the necessities of the

moment is to bring the production of

the basic material up to the output of

the rolling mills.

Canadian furnaces are only producing

about one-half of the steel being used

by our manufacturers, and any restric-

tion placed upon importation would
have a serious effect meantime.

Construction of large additions to the

plant of the Nova Scotia Steel Co. are

now being undertaken, and within three

months new furnaces are expected to be

in operation, producing 200 tons a day
in addition to their present output. New
equipment for the production of the

larger shells is also to be delivered at

New Glasgow in about six weeks. The
mines in connection with this company
will continue operations at high pressure

throughout the winter months.

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to
make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.
Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

Machine Tools and Supplies.

Activity in machine tools has re-

ceived a new impetus because of the ex-

pectation that many firms will receive

orders for the heavy type of explosive

shell, as well as additional orders for

the present shells of 3.3. and 4.5-inch

type. Many inquiries have come in for

machines suitable for the production of

6-in., 8-in. and 9.2-in. shells, and in a

short time definite information may be

received as to the successful firms re-

ceiving contracts for additional muni-
tions.

The demand for supplies is as heavy
as ever. The munition factories are

working night and day, and small tools

and other supplies are a constant re-

quirement.

Metals.

The present situation in the metal

market is little changed from that of

the preceding week. However, the re-

ported closing of the Suez Canal has

created some excitement among buyers

of spot tin with the result that the per-

sistent buying to cover requirements has

advanced the price from 38e to 45c a lb.

Copper is showing some signs of im-

provement, but last week's quotations

prevail. Spelter is a shade stronger,

and is quoted at 19c, and antimony
shows an advance of five dollars per 100

lbs. A slight increase is noted in alum-

inum, a price of 62c being now quoted.

Copper.—The optimistic outlook for

future copper is keeping the market

firm. Although foreign quotations show
advances, prices locally remain steady.

Tin.—Conditions in the Far East

have apparently clouded the tin situa-

tion for the present, with the result that

heavy advances have been made on

prices for spot tin. Any losses of spot

tin now in process of transportation

might easily cause a further advance.

This week's quotation shows an increase

of $7 per 100 lbs. over that of last week.

Spelter.—Foreign advances in the

price of spelter have not affected the

local market very much. However, an

advance of one cent per lb. is shown in

this week's prices. ..

Lead.—This continues firm at Ci^c

per lb.

Antimony.—The apparent scarcity de-

veloping in antimony and the demand

has made the price stronger, the pres-

ent quotation being $40 per 100 lbs.

Old Materials.

Business in scrap metals of all kinds

has been fairly brisk during the

past week, and a general advance is

noted in many lines. Copper has ad-

vanced about $10 a ton, considerable

quantities being handled.

Business in heavy melting steel has

increased the price y-io, per pound.

Heavy melting lead has risen to $5

per 100 lbs., and tea lead shows an in-

crease of %c per pound. Scrap zinc is

selling at 12^/2 cents.

Toronto, Ont., Nov. 16.—The recent

action of the United States Steel Cor-

poration with regard to the Canadian

market shows conclusively the far-reach-

ing effect which the war is having on the

steel trade here and elsewhere. The sit-

uation has been caused entirely by the

enormous demand for munitions which

will increase now that the orders for the

large calibre shells are being placed.

No official list of successful tenderers

will be given out, nor the size of the

orders named, notwithstanding reports

to the contrary. This is the wish of the

British War Office, which has notified the

shell Committee to that effect. It is

understood that some orders for 6-in.

shells have already been placed and that

the contracts for the larger shells, al-

though not actually signed up, are prac-

tically assured to certain firms.

The general industrial situation is

gradually improving and a more confi-

dent spirit prevails as a result. A large
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number of factories are engaged in the

production of war equipment and the

engineering trade is active on shell or-

ders. Prices of all lines have a higher

tendency, particularly iron and steel pro-

ducts, which continue to advance. The
metal market is very active and a gen-

eral advance in prices has to be noted.

Steel Market

The recent announcement issued by

the United States Steel Corporation is

of considerable importance to Canadian

steel plants. The Corporation in addi-

tion to withdrawing prices to the Cana-

dian trade, have decided not to solicit

business in this market until conditions

have become normal. This order will af-

fect principally bars and billets, etc.,

for which there is such a heavy demand;
structural shapes will also be affected.

This action of the Corporation does not

mean that they will refuse business, pro-

viding delivery is no object, or that

orders already booked will not be filled.

It is simply a question of delivery. The
demand is so far ahead of production

that the output of the mills is booked

up for several months in advance. Under
these conditions and with unfilled ton-

nage increasing each month, prices can-

not be fixed so far ahead and no pro-

mise can be made to consumers when
they are likely to get delivery. The sit-

uation thus revealed is unprecedented

and while not particularly serious at

present may become so as the demand
for steel for munitions continues to in

increase and present contracts run out.

The market is naturally upset and the

outlook is uncertain.

Canadian steel companies, although

operating on capacity, are falling behind

in meeting the demand, and hisrher prices

for steel products are inevitable. The
prosperity of the steel industry is as-

sured for some time to cnme and plants

will have to be extended to take care of

the demand. It is announced that the

Nova Scotia Steel Co. will build an open-

hearth furnace having a capacity of 200

tons per day. The same concern will in-

stall new presses for forging 8-in., 9.2-in.

and 12-in. shells, also the necessary ma-
chining equipment.

Prices continue in an upward direc-

tion. Canadian mills are now quoting
bars at 2.50c base, and reinforcing bars

2. .35c base Toronto, plus extra for twist-

ing. Steel bars are 2.50c and small

shanes 2.75o f.o.b. Toronto warehouse.
Pittsburgh bars, plates and shapes for

Canadian consumption are quoted at

1.60c, but this figure is practically nom-
inal, as no orders are being booked.
Seamless boiler tubes have advanced
acain, but lapwelded are unchanged for

the present. Higher prices on tubes are

expected. Boiler plates are very firm

and an advance in price may be made
early next month. Some lines of bolts

and nuts have advanced, the new dis-

counts being as follows: Coach and lag

screws, 70 p.c; machine bolts, % in. and
less, 65 p.c; machine bolts, 7-16 in. and
over, 50 p.c; blank bolts and bolt ends,

50 and 7i/2 p.c; square nuts, 3%c per lb.

off, and hex. nuts 41/30 per lb. off. An-
other advance in wrought iron pipe has

been made and is now in effect. The
new schedule affects black pipe only,

galvanized remaining unchanged.

Prices of high-speed tool steel con-

tinue to advance and the situation shows
no improvement. The scarcity of tung-

sten has assumed serious proportions

and the supplies, although increasing,

are not sufficient to meet the demand.
As this alloy to a large extent deter-

mines the price, quality and quantity of

high-speed steel, it is apparent that while

tungsten keeps at the present high level,

high-speed tool steel will also be corres-

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,

London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain

LafouUoux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

pondingly high. The situation is further

aggravated by the exceptionally heavy

demand, which is at least five times that

of normal.

Prices of all descriptions of steel

sheets are very firm, and higher prices

are expected. In galvanized sheets, the

differentials between the gauges con-

tinue upset by the abnormal spelter

situation, and while the consumer may
secure heavy gauges at comparatively

low prices, he must pay higher price for

light gauges. Acid is becoming scarce

and is high in price, and this, together

with spelter and lilack sheets becoming
more costly, will not doubt cause gal-

vanized sheets to advance. Bessemer
black sheets are quoted at 2.15c to 2.25c

and open hearth 2.25c to 2.30e Pitts-

burgh.

In the States prices continue to ad-

vance, but this has had no effect in cur-

tailing the demand, wliich is heavier

than at any stage in this present move-

ment. The unfilled tonnage of the United

States Steel Corporation for October

shows an increase of 847,000 tons over

September. This record shows the de-

velopment which is taking place in the

market. The heavy demand for billets

continues and prices are very firm. Wire
rods are higher at $35 f.o.b. Pittsburgh.

Fig Iron

The heavy demand for steel making
pig iron continues but foundry grades

are quieter. Prices are firm but un-

changed.

Old Material

The market is considerably firmer and
quotations higher for some metals. Cop-

per is very strong and prices have ad-

vanced throughout the list. No. 1 ma-

chine composition and No. 1 composi-

tion turnings have advanced about 25c

per 100 lbs., while No. 1 wrought iron

and heavy melting steel are also higher.

Prices of scrap lead are higher and

scrap zinc is also advanced. Complete

prices are given in the selected market

quotations. Business is improving, but

the higher prices are due more to the

general buoyancy in the market and im-

proved tone.

Machine Tools

The placing of the orders for the large-

calibre shells is resulting in increased

activity in t'je machine tool market.

Quite a number of orders for tools,

principally lathes, have already been

placed and others are pending. Deliv-

eries are better on the larger size lathes

than on the smaller tools. Second-hand

tools suitable for shell work are getting

scarce and are not so easy to get hold

of. Prices on all tools have advance<t

considerably. A feature of the present

situation has been the development of

the single-purpose lathe for which there

is a big demand. Special tools for mak-
ing shells have also been put on the

market with exceptionally satisfactory

results.

Supplies

A number of price changes have to

be noted again this week. Solder, half-

and-half, is higher at 25c, due to strength

in the tin market. Prices of gasoline and
benzine have been readjusted to bring

srasnline i^c higher than benzine. Gaso-

line is now being quoted at 23V2C and
benzine at 23c per gallon, in barrels. X
sharp advance has been made in tur-

pentine, which is now quoted at 85c per

gallon. Linseed oil is higher and is quot-

ed at 85c for raw and 88c for boiled

oil. Business continues brisk.

Metals

The market has revived and is more
active. Prices of practically all metals

have advanced, tin showing the greatest

strength. The sharp advance of tin is
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owing to a belief that the Suez Canal

is closed and also on account of sub-

marine activity in the Mediterranean.

It is likely that shipments of tin will be

interfered with on this account. Copper

has advanced, and there is a better

feeling in the market. Spelter, lead and

antimony are all higher and the market

is strong, while aluminum is higher and

quotations nominal.

Tin.—Both London and New York
markets are excited, buyers being anx-

ious to cover their requirements, due to

the report that the Suez Canal has

been closed. If such is the ease there

will be a delay in getting supplies, while

there is also a chance of shipments being

lost in the Mediterranean on account of

submarines. This scare, together with a

spot scarcity, has unsettled the market.

Tin has advanced 8c locally and is now
quoted at 48c per pound.

Copper.—There is a better feeling

growing in the market and the London

market is stronger. There is no special

improvement noted in the demand from
consumers, but producers are confident

that the latter must become heavy buy-

ers soon. Copper lias advanced Ic and

is quoted at 20^,'2C per pound.

Spelter.—The market is firm and high-

er. A corner in spot spelter has de-

veloped in London and quotations have

advanced. Spelter has advanced Ic lo-

cally, and is quoted at 19c per pound.

Lead.—There is a shortage of suj>-

plies of spot and early delivery in Lon-

don, and the market has advanced. The
market is stron'jr in New York and the

"Trust" price is slightl}' higher at 5.15c

which may be advanced. Locally, lead

has advanced Ic and is quoted at 7c

per pound.

Antimony.—The market is firm and
there are indications of a scarcity in

spot antimony developing if the de-

mand for prompt metal continues as

good as it has been during the week.

Antimony has advanced 5c and is quot-

ed at 40c per pound.
Aluminum.—The situation does not

improve, and supplies are very difficult

to obtain. Quotations have advanced 5c

and are nominal at 65c per pound.

Moose Mountain Iron Mines at Sell-

wood, Ont., have closed down indefinite-

ly after a series of disappointing experi-

ments of the past several years to com-
mercialize the immense bodies of ore

which they control. The most recent ex-

periments were with the Grondal sys-

tem of concentrating and briquetting the

ore for shipment to the blast furnaces,

raising it from a 35 per cent, ore in the

rock to a 60 per cent, in the concen-

trates, which was not a commercial suc-

cess. It is estimated that over a million

dollars has been expended by the Gates

interests of New York and the Macken-
zie and Mann interests of Toronto in

this endeavor.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce Invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price listS:

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Bepnbllc.

H. K. Fonsaette, 278 Balcarce, BuenoB Aires. Cable AddiCM,
Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Uelbonme, Cable ad-
dress, Canadian.

British Wrst Indies.

B. H. 8. Flood, Bridgetown, Barbadoes, agent also for tbe
Bermudas and Brltisb Qulana. Cable address, Canadian.

Chins.

J. W. Ross, < Klnklang Road, Shanghai. Cable Address
Oancoma.

Cnba. '

Acting Trade Commissioner, Lonja del Comercio, Apartado
1290, Havana. Cable address, Cantracom.

Franee.

PhiUlpe Rey, Commissioner General, 17 and 19 Bonlerard
des Capuclnes, Parts. Cable address, Stadacona

Japan.

G. B. Johnson, P.O. Box 109, Yokohama. Cable Address,

Kewfonndlsad.

W. B. Nicholson, Bank of Montreal Bntldlng, Water Street.
St. John's. Cable address, Canadian.

New Zealand.

W. A. Beddoe, UdIou Buildings, Customs Street, Auckland.
Cable address, Canadian.

Sonth Africa.

W. J. Egan, Norwich Union Buildings, Cape Town,
address, Cantracom.

Cable

Canadian.

J. T. LIthgow,
Watermill.

Holland.

Zutdblaak. ?fi, Rotterdam. Cable address.

United Kingdom.

E. de B. Arnaudl Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable addreaa, Can-
adian.

Acting Trade Commissioner. North British Building Bast
Parade, Leeds. Cable address, Canadian.

F. A. C. BIckerdIke, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom,

Harrison Watson, 73 Baslngball Street, London, B.C., Bag-
land. Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

Cable address, Can-

British West Indies.

Edgar Tripp, Port of Spain, Trinidad..
adlan.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. a Beckwlth, c-o Tracey Hmos, Uedellln, Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

X«rway and Denmark.

C. E. Sontum, Qrubbeged No. 4, Christiana, Norway. Cable
address, Sontums.

South Africa.

D. M. McKlbbln, Parker, Wood & Co., Buildings, P.O. Box
559, Johannesburg.

B. J. Wilkinson, Durban, 41 St. Andrew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. U Orinth, Secratary, 17 Victoria Street, London, S.W., Bngland.
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INDUSTRIAL \ CONSTRUCTION NEWS
Elstablishnient or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining News.

Engineering

Toronto, Ont.—The Canadian Hanson
& Van Winkle Co. are building a brass

foundry at a cost of $5,000.

Gait, Ont.—The Perfect Machinery
Co. will build a machine shop to cost

$4,000. S. L. Clark is general manager.

Chatham, Ont.—Park Brothers of this

city- have closed a contract with the

Dominion Sugar Co. for $14,300 worth
of machinery for the new plant.

Berlin, Ont.—Louis F. Dietrich has

purchased a property which will be con-

verted into a garage. An elevator and
other equipment will be required.

Hamilton, Ont.—The Canadian Chad-
wick Metal Co. are having the old

Gomi)f brewery building altered and ma-
chinery installed for making munitions.

Waneta, B.C.—The Waneta Develop-

ment Co. will immediately start con-

struction of a hydro-electric power plant

to be erected at the confluence of tho

Columbia and Pend O'Reille rivers,

which will have a capacity of 80,000 h.p.

Toronto, Ont.—It is officially an-

nounced that the Ontario Hydro-electric

Commission has completed the survey

for a Government powerhouse to be

erected between Queenston Heights and
Niagara Falls, Ont. Plans are being pre-

pared. It is planned to use the surplus

waters of the Welland Canal to develop

.300,000 h.p.

Electrical

Hespeler, Ont.—The Hydro Commis-
sion will install a new transformer and

also a number of 100 c.p. nitrogen filled

lamps.

Port Lambton, Ont.—A petition has

been drawn up asking for the hydro-

electric system to be extended to this

town.

Agincourt, Ont.—This village is plan-

ning to secure connection with the Hy-
dro-electric at Duncan, on the C. N. R.,

and it is undei-stood the preliminary ar-

rangements are all completed.

London, Ont.—^By a vote of 65 to 8,

the ratepayers of the village ot Qranton,
fifteen miles north of here, on Nov. 9

carried a by-law authorizing the village

council to enter into a contract with the

Hydro-electric Power Commission for a

supply of power.

Stratford, Ont.—The council and rep-

resentatives of adjoining municipalities

met Engineer Gaby and officers of the

Provincial hydro-radial union and ap-

proved of the general plans of the main
Toronto to London hydro-radial line as

it affects Stratford and district. A mo-
tion was adopted that steps be taken to

have necessary by-laws submitted to the

electors in January.

Municipal

Hespeler, Ont.—The town council will

call for tenders for a pumping station.

Guelph, Ont.—The installation of fire

alarm system is being considered by the

City Council.

Hamilton, Ont.—Fire Chief Ten Eyck
has asked for a new fire alarm system

to be installed.

Chatham, Ont.—Hydro power will

probably be installed in the pumping
station this year.

London, Ont.—The City Council con-

template further extensions to the water-

works distribution system.

Tecumseh, Ont.—A new water distri-

bution system is contemplated for this

town. The cost is estimated at $25,000.

Owen Sound, Ont.—The town council

have decided to submit a by-law to the

ratepayers to authorize a loan of $12.-

000 to W. A. Wilson, of London, who will

start a shoe factory here.

Regina, Sask.—The City Commission-

ers have decided to install a new pump-
ing unit driven by electrical power at

Boggy Creek. The new pump will have

a capacity of about two and a half mil-

lion gallons. The cost is estimated ;d

$12,000.

Toronto, Ont.—The Board of Control

have received a dozen tenders for the

construction of the new Don incinerator

building exclusive of the new chimney.

Tlie prices ranged from $84,500 to $95,-

000, several being $86,000. The Control-

lers awarded the tender to George
Welof, whose price was lowest at $84,-

500 , subject to tiie approval of that

Street Commissioner. The chimney will

cost about $9,000.

General Industrial

Hespeler, Ont.—The Porcelain Kitchen
Furniture Co. will establish a factory

here shortly.

Petrolia, Ont.—Fred Howlett has pur-

chased a site and intends to erect a

brick and tile manufacturing plant.

Preston, Ont.—The Solid Leather
Shoe Co. contemplate the erection of an
addition to their factory. Manager, J.

Parker.

Thorold, Ont.—The Ontario Paper
Mill here was damaged to the extent of

$2,000 by fire on November 9. The fire

originated in the large bin which sup-

plies the coal for the boilers. The loss is

covered by insurance.

Tendenders

Grand'Mere, Que.—Tenders are being

received for the supply of one 500 h.p.

turbine and dynamo. Engineer, L. S.

Pariseau, Montreal.

Toronto, Ont.—Tenders will be re-

ceived up to Tuesday, November 23rd,

1915, for the construction and erection

of smoke breeching at main pumping
station. Specifications and forms of ten-

der may be obtained at the Works De-
partment, Room 12, City Hall.

Halifax, N.S.—Tenders will be re-

ceived by the Governor of the Province
of Macao, up till January 8, 1916, for

the supply of a steel, self-propelling

dredges for the use of the Macao Har-
bor Works. Full particulars may be ob-

tained at the office of Fred. H. Oxley,

Consul for Portugal, Keith Bldg., Hali-

fax, N.S.

Toronto, Ont.—Tenders will be re-

ceived, addressed to the Chairman,
Board of Control, City Hall, up to Tues-

day, November 23rd, 1915, for the fol-

lowing: Asphalt, refined; brass and
bronze castings; brass work for house
services; bleaching powder; castings,

pipe; castings, special; castings, man-
holes, etc.; general supplies; house num-
bers ; hydrants ; iron and steel ; lead pipe;

mineral dust; oils; rubber valves, etc.;

stop valves. Specifications and fornu
of tender may be obtained at the Work
Department, Room 12, City Hall.
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Personal

Frank Chappell, town engineer of

Oshawa, Ont., has resipmed his appoint-

ment to accept a position with the Mc-

Laughlin Motor Co., Oshawa.

Wm. Weir, of Montreal, president of

the Canada Foundries and Forgings,

paid a visit recently to the Welland

plants, Canada Forge and Billings &
Spencer.

William Bissett Smith, general man-

ager of the Dominion Transport Co.,

died in Montreal on November 8, in his

87th year. He was bom in Huntley,

Aberdeenshire, and came to Canada in

1855.

Frank W. Hinsdale, who, after spend-

ing a year and a half in helping to or-

ganize the work of the Ontario Work-

men's Compensation Board, has com-

pleted his duties, and has left Toronto

for New York.

W. P. Hinton, assistant passenger

traffic manager of the G. T. R. and

G. T. P., has been appointed traffic man-

ager in charge of passenger and freight

of the G. T. P. R., with headquarters at

Winnipeg, also Western traffic manager

of the Canadian Government Railways.

C .H. Cahan, Jun., of the Canadian

Car and Foundry Co., was in Pittsburgh

recently with three members of the Im-

perial Russian Commission. They visited

a number of important industrial plants

with a view, it was stated, of ascertain-

ing just how soon certain orders they

desire to place could be filled.
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London, Ont.—The George H. Beton

Lumber Co. is planning to add electrical

ofiuipment to operate woodworking ma-

chinery.

Nelson, N.B.—Fraser, Ltd., Frederic-

ton. N.B., intend to erect a large saw-

mill at this place. Approximate cost,

$100,000.

Rimouski, Que.—Work is about to

start on the erection of a shingle mill

for Price Brothers & Co., Quebec. Es-

timated cost, $15,000.

St. John, N.B.—A site has been pur-

chased at Washademoak, N.B., by Daley

& Carvell, of this city, on which they

will build an axe-handle and woodwork-

ing plant.

)cl-Working
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cost about $150,000. Kenneth G. Rea is

the architect.

St. John, N.B.—The Rhodes Curry

Co., contractors, engaged on two new

warehouses on the dock, have been in-

structed to build a third. The latter

warehouse will be 80 ft. x 350 ft.

Refrigeration

Chatham, Ont.—A proposal to estab-

lish a municipal dairy is under con-

sideration by the council.

Ottawa, Ont.—The Ottawa Dairy Co.

has let the contract for the erection of

an ice-making plant to cost $15,000.

Toronto, Ont.—The Board of Control

has sanctioned an expenditure of $9,500

for additional cold storage rooms at the

Ij^unifipal Abattoir.

^gaud, Que.—Curtis & Harvey have

storage rooms equipped with

tton refrigerating- machines, fur-

the Frick Co., Waynesboro,

Marine
A. A. Larocque has been appointed

vice-president of the Sincenes-McNaugh-

ton Line, Ltd., Montreal, in succession

to the late Major A. V. Roy, who met

his death recently while fighting with

the Canadian forces in France. Mr. Y.

Dupre was elected to fill the vacancy on

the directorate.

St. Johns, Nfld.—The steamships

"Adventure" and "Bellaventure" have

been sold to the Russian government and

will be used to keep Russian ports clear

of ice in the winter. The "Bellaven-

ture" has recently returned from Hud-
son Bay. Before leaving for Europe a

trial trip will he run with Russian of-

ficials on board.

Windsor, Ont.—President Pressano of

the Great Lakes Engineering Works, an-

nounces that he has booked contracts for

the construction of four additional steel

freighters, three for coast service and

one for the Great Lakes trade. The

steamer for lakes service will be a ship

of about 9,000 tons, of 450 feet keel

length, and about 56 feet beam. The

three coast freighters will be of Welland

Canal size.

Jeorge Guentzler will

to his woodworking

Building Notes

Toronto, Ont.—B. C. Whitney and

0. B. Sheppard have decided to rebuild

the Princess Theatre.

Toronto, Ont.—The New Method

Laundry will make an extension to their

building to cost about $4,200

Toronto, Ont—The Toronto Hydro-

Electric Commission propose erecting a

large office building to cost $450,000.

Montreal, Que.—The city of West-

mount will erect a municipal building to

Contracts Awarded
Gait, Ont.—The R. McDougall Co.

have been awarded a contract by the

city for five hydrants at $32.50 each.

Wingham, Ont.—The Canada Furni-

ture Co. has received a large order for

shell boxes, and are now making pre-

parations to start work in the Union

Factory.

Toronto, Ont.—The Board of Control

have let the contract lor the supply of

stop valves and other apparatus for the

main pumping station to Drummond
McCall & Company, Toronto, at $8,530.

The Roxton Falls Manufacturing Co.

has been incorporated at Ottawa with a

capital of $100,000 to manufacture art-

icles in lead, copper, iron, malleable iron

and wood at Roxton Falls, Que. Incor-

porators: Joseph Oscar Fauteux and

Joseph Adolphe Desnmarteau, of Mont-

real.

Chatham, Ont.—The Water Commis-

sioners have awarded contracts for

equipment for the pumping station. The

contract for the pumps was let to the

Canadian Allis-Chalmers Co., and the

contract for the motors was given to the

Canadian General Electric Co., Toronto.

The pumps will have capacities of two

million gallons and three million gallons

respectively.

Moncton, N.B.—The contract for the

steel superstructure of the new bridge

over the Petitcodiac River, at this place,

has been awarded by the Provincial

Government to the Dominion Bridge

Company of Montreal. Announcement

to th'at effect has been made by the Pro-

vincial Board of Works, and it was said

that the contract price would reach

about $125,000. The sub-structure will

cost approximately $200,000, making the

total cost of the bridge about $325,000.

Railways—Bridges
Victoria, B.C.—The C. N. P. R. is to

resume construction work on the Van-

couver Island sections of the system,

not only in respect to the line to

Patricia Bay and that to the West

Coast, but also in the matter of the de-
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From Ironfounding to 4.5 in.

Staff Article

Howitzer Shell Production

That the manufacture of high explosive shells can be successfully undertaken by prac-

tically any metal working enterprise when backed by an energetic and resourceful staff is

here indicated. Particular note may be made of the fact that the entire plant staff of molders,

core-makers, helpers, etc., has been transferred to the new industry of shell-making.

THE shell manufacturing plant

which we here feature is a de-

velopment arising from the trans-,

formation of part of a general iron-

foundry into a machine shop, and serves

to further indicate the wide variety of en-

terprise that has been shown in taking

advantage of and

meeting the muni-

tions demand. The
4.5 in. howitzer type

shell is the particu-

lar product, but as

•he procedure
adopted is more or

less similar to that

practised in plants

FIG. 1—CENTERING .ll(i

which we have previously described, a

general outline only of the operations

is given; the methods and devices or-

iginal to the establishment are, however,

dealt with in more or less detail.

Cuttins;-off and Centering

Tw<i "Ilair' ciitting-ofC machines are

used for cutting the rough shells to

length. These machines are placed in

a shop separated from the main build-

ing. After the forgings have been trim-

med to the desired length, they are taken

to a drill press and the base centered.

The jig used for this operation is

shown m Fig. 1. The base A is secured

to the drill table in a position that

brings the post B directly in line with

the drill spindle. Secured to the handle

of the L piece B is the adjustable block

G, which acts as a balance weight and

also as a gauge, as the lower surface is

shaped at an angle and rests upon the

beveled edge of the boss D. Alignment

of the post B with the centering drill

can thus be attained by adjustment of

the block C. The stop E allows the

post B to remain at an angle while the

shells are being put in place or being

removed.

Rough Turning

Rough turning is performed on three

26-inch Boye & Emmes lathes. The shells

are placed between a short tapered rose

arbor, which fits into the open end and

the tail centre, being forced on firmly

by the pressure from the tail stock

.spindle.

Boring

The boring operation shown in Fig. 2

is done on three 26-inch Boye & Emmes

- ^v_L iP^""'
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FIG. 4—NOSING EQUIPMENT POR 4.5 IN. SHELLS

tain greater leverage to force the tool

when forming the base contour.

Nosing the Shells

The nosing of the shells, which follows
the boring operation, is carried out in

the usual manner. Tire shells are placed
in the Mechanical Engineering Co. fur-

nace, shown to the left in Fig. 4. They
are heated to a temperature of about
1,550 degrees F., and placed in the 150-

ton Boomer & Bosehert hydraulic press,

which is supplied by power from the

three-eyiinder hydraulic pump, shown to

the right of Fig. 4. The pump was built

by the Canadian Boomer & Bosehert
Press Co., of Montreal. The nosing die

is made of tool steel and encased by a

water jaclcet. After hosing, the shells

are placed in powdered lime to anneal
for further machining. The furnace is

also used to anneal the base discs when
these through any cause are difficult to

machine.

Boring and Threading Nose

Two 26-inch Boye & Emmes engine

lathes are used for borinc tlic shell nose.

Special turrets have been made by the
St. Lawrence Iron Foundry, Montreal,
and placed on the saddle of these ma-
chines. The shell is held in a chuck
similar to those described in previous
articles, and the cycle of operations is

boring, inside profile, face and chamfer
end, recess and tap. Tapping is per-

formed with a "Murchey" collapsing

tap.

Finish Turn and Profile

The diameter and profile are finished

on two Boye & Emmes 26-inch engine
lathes, the operation being shown in Fig.

5. An auxiliary saddle and compound
rest is placed on the lathe saddle, and
two tools are employed in removing the

metal, one operating on the parallel por-

tion and the other on the profile by
means of a earn and weight.

A plan of the arrangement is shown
in Fig. 6. The tool E held in the tool-

I'lG. 7—GROOVING AND WAVING ON 22 IN. 'Mc-DOUG.iiLI^" LATHE

post on the compound rest D, is used on
the profile of the shell. Secured to the
cross slide is the bracket F which car-

ries the hardened steel piece G and is

kept in contact with the cam H by
means of the weight L supported by
cables passing over rollers shown, and
secured to studs in the side of, the

bracket F.

Adjustment of tool E is obtained by
the movement in or out of the compound
rest D. The cam H is bolted to the bar

I, which is secured to the brackets .1.

These brackets are bolted to the lathe

bed below the run of the lathe saddle.

Added stability is given to the cam by
the Tjrace K, which is bolted to tlie

bracket J at one end and the head-sto'-k

at the other.

In order that a correct profile may be

produced, the cutting point of the tool

E should be in line with the ccmtact

point of the piece G when a Hue drawn

from point to point is at right angle to

the axis of the shell, or lathe spindle.

The auxiliary saddle A supports the
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compound rest B wliich carries the tool

C for turning the parallel section of the

shell. With this arrangement the actual

traverse of the saddle necessary to com-

plete the outside is a little over one-half

the length of shell.

Obtaining the Weight

A-fter the shells have been finish-

turned, they are weighed, and the base

far-ed off to obtain the desired weight.

spring shown. The successive operating

tools are set a sufficient distance in ad-

vance, so that each tool will clear the

shell while the next one is working.

Shell Support

A very handy and serviceable attach-

ment used on this and other operations

is shown in Fig. 9. The piece A is se-

cured to one of the braces B in the bed

of the lathe, and supports the shell C at

the required height,

thus relieving to a

large extent the

labor otherwise ne-

Lawrence Iron Foundry Co., Montreal.

The base plates, instead of being thread-

ed, are riveted in, as shown in Fig. 10.

They are finished from the rough forg-

ing on an R. McDougall 20-in. lathe.

The brass sockets are next screwed in

and turned on 18-in. Boye & Emmes en-

gine lathes, after which the small hole

for the grub screw is drilled through the

brass socket and tapped.

The copper bands are pressed on in a

"Fairbanks-Morse" banding pres§ and

turned in a "Jenekes" band turning

lathe.

n—

n

FIG. G—PROFILE AND OUTSIDE DIAMETER FINISHI.\(; KI(5. .«—GROOVING, UNDERCUTTING AND WAVING

To calculate tlie required amount to face

off, divide number of ounces by 72

;

which is the approximate weight in

ounces of one inch in length of 4.5

inches in diameter.

Groove and Wave
After the base has-been faced off, the

shell is taken to two 22-inch R. Mc-
Dougall engine lathes, where the groov-

ing and waving is performed. This op-

eration is shown in Fig. 7. The various

operations are all completed from the

front of the shell by moving the saddle

to the desired position. The device here

shown was designed and constructed by
the St. Lawrence Iron Foundry Co.,

Montreal, and is showing excellent re-

sults. An average production of 100

shells is obtained on each machine every

ten hours.

A sketch of the arrangement is shown

in Fig. 8. The base A of the device is

secured to the cross slide, and is sta-

tionary in relation to the cross slide.

This piece carries the two tools C and

D. The sliding piece B carries the wav-

ing tool E.

Secured in the sliding block B and

passing through the piece A is the shaft

F, which carries in the forked end the

roller G. This roller rides on the sur-

face of the cam H, which is bolted to

the face plate of the lathe. The desired

tension is obtained by the lock nuts and

cessary in handling. The full lines snow

an end view, and the dotted lines a side

view of the support.

^

PI«. 9—SHELL SUPPORT

Base Plate Recess

The base ar.d recess for base plate

are finished in Boye & Emmes and R.

777^Wc

FIG. 10—ARRANGEMENT FOR RIVETING
IN ItAKE l'IyU(J8

McT)ougall 20-inch engine lathes fitted

with special turrets built by the St.

The shells are next taken to the sand-

blasting room, where the bore is entirely

cleaned from grease and other foreign

matter in readiness for varnishing. Af-

ter the varnish has been run in and out,

and thoroughly drained, the shells are

baked in an oven for some four or five

hours.

Painting and Crating

After the baking process, the shells

are taken to the painting department to

receive the final touches before crating

and shipping.

®
High Explosives.—There has been a

good deal of talk in the papers lately

about high explosive shells. These are

of two kinds^the one with thick walls,

which is almost as effective as shrapnel

for man-killing under all conditions, and
the thin-wall, or torpedo shell, chiefly

useful for the work of destroying forti-

fications. These latter are dangerous to

handle, as they contain a quantity of

high explosive, and if they burst while

being fired ruin the gun and everything

around it. They are lighter than shrap-

nel, and, therefore, require the use of

different range tables. Any reluctance

of the authorities to adopt a new form

of thin-walled explosive shell in the

middle of a big war can be well under-

stood. The explosive used is generally

picric acid or T.N.T.
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Large Shells : Production Problems and Possibilities— II.

By C. T. D.

In preparing to undertake the production of large shells up to 9.2 in. dia., manufac-

turers will encounter problems of a nature altogether different from those connected with 18

pdr. shells. Automatic machinery will not be so applicable to the larger sizes, and produc-

tive ability tvill centre largely on such points as sequence of operations, tooling methods, etc.

NEXT to having the total weight

of a projectile within the spe-

cified limits, the most important

requirement is that which limits the

amount of eccentricity between the

outer and inner surfaces. In other

words, while the thickness of the walls

may vary within generous limits pro-

a very large extent, thus permitting the

use of unskilled labor, the mechanical

skill and ability required to insure pro-

fitable and rapid production of these

larsre shells, can be utilized to greater

advantage by performing as much work

at one setting as the macliine is capable

of. This reduces to a great extent the

FIG. 1. FOKGIXG SIZKS FOR 0.2 IN. HOWITZER SIIKLL

vided the total weight is correct, it must

not be assumed that these limits can be

applied indiscriminately to various por-

tions of a particular shell.

Such a shell might easily be out of

balance to a degree which in addition to

causing excessive wear on the lining of

the gun, would cause its behaviour dur-

ing flight to he dangerously erratic, to

say nothing of nullifying its effect on

enemy works. The necessity of strict

limitation of this error will, therefore,

be evident, and manufacturers who use

every possible means to produce shells

perfectly machined in this respect earn

a commendation which does not mater-

ialize, but is none the less merited.

Similarity of Large Shells

The 8-in. and 9.2-in. sliells differ prin-

cipally in size. The methods of machin-

ing the larger shell apply equally to the

smaller and the operations as outlined

below are arranged with the view of us-

ing machine tools of standard types such

as are already installed in plants hand-

ling products of moderate weight and
dimensions. The approximate sizes of

the 9.2-in. rough forging are shown in

Fig. 1, the finished sizes being shown on

the drawing published in the previous

issue of this paper.

The number of operations included in

any one group are the maximum which
it is advisable to include. Where ma-
chines and men are available, operation

groups may be split up, but whereas in

the case of shrapnel, etc., it was possible

to subdivide and simplify operations to

number of individual workers through

whose hands any one shell must pass, ana

correspondingly reduces the possibility

of loss through carelessness or lack of

skill.

Factors in Production

Efficient production, therefore, is not

so much a question of having a large

on tool outfits which will enable skilled

help to reach and maintain a large out-

put of work which could not be handled

by unskilled labor without constant

risk of loss due to bad work, or breakage

of machines through inattention.

The operations as outlined below are

arranged in a number of groups, each of

which can be handled conveniently on

standard types of machines with such

special tooling as individual makers may
develop. Special purpose machines for

one or more operations will be described

in due course; at present all suggestions

and descriptions refer to such methods

as can be adopted with existing machines.

Regarding the Operations

(Group A.) Removal of scale on the

point of the forging by grinding is ad-

visable where a rough grinding wheel is

available and it should be used in pre-

ference to machining. There is no rea-

son, however, why the point should not

be cleaned off as part of operation A3, if

suitable prijvision is made for the tool.

Fig. 2 illustrates the operations referred

to in group A, from which it will be seen

that the use of a sciuare tool box would
allow of another tool being set up for

the purpose of cleaning the nose, but the

OPERATION T.4BI.K.

(Jpenitiuu
,

3
I

4 I

5
I

IJescriptiiin.

Group A.

Grind off srale ou point, forming small flat.

Place on expniuling arbor which locates shell from inside, and positions
it lengthwis." from inside of nose.

Pace-cff nose of shell to necessary thickness.
Drill centre with drill in tail stock, remove drill and adjust dead centre.
Rough turn body, eommeuclng at nose and traveling to point where open

end of shell is cut ou.
Cut off open end of shell to length measured from nose.

Oroup B.

Drill hole in nose, leaving stock for final boring.
Chuck by nose with outer end in steady. Nose of shell in contact with

gauge stop on chuck.
Bore parallel portion with roughing and finishing cutters.
Form interior of nose or arch.
1 inish overall length and counterlwre. Tap base.

Group C.
Tap nose.
Insert threaded driving plug centre in base, and common threaded plug

centre in nose.
Finish outside to size and shape,
ilachine and undercut groove. Wave ribs.

Press on driving band.
Maf-hine driving band.

Group D.

Group E.

3
I

Remove service plugs nnrt .assemble base plug and nose bushing.
Face off base and finish hushing.
Bnaniel Interior and bake.

number of different kinds of machines
doing sinarle simple operations with un-
skilled labor, as of having sufficient ma-
chines of fewer types, and concentrating

distressina' effects of the scab' on the

cutting edffe will be avoided where

grinding is possible.

Trimming the open end is listed as
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operation A 6. This operation is some-

times performed first or second, and
where the number of machines is such

tliat a lathe or cutting off machine can

l)e operated continuously on this work, it

may be done then instead of later, but

the fact should not be overlooked that

the time spent in chucking and remov-
ing from the cutting-off machine is a

straight addition to the total time on the

shell. By performing operation A 6 on
the same macliine as the other A opera-

the smaller sizes of shells and modifica-

tions of these can be adopted if ample
power be provided for expanding the

driving dogs.

The nose of the shell is now faced off

to a specified distance after which the

centre is drilled in the conventional

manner, and the dead centre adjusted,

when the operation of rough-turning the

outside may be proceeded with.

An alternative method of procedure

up to this point, and one which will ap-

FIG. -'. UOICJH TURNING AND CUTTING OFF ON REGULAR ENGINF. UATHF,.

tions. the time of this extra handling is

saved.

Proceeding now to A 2, a lathe of

ample power is necessary, as the rough-

ing must be done in one cut if satisfac-

tory progress is to be made. All of the

power and stiffness available in a 30-in.

lathe with 6-in. belt is none too much
for the continuous strain of pulling a

heavy cut on projectile steel.

The design of expanding arbor should

FIG. 3. FIXTIRK Flllt UKNTTERING AND
r»RIDLIN<; SHEIJl. IV)IU3INQS IN

DRILL PRESS

be such that all possible strength is ob-

tained at the root of the stem where it

spreads out into the driving flange. Nu-
merous types of expanding mechanism
have been devised for arbors handlin'.:

peal to the small producer, is to centre

the shell in a drill press and then chuck
it by the untrimmed base in an ordin-

ary four-jaw independent chuck, sup-

porting the outer end in the tail-stock.

After rough turning, the shell would be
cut off close to the chuck. A suitable

centering fixture is shown in Fig. 3. If

preferred, the nose may be drilled out to

approximate size and a pipe centre used

afterward in the lathe.

Referring to Fig. 3, the fixture con-

sists of a plate A, which swings around
hinge-bolt B. A vertical stem or arbor B
is mounted on the plate so as to pass

exactly under the centre of the drill

spindle, and wlien in this position is lo-

cated by taper pin C. A drill bushing

I is conveniently supported from the

column of the machine. The
upper end of the arbor is

provided with a three-

cornered flange E, which
centres the forging from the

inside, while a similar me-
thod is adopted at the lower

end where a tapered plug,

F, with or without three-point con-

tact, rests on a spring of suitable

strength, so that the base of the shell is

also centred from the inside with a fair

degree of accuracy. Set-screws, as

shown, hold the shell firmly while being
drilled.

The shell is now transferred to the en-

gine lathe where an arbor of similar

type is employed. Tlie point of the ar-

bor projects right up to the end of the

nose where it has three-point contact

on a circle slightly larger than the hole.

The back end of the arbor has a spring

controlled taper plug for centering from
the inside. With the tailstock centre

pressing the forging against the point

of the arbor, and the open end centred

by the spring plug, the chuck jaws are

tightened up carefully around the base,

when operations proceed as before.

When this method of driving is adopted,

it may be found preferable to face the

nose down to thickness by means of a

short cutter-bar used in the tail-stock

and having a pilot to neutralize the

long overhang of the shell from the

chuck.

Assuming that up to this point a sat-

isfactory sequence of operations has

been decided on, the shell is now ready
for rough turning.

Chief interest in this operation cen-

tres around the method of forming the

profile. The radius link method is

simple to construct and operate, but

calls for close duplication in placing the

forgings, and considerable accuracy in.

locating the point at which it is disen-

gaged and a parallel cut started. A
plan view, Fig. 4, show-s the principal

features of this method.

Secured to the cross-slide A is the

stud B. Upon this stud is placed one
end of the link C, the opposite end of

which is placed over the stud E, which is

held in the bracket D. This bracket is

firmly bolted to the bed of the latlie, the

stud E protruding above the level of the

saddle.

The tool rest, and cross-slide as well

as the stud B will travel as a unit;

therefore the path of the cutting point

of the tool will be an arc of a circle,

whose radius will equal the length of the

link r. Care should be taken to have the

FKJ. -t. .METHIM) Ol' USING LINK FOR
FORMING PROFILE ON SHELL.

cutting tool in the proper position when
the link C is at rigiit angle to the axis

of the shell or lathe spindle.

The length of the link, between cen-

tres, for the 8-in. shells would be 15.9

inches, and for the 9.2-in. .shell would
be 18.4 inches. The desired size is ob-

tained by the use of the compound rest.

It might be well to state that no matter
in what position the tool is, the radius

of the contour will always be the same
when the same link is used.

The method of forming the profile
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from a copy bar either at back or front

of the carriage has attained a fair de-

gree of popularity and will doubtless be

adopted by several makers. Once it is

adjusted for position, it requires little

attention to operate.

The necessity for accuracy in machin-

ing the thickness of the nose now be-

comes apparent. While the outside dia-

meter of the parallel body can be easily

measured by gauges, and the approxi-

mate thickness of wall readily deter-

mined, the same method cannot be used

on the nose profile. Assuming, therefore,

that the nose has been faced so as to

leave a safe thickness of metal, the ex-

tent to which the outside can be ma-
chined can be determined from the re-

duced diameter of the flat end of the

nose.

If, when the parallel portion is

roughed to size, the diameter of the

point of the nose is still

large, the cutting tool must

be moved to the left, but

not any nearer the centre.

The effect of this is to take

another cut from the out-

side of the nose, but no

more from the diameter of

the body. The actual di-

mensions of nose thickness

and diameter of the face

when rough turned require,

therefore, to be carefully

determined at the start,

after which suitable pro-

file gauges will enable rapid

production to be main-

tained;

The rough cut is carried

down to the base till

enough machined surface

is obtained. Should the

base have been cut off in

the first place, no further work

will be required under group A, but if

not, the point for cutting off the base

can be accurately located from the

point of the nose, after which the shell

is ready to proceed to the operations

outlined in group B.

surface, free from chatters and mottles,

the belts must be absolutely true when
running, and must have a uniform
thickness throughout their entire length.

The slightest variation in thickness

either where an endless belt is joined to-

getlier or where a lacing of wire, raw-

hide or other material is used, will im-

mediately set up a vibration in the parts

with which this belt is connected. These
vibrations, if of gxeat enough magnitude,
will be transmitted to the wheel or the

work, and the result will be chatters or

mottles. This applies, of course, prim-

arily to those belts in close proximity

with the wheel and work, such as the

belt running from the motor to the

frame drum on the back of the, slide, or

from the drum to the wheel spindle, or

from the headstock (if it be a belt driven

machine) to the drum overhead. When
one desires a finish of such a degree of

LITTLE KNOWN FACTS ABOUT
GRINDING—BELTING
By H. W. Dunbar.

HOW many operators or owners of

grinding machines fully realize the im-

portant part the belting plays in the

actual production and quality of the

work accomplished in a grinding mach-
ine? I think very few. This statement

is based on observations made while

passing through shops using a great

many grinding machines.

The Finish Feature

To begin with, when one desires to

finish work having a true, high-reflecting

GT!Orr OF SHET,!. rORGIXfiP.

perfection, the belts must be as smooth
in their running as it is possible or

practicable to make them.

The trouble generally comes when the

original belts, which have not only to be

true for thickness but run true as well,

have been worn out and have to be re-

placed. It is then that great care must
be taken to see that a good quality belt,

perfectly true, be selected to replace the

old one. To maintain this condition in-

;

definitely throughout the life of the belt

it becomes necessary to select the very

best grade and quality of belting for a

grinding machine. Never replace an end-

less belt with one carrying a wire lacins:

or any other form of lacing which will

give a "bump" as it passes over the

piilley ; if you do you cannot get smooth
work. So much for finishing.

The Production Feature

On the question of production, it is

well known to the designers of grinding

machines that uniform speed of the

wheel and uniform revolution of the

work are essential to the greatest effi-

ciency of the machine. If for any rea-

son the wheel slows up while performing
work, the cutting action immediately

changes and production falls off; the

same is true of the work if it varies in

speed. The relative speed of the wheel

to the work, when the correct speed has

once been selected, must be maintained

constant. This affects not only the pro-

duction of the parts being ground, but

also the wheel wear.

From this it will be seen that it is

necessary that the belts be of the proper

width to transmit the power necessary to

do the work. They must also be main-

tained at a constant, uniform tension,

which will also insure a constant speed.

Care must be taken to prevent oil and

grease from getting on the belts to aid

in maintaining this condition. Do not

fill the spindle boxes so full

of oil that they run over

and drop on to the belts.

Learn how much oil must

be put into each place, and

keep the oil level, so ad-

justed as not to waste the

oil and bring about unsatis-

factory results through its

being distributed over the

belts. It will be seen that

poor belting will stretch in

spots and not allow the

belt to have a uniform

friction on the surface of

the driving pulley, result-

ing in loss of speed.

As a last word of

caution, keep the belts

smooth; keep them true;

and always replace the or-

iginal belts with others of

the same grade, quality,

thickness and width. Keep them free

from oil and- foreign substances,—Grits

and Grinds,

®
MAIL TO SOLDIERS

IN order to facilitate the handling of

mail at the front and to insure prompt

delivery it is requested that all mail be

addressed as follows:

—

(a) Regimental number,

(b) Rank.

(e) Name.

(d) Squadron, Battery, or Company.

(e) Battalion, Regiment (or other

unit), Staff appointment or department.

(f) Canadian contingent.

(g) British Expeditionary Force.

(h) Army Post Office, London, Eng.

Unnecessary inention of higher forma-

tions, such as brigades and divisions,

causes delay.
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Sheet Metal Elbows : Their Development and Laying Off-IV
By J. W. Ross

In order to thoroughly understand the principles involved in the development of cylin-

drical and other forms, such as are met in sheet metal work, a considerable knowledge of

geometry is desirable. Through the medium, of these articles, the author places practical

examples at the disposal of our readers, and the knowledge to be gained by a close and per-

sistent study of the principles and methods employed will well repay the time spent.

180-DEGREE ELBOW

FIG. 18 shows the elevation and
cross-section of a 7-piece U-shaped

elbow of 180 dei;rees plated with

inner and outer courses.

Mark off the inside diameter, CD, 231/2

inches, and the outside 241/2 inches, thus

making the neutral diameter 24 inches.

Measure off D to equal to 21 inches.

With as centre and the inside dia-

diameter 7 1, which is 24 X 3.14 equals

75.36, or nearly 75% inches. Measure off

this distance along the line FCDF, Fig.

19. Divide this into twice the number of

equal parts as in 7 4 1, Fig. 18. Raise

perpendiculars from these points and
number accordingly. Transfer all the

distances from course R in a similar

manner as explained in previous prob-

lems. Fig. 19 shows the whole pattern

shown, and then calculate the stretchout.

The inner course is 75% ins.; an easy fit

is desired for the outer course, there-

fore to this measurement add on 6V2
times the plate thickness. The stretch-

out for the outer course will equal 753^

+ (6y2X%) = 78% inches. Measure
this distance off along the line 4H'4',

Fig. 20. Divide into twice the number
of equal parts as are used in the half

U- Is' k U is' \s W W \j-' \/' \s' ij^^i

FIG. 19.

'^. .^ y l-rf-jzi/t3^
FIG. 18.

meter at C as radius, strike the arc CQi.

Again with as centre and the inside

diameter at D as radius strike the semi-

circle DDK Divide the semicircle CC'

into 12 equal parts. As the elbow is

made up of seven courses, each part will

then be equal to 180 degreesH-12 equal

to 15 degrees. At. the points located

draw in the radial lines as AO, DO, NO,
PO, JO, KO. Draw in plate thickness

from C and D to the mitre line AB, and

at right angles to the line CDO. Draw
in the thicknesses LN and L'N' of the

course J with the inside diameter tan-

gent to the two semicircles CC, DD',

respectively. This may also be done by
using as centre and the thicknesses

A and B as radii (course R), marking
these distances oflf on the radial lines

from as centre, and locating the

thicknesses at LNPJK, also LWPiGM.
Connect these points by lines represent-

ing the plate thickness for the inner

courses, also draw in the outer courses

as shown in Fig. 18.

With centre 4' and the neutral point

7 as radius, draw in the half section

plan view 741. Divide this into a num-
ber of equal parts! From these points
draw in the construction lines—through
and at right angles to CD—to the mitre
line AB. Number as specified.

Calculate the stretchout of the neutral

for R and Y courses, and the half pat-

tern for courses J and V.

The courses S, U, and W are outside

courses and require to be developed as

such. For sake of clearness the centre

girth line 7'1' of course W is projected

to 7^1'. Centre line HL is extended to

4 4'; with 4 as centre and the neutral

radius of course W, which is 4'7^ draw
in the neutral half-section plan

view of course W, as 7H'l^. d"
Divide this semi-circle into an 7*
equal number of

parts. From these

points draw lines

FIG. 20.

section view 7 4 1, Fig. 18. Draw per-

pendiculars through these points. Num-
i

parallel to .TK and HW, to their inter-

sections on JHG. Number these lines a-s

ber as shown, so that

the longitudinal seam
will be located at HL, Fig. 18,

when the course is rolled up.

Referring back to course II, Fig.

12, the measurements for this

course were taken from course 1 to

develop the template as shown in

Fig. 13. This is not strictly cor-

rect, but for a three-coursed elbow,

as Fig. 12, the discrepancy would

be immaterial, as this only comes in the

one course. In an elbow of several

courses this difference would be propor-
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tioiiate to the number of courses and

the thickness of plate used.

It will be noticed in Fig. 12 that the

distance BC is slightly longer than AB
and that JH is sliorter than JK. This

appreciable difference coming in each

of the three courses, S, V, W, would not

be conducive to accuracy. With this

defect pointed out, the template, Fig. 20,

will be developed from the construction

lines on course W, Fig. 18, which are

drawn in for this purpose.

With dividers set to the distances

T^T'e'e", etc., Fig. 18, transfer over to

7^T, T^T-, 6'6°, &&, Fig. 20, similar to

the preceding problems. Fig. 20 shows

V Y f Y Y Y Y Y
\

6- y & j-^
i

£'

Fltt. 1-1.

the complete template with lags added

and rivet holes marked in. It is again re-

peated that it is not necessary to draw

in the full elevation view as shown in

Fig. 18, unless desired. All the necessary

information can be obtained by calcu-

lating the mitre line and on this drawing

in the construction lines as shown by

course R, and the construction lines of

course W, drawn on course S. There-

fore all that need be drawn will be

courses R and S.

Double Elbow

Fig. 21 shows a double elbow of 9

courses. It is -drawn out in full eleva-

tion to illustrate the method of obtain-

ino' the development of course N.

Measure off AD 18 inches, and OD 22

inches. With centre and radii OA and

OD strike the quadrants AA" and DD°.

Draw A'D'O at right angles to ADO.

With radius OA, mark off the point X
on the extended line OD°A°X, from the

point D°. With the same radius and X
as centre, draw the quadrant D°A'; also

FIG. 23.

with X as centre and XA° as radius draw

in the quadrant A'D'. XD'A' is parallel

to ADO and at right angles to XA'D'O.

Divide the quadrants AA°, D'A^ each

into 8 equal parts and connect these

points to their respective radial points

O and X. Draw in the outline of the

pipe similar to preceding problems. Fig.

22 shows the whole templet for courses

KLMPQR, and half of this templet will

bo the pattern for courses J and S.

Course N will now be developed. On
neutral diameter A°D° strike the half-sec-

tion view A°E*D". Divide this into the

same number of parts as course J. Draw
construction lines from these points

parallel to B"C= and CB'. Number as

sliown. The stretchout of the diameter

A°D° is equal to the stretcliout of the

diameter AD, course J, which is 18X3-14
equals SGVa inches. Measure off A°4*,D°,

Fig. 23, equal to 561/2 inches and divide

this line into 12 equal spaces, which is

twice the number in the half sectional

view A°E'D", Fig. 21. Draw perpendic-

ulars through these points. With the

longitudinal seam on 4°4^, Fig. 21, num-
ber accordingly on Fig. 23. With divid-

ers set to 4*4", Fig. 21, transfer over to

Fig. 23 as 4*4°; reset the dividers to 4*4^

Fig. 21, and transfer over to 4*4^, Fig.

23. Similarly transfer all the rest of the

measurements over to Fig. 23. The com-

plete templet is shown in Fig. 23 with

rivet line in rivet centres and lap allow-,

anees drawn in.

SAFETY IN CRANE CHAINS

By E. B. Morgan

AFTER quite an extended study of fail-

ures due to a crystallized link, the

writer has concluded that they are due

to imposed stresses equal to and iti ex-

cess of the elastic limit, and in this brief

discussion will attempt to show that the

crystallized link is undoubtedly due to

overloading and cannot be prevented by

annealing.

The term crystaCization is undoubted-

ly a misnomer, as all steel and iron is

originally crystalline in structure. What
really takes place is that the working of

tlie metal beyond the elastic limit simp-

ly breaks down the long fibers or granu-

lates them. It is simply a condition of

fatigue. The characteristic hardening or

brittleness of the metal in this condition

is undoubtedly due to the heat which is

set up internally by the slippage of the

fibers.

Detenning the Safe Load

The writer is firmly convinced that the

proper safe load should be' based upon
a permissible working stress for the ex-

treme fiber, and not on the ultimate

breaking strength test of the chain. This

necessitates the solution of the maximum
extreme fiber stress developed in an

elliptical sliape which is the usual shape

of a chain link, and involves a theory

which has received very meager attention

in technical works. There seems to have
been only one attempt to develop a for-

mula for the fiber stress developed in an
elliptical ring based on experiment "and

good sound theory. I refer to a thesis

on the strength of chain links made at

University of Illinois Experimental Sta-

tion in 1907, in which the following for-

mula has been developed for open links.

This formula can be readilv derived ))v

applying the theory of flexure in curved

shapes.

P
f =

0.4d'

Where f = extreme fiber stress in

tension,

d = diameter of the stock used in link.

P = load on the chain.

In a recent bulletin on safe loads is-

sued by the National Safety Council, the

subjoined safe loads for straight suspen-

sion for wrought iron hand-made short

link chain are recommended. The writer

has found by actual experimental tests

that these values are on an average of

about one-seventh of the ultimate break-

ing strength, and are in fact a trifle low-

er than the loads imposed in general

practice in most plants.

Size Safe load

1/2 in 2,400 lb.

% in 4,000 lb.

34 in 5,-500 lb.

% in 7.500 lb.

1 in 9,500 lb.

With these recommended safe loads

the following stresses in the extreme

fiber are developed by using the formula

as cited above.

1/2 in 24.000 lb. per s(|. in.

% in 25.600 lb. per sq. in.

% in 24,500 lb. per sq. in.

% in 25.000 lb. per sq. in.

1 in 23,700 lb. per sq. in.

This means that the extreme fiber will

be stressed up to and in excess of the

elastic limit in the case of an iron chain,

as the writer has made repeated tensile

tests on Norway or Swedish iron, which

is about as pure as any commercial iron

obtainable, and has never developed

more than an average ultimate tensile

strength of 44,000 lb. per square inch,

and an average elastic limit (or drop of

the beam) of 23,500 lb. per square inch.

This shows how such loading as ex-

hibited produces stresses in excess of

the elastic limit, -notwithstanding the

fact that the impact stresses due to

mechanical braking when lowering the

hoisted load, which are no doubt very

severe under certain conditions, have

been neglected. It is evident this mag-

nifies the danger in applying stresses

which will destroy the resiliency of the

metal. Tliis is, without a doubt, the rea-

son why chain links become brittle and

fail. It is also the reason why the aver-

age user encountering such difficulties re-

sorts to annealing as a remedy.

The Annealing Qnestion

There has been much said of late both

pro and eon concerning the annealing of

chains for restoring the metal from the

so-called crystallized condition to the

original physical properties. No doubt

this annealing is a good thing in that it

often forestalls failure, not because the
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metal has been completely restored to

its orijjinal qualities, but because it has

simply been made toug'her. The writer

has made several experiments on sections

of metal taken from crystallized links,

tryinfr to find out whether annealini^

really does completely restore the metal.

A series of four tests was made in each

of the followinii' eases:

A test bar was prepared from a piece

of original stock of Norway iron, which

was used in making: up several chains.

Tliese chains were put in service and sub-

jected to loading' in accordance with the

tables recommended in handbooks, and

after a short time became fatigued and

failed. Two test bars were prepared

from each side of the failed link, one

bar being left in the fatigued condition

and the other annealed to a temperature

of 1,500 deg. F. These specimens were

tested in a tensile machine with the fol-

lowing results. The figures exhibited are

an average of four tests in each case.

observed to procure maximum safe con-

ditions in crane chain practice:

1.—Decide upon material desired, low-

carbon open-hearth steel or an iron as

nearly free from impurities as possible.

A pure iron, I believe, is preferable to

steel as it makes a better weld than steel,

and also an iron link will stretch out to

a lock more easily if overloaded, which

serves as a telltale for inspection.

2.—Prepare a rigid set of specifica-

tions covering the material, workman-
ship, and tests desired.

3.—Insist on a hand-made link, as the

machine made link is bent cold around

less than twice its own diameter at a

high speed on an elliptical mandrel.

This sets up severe initial internal

stresses in tension and compression in

the outer and inner fiber of the link re-

spectively. The hand-made link is made
under a cherry red heat and obviates

such stresses; also a far better lap weld

is secured in a hand-made link.

Elastic Limit

Specimen (Drop of Beam)
Original stock 25.(500

Fatigued, not an-

nealed ;)8.700

Fatigued, annealed.. ;i0.000

Ultimate

Tensile

Strength

41,500

46,900

44..300

Per Cent.

Elongation

48.5

29.0

47.0

Reduction

of Area
78.4

74.6

78.3

Fracture

Cup

Irregular

% cup

The chemical analysis of the original

stock showed carbon, trace; phosphorus,

0.029 per cent.; sulphur, 0.006 per cent.;

manganese, trace: silicon, trace.

A careful examination of the above

test data will show that the annealing

did not completelj- restore the original

l)hysical qualities of the iron. The writer

does not feel that annealing is inadvis-

able, but is firmly convinced that anneal-

ing is not the cure for fatigue. Anneal-

ing chains is certainly a good additional

safety factor in that it softens the metal

and does away with the dangers of a

brittle link, but the fact still remains

that an annealed chain will undoubted-

ly fatigue if overloaded, so we are not

going to have maximum safety in chain

practice by all the proper annealing.

What must be done is to revise the

present code of so-called safe loads

and base them on the rational basis of

the permissible extreme fiber stress of

the material used. It is going to be liard

to. remedy this overloading of chains, as

a big misunderstanding has taken deep

liold of the average mechanic and user

of cliaina. To convince an old shop hand
tiiat a %-in. iron chain sliould be only

worked to 1,600 lb. in straiglit tension

when he has been using it to about 5,000

lb. is indeed a liard proposition, as he

feels it is perfectly safe becau.se the

chain has carried the load numerous
times without failure.

Recommendations
In summarizing the writer feels tiiat

the following points should be closely

4.—Number each chain and keep a re-

cord of when it goes into service and
length of ser\'ice and class of work it is

us^d for. Inspection should be made
daily by a competent and experienced

person to detect any reduction of sec-

tion due to wear, deformation of links

and any visible flaws developed in the

welds. This is somewhat tedious and ex-

pensive, but must be done and done
carefully to insure safe operation. A
fatigued link has a cliaraeteristic metal-

lic ring when struck a sharp blow with

a hammer, while a good piece of Norway
iron has a decided dull sound when so

struck. The writer has found that rings

so detected by a metallic ring can be

further tested by placing the link edge-

wise on an anvil and striking it several

sharp blows with a sledge. If it is

fatigued it will break with a decided

crystalline fracture.

5.—Special attention should be given

to the design of the ring that connects

the chain to t!ie block hook. This rinsr

should be designed to withstand the same
load as the chain, using the regular for-

mula for a circular ring under tension

in a diametral line.

6.—It is advisable to ciieck up tiic

size of the hook as the writer has found
the usual practice of designing a hook is

to use the following empirical formula:

P Px
f = -+-

A S

Where S = area of critical section S S

This formula is in error in that the

second term represents the bending

stress calculated from the formula used

for straight beams, which, however, does

not apply to curved pieces, and the for-

mula given above is not even approxi-

mately correct. The correct stress caused

by the bending moment can be solved by
consulting any standard work on

strength of material. The writer has also

found many operations where it is

necessary to suspend the load on the

point of the hook. If there is any pos-

sibility of such practice, the hook should

be desigTied accordingly, otherwise the

stresses produced will be dangerous.
7.—The last but most important

recommendation is:—To subject the

chains to a proper load and as an addi-

tional safety precaution, anneal them be-

fore they are put in service. This an-

nealing though will not prevent fatigue

of the metal in case the chains are over-

loaded, but will merely soften the chains

so they will pull to a lock and serve as

a telltak for overloading.

It is obvious from the foregoing dis-

cussion on the causes of fatigue that an-

nealing at regular intervals is entirely

unnecessary, as, if there is any benefit

from annealing at all, it will be merely to

toughen the metal, and therefore is only

necessary once.

From a paper before the National

Safety Council Congress at Philadelphia,

by E. B. Morgan, safety engineer. Com-
monwealth Steel Co., St. Louis.

@
NOVA SCOTIA STEEL CO.

AT a meeting of the directors of the

Nova Scotia Steel & Coal Co. at Halifax,

N.S., on Nov. 11, the general manager
reported tliat in October the shipments

exceeded those of September by 30 per

cent., and that unfilled orders on Novem-
ber 1 and material since actually booked
would call for 180,000 tons of steel.

This is quite apart from the car-building

material requirements which are likely

to be large. Estimates for the construc-

tion of a new open heartli and steel-

melting furnace of the largest type were

submitted. The management were di-

rected to proceed with construction at

once. The new furnace will be ready to

produce two hundred tons of steel per

day within twelve weeks. Foundation
work for the new forging plant is now
well advanced.

R. E. Chambers, superintendent of

mines, was instructed to resume the un-

derground mining of ore at Wabana im-

mediately, and to continue work through-

out the winter at maximum capacity. The
export of forged shell blanks is increas-

ing weekly, and further new business for

foreign account has been offered the

company during the present week. The
Eastern Car Company despatched three

steamers with cars this week.
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NEW SHELL BORING LATHE

BKING a matter of vital import-

ance that the output of machine

tools for the production of shells

should be increased to the maximum,

Alfred Herbert, Ltd., Coventry, England,

have put in hand large batches of a

simple design of turret lathe for shell

boring, from which all unnecessary work

has been eliminated, and which it is,

therefore, possible to build very rapidly.

The No. 5 Shell Boring Lathe, as it is

called, embodies, nevertheless, a number

of valuable features, all of which tend

towards high production; the line draw-

ing. Fig. 1, gives a good idea of its gen-

eral appearance.

makes it possible to obtain an additional great service, particularly where female

speed by shifting the belt. This is an

advantage if an occasional hard forging

is met with, and it becomes necessary to

slow down the speed.

labor is employed. Automatic and dead

stops are provided for each hole in the

turret, the rotating stop rod being in

front of the bed. It has the patent

FIG. 2. DR.\W-BACK CHUCK FITTED TO NO. 5 SHELL BORING LATHE.

The feed motion is driven from the

spindle by a 21/2 in. belt running on to a

pulley directly on the feed shaft. Two
rates of feed, viz., 30 and 10 cuts per

inch, intended for rough and finish bor-

FIG. 1. OBTLINE DRAWING OF NO. 5 SHELL BORING LATHE.

The machine has been designed chiefly

for performing the boring and bottoming

operations on high explosive shells from
4.5 in. to 6 in. inclusive, but with a suit-

able tool arrangement it can be used for

a number of other operations, such as

boring the chamber for the base plug,

and forming and facing the closed end
of high explosive shells, and also for

boring shrapnel shells.

The headstock, which has a height of

centres of 10 in., has a large spindle

with a 10-in. flange. It has a two-step

cone for 51/2-10. belt and back gearing of

a high ratio. The cone pulley does

not drive the spindle direct, but only

through the gearing, the spindle being

started and stopped by a friction clutch

in the main gear, operated by the lever

in front of the headstock.

The cone pulley is intended to be

driven from a cone formed by putting

two split pulleys together on the line-

shaft. When used on shell work the

lathe is run continually on one spindle

speed. The second step of the cone

ing respectively, are obtained by a gear

change in the apron.

The turret has four tool holes 314 In-

dia meter, which are provided with key-

ways. It is rotated

by hand and clamped
to its seat after in-

dexing by a powerful

"unison" motion, which allows all the

stops to be moved endwise to accommo-
date variations in the forgings. In ad-

dition to the pilot wheel there is a

powerful hand feed to the turret by
worm gearing for finishing the bottom

of the shell bore. An oil pump and pip-

ing are included, giving an internal sup-

ply to the tools.

A plain reversing countershaft can be

furnished as an extra when boring and

tapping of shell noses after "bottling"

is to be done. As closed-in shells are

now being replaced by the "block filled"

type with screwed in noses, this extra

will hardly ever be required.

The Chuck Feature

The chuck being supplied in conjunc-

tion with this machine is shown in the

line drawing. Fig. 2, and is of the draw-

back type. This chuck was designed

with a view to making it suitable for

employment with female labor.

PIG. 3. TOOL LAYOUT FOR BORING. BOT-
TO.MING ANiD FACING HIGH EXPLOSIVE
SHELLS ON NO. 5 SHELL BORING LATHE.

hand lever. Provision is made for keep-

ing the indexing plunger disengaged, so

that the turret may be used with former-

controlled bars, if required.

The turret slide has quick power tra-

verse motion along the bed, which is of

Referring to the line drawing, it will

be seen that the body of the chuck is an
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iron easting bolted on to the spindle

flange, the front end being bored taper

to receive the split collet; this is fur-

nished with steel liners, which can be

renewed when worn. The collet is pulled

back by a steel sleeve which has a collar

on the front end fitting in an annular

groove in the collet. The back end of

this sleeve is bored to fit the closed end

of the shell which butts back against a

fixed stop screwed into the spindle

flange. The location is, therefore, un-

affected by variations in the diameter

of the shell.

The draw-back rod itself is operated

by a hexagon nut at the back end of the

spindle, an ordinary spanner being em-

ployed for tightening the chuck. The

following advantages are claimed for

the chuck:

—

It holds the work securely under the

heaviest bottoming cuts.

FIG. 4. TOOL L.W'OUT FOR MA-

CHINING BASE END OF HIGH

EXIPLOSIVE SHELX.S ON NO. 5

SHELL BOKI.XG LATHE.

The next tool is a spade drill, which

takes up the boring at the point left by
the previous bar, and its purpose is to

remove the scale from the bottom of

the hole. The cutter is approximately

to form, but is much easier to feed into

the bottom than an ordinary spade tool,

owing to the drill point, which cuts

througli the scale without losing its edge

quickly. As it is only a roughing tool,

regrinding is quickly done, for the shape

is not important, and need not be ex-

actly to form.

The third tool is a spade cutter, cor-

rect fox diameter and form, which fin-

ishes the bore like a reamer, at a feed

of 10 cuts per inch, and also trues up

the form at the bottom of the shell, the

hand worm, feed being used for this part

of the work, after the automatic feed

has tripped. As this cutter has very

little to remove, and does not cut on the
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waving the driving band groove in 4.5

in. and 60-pdr. (5 in.) shells.

The working mechanism is mounted on

a short heavy bed east with an oil pan

and mounted on standard legs. Two
heavy separate bearings are firmly bolt-

ed to the bed; front bearing being 9%
in. diameter x 7 in. long; rear, 51/2' in. x

6 in. The bearings are filled with best

babbitt, peened in and bored, and finally

scraped to fit the spindle. Means of ad-

justment are provided. The spindle is

steel with bearings, etc., finished by

grinding on dead centres. The nose or

chuck end is fitted with a powerful col-

let chuck, operated by an air cylinder at

the rear end of the spindle.

The drive is through cut gearing from

a shaft at the rear, on which is mounted

a friction clutch pulley, also operated

by air. Two valves are provided so that

the chuck or the drive can be operated

independently or together.

The feed is through a worm and gear,

which in turn connect to cam rods for

operating each tool. A knock-out is pro-

tool to follow the wave instead of the

usual plan of moving sideways. The
movement is positive, as it is controlled

by gearing througii an eccentric.

The two rear or undercutting tools

are very rugged and long-lived, as stan-

dard cutting-off tool blades are used,

each one 3/16 in. thick by 1% in. wide.

They are clamped into slide blocks set at

the correct angle and width for the b^nd
groove. All the tools can be taken out,

ground and replaced with only one mea-

surement to cheek—that is, the diam-

eter. This can be corrected with the

machine in motion by the adjusting

screw which bears on the cam block. The
adjustment should be done with the feed

out and the point of adjusting screw

bearing on the crest of the cam.

A gear pump is provided, which runs

continuously, as it is belted from the

driving pulley. Oil or compound is

drawn from a reservoir formed in the

leg under the bearings. A relief valve

is provided to protect

pump when in operation.

To operate, place the

shell in the shell chuck.

ture, and one operator could easily care

for two machines.

For the 4.5 high explosive shells the

))ulley shaft should run about 200 r.p.m.,

at which speed the actual cutting time

is 3 minutes 10 seconds. For the 5-in.

60-pdr. sliell the pulley shaft should run

about 180 r.p.m, the cutting time being

4 minutes 35 seconds. Shells can be

taken out and another one chucked in

about 30 seconds.

This machine is a recent product of

the Jenckos Machine Co., Sherbrooke,

Que.

VERTICAL MILLING MACHINE
WITH UNINTERRUPTED FEED

THIS description refers to a vertical

milling machine which was built by the

Newton Machine Tool Works, Philadel-

phia, Pa., specially for milling off the

solid ends of shrapnel. While the macli-

SHBLL GROOVING, WAVING AND UiWERCUTTING MACHINE VEUTICAI, .MILLING MACHINE

vided which stops the feed when the pro-

per depth of cut is reached. The cams
are drawn back to the starting position

by a hand wheel. Independent adjust-

ment is provided for each of the three

'tools, so that when once adjusted the

rear tools reach the finished diameter
slightly ahead of the front wave tool.

The wave tool is formed to give the cor-

rect wave, and is 5 in. long. It is held

by clamping into' a dovetail by two
heavy bolts and sharpened by grinaing

on end. It is adjusted to the proper

height by a set screw below the end of

the tool, which prevents any chance of

tool moving or slipping out of position.

The wave is generated by rocking the

swing the stop in place, pull back

the shell to the stop, turn on the air for

the chuck, then the air for the clutch.

Turn the hand wheel until the tools just

take hold. Then press down the handle

near the hand wheel to raise the worm
gear into mesh with the worm on the

spindle and turn on the oil. The feed

continues until the stop on the front

cam rod strikes the knock-off and drops

the worm gear out of connection. Shut

off the oil and the air from the clutch.

Return the cams to original position by
rotating the hand wheel. Release the

air from the chuck piston and remove
the shell.

The machine is semi-automatic in na-

ine in itself is not a new development,

the adaptation of the special chuck of

fixture for holding the work makes a

continuous operation. A 10 in. diameter

cutter is carried, and the finished work

can be removed and rough shells clamped

in the fixture without stopping the feed.

The method of procedure is to hold

the rough turned forgings in the fixture

which has fi capacity for holding sixty

pieces at a time. This is subdivided into

pockets, each being arranged to hold

five forgings which are clamoed with one

screw. The work table has three changes

of circular feed with hand circular ro-

tation and hand in-and-out adjustment.
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Papers Read at the Recent Foundrymen's Convention
Selected from the more important subjects presented for discussion before the Annual

Convention of the American Foundrymen's Association and the Arnerican Institute of Metals

at Atlantic City, N.J., during September, 1915. The papers cover a wide field of foundry and
allied activity, the nature of the results and the completeness of the reports making them
of particular interest to all who desire to keep in touch with metallurgical progress.

CONCERNING "STELLITE"
By Elwood Haynes.*

THK name STELLITE was coined

from the Latin word "Stella,"

a star. This name was first

applied to a binary alloy consist-

ing- of cobalt and chromium, which

the writer discovered and produced as

early as 1899. It was not until some
yeare later that its properties were fully

investigated, when it was found to pos-

sess the followinsr properties:

1. A considerable amount of hard-

ness, as alloys containing 10 per cent, or

more of chromium could not be success-

fully filed, though the file could slowly

wear away the suface of the metal.

2. Considerable toughness. Alloys con-

taining as high as 25 per cent, chronium
showing elongation of 10 per pent, or

more.

I. Comparatively high tensile strength

a lid elastic limit. A bar of forged metal

sliowing elastic limit of 85,000 pounds
and tensile strenalh of 110,000 pounds.

4. Fine color and lustre. The color

of tlie alloy lies between that of steel

and silver.

5. Absolute resistance to oxidation or

otiier changes when exposed to either

dry or moist atmosphere at all tempera-

tures under a dull red heat.

In 1911 the writer succeeded in pro-

ducing very hard alloys (consisting es-

sentially of cobalt and chronium) by ad-

ding tungsten or molybdenum or both.

The hard' alloys thus formed could not be

scratched with the file, but in turn would
scratch any steel that could be produced.

Some of these alloys were extremely brit-

tle, and those used for lathe tools re-

quire very careful handling. Some of

them that showed excellent cutting quali-

ties when usedi for turning cast iron or

steel would break very easily if sub-

jected to any abnormal stress.

In order to determine the stress re-

quired to break a %-in. sf). tool, for ex-

ample, a small clamp was made in the

form of a slot precisely similar to the
slot used in the tool holder.

A short piece or bar of Stellite was
placed in this slot and pressure ai)plied

vertically near the end of tlie bar at a
distance of 1 in. from the clamp. Some
of the weaker bars broke at from 100 to

.300 pounds pressure under this test.

Gradually the strength of the bars was
increased until they would readily with-
stand 1000 pounds, and at this time bars

•Hnvn.-x Stolllio Works. Kokoiiin, rnil.

:;re produced for turning steel which

readily withstand from 1,200 to 1,500

pounds under the same test. The very

hard bars used for turning cast iron

usually stand from 800 to 1,200 pounds
under this test. Bars that would stand

as high as 1,850 pounds have been pro-

duced, but were not found to be equal

in cutting qualities to some other com-

liositions of slightly less strength. It

should be remarked at this point that

the cutting qualities of any steel do not

depend primarily upon its strength, but

upon the suitable combination of

strength, hardness, resistance to wear,

etc. The strength of a tool is in reality

a question of elastic limit. Steels pos-

sessing this quality to the highest de-

gree are nickel steels, nickel chrome
steels and vanadium chrome steels. For
turning steel and iron, however, they

are of little or no value, since they lack

in hardness and resistance to abrasion,

particularly at high temperature.

Maintaining the Cuttin.^ Edge

The virtue of the Stellite tool lies in

its ability to maintain its cutting edge at

a high rate of speed at temperatures

which would immediately cause the fail-

ure of any known tools containing any
notable quantity of iron. Its great hard-

ness and resistance to abrasion at all

working temperatures are likewise valu-

able properties.

Owing to the fact that Stellite retains

its hardness even at a full red heat, it

cannot be forged. This fact, however,

is rather a virtue than a detriment so

far as use is concerned, because if f'c

alloy would soften sufBciently for forc-

ing when heated it would, of course, im-

mediately lose its cutting edge at the

same temperature and this would limit

its usefulness to a marked degree.

A Recent Performance

From the above tact Stellite can only

be reduced to the desired form by cast-

ing it in dies in the form of bars which
are afterward ground to a cutting edge.

Its capabilities as a lathe tool are now
universally acknowledged, though in cer-

tain cases failures have resulted, due to

improper knowledge of the alloy and its

peculiarities. It should be remembered^
that it is not a steel and therefore re-

quires special handling, which enables

the operator to utilize its valuable pro-

|)erties to the best advantage.

Without goins into tlie method of

handling the alloy, Boin<> results obtained

by its use may not be out of place.

It was recently ascertained that a
%-in. sq. X 2y2-in. long piece of Stel-

lite, gTound to the form of a grooving
tool, cut 14,000 grooves in cast iron pis-

tons ranging from 31/2 in. to 43^ in. in

diameter before it became too much worn
off for further use. This work was per-
formed in regular practice and not as a
test. A still more remarkable and more
recent performance has just come to

light in the same factory. A Stellite tool
of the same dimensions as that men-
tioned above, but which was ground to

the round nose form and used for turn-
ing pistons, turned off more than 8,000
pounds of cast iron before becoming too
short for use. Considering only the por-
tion of the tool which was actually
ground away, the tool turned off 1,000
times its weight of east iron before be-
coming too short for service.

Both of the above tools were made
especially for turning cast iron. Another
combination is used for turning steel,

which has also shown e^jually remarkable
results. These tools are now being used
extensively for turning shrapnel shells at

high speed for the European war.
While long wear is an important pro-

perty in a lathe tool, it is not the essen-
tial or most valuable property. The value
of the tool, even at the comparatively
high price of Stellite sinks into insig-

nificance when compared with the value
of the time saved. For example, in the
cast iroii^^ierformance mentioned above,
the fitellite cost only about Ic per day,
while it effected a net saving of from
$2 to $.3 per day. In other words, it is

the value of the output which counts and
not the cost of the tool.

FOUNDRY EXHIBITION OF 1916
A. 0. BACKERT, secretary American
Foundrymen 's Association, has issued

the following statement in his capacity

as secretary of a special committee of
the American Foundrymen's Association

and the American Institute of Metals.

Details of the new arrangement for the

annual exhibition of foundry rquipmtui
and supplies are given in the following

letter addressed to the members of the

American Foundrymen's Association:

As a result of several conferences,

held recently at Cleveland and Pitts-

burgh, by the special committee em-
powered by the American Foundrymen's
Association and the American Institute

of Metals to select the time and place
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for the 1916 fouhdryraon 's convention,

it has been decided to meet in Cleveland

during the week of September 11.

At Atlantic City the executive board

of the American Foundrymen's Associa-

tion authorized the appointment of a

committee of five to decide upon next

year's meeting place, and this commit-

tee was instructed by the American" In-

stitute of Metals to serve also in its be-

half. This special committee is consti-

tuted as follows: R. A. Bull, Common-
wealth Steel Company, Granite City,

111., president of the American Foundry-

men's Association, chairman; Joseph T.

Speer, Pittsburgh Valve, Foundry &
Construction Company, Pittsburgh, and

Alfred E. Howell, Phillips & Buttorfif

Mfg. Company, Nashville, Tenn., past

presidents; J. P. Pero, Missouri Malle-

able Iron Company, East St. Louis, 111.,

senior vice-president, and A. 0. Backert,

Cleveland, secretary American Foun-

drymen's Association.

The annual exhibition of foundry

equipment and supplies, to be held con-

currently with the meetings of these or-

ganizations, will be conducted under the

auspices of the American Foundrymen's
Association and the American Institute

of Metals. This decision was reached

after mature deliberation and represents

the unanimous action of the members of

this special committee. It also has been

approved heartily by J. S. Seaman, Sea-

man-SIeeth Company, Pittsburgh, past

president of the American Foundry-

men's Association, and Jesse L. Jones,

Westinghouse Electric & Mfg^ Com-
pany, East Pittsburgh, Pa., president of

the American Institute of Metals, with

whom the members of the special com-

mittee met for counsel.

Since the interests of manufacturers

of foundry equipment and supplies, who
make exhibits' at these annual sKows,

and the members of the American Foun-

drymen's Association and the American

Institute of Metals are mutual, it is the

sentiment of this special committee that

the exhibitors should share in the pro-

fits, to he paid in the form of rebates on

the cost of their space.

The exhibition will be held in

the Cleveland Coliseum, located on

Thirteenth Street, in the centre of

Cleveland's business district. The Coli-

seum is within one block of the Hotel

Statler, three blocks frorn the HoUen-
den, arid is only a short walking distance

from the other Cleveland hotels. It con-

tains 60,000 sq. ft. of floor space on one

level and is admirably adapted for a

foundry show.

Sealed proposals have been invited

from corporations and individuals cap^

able of conducting exhibits, which are to

be submitted to the secretary of this

special committee, A. 0. Backert,

Twelfth and Chestnut Streets, Cleve-

land, Ohio, on or before 12 o'clock noon.

Eastern time, Saturday, November 13,

1915.

This communication has been autho-

I'izpd by this special committee, and its

secretary has been instructed to notify

vou of the action taken.

RE-SHARPENING OF FILES
IN a paper entitled "Machine Shop
Equipment, Methods and Processes," be-

fore the recent International Engineer-

ing Congress, E. R. Norris described the

operations involved in re-sharpening files

as follows:

—

A sand blasting apparatus is being

successfully used for file sharpening, by
several large manufacturing establish-

ments. This consists of a sheet-iron

chamber provided with uptake, settlini;

tank, slurry mixing-tank, slurry overflow

pipe, air agitating pipe and slurry pro-

jector. A door gives access to the inside

of the chamber. The slurry projector is

inclined to the horizontal at an angle of

25 deg., and the nozzle extends slightly

within the chamber. The projector con-

sists essentially of a bronze body to

which are fitted steam pipe, slurry suc-

tion-pipe and nozzle. The steam sup-

plies sufficient water for the slurry.

The files are sharpened by being held

in the slurry jet in such a manner as to

expose the backs of the file teeth to the

cutting action of the sand. When the

file has been sharpened, it is cleaned and
dried by the steam, after the slurry sup-

plj' has been cut off bj- a foot lever.

Success in file sharpening depends on

the skilful selection of the files to be

sharpened, maintenance of the correct

angle between files and jet while sharp-

ening, and the selection of a suitable

sand. Experience shows that a sharpen-

ed file often does as much work as a new
one, and the cost of sharpening averages

about one-fifth of the cost of new files.

The following results have been obtain-

ed under ordinary manufacturing condi-

tions and may be taken as representative

of the economies which are effected by
the efficient use of this apparatus.

Xo. of Total cost Price of

Piles Size, Sand Reout New
Treated In. Blasting Price Files

109 ... 4 .$ 0.88 $ .... $11. go
124.5 ... 6 O.flfi 136.05
1S.'„3 8 14.20 199.05
943 ... 10 15.07 .56.00 169.74
1200 ... 12 2K.9S 96.48 241.20
831 ... 14 26.09 99.72 174.51
.566 ... •16 52.64 90.56 124.52
143 ... 18 6. 28 27.17 34. .32

GAS ENGINE EFFICIENCY
AT full load under the most favor-

able conditions, the indicated horse-

power of a gas-engine is 88 per cent, of

that of an ideal-engine working with a

similar mixture. This holds true for all

except very weak mixtures; for which
the relative efficiency is lower. For
mixtures containing only a slight ex-

cess of air, the above corresponds
to an absolute thermal efficiency of

27 per cent, at a compression ratio

of 3.75, and 33 per cent, at a
compression ratio of 5.6; for mix-
tures containing twice the amount of air

required for complete combustion the

absolute efficiencies are 29 per cent, and
36 per cent. The indicated efficiency

relative to the gas-standard falls from
88 per cent, to 84 per cent, between full

and no load.

At full load, the brake efficiency re-

ative to the gas-standard varies from
70 per cent, at the compression ratio

3.75, to 67.5 per cent, at the compresion
ratio 5.6; this holds true for all except

the weakest mixtures, for which the rel-

ative efficiency is lower. The absolute

brake efficiency is 21 per cent, at com-
pression ratio 3.75, and 25.5 per cent.

at compression ratio 5.6 for mixtures
containing little excess of air, and 23
per cent, and 27 per cent, respectively

for mixtures containing twice the

amount of air required for complete
combustion. The maximum brake effi-

ciency obtained in the author's experi-

ments was 27.4 per cent., and this oc-

curred at the highest compression ratio

for a mixture slightly stronger.

At light loads, the brake efficiency

relative to the gas-standard decreases

more rapidly as the compression ratio

rises. For the higher compression ratios

the increase of theoretical efficiency is

just counterbalanced by the increase in

frictional loss, and thus the absolute effi-

ciency remains constant.

The mechanical losses increase slightly

in absolute amount with the load and
with the compression ratio, For the en-

gine under test (a 25 h.p. National gas

engine) at normal speed (200. revs, per

min.) the mechanical losses amounted
to 5.6 h.p. at no load and 6.3 h.p. at full

load when the compression ratio was
3.75; and 6.5 h.p. at no load and 7.0 h.p.

at full load when the compression ratio

was 5.6. The pumping losses were an

important part of the total mechanical

losses; at a compression ratio of 4.85

they represented 2.3 h.p. at no load and
2.1 h.p. at full load, or 38 and 31 per

cent, of mechanical losses.

The loss of power due to thermal loss-

es at full load under most favourable

conditions amounted to 12 per cent, of

the total available energy, and at no

load to 16 per cent. ; of this less than

one quarter was due to heat transmis-

sion during the expansion.

From a paper read at the recent Brit-

ish Association meeting.
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IS A STEEL FAMINE REALLY IMMINENT?

IF
the unexpected always happens, it might reasonahly

be argued that the e.xpected never happens. Present
reports and future prospects, however^ would seem to

justify many of the assertions which are being made
regarding the inability of steel makers to meet the present
demand, although, whether the demand is liable to in-

crease still further, is at the moment largely conjecture.

As the largest producer of steel in the world, the

United States is enjoying a period of unprecedented ac-

tivity. That this activity is directly due to the war there

can be no doubt, for while many observers credit the

scarcity of steel to a greatly increased home consumption,
it is obvious that much, if not nearly all of this domestic

acti\'ity in the States developed after the placing of war
contracts by the belligerents.

Reports as to the actual rate at which munition and

other contracts calling for steel are being filled are not
available for obvious reasons, but, if judged by the experi-
ence of manufacturers in this country, production should
be well on to the maximum. It is true that aji increase
in Canadian consumption may result from the recently
placed contracts for large 'shells, but that such an increase
will result in a state of affairs approaching a steel famine
seems hardly probable.

The uncertainty regarding developments in the war
during the next few months is sufficient to prevent accur-
ate forecasting of the industrial situation. The success
which has attended the organization of national arsenals
and controlled munitions plants in Great Britain is reduc-
ing the tendency to distribute shell orders broadcast as
has been done recently. Consequently, when the present
high peak of production has been passed, the consumption
on this account may be expected to decrease.

The recent arrival on this side of the ocean of French
Government officials regarding the assistance which could
be rendered by American firms in the ultimate period of
construction points to a possible continuance of consump-
tion which, under the circumstances, might be of ex-

tended duration rather than of excessive urgency. The
fact that British steel makers are extending their plants
with all possible haste should not be lost sight of in its

bearing on the steel market in this country.

While many furnace companies ^re endeavoring to

place further orders for ore, indicating the probability of

a shortage on docks during the winter, British firms are

able to procure a steady supply of ore from Spain with
which to increase their output. The close contact of Bel-

gian, French and British officials and manufacturers dis-

counts the probability of reconstruction opportunities

being overlooked or suffering from lack of preparation by
European manufacturers. The recovery of the Minette
ore mines and the Alsace deposits by France will stimu-

late manufacturing in many ways, but as by that time, the

demand for munitions may have decreased somewhat, the

present highly organized industry of France may well be
expected to resume production promptly and largely.

The nature of financial relations between Europe and
America may not he without a retarding effect on Ihe
future steel trade between the two continents. The neces-
sity for observing every available financial and industrial

economy is becoming more apparent every day, and even
later, when the tide of events is undeniably sot towards
Allied triumph, the necessity for economy will not be any
less urgent.

Under these circumstances, and in the absence of fur-

ther immediate increases in domestic consumption, the
supply of steel may not fall so far short of the demand as
to assume the nature of an absolute iamine.

The commercial activity throughout the country which
i-esults from and reacts upon the steel industry in times
like the present creates demands which do not partake of
the urgency of war orders. Additions to rolling stock,

building operations, county and municipal improvements,
and many other undertakings of a similar kind are limited

in their rate of progress by th« cost of construction. The
dull times in Canada and the United States which pre-

ceded the war, prevented the placing of much business,

which, had it been gone on with, would have caused tlie

present situation to be much more acute.

The highest bidder does not always get the material,

and just as some firms across the line haVe ah eye to their

own permanent customers, to tlie refusal of expoH busi-
ness, so will Allied interests encourage the formation of
connections which, while of more than urgent necessity at
the present moment, will later assume an ec6noimic Value
out of all proportion to their present cost." '

'
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

char-

$15 95

17 2r)

PIO IRON

Grey forge, Pittsburgh

Lake Superior,

coal, Chicago

Ferro nickel pi? iron

(Soo) 25 00

Montreal. Toronto.

Middlesboro, No. 3 .... $24 00

Carron, special 25 00

Carron, soft 25 00

Cleveland, No. 3 24 00

Clarence, No. 3 24 50

Glengamock 28 00

Summerlee, No. 1 30 00

Summerlee, No. 3 29 00

Michigan charcoal iron

Victoria, No. 1

Victoria, No. 2X ....

Victoria, No. 2 plain.

Hamilton, No. 1 23 00

Hamilton. No. 2
" 23 00

Tea lead $ 4 00 $ 4 00

Scrap zinc 12 50 12 00

28 00

24

23

00

00

23 00

21 7.0

21 75

21 75

21 75

21 75

FINISHED IRON AND STEEL.
Per Pound to I<arge Buyers. Cents.

Common bar iron, f.o.b., Toronto. . 2.50

Steel bars, f.o.b., Toronto 2.75

Common bar iron, f.o.b., Montreal 2.50

Steel bars, f.o.b., Montreal 2.75

Twisted reinforcing bars 2.55

Bessemer rails, heavy, at mill. . . . 1.25

Steel bars, Pittsburgh

Tank plates, Pittsburgh

Beams and angles, Pittsburgh

Steel hoops, Pittsburgh 1.75

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.50

Small shapes 2.75

Warehouse, Freight and Duty to Pay. Cent*.

Steel bars 2.20

Structural shapes 2.20

Plates 2.20

Fright, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents less car-

load.

BOILER PLATES.
Montreal Toronto

Plates, 1/4 to 1/2 in., 100 lb. $2 35 $2 35

Heads, per 100 lb 2 60 2 60

Tank plates, 3-16 in 2 70 2 70

OLD MATERIAL.
Dealers' Buying Prices. Montreal.

Copper, light $12 75

Copper, crucible 15 25

Copper, uneh-bled, heavy 14 75

Copper, wire, unch-bled. . 14 75

No. 1 machine compos 'n 11 75

No. 1 compos 'n turnings 10 25

No. 1 wrought iron .... 10 00

Heavy melting steel 9 00

No. 1 machin'y cast iron 13 50

New brass clippings 11 00

No. 1 brass turnings 9 00

Heavy lead 5 00

Lapweld

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Nov. 5, 1915:
Buttweld

Black Gal.
Standard

381/2

471/2

521/4

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh... .1*27 00

Open-hearth billets, Pittsburgh.. 28 00

Forging billets, Pittsburgh 48 00

Wire rods, Pittsburgh 37 00

Black Gal.

1/4, % in. .

.

V2 in

% to 11/2 in.

2 in

21/2 to 4 in. .

41/2, 5, 6 in..

7, 8. 10 in. .

.

Va, %

% to 11/2 in.

2, 21/2, 3 in.

2 in

21/0 to 4 in

41/2, 5, 6 in.

7. 8 in . . . .

62

67

72

72

72

521/2

521/2

68

71

69

66
strong P. E.

55 381/2

62 451/2

66 491/2

67 501/2

1/2 to 2 in .

21/2 to 6 in.

7 to 8 in. .

XX strong P. E.

...43 26I/2

62

65

65

58

42

39

481/2

511/2

491/2

441/,

451/2

481/2

481/i

391/2

251/2

201/0

Genuine Wrot Iron.

% in

I/2 in

% to 11/2 in.

2 in

21/2, 3 in. .

.

31/2, 4 in. .

.

41/?. 5. 6 in.

7, 8 in

56

61

66

66

321/2

411/2

461/9

46%
461/,

62

65

65

62

59

42i/>

'

451/0

451/,

421/9

371/2

Wrought Nipples.

4 in. and under 77%%
4I/2 in. and larger 72%
4 in. and under, running thread. 571/2%

standard Couplings.

4 in. and under 60%
41/2 in. and larger 40%

MILLED PRODUCTS.
Sq. & He.x Head Cap Screws 65 & 5%
Sq. Head Set Screws 70 & 5%,

Rd. & Fil. Head Cap Screws 45%

Toronto.

$12 75

15 00

14 50

14 50

11 75

10 00

9 50

9 00

13 00

11 00

9 00

5 00

Flat & But. Head Cap Screws.

Finished Nuts up to 1 in.

Finished Nuts over 1 in. .

Semi-Fin. Nuts up to 1 in.

Semi-Fin. Nuts over 1 in.

METALS.

Lake Copper, carload

Electrilytic copper .... 21 00

Castings, copper 20 50

Tin 48 00

Spelter 20 00

Lead 6 75

Antimony 42 00

Aluminum 62 00
Prices per 100 lbs.

NAILS AND SPIKES.

Standard steel wire nails,

base $2 60 $2 55

Cut nails 2 50 2 70

Miscellaneous wire nails. . 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws 70

Stove bolts 80

Plate washers 40

Machine bolts, % and less 65

Machine bolts, 7-16 and over. . . . 50-71

2

Blank bolts 50-71/2

Bolt ends 50-71/2

Machine screws, iron, brass 35

Nuts, equare, all sizes . . . .3%c per lb off

Nuts, hexagon, all sizes. . .414c per lb. off

Iron rivets 721/2

Boiler rivets, base, %-in. and
larger $3.75

Structural rivets, as above 3.75

Wood screws, flathead,

bright 85, 10, 71/2, 10 p.c. off

Wood screws, flathead,

brass 75 p.c. off

Wood screws, flathead,

bronze 70 p.c. off

40%
70%
70%
70%
72%

Studs 65%

LIST PRICES OF W. I. PIPE.

Montreal. Toronto.

.$21 00 $20 50

20 25

20 25

48 00

21 00

7 00

40 00

65 00

standard.
Nom. Price.
Diam. per ft.

i/gin

V4in
S/gin

i/ain

34in

1 in

li/4in

IVoin

2 in

2i/2in

3 in

3i/2in

4 in

4i/2in

5 in

6 in

7 in

8 in

8 in

9 in

10 in.

10 in.

10 in.

$.051/2

.06

.06

.O8I/2

.11%

.171/2

.231/2

.271/2

.37

.581/2

.761/2

.92

1.09

1.27

1.48

1.92

2.38

2.50

2.88

3.45

3.20

3.50

4.12

' Extra Strong.
Sizes I*rice
Ins. per ft.

Vsin $ .12

I). Ex.
Size
Ids.

y4in

%in
i/2in

%in
1 in

li/2in

li/2in

2 in

2y2in

3 in

3i/2in

4 in

4i/2in

5 in

6 in

7

9

10

in

in

in

in

.071/2

.071/2

.11

.15

.22

.30

.361/2

.501/2

.77

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

1

IVi
11/2

2

21/2

3

31/2

4

41/2

5

6

7

8

strong.
Price
per ft.

i .32

.35

.37

.521/2

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25
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COKE AND COAL
Solvay Foundry Coke $6.25

Connellsville Foundry Coke 5.65

Yough Steam Lump Coal 3.63

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 30%
At warehouse 20%
DiBCoants off new list. Warehouse price at

Montreal and Toronto.

MISCELLANEOUS
Solder, half-and-half 0.25

Putty, 100-lb. drums 2.70

Red dry lead, 100-lb. kegs, per cwt. 9.65

Glue, French medal, per lb 0.15

Tarred slaters ' paper, per roll . .

.

0.95

Motor gasoline, single bbls., gal. 0.231/2

Benzine, single bbls., per gal. . .

.

0.23

Pure turpentine, single bbls 0.85

Linseed oil, raw, single bbls 0.85

Linseed oil, boiled, single bbls 0.88

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs... 4.50

Lead Wool, per lb 0.11

Pure Manila rope 0.16

Transmission rope, Manila 0.20

Drilling cables, Manila 0.17

Lard oil, per gal 0.73

Union thread cutting oil 0.60

Imperial quenching oil 0.35

POLISHING DRILL ROD
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
Vi in .$9.00

5-16 in 5.90

% in 4.95
7-16 in 4.fi-,

V2 in 4.40
9-16 in 4.05

% in 4.30
34 in 4.1.=;

% inch 3.65
1 inch 3.45

Above quotations are per 100 lbs.

TWIST DRILLS.

%
Carbon up to 11/2 in 55
Carbon over 1% in 25
High Speed
Blacksmith .5,5

Rit Stock .60 and 5
Centre drill 20
Ratchet 20
Combined drill and c.t.s.k 15

nlnrounls off ntanilard list.

REAMERS

Hand 25
Shell 25
Bit Stock 25
Bridge 65
Taper Pin 25
Centre 25
Pipe Reamers gO

nisrounts off stanilurtl list.

IRON PIPE FITTINaS.
Canadian malleable, A, 25 per ceut.;

B and C, 35 per cent.; cast iron, 60;
standard bushings, 60 per cent.; headers,

60; flanged unions, 60; malleable bush-
ings, 60; nipples, 75; malleable, lipped
unions, 65.

TAPES
Chesterman Metallic, 50 ft $2.00
Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft. ... 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft. ... 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

SHEETS.
Montreal Toronto
. $3 30 $3 00Sheets, black. No. 28.

Canada plates, dull.

52 sheets 3 15

Canada Plates, all bright . . 4 60
Apollo brand, 10% oz.

galvanized 5 50
Queen's Head, 28 B.W.G. 6

Fleur-de-Lis, 28 B. W. G. . . 5

Gorbal's Best, No. 28 ..

Viking metal. No. 28 .

.

Colborne Crown, No. 28.

Premier No. 28

15

75

00

5 75

6 00

5 25

5 70

5 40

4 80

5 95

5 75

6 00

5 25

5 80

5 20

Size

1 in.

11/4 in.

11/2 in.

Wi in.

2 in.

21/4 in.

21/2 in.

3 in.

31/2 in.

4 in.

Prices per

BOILER TUBES.
Seamless Lapwelded
$14 25

15 00

15 00

15 00

15 00

16 50 9 25
17 50 10 50

25 00 12 25

28 00 14 50

33 00 18 50
100 feet, Montreal and Toronto.

WASTE.
WHITE. Cents per lb.

XXX Extra 111/2

X Grand 11
XLCR 10%
X Empire 091/2

X Press 0834
COLORED.

I^ion 07%
Standard 07
Popular 061/1

Keen OSVa
wool. PACKING.

Arrow 17
Axle 12
Anvil 09
Anchor 07

WASHED WIPERS.
Select White O8I/2

Mixed Colored O614
Dark Colored 05%

This list subject to trade discount for

quantity.

BELTING—NO. 1 OAK TANNED.
Extra heavy, single and d'ble, 40 & 10%
Standard 50^
Cut leather lacing. No. 1 $1.20
Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B.B.

Va in $12.75
3-16 in 9.00

V4, in 6.00
5-16 in 4.75

% in 3.75
7-16 in 3.75

V2 in 3.75

% in 3.60

% in 3.60
Prices per 100 lbs.

PLATING CHEMICALS
Acid, boracic $ .15

Acid, hydrochloric 05
Acid, hydrofluoric 06
Acid, nitric lo
Acid, sulphuric 05
Ammonia, aqua 08
Ammonium carbonate 15
Ammonium chloride 11
Ammonium hydrosulphuret 35
Ammonium sulphate 07
Arsenic, white .10

Copper sulphate 10
Cobalt sulphate 50
Iron perchloride 20
Lead acetate 16
Nickel ammonium sulphate 10
Nickel carbonate 50
Nickel sulphate .15

Potassium carbonate 40
Potassium sulphide (substitute) . . .20

Silver chloride (per oz.) .65

Silver nitrate (per oz.) .45

Sodium bisulphite 10
Sodium carbonate crystals 04
Sodium cyanide, 127-130% 35
Sodium hydrate 04
Sodium hyposulphite (per 100 lbs.) 3.00

Sodium phosphate 14
Tin chloride '.

. .45

Zinc chloride 20
Zinc sulphate 07

Prices Per I.b. Unless Otherwise Stated.

ANODES
Nickel 47 to .52

Cobalt 1.75 to 2.00

Copper 22 to .25

Tin 45 to .50

Silver 55 to .60

Zinc 22 to .25
Prices Per I.b.

BELTING RUBBER
Standard 50%
Best grades 30%

PLATING SUPPLIES
Polishing wheels, felt 1.50 to 1.75

Polishing wheels, bullneck. .80

Emery in kegs 414 to .06

Pumice, ground .05

Emery glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silver 25 to .50

Rouge, nickel and brass. . . .15 to .25
Price* Per I>b.



506 A N'A DI A N M A C-H I NERY Volume XIV.

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., Nov. 22, 1915—Optim-
ism arising from the harvesting of a

record crop continues to develop, and the

general feeling is that even should the

demand for war supplies tend in coming
months to show a falling off and ulti-

mately cease, an era of industrial pros-

perity is in process of materializing. The
turn of the year is expected to bring

about much activity in railroad better-

ment and shipbuilding, the latter prob-

ably attaining a prominence hitherto un-

known in Canadian experience.

Pig Iron

The demand for pig iron for steel

making continues to tax the blast fur-

naces to capacity. Producers are filled

up with orders for months ahead and are

not inclined to take futures until they

see the effect that the present conditions

will have upon the market. Some are

holding out on orders with the expecta-

tion that higher prices will prevail. Local

dealers have not further advanced prices,

but state that an increase may be made
before the close of the present month.

Steel

Last week's action of the United

States Steel Corporation in withdrawing
quotations on foreign trade, does not
mean that this condition of affairs will

prevail for any great length of time, as

similar steps have been taken in the past

when domestic conditions showed signs

of congestion. The present situation is

the result of most of the mills being
booked up several months ahead and
because many of them are unable to give

delivery until well into the first half of

the coming year. The needs of the war
have taken precedence over the domestic
demand, and the latter is therefore suf-

fering to some extent.

United States quotations show ad-

vances, but locals remain unchanged.
However, all indications are that prices

will show sharp advances in the imme-
diate future.

The abnormal demand for high speed
steel is putting this necessary material

almost beyond tbe reach of the manu-
facturer. Present quotations range from
$2.50 to $3.00 per pound.

The demand for sheets continues brisk,

with prices unchanged.

Machine Tools and Supplies

Little or no change is noted in the

machine tool situation. The demand
for certain tools continues, but with un-

certainty of delivery. Many shell-mak-

ing establishments are receiving machines
which were ordered six or eight months
ago, and supplementary machinery is

being secured wherever possible.

Within the next two or three months,
those firms successful in securing orders

for the large shells will be equipping

plants with heavy tools, suital)le for the

work.

Metals

The metal situation is gathering

strength and quotations are advancing.

Heavy demands and increased activity

in the copper trade is responsible for the

advance of the past week. The abnor-

mal consumption of copper by the large

manufacturing centres far exceeds that

of any previous record.

Copper—Producers are beginning to

feel the strain of the demand for cop-

per, and the Lake companies have, in

some instances, declined to give quota-

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-

ation;—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

tions, as they carry orders that will take

many months to fill. Many of the buyers

for war purposes are not yet satisfied,

and further advances are looked for.

Domestic demand is below normal. A
general advance of Ic per lb. is shown in

this week's figures. Lake copper, car-

load and electrolytic is quoted at 21

cents per pound, while casting has ad-

vanced to $20.50 per hundred pounds.

Tin—Developments in the tin situation

are keeping the markets in a state of un-

certainty. Conditions in the Mediter-

ranean and the Suez Canal continue to

keep prices strong. The advance of $7

noted in last week's quotations is this

week increased another $3, making an

increase of $10 per 100 lbs. in two

weeks.

Spelter—This keeps very firm with

advances shown in all quarters. The

scarcity shown in London lately has re-

sulted in an advance in price, and im-

mediate delivery is securing good figures.

Future delivery is also holding firm.

Local dealers have advanced their prices

$20 per ton and are now quoting 20
irnts per lb.

Lead—Local dealers report firmneae

with the usual activity and a slight ad-

vance over the previous week. Present

price per 100 pounds is $6.75.

Antimony—This is still showing a

tendency to advance. Buying is heavy,

due to the increased call of war muni-

tions. This week shows an advance to

$42 per hundred pounds.

Aluminum—This keeps firm at 62

cents per pound.

Old Materials

Dealers in scrap metals report business

normal, with no advance in prices. How-

ever, the situation may call for many

changes before the close of the present

week. The advances shown in the vari-

ous metals will naturally have their ef-

fect upon old material and increases are

looked for shortly.

Toronto, Ont, Nov. 23.—The greatest

activity continues in the steel trade and

munitions industry, while the industrial

situation generally is looking brighter.

Both domestic and export trade is im-

proving and there is a more optimistic

feeling with regard to the future outlook.

Conditions are to a considerable extent

abnovmal, and the slackening in trade

\isually experienced during the winter

months will probably not be so notice-

able this year. War orders will assist

materially in keeping factories busy and

make up' for loss of normal business.

Indications point to considerably less

unemployment this winter and to im-

proved economic conditions throughouc

the country.

That the export trade continues to

increase in volume is clearly shown in

the trade returns for October recently

issued by the Department of Trade and

Commerce. The exports for the month

were valued at eighty million dollars,

or nearly double those for the corres-

ponding month of 1914. Tbe total Can-

adian trade for October, 1915, was eleven

million dollars ahead of October, 1914,

while for the seven months of this fiscal

year the increase is sixty-nine million

dollars more than for the corresponding

period of last year. An interesting fea-

ture of the business expansion is the con-

tinued improvement in the balance of

trade towards this country.

The situation with regard to the

munitions industry is practically un-

changed. Orders for the large calibre

shells are being placed, but in what

quantities is not generally known. The

Munitions Committee has fixed the price

of steel for shells at 31/2 cents per

pound. A shortage of copper bands has

developed and is causing considerable

inconvenience to some firms working on

shells.
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Successful Production of 4.5 in. Shells in a Stove Foundry
Staff Article

Shell making in Canada has p't.'ssed well beyond the novelty stage and may easily he

designated as having assumed a place of prominence comparable ivith the most outstanding
and successful of our hitherto established nfietal-working industries. In many instances, out-

put of finished shells is being developed to such an extent to meet the requirements of our

Munitions Cornmittee, that the regular lines of the firms engaged have almost ceased to exist.

THE plant from which this article

was obtained is still engaged in

stove-making, but their greatest

meantime activity, like many other con-

cerns, is in the manufacture of 4.5 in.

liigh explosive shells.

Having little or no machinery with

which to commence shell operations, it

was some time before much progress was
apparent; but after several months of

preparation, a large store house, ad-

jacent to the foundry, was equipped

with machine tools suitable for the pur-

pose, and in a short time an output
. of

400 finished shells per day is expected.

The present plan of the machine tool

layout is shown in Fig. 1. The larger

section of the building is one storey

high, the portion to the left being of

two-storey construction. It is intended

to move the tool room to the floor above

and use this space for additional manu-

facturing equipment

In the plan layout the numbers indicate

the various operations on the shells as

they proceed through the shop:— (1) Cut

(iff and face base; (2) Centre base; (3)

Rough turn; (4) Boring; (5) Face base;

(6) Nosing; (7) Bore and thread nose;

Doctoring; (13) Rough groove; (14)

Wave and undercut; (15) Rough and
base; (16) Finish base and recess; (17)

The shell forgings are brought in at

the door A, and after going through the

sequence of operations are finally taken

FIG. 2. HOUGH TURXIXG SHELL BODY.

Rivet base plate; (17A) Saw off square; through the door B, where they are

(18) Face and finish base; (18A) Brass crated in readiness for shipment. The

sockets; (19) Press on copper band
; (20) numbers refer to the various operations

^5
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Room

warnish
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{Benches]
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II
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Motor

Shed

Stock Room

(8) Rough outside diameter and contour;

(9) Finish outside diameter and contour;

(10) Grind; (11) Weigh and test; (12)

FIO. 1. SHOP I'LAX, ALSO NIMBEKKD SEyLKXCE OF OPKKATION8.

upon tiie shells, as they take their course

through the shop, during the successive

stages of completion.

Turn copper band; (21) Marking base;

(22) Sand blast; (23) Varnishing; (24)

Baking; (25) Inspection; (20) Painting.
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Cutting Off and Centreing

The first operation, that of euttino; off

the open end and rouffhin": off the hase

is i)erfonned on two "Hall" euttins off

machines; an average production of 125

a day of ten hours being obtained on

each.. After this operation the shells are

placed upon a jig secured to a drill table



December 2, 1915 CANADIAN MACHINERY 509

ing toward the lieadstock, the rear tool

D is traveling in an opposite direction.

Boring

The fourth operation, boring the in-

lernal diameter and forming contour of

l:ase is done on three "Libby" turret

lathes, also on one heavy duty
"Le Blond" 26-ineh engine

lathe, fitted with special turret

constructed in the shop. On
the "Libbj""' lathes, shown
operating in Fig. 5, the chuck

was bored out a little larger

than the diameter of the rough
turned body, so as to allow the

sliell to be gripped in the centre,

thus securing greater rigidity

and increased output. The lat-

ter averages 65 in ten hours.

The chamfers from the two
outside diameters i* put on by
a tool in the cross slide while

the bore is being finished. All

cutters and cutting tools are

made of "Firth's Speedicut"
steel.

Re facing Base
After the shells liave been bored, the

base is faced off perfectly square, as any
deviation from the vertical position

might cause trouble when the mouth of

the shol! was being closed in. When fac-

ing off the base at this stage, Vs of an
inch is allowed over the finished dimen-
.sion to obtain a narrow flanze for rivet-

ing over the base ])lug.

press the stock at the lower portion of

the contour, and the shell when nosed

may be too short. On the other hand, if

the nose has not been heated sufficiently

increased strain is put upon the nosing-

die, which may result in its breaking.

FIG, 8. FRiOFILE TURNING DEVICE.

The shells when heated, are placed in

a
'

' Perrin
'

' press, equipped with a water
cooled cast iron chilled die, and' the nose
formed. The hydraulic press derives its

power from the accumulator shown,
which is controlled by a three-cylinder

belt driven pump installed by the W. R.

Perrin Co., of Toronto.

Annealing

Following the nosing operation, the

Roughing Outside Contour

Rough turning the outside diameter

and contour of nose is the eighth opera-

tion. This is being accomplished on the

Cincinnati Pulley Co. lathe shown in Fig.

7. While the tool at the rear is working

on the parallel portion of the

shell, the front tool is operat-

ing on the profile of the nose.

The travel of the tool is govern-

ed by the run of a roller in a

cam, shown in Fig. 8. The ad-

vantage of the two tools work-

ing in unison is the accomplish-

ing of the desired result in

about half the time ordinarily

taken.

In Fig. 8 the brackets B
which carry the cam plate A
are secured to the ways of the

lateral slide C. The stud E
carrying the roller D is screwed

into the cross slide which sup-

ports the cutting tool F. In set-

ting the tool, care must be taken

in order to have the cutting edge in line

with the centre of the roller, in other

words, the cutting tool should be in the

same location on tlie shell profile, as the

roller in the cam slot. It should be borne

in mind that the shape of the profile

produced is governed by the path of

travel of the centre of the cam roller.

An output of 20 shel'.s per hour is ob-

tained from this operation.

I'lG. 'J. ailf.LL UODY GiaM>ING FIG. 10. ROUGHING -OUT BASE UECESS.

Heating and Nosing
The sixth operation, shown in Fig. 6

consists in nosing the shell. The Mech-
anical Engineering Co. furnace shown at

the extreme rig'it, beats the shells to the

desired temperature, but to obtain good
results mucli depends upon the experi-

ence and judsment of the heater. If the

shells are heated too far down, the ac-

tion of the closing-in process will corn-

shells are placed in boxes of lime to an-

neal in readiness for further machining.

Threading the Nose
The boring, shaping and threading of

the nose is the seventh operation. Two
20-inch "Walcott" engine lathes, fitted

with special turrets designed and made
in the shop, are used on this operation.

The daily output, 24 hours, from these

machines is over 400 shells.

Finish Turn and Contour

The shells now receive a finishing cut

over the entire surface to bring them to

the correct dimensions. This is perform-

ed on an 18-inch "Walcott" engine lathe

fitted with a cam device, attached to the

rear of the lathe.

Qrinding

In some instances, where the shells

have been found too large after the fln-
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ish turning process, due to wear of tools

or excessive hardness of material, it has

been found necessary to grind the ex-

ternal surface. This is done on the

"Ford-Smith" grinder equipped with

separately, are done on one, lathe; an

extra liead and attachment being placed

on Uie bed of a 20 in. "Bertram" engine

lathe equipped with a "Bertram" wav-

ing and undereutting attachment.

FIG. 11. KOUGHIXG-OUT BASE AND
SHOWI>^G SPECIAL CHUCK.

"Canadian Hart" wheels, and as shown

in Fig. 9.

Weighing and Doctoring

The eleventh operation is the weighing

and testing. Shells at this stage found to

be overweight have the surplus stock

removed from the base. This is done in

what is called the doctoring lathe (12)

which also takes care of other corrections

that may be required at different periods

during the progress through the shop.

Wave and Groove

The next operation is the roughing out

of the copper band groove. Contrary to

the general practice, this plant is rough-

ing out the groove in one operrtior. and
waving and undercutting in another.

These operations, although performed

Thirty-two shells per hour constitute

the output from this machine.

Roughing Out Base

The base is now roughed out on a "J.

B. Reed" 20-in. engine lathe fitted with

special drive. This is the fifteenth op-

FIG. I'f. SKKTCH SUOWI^'G BASE PLATE
KIVDTING ARBANG'EMENT.

eration and is shown in Fig. 10. A sketch

of the special chuck and tool arrange-

ment is seen in Fig. 11. The shell A is

held in the chuck B by closing the nose

with the nut C. The rear portion of this

nut is turned to fit the bore of the steady

rest D. This desian allows the chuck to

screw H adjusts the depth of cut and

also helps to take the lateral thrust. An
output of 150 to 180 shells is obtained in

ten hours.

'4

III i

^—It] F5

Uz

FIG. 14. PORTABLE RACK
FOR DRYING SHELLS.

\1

Finishing Base Recess

After the bases have been roughed out,

the sliells are taken to two "Walcott"
18-inch engine lathes, and the recess and

base finished to receive the base plates,

which are previously machined in a

"Bardons & Oliver" turret machine.

Riveting in Base Plate

The base plates are placed in the re-

cess and the shell held in a chuck secured

to a standard on the floor, as shown in

Fig. 12. A gauge C, Fig. 13, is placed

FIG. 15. .SHELL PAINTING DEVICE.

FIG. 12. RIVETING-IN BASE PLATES.

be supported close to the point at which

the pressure is being applied. The tool

E is forced into the metal until the stop

F reaches the base of the shell, while the

over the bottom of the shell to guide the

position-of the hammer D, when riveting

in the base plate B. When the riveting

has been partly finished, the shell is re-
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iiii.ved and the square on the plate cut
off in a "Racine" power hack saw.

The base plate is next faced off flusli

and the riveting completed. The base of
slieH is then finished and the corner
rounded.

Brass Sockets

The brass sockets are now screwed in

iuid turned, and the small hole drilled

and tapped to receive screw for time
fuse. At present the sockets are beins
screwed in by hand with a pipe wrench,
but it is contemplated to adoiit some
method whereby the work will be per-
formefl by the use of a ])ower machine.

Copper Banding

T!ie nineteenth operation, that of
pressing on tlie copper band is done on
;i "Lymburner" liydraulic banding
press. This is operated by a pump of the
same make.

Turning the copper band is the nexi
operation. This is done on a "Lodse &
Shipley" 22-inch eneine lathe, equipped
with a "Lymburner" band turning at-

tachment. The production on this mach-
ine is about 25 per hour.

A "Brown-Boargs" marking machine
is used to officially stamp the base of the

shells.

Sand Blast and Varnishing

The shells are next taken to the sand
blast room and thoroushly cleansed of

all cuttings, oil and other foreign sub-

stance. This is necessary so that the var-

nish will have a uniform tiiickness over

the entire interior surface.

Following a preliminary inspection,

the heated varnish is poured in and out

again, after which the shells are put on

II portable stand. Fig. 14. and placed in

:i baking oven for several hours. This

-land has two shelves each containing

I

25 shells and near the bottom of the less

I

are two pieces of angle iron (A) in such

a position that the "Chapman" elevat-

I im: truck can be used in transferring

them about the shop.

Painting

After the baking process the shells are

taken to the Oovernment room for final

inspection, and from there to the paint-

ing department. The arransrement used
for the latter is shown in Fig. 15. The
tiiree shafts (A) extend through the

bench (B) to a bar (D) secured to a
lower member of the bench (C). These
lafts revolve by means of the meclian-

-in shown. The shells are placed in the

cup plates E and are revolved by the
square F which fits into the hole in the
socket plug. They are finally put up in

boxes, two sli'ells to each box, ready for

shipping.

THE AUTOMATIC MACHINE
THE automatic machine often offers a

reduction in labor cost that more than
offsets the increase in overhead charges

which it incurs. Conditions of the labor

market are sometimes such that the au-

tomatic is used even where the total

cost of its product is known to be some-
what higher. It is undoubtedly true

that there are many cases of hand turret

lathes being used when automatics
would be more economical, and there are

certainly a great many cases when the

reverse is also true. The merits of any
particular case must be decided bv the

exercise of unusually good judgment; or,

better, by a study of costs which takes

the overhead charges into account as

well as the labor cost.

In this connection it may be noted
that the manufacturing cost of high-

grade machinery is usually made up of

about one-third direct labor, one-third

material, and the other third overnead
charges of various kinds. Of these three

items, that of material is not greatly af-

fected by the style of machine used. In
large work the hand machine tends to

reduce the overhead charge, while the

automatic machine tends to reduce the

direct labor change.

Automatics and Quantity Production
If there is demand enough for an ar-

ticle to support large establishments for

its manufacture, and if there are no
patent or other restrictions to keep its

manufacture in the hands of men of
limited ability, the normal tendency is

toward quantity manufacture. The
cheapening of production by using auto-

matic machinery on large lots is an im-
portant factor in this tendency.

If the article of manufacture can be
standardized, so that the design changes
little from year to year, the advantages
of large scale manufacture are still more
ai)parent. Machines can be kept on one
piece continuously day and night, if ne-

cessary, until worn out. Operators can
be trained to great skill, not only in get-

ting large output for the comparatively
few pieces or operations in their reper-

toire, but in getting a high grade of

workmanship as well, where that is ne-

cessary. Special machines, each built

for one operation only on a single piece

of work, can be profitably used.

Such a manufacturing system also has
its disadvantages. The most obvious of

these are the necessity for keeping the

product free from change as far as pos-

sible; and, also, the monotonous charac-

ter of the work from the operator's

standpoint. Of course, no industry is

fit for large scale, intensive manufacture
until the product is fairly well standard-

ized; or at least until tlie particular de-

sign selected for numuf'acture is such

that it will suit a large percentage ol

possible customers. To increase the field

of customers, such an establishment is

in a position to offer attractive low

jirices for its standardized output, in

))lace of the frequent novelties and spe-

cial features offered by smaller manu-
facturers.

There is also something to be said for

such an establishment from the stand-

point of the workman. An immense
amount of ability, of the highest order,

must go into its management; and its

organization furnishes opportunities for

many such men. On the other hand, for

workmen of faithfulness and dexterity,

but small originality, it can and ought

to furnish work at higher wages than

they could obtain in any other employ-

ment. Many skilled workmen, as well,

find these high wages a compensation for

the monotony of continuous work on one

piece.

From a paper presented at the In<^er-

national Engineering Congress, San

Francisco, by Ralph E. Flanders, man-

ager, the Jones & Lamson Machine Co.,

Springfield, Vt.

LUBRICATING CHAINS
SOMETIMES lubricating chains are em-

ployed instead of rings for bearings, the

idea being that the chains touch the

shaft through a longer arc. and, there-

fore, are supposed to be kept in motion

more surely than plain rings. It must be

remembered, however, that the part of

the chain immersed in the oil bath of-

fers greater resistance than a plain ring,

so that in actual practice there is nbt

much difference between the working of

chains and the working of rings. At

hidi speeds there is the disadvantage

with chains that the links, when pass-

ing through the oil. churn it up. This

makes it more difficult to prevent leak-

age of oil from the bearings.

Satisfactory lubrication of dynamo
bearings, i.e., cool running and inappre-

ciable wear, is very important. If wear

takes place this means that the rotor is

lowered, and the magnets will then exert

a pull in a downward direction, which

further increases the pressure and ac-

cordingly the wear of the bearings.

EVERY applicant for a position under-

goes an appraisal based on outward ap-

pearances. Tliis initial valuation may
or may not be correct, but it counts for

a great deal with most employers, for

the average employer flatters himself

that he is an excellent .iudge of human
nature at sight. First he looks at the

features, then at the garments of the

man, or he takes in both at a sweep. In-

stantly he classifies the apiilicant, and,

since he has made this teulative classi-

fication, is slow to change it.—Engineer-

ing rtnd Contracting.
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Large Shells : Production Problems and Possibilities— 111.

By C. T. D.

In preparing to undertake the production of large shells up to 9.2 in. dia., manufac-
turers unll encounter problems of a nature altogether different from those connected with 18
pdr. shells. Automatic ynachinery will not be so applicable to the larger sizes, and produc-

tive ability will centre- largely on such points as sequence of operations, tooling methods, etc.

THE operations listed in group B
are those which would be actually

required if ^oup A has been per-

formed in the order shown. If the nose

has been centred only and not drilled

through, it may now be drilled very close

to the finished size, leaving only sufficient

for a light cut with the boring bar in

operation B 3.

One point in favor of centering the

nose only and not drilling through in

group A, is that it allows the shell to be

positioned by the point of the arbor

which acts directly against the inside

surface of the nose, whereas if the hole

be drilled first, the end of the arbor has

to be formed of three points making con-

tact on a circle larger than the hole. This

point of contact is situated on the taper-

ing part of the nose, and any slight

variations in the profile, or irregularities

in the surface would cause a greater

change in the position of the shell due to

the sloping wall on which the arbor made
contact.

Such change in position might vary

considerably with roughly made fora-

ings and cause occasional trouble with

thin walls which can be avoided if the

shell be positioned with the point of the

arbor against the end of the nose. The
possible variation in position would now
be directly proportional to the irregu-

larities on a small surface which could

be inspected both by eye and hand much
more effectively than the sloping portion

of the nose; the actual point of contact

being known, whereas the probable

points of contact on the three-point ar-

bor could only be guessed at.

any vertical drilling machine of suitable

size. In performing this operation, the

internal supporting arbor is dispensed

with, and the shell placed upright on the

The boring bars are fitted to a simple

form of revolving tool box or turret,

which should be accurately located to-

line up the bars with the spindle, and

rr-^^-^

1—^-\

FIG. 6. DETACHABLE BORING H DAD WITH FORMED CUTTER.

base whieli has just been trimmed. If

the drilling be done with ordinary care,

the hole will be fairly concentric with

the outside surface of the shell, and will

run practically true when tlie shell is

chucked as per operation B2, see Fig. 5.

The tooling outfit as shown here can be

used for every operation which it is ad-

securely fastened in place. A quick act-

ing and rigid clamping device is es-

sential.

The boring bar shown in operation is

made as large as possible, while leaving

sufficient space for cuttings to pass free-

ly. One slot only is shown, and a set of
interchangeable double edge cutters is-

FIG. NOSE REAMER.

visable to do at this chucking of the

shell. The forging shown is the one for

the 8 in. shell, and as many makers will

be utilizing existing machines, the belt

pow(?r will probably not be sufficient for

pulling simultaneously all the cuts which
it is possible to arrange. The work,

used. These cutters are cliecked in on

the back and held in place by a wedge.

After roughing and finishing the par-

allel bore, the turret is reversed and the-

forming cutter, sometimes termed arch,

acorn, or nose reamer, is brought into

action. Two cutters of this type are

FIG. 5. DIAGRAM ILLUSTRATING OPERATIONS B3, B4, AND Bo.

Should it happen, therefore, that op-
eration Bl calls for drilling as scheduled,
this can be done quite satisfactorily in

therefore, is arranged more in accord-

ance with such methods as obtain in gen-

eral machine shop practice.

necessary, the roughing ones have serrat-

ed edges to facilitate breaking through

the scale quickly, and the finisher being



December 2, 1915 CANADIAN MACHINERY 513

ground exactly to the required curve.

Where tool room facilities are avail-

able, and the cutters can be properly

hardened, the method of construction

preferred may be that in which the cut-

ter is made from solid stock, and grooved

like a reamer, with any desired number
of cutting edges. First-class workman-
ship is necessary for the production of

this type of cutter, and it must be kept

in good condition, and used carefully if

costly renewals are to be avoided. It is

not quite suited for use with a pilot

which is somewhat against its use in or-

dinary machines. It is used, however,

on some special machines having very

rigid boring bars.

A type of flat blade cutter is shown in

Fig. 6, which has the merit of simplicity

of construction, and clieapness of re-

newal, and permits the use of a pilot if

desired. The pilot A, and body B, are

made in one piece, a slot being cut to re-

ceive cutter C, which is checked at the

nose to position it at the pilot end of

the slot. Th€ base end is centered to re-

ceive the point of set screw D, which is

made as large as possible. This set screw

is located at the bottom of hole which

tits on the reduced point of the bar in

the turret. Two driving keys are fitted

on the bar and drive the cutter through

corresponding slots as shown. A hollow

set screw is provided in the cutter body
to ensure its withdrawal from the shell.

In making roughing blades for this

type of cutter it is satisfactory to file the

bottom clearance by hand, but the shape

finishing cutter. Reference to Fig. 6

shows a method of determining the ser-

rations. Diameter A is made cylindrical

FIG. S. RADIUS GAUGE FOR INDICATING
PROPER CLEARANCE ON FORMED

CUTTER.

and three to five thousandths of an inch

smaller than the finished parallel bore,

OPERATION T.\BI-E.

\

Uperatiiiii
]

Nuiulicr
I

Description.

Group A.

Grind off seale on point, forming small flat.

Pliicp on expanding arbor which locates shell from Inside, and positions
It lengthwisp from inside of nose.

Face-off nose of shell to necessary thickness.
Drill centre with drill in tall stock, remove drill and adjust dead centre.
Rough turn liody, connnendng at nose and traveling to point where open

end of shell is cut ou.
Vwt off open end of shell to length measured from nose.

Group B.

Drill hole in nos". leaving stock for final boring.
Chuck by nose with outer end In steady. Nose of shell In contact with

gauge stop on chuck.
Rore parallel portion with roughing and finishing cutters.
Form interior of nose or arch,
l^lnish overall length and counterbore. Tap base.

Group C.
Tap nose.
Insert threaded driving plug centre in bnse, and comnirn threaded plug

centre In nose.
Finish outside to size and shape.
Machine and undercut groove. Wave ritis.

Press nn driving )>npd.
Machine driving band.

Group D,

Group E.

Remove service plugs and .ipsemble base plug and nose bushing.
Face off base and finish bushing.
TTnnni"! Interior and bake.

of tlip serrations or ("ashes on the cut-

tinsr edire should receive some onnsiflern-

tinn so tliat the heiglit of the ridsres left

for removal by the finishing cutter ia

fairlv uniform, and excessive wear is not

localized on any particular part of the

so as to act »s a pilot on the rear end of

the cutter and prevent excessive side

strain on the set screw.

The flatter portion of the curve imm(^

diatelv forward of dinmeter A. may be

gashed with a small round file, whi!e fur-

ther forward the gashes take the shape

of saw teeth so proportioned that the

short side of the tooth is at right angles

to the direction of feed. Suitable clear-

ance must be given to this edge and care

must be taken to make the root of the

tooth nearer the centre of the bar than

the point is. By doing this, the teeth cut

with the small edge only and with the

greatest efficiency. Tlie dotted lines in

Fig. 6 indicate the form of the serrations

on both edges of the roughing cutter.

Th« finishing cutter of course is made
exactly to profile called for by drawing.

Attention may well be given to the

method of forming the bottom clear-

ance on this cutter so that con-

siderable thickness of the blade can be

ground away in sharpening without al-

tering the accuracy of the curve. If the

blade be mounted in a bar, and given

clearance in the ordinary manner with

a relieving attachment in a lathe the

clearance on the large diameter will be

greater than at the point or nose. This

is because the plane in which the reliev-

ing tool moves is always at right angles

to the bar, consequently as the curve of

the blade approaches the bar, it is no

longer at right angles to the plane of the

relieving tools. If the curve of the blade

were such that it turned round square

across the bar, so as to cut like an ordin-

ary boring cutter, the relieving tool

would not give it any clearance at all.

To form this clearance by machinery

would call for more complicated mech-

anism than is desirable. It can easily be

done by hand and cheeked up by a gauge

as shown in Fig. 8. The machinina: arbor

is supported on suitable vee blocks A
and B. Attached to the larger block B.

is an extension C, which supports the

radius arm D. This radius arm is made
equal in lensth to the radius called for

on tlie finished sheP., and the point on

which it swincs is coincident with the

centre from which that radius is struck.

The end of the arm is turned up towards

the curved edge of the cutter and has

two holes tapped level with the upper

and lower edges of the cutter. An in-

dicating screw E, adjusted in either of

the holes will show any deviation from

the true curve, and the desired amount
of clearance can be given by hand and
checked up accurately by using the in-

dicating screw in the upper hole. A
suitable centre should be provided in the

hinge pin of the radius arm so as to set

the indicating screw accurately.

As shown in Fig, 5 the nose of the

shell is butted up against a gauge stop

on the chuck so that boring cuts can be

made to certain definite deptlis to be de-

termined by experiment. The bushing

which is used for this purpose can be

made with a slight counterbore to clear

I he final reaming cutter which passes

through the nose to size the hole for tap-

pincr. This reamer is used on the second
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bar and is interchangeable witli the

t'ormini? cutters just described.

The counterbore into which the flange

of the base plug fits is formed by a cut-

ter which is located in a suitable position

on either of the bars. By makins' this

cutter of suitable shape it faces oiTf the

end to accurate overall length at the

same time, after which the shell is rea('y

for tapping.

The thread which is formed in the base
of the shell to receive the base plug must
be perfect so far as finish is concerned,
the actual limits of variation in size be-

ing easily maintained, and not present-

ing such a problem as the production of

perfect pitch, circularity, and smooth-
ness of surface. The use of a thread mil-

ling machine followed by a tap, prefer-
ably collapsing, offers the most reliable

and accurate method of threading. While
tap makers may produce taps suitable

for these large diameters, the necessity
of terminating the thread close to a

given point, throws undue work on the
leading teeth of the dies.

Attempts to produce the work at the
necessary rate on an engine lathe would
spoil an undesirable percentage of the
work, unless first-class skilled labor and
accurate machines were used. It would,
therefore, seem wise to make haste slow-
ly and surely regarding this one opera-
tion. At all events it will be found best
to do this work in a specially equipped
machine with reliable help. The comple-
tion of this operation flnislies group B.

. ®^
INDICATIONS OF A STEEL FAMINE
INDICATIONS are not wanting that if

there is a continuance of the demand for
steel for the manufacture of munitions
throughout another year or so there will

be a general steel famine—a famine
which will be severely felt in this coun-
try. The most outstanding indication
of this is to be found in the action of
the United States Steel Corporation,
which was referred to in these columns
recently. The situation has shown no
improvement since, but rather the con-
trary; (he big American company con-
tinues its attitude, which is that prices
have been withdrawn on all export busi-
ness.

Canadian officials of the company
have little to say further than that the
demand for steel has been such that
until the future is more clearly defined
no more foreign orders will be accepted.
It is not so much an indication that Can-
ada may be indefinitely cut off from her
American supplies, but the fact that
U. S. Steel is forced to take such action
is a startling revelation of the position
of the whole market.

Munitions Demand the Chief Cause
At the present time the chief feature

of the steel trade is the munitions busi-

ness, especially in Canadji. In the

United States, as in this country, there

has been heavy consumption lor shells,

and, on the other side of the line, this

has been followed by a heavy domestic

demand, in which the railroads have

])layed a prominent part. This has had

the effect of piling up orders for many
months in advance .

The situation as regards munitions in

Canada does not appear to be directly

affected by the cutting off of American

steel. In other words, supplies of steel

for munitions manufacture have been

booked months ahead by the Shell Com-
mittee. So far as munitions are con-

cerned, then, the question is one largely

of the future, but it undoubtedly creates

a problem in connection with any orders

that the Shell Committee may have in

hand for which they have not booked

steel and for orders to be placed in the

future.

The Domestic Situation

The domestic situation as regards steel

products is more directly affected. It is

doubtful if such an upheaval has ever

occurred in the metal trades in this

country as that brought about by the

withdrawal of American prices. On
wire, sheets, boiler plates, tubes, and

many other lines, not to mention the

higher manufactures of the metal,- there

are indications that the famine may not

be long delayed if there is no relief offer-

ed—and there appears to be none in

sight. Metal merchants state that they

are not only told that there are no quo-

tations, but the intimation is that their

business is not wanted and propositions

do not receive consideration.

This is a particularly difficult problem

with the great bulk of Canadian steel

being devoted to the manufacture of

munitions, because we have become more

dependent upon the American producers

for the special products. The result is

that, with the prospects of a future

shortage, prices are beins: rapidly ad-

vanced on the many lines directly affect-

ed, and the outlook is for rising prices

until such time as there is some definite

assurance of supplies. If there should

at this time arise a domestic movement
similar to that in the United States the

famine would almost immediately be-

come an actual fact.—Financial Post.

-@-

New Zealand Scheelite.—A New
Zealand lady has offered the Govern-

ment the gift of a deposit of scheelite

—

an ore yielding tungsten, used in harden-

ing of steel—containing 30,000 tons,

now worth £631 per ton. The deposit,

discovered in the Marlborough district

of New Zealand several years ago, con-

sists of three reefs, over which she holds

the mineral rights. The offer is condi-

tional upon all moneys received being

paid over to wounded soldiers.

WHAT ARE MONITORS?
I'HF'j bombardments of the Belgian

coast, carried out by a squadron under

the command of Admiral Bacon, claim

our attention.

To commence with. General French

has let us into the secret of the impor-

tant naval post to which Admiral Bacon

was appointed. This officer will be re-

membered because of his association

with the submarine service in its early

stages, as a member of the committee

wliich approved of the Dreadnought de-

sign, and as the first captain of the

Dreadnought. When war broke out,

Admiral Bacon was connected with the

Coventry Ordnance Works, and some

criticism was passed on the appointment

of a retired oifi^cer in preference to the

rear-admirals still on the active list.

Some years ago the Germans carried

out a series of experiments with the view

of testing tlie efficacy of concealed shore

batteries against ironclads, and the con-

elusion was reached that no country

would risk her fighting ships in an at-

tack on a defended coast.

After the first surprise attack on the

Belgian coast by Admiral Hood's squad-

ron, the enemy immediately studded the

coast with batteries. No doubt they

hoped that this would act as a deterrent

to further attempts bv our ships, but

they had reckoned without the skill of

our naval authorities.

Vessel Features

The outstanding features of these

vessels, which as a class are named af-

ter Ericsson's first "monitor," are

shallow draught, small freeboard, low

speed, heavy armament, and fairly effi-

cient protection. The shallow draught

renders them capable of working in shal-

low water, and this is an advantage in

two ways: it permits of their working

close inshore and in waters too shallow

for a submarine to manoeuvre in without

running suicidal risks. The shallow

draught also means a small underwater

target, which compensates for the lack

of defensive qualities incidental to the

slow speed.

The low freeboard makes these vessels

a very small tjrget for the land gunners.

Briefly, the m( nitor represents the maxi-

mum hitting oower carried in tbe

smallest pos^iible space, big offensive

qualities in i, small target.

These little vessels have overcome the

elaborate plans of the enemy for the

defence of the coast. They are the best

possible replj to the enemy's move, and

they show that, in spite of all that is

urged against our administrators, we do

possess men capable of finding the flaw

in the enemy 's plans, and resourceful

enough to develop the means of profit-

ing by their discovery.—Liverpool .Tour-

nal of Commerce.
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for tlie Machine,

Pattern, Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

FLAT SURFACE GRINDING MA-
CHINE FOR SHELL WORK

THE remarkable efHcieney showu by

disc grinders on shell work has

led to their rapid adoption by

numerous munitions factories in all

|)arls ot the world. As a result of this

widespread use of their machines,

Charles H. Besly & Co., 120F North

Clinton Street, Chicago, U.S.A., have

been enabled to incorporate many new
and efficient features which make this

machine invaluable to makers of shells

up to 4.72 in., or 120 mm. diameter.

The Besly shell grinuer is illustrated

in Fig. 1, with water lioods and piping

removed to show construction. This

shows the machine equipped with work-

and may be worn down to 1 in. in depth

before being discarded.

Fig. 2 shows the Besly shell grinder

equipped with rotary chucks for ac-

curately finishing the inner face of base

plates or gas plugs for high explosive

shells. The action of the grinding wheel

rotates the work while grinding, pro-

ducing work of extreme accuracy in

flatness and angularity. Many muni-

tions manufacturers have had trouble

trying to produce base plates or gas

plugs with the inner face flat and ac-

curately at right angles to the axis of

the thread on the plug. This plug is a

difficult thing to hold rigidly enough to

thread accurately and face flat and
square. The Besly shell grinder with

serted in shell, and the square piojec-

tion on base plate removed by sawiug,

twisting or grinding. Where gas plugs
are threaded, the square projections are

usaally twisted ofif after the plugs are

screwed home in the base of sfiell. Where
the unthreaded, beveled gas plugs are

used, tiiis square projection is usually

sawed off in power saw, although it is

entirely practical to remove same by
grinding.

After the square is removed, there is

up to 1/16 in. of stock to be removed
from the rear face of the gas plug (3%
in. diameter) to bring same flush with
base of shell. This grinding is accom-
plished on the shell grinder at the rate

of 15 to 40 shells per hour, per operator,

Fr(i I. (JKIXOEK WITH \VA I 1 ic

REMOVED.
ilis AMI PIPING KIi;. J. (iU.I.NDER SHOWN EQUIPPEII WITI

CHUCKS A.\l> HOODS.
KOTAUV

holders for removing stub ends left for

centre.s on .'i-in. shrapnel shells. Stub
ends, % in. diameter by % in. long, are

removed, and end of shell finished flat,

smooth and square at the rate of 100

shells per hour per operator. The
geared lever feed table on the

irrinder carries an adjustable micro-

meter stop screw, bringing the work ac-

curately to length (if required) and

duplicating.

The grinder spindle is driven by a 7-

in. belt running 4,000 feet per minute, so

ample driving power is provided. The
grinding is done by vitrified ring wheels

held in pressed steel chuck. It should

be noted that as the grinding wheel
wears away, it may he set out fh the

cliuck as required. The ring wheels are

16 in. diameter, 4 in. deep when new.

rotary chucks, as illustrated in Fig. 2,

overcomes this difficulty, because in the

facing operation the plug is chucked

from the threads. When required, this

face may be ground with a camber of

.002 in. to insure contact all over.

This special rotary chuck is also used

with unthreaded, beveled jaws for grind-

ing the unthreaded beveled base plates

or gas plugs, now being used by a great

many manufacturers of high explosive

shells.

The time for this grinding operation

is 60 to 80 gas plugs per hour, per oper-

ator, depending on the amount of stock

to be removed.

These grinders are also supplied with

work-holders for facing the end of 4.5

in. and smaller high explosive shells af-

ter base plate or gas plug has been in-

depending upon the amount of stock to

he removed.

In connection with the water hoods,

there are a pump and settling tank of

40-gallon capacity, with suitable settling

compartments to extract the grindings

from the cooling comp(uuid.

An exclusive feature on this machine
is the provision of a geared lever feed

on the table, providing a leverage of 29

to 1, making it easy for the operator to

force the grinder to the limit of its ca-

pacity.

.\11 wearing parts are renewable and
adjustable for wear. The mnohini!

weighs over .3,000 pounds. The spindle

is 2 in. diameter, and has a total bear-

ing length of 18 in., the end thrust being

taken on hardened and ground thrnst

bearings.
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Papers Read at the Recent Foundrymen's Convention
Selected from the more important subjects 'presented for discussion before the Anrnial

Convention of the American Foundrymen's Association and the American Institute of Metals
at Atlantic City, N.J., during September, 1915. The papers cover a wide field of foundry and
allied activity, the nature of the results and the completeness of the reports making them
of particxdar interest to all who desire to keep in touch with metallurgical progress.

ESSENTIAL ELEMENTS OF
SHERARDIZING*

By S. Trood

BEFORE going into the description

of sherardizing, it is well to men-
tion something about zinc.

Zinc is a peculiar metal of pronounced
characteristics. It is relatively low in

malleability, ductility, tenacity and fusi-

bility when compared with other com-
mon metals. Zinc has a melting 'point of

419 deg. C. and under atmospheric pres-

sure a boiling point of 918 deg. C. While
under vacuum, the boiling point is re-

duced to 548 deg. C. On the basis of sil-

ver at 100, zinc has an electrical conduc-

tivity of 29, a heat conductivity of 36,

and is practically non-corrosive in the

atmosphere, a thin protecting coating of

carbonate of zinc forming upon it. Zinc

is one of the highest electropositive

metals, having a potential of plus 0.493

volts.

Although many of the common metals
date their discovery to prehistoric times,

yet zinc was unknown as a metal until

discovered by Paracelus in 1520. Pre-
vious to this, however, the action of zinc

ores upon copper under action of heat

was well known. Henchel in 1271 pub-
lished an account of his discovery that

metals when heated in calamine changed
their properties, and in 1740, John
Champion, of Bristol, England, obtained

a patent for the process. Two of the

processes of smelting zinc to-day date

back to 1805 for the Belgian process and
1897 for the Sicilian process. In the

United States, the Government was the

first to use zinc, making the standard of

weight and measure from brass.

It has only been within the last cen-

tury that zinc has been used commer-
cially as a protection against corrosion,

and as a proof that the tendency of using
zinc is toward the conservation of na-
tural resources, it will be seen that by
comparing the production of zinc and
steel for the last four decades, the large

increase in each has been running
parallel for the corresponding years.

Process Features

In general, the process of sherardizing
consists in treating in zinc dust, articles

which it is desired to rust-proof. The
zinc dust consists mainly of finely

powdered metallic zinc with zinc oxide.

After packing in a suitable container,

the whole is heated for a certain period

of time, cooled and articles then removed
from the zinc dust. From everyday
practice, we note that if we desire uni-

form results in a manufacturing proposi-

tion, we must have uniformly arranged

details. So far as the sherardizing is

concerned, the uniformity of each step in

the process is very vital and necessary

for success. In trying to explain what
happens in the drum, the necessity of

uniformity will explain itself.

Zinc dust is in a very finely divided

state, and each particle covered with

charge. From this, it follows that the

microscopically small atmospheres of
zinc vapor surrounding these dust par-

ticles are charged electrically, and due to

their minute size, they may be considered

to have all the properties of ions. Iron

being heated, also emanates gases which
prod'^ce ionic charges. Iron and zinc

have different electrical potentials, and,
therefore, the ionic charges of zinc and
iron vapors will have a different poten-

tial. If this is a fact, then discharges

must occur. Ionic discharges precipitate

solids from gases, and in our case zinc

;iiid tr.nr-ps of iron woultl bo precipitated.

TWO COMPARTMENT SHER.\RnTSIX« FI'RNWCE. TAKING ]S IN. X ro IN. IHtUM,
INSTALLED IN PLANT OF CHAMBERS. LTD.. TORONTO. THE EtRNACE IS

ARRANGED TO HANDLE MATERIAL DP TO 11 FT. 6 IN. IX>NG.

•From a paper read at the American Insti-
tute of Metals Convention, held in Atlantic
City, N.J.

zinc oxide. In this condition, zinc could

be heated above the melting point with-

out fear of liquefying the mass, and be-

cause the zinc oxide is quite high fire-

resisting material of inert nature, it pre-

vents small particles of heated zinc unit-

ing together and creating a solid liquid

mass. It is also a well-established fact

that under these conditions solid matter
can be made to sublime; in other words,

a solid can be brought to a vapor, over-

stepping the liquid form.

According to authorities, vapor ten-

sion for a small particle is greater than
vapor tension for a big body, due to the

difference in the ratio between surface

and volume. Armstrong, Thompson, and
other scientists have shown that a gas
emanated from a solid has an electrical

Atmospheric Effect

Assuming onco more that the theory is

correct, the atmospheric pressure will

have considerable effect on the process,

as the vapor tension of gases will vary
with the pressure, and the gases will be

more readily emanated in vacuum. If

we make use of a considerable vacuum,
for instance, 28 ins. of mercury, the

ionic discharge would be very effective.

To prove this, I created a vacuum in a
small sherardizing drum. In this case,

the precipitation of zinc and iron took

place at a much lower temperature and
in considerably shorter time. Results

were produced in ten minutes in a

vacuum, which would require six hours

at the same temperature, but under at-

mospheric pressure.
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It is a well known fact that the electric

potential is higher for pure gas than for

a mixture of gases. Therefore it is quite

advantageous to have pure zine dust and

the iron in as pure a state as possible.

As before stated, zine is one of the

metals which has the lowest difference in

temperature between melting and boiling

point, and this difference is quite low

under vacuum. This is another proof

that, with pure zinc dust under vacuum,

the vapors will be created much more
readily, ionically charged and precipitate

the solids upon the surface.

Zinc Dust and Heat Factors

From the above, we can draw the con-

clusion that uniformity of zinc dust is a

very important factor. Uniformity of

heat, however, is of just the same im-

portance, since the higher the tempera-
ture, the greater is the emanation of

gases and, therefore, precipitation of
solids. This may be seen on sherardized

metal in the typical "color lines."

With every increase of temperature,
with all conditions the same, the precipi-

tation of solids increases and creates a

deposit of a different character, and the

same is true with a decrease in tempera-
ture, which retards the process and
creates a less dense coating. These dif-

ferences, which produce the stratified ap-

pearance or lines of color, are quite dis-

tinct under a microscope and may ex-

plain the very fine microscopic checks.

That the quality of iron to be sherard-

ized has a similar effect on the process

can also be readily understood, as emana-
tion of gases from iron depends greatly

upon its composition. Particles imbedded
or stuck on the surface may also change
the potential.

The last great factor in the process

is time. It is self-evident that the effect

of precipitation will continue so long as

the conditions are favorable to create the

effect. To repeat:—1st, composition and
quality of the surface of the iron; 2nd,

composition and uniformity of zinc dust;

3rd, proper uniform temperature; 4th,

time, are the most essential factors in

the process of sherardizing. The prac-

tical side of sherardizing depends solely

upon the four factors just mentioned.

Sherardizing is mostly applied to steel

nnd iron in all its forms. Articles which
'ould not be heated, should not be sher-

ardized. All material slionld be ex-

amined and rejected if it is scaly, cov-

i^red with silica or any other impurities.

Preparing Surfaces for Sherardizing

Tlic best method of removing the im-

purities—in other words, preparing the

Burfncps to be sherardized— is shot air

blasting. This method is fundamentally
the best, because in sand blasting par-

ticles of sand, or silica penetrate the

pores of the iron and are very disadvan-

tageous. Pickling requires great skill

and must be done very carefully, as very

often sulphates or phosphates are created

on the surface, and if washed in alkalies,

very often go into colloidal state. In

other words, they become insoluble and
very hard to remove. Another disadvan-

tage of pickling is that the traces of

salts, alkalies or acids when heated, may
produce a retarding result so far as the

ionic charges are concerned.

There are different zinc dusts on the

market and those coming within the fol-

lowing limits would be the most advan-

tageous :

Zinc between 85% and 90%.
Zinc oxide between 8% and 10%.
Lead between 1% and 1.5%.
Other impurities between .5% and 1%.
The three most important elements to

be kept near the above percentages are:

Zine which ought not to be below 85%.
Zinc oxide which ought not to be be-

low 8%.
Lead which ought to be kept down to

about 1.25%.
Although good sherardizing may be

obtained if some variations from the

above exist, the best results will be ob-

tained if the percentages are kept with-

in these limits. Lead must be kept down
to the least practical amount, as experi-

ments have shown that, when its per-

centage runs too high, lumpy deposits

will appear on the sherardized plain sur-

face and will also dog threads.

Free iron must be separated from the

zinc dust as much as practice will allow,

and in a well-established plant it is be-

ing done at least once in four weeks.

This will remove surplus small particles

of iron; which are liable to become

lodged between the jaws or cotter pins,

etc., and thus cause trouble in assembly.

By cleaning the dust this way, the me-

chanical incorporation of small percent-

ages of iron dust in the coating is also

prevented. The weekly analysis of the

working dust should show the iron con-

tent.

It was mentioned above that the size

of particle has an effect on a vapor

tension. Therefore, zinc dust must be

kept uniform in size. When the zine be-

comes caked or lumpy, it should be run

through a tumbling barrel and sifted

through at least 80-raesh screen. To keep

l)racticnlly the same metallic content, it

is necessary to add to every charge, be-

tween 8% to 10% of virgin zinc dust.

Weekly analysis of zinc dust should be

made and the samples taken from the

working zinc dust which has been sifteil

and well mixed together in one or several

sherardizing drums.

In the question of temperature, it

should be understood that there is prac-

tically no limitation. If a very long time

for the process is allowed, low tempera-

ture could be used, but this is not prac-

tical and, therefore, a higher tem-

perature will have to be reached.

Also, the drums or containers are

of metal and a working temperature

must be of such a degree as not to

destroy the working of the apparatus.

In one case the temperature would be

quite high and in another case it would
be quite low.

Apparatus Feature

Any practical apparatus which would
keep a uniform temperature throughout,

would be advantageous, and, in this re-

spect, the electrically heated drum would
be the more suitable, as here the control

of the heat as to uniformity, time and
degree is ideal, and when electrical ap-

paratus is used, 350 to 375° C. would be

the most suitable temperature, as within

this range a very practical and service-

able apparatus can be designed. There
are some successful installations where
gas as a means of heat is employed, and
here the drums are passing through a

continuous tunnel oven going gradually

from the cold to the hottest zone and
then to the cold.

The size of the container and construc-

tion have very much to do with uniform-

ity of heat, as, if the dimensions are

large, longer time is required to heat the

apparatus. Zinc dust is a very poor con-

ductor of heat and articles hardly touch-

ing each other do not offer a good path

for heat.

Continuous rotation of the drums
eliminates to a certain extent those dis-

advantages, since it produces a uniform
mixing of the contents of the drum and
allows the more heated particles on the

outside to convect the heat to the centre.

Packing the drum too tight will prevent

a free flow of dust and heat, and conse-

quently different temperature zones will

occur with resulting different degrees of

deposit.

Thickness of Deposit

After deposit of zinc begins, with all

other factors well established, the thick-

ness of the deposit depends solely upon
the time. All other factors being con-

stant, a good coating depends upon time,

and if the process is continued too long,

a brittle and easily chipped coating will

result. This is due to the wide difference

in co-efTicient of expansion and contrac-

tion between the zinc and iron, which

have co-efficients of .00002-532 and
.00001166 per degree centigrade, respec-

tively.

The coating which is being deposited

when the temperature is going up is

the most dense and durable; next in

iiuality will be the coating of the

uniform temperature period and the

least when the teipperature is go-

ing down. If small articles are

treated where sharp profiles and threads

are present, the time element is most
vital. It is very hard to establish
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any certainty in the time element, but in

every case it has to be established in ac-

cordance with other factors.

The relation of these vital factors to

the process of sherardizing is such that

each one is dependent on the other, with

the result that the variation of the one

will require a variation of the others.

Therefore, in order to simplify the pro-

cess and make it practical on a manufac-

turing basis, it is found that uniformity

is the essential element. This is prac-

tically all that need be said on sherard-

izing, although much could be written on

sherardizing for special conditions.

I have come in contact with practically

every large sherardizing plant in the

United States, and, with very few excep-

tions, they still have some trouble with

the process. After analyzing the troubles.

I found that the uniformity and relation

of these factors was not properly main-

tained.

I know at least one concern which

—

by using shot air blasting; very uniform

and high metallic content zinc dust,

which is periodically cleaned and mag-

netically separated and sifted; which

uses electrically heated drums of proper

design, giving a controllable uniform tem-

perature—obtain very desirable results

on sherardizing. The purpose of this

paper, however, is not to describe the

everyday methods of sherardizing, but

to point out the essential elements of the

process.

The next step in sherardizing will be a

continuous method in vacuum, for by

this method, the narrow margins of the

atmospheric pressure process will be

broadened and more uniform results

with less effort will be obtained.

®
CANADA WILL NOT MAKE BIG

GUNS
IT is understood that Canada will not

have a big gun industry just yet. The

Imperial Government has decided not to

proceed with the establishment of a

plant for the manufacture of heavy

artillery in Canada, for the present at

least. Word was received in Ottawa

recently to that effect.

At a conference which took place

some weeks ago between military offi-

cials here and representative Canadian
manufacturers and financiers, the ques-

tion of constructing heavy guns was dis-

cussed and the opinion of the conference

was that such an undertaking was feas-

ible. Although it was never so stated

officially, it is known that this opinion

was confirmed subsequently by Sir

Frederick Donaldson and General

Mahon, who came to Canada to look

over the ground at the instance of the

War Office. These experts visited the

various steel plants of Eastern Canada

and conducted a thorough investigation

into the resources which couH be drawn
upon for the construction of heavyguns.
They returned to England on the com-

pletion of this investigation and are un-

derstood to have reported favorably

upon the proposal to establish a big gun
industry on a moderate scale.

The Imperial Government's reason in

coming to an adverse decision is not

known, although the question of time

may have been one of the chief con-

siderations. It has been stated that a

Canadian artillery plant could not do

very much in the way of output inside

of six months. The establishment of

such an industry would have meant a

distribution of orders amounting to

many millions, the proposal having been

to have the parts manufactured at vari-

ous points and assembled at one or two

large plants in the East. Although the

decision of the War Office does not pre-

clude a renewal of the proposal at some

future time, it is considered here to be

unlikely that any further steps will be

taken. It is pointed out, however, that

there is plenty of work to be done in the

production of shells and other munitions.

EFFECTIVE FORCE BETWEEN
DRIVING BELT AND PULLEY

THE law of friction of solid bodies ap-

plies fully only to the case of surfaces

of belts and pulleys clean and absolute-

ly free of grease, and the nearest ap-

proximation is the ease of new belts hav-

ing very little grease on them. If, on the

other hand, there clings, more or less

perfectly, on the smooth surfaces of the

belt and pulleys a thin skin of liquid,

then, in accordance with the amount of

its adhesion, the magnitude of the effec-

tive force varies as the internal friction

of the liq'id, and thus becomes func-

tionally dcendent on all other variables;

in particular the effective surface, the

gliding velocity, and the temperature

and viscosity of the adhering liquid. Un-
der such conditions new forces come into

operation, in some cases many times

greater than those acting in the case of

pure friction between solid bodies. The
properties of the belt material become
of secondary importance, while the pro-

perties and amount of belt grease as-

sume a pre-eminent importance.

Belt Grease Importance

The presence of a uniformly thin and
smooth skin of grease on the gliding sur-

face of a belt has a double effect. Iii the

first place, it makes possible the rise of

large forces between belt and pulley,

especially with increase in gliding velo-

city. Second, it protects the surface of

the belt. In particular, for high beit

velocities, belts should be as flexible, soft

and well greased as possible. In the case

of a slightly greased belt, the applica-

tion of a proper belt grease to the clean

surface can help in building up a thin

skin of grease between the belt and tiie

smooth pulley which raises the effective

forces as has been proved by experi-

ments.

When there is a skin of liquid present.

the magnitude of the effective forces in-

creases, in the first place, with the

gliding velocity. This makes the belt

drive stable as regards overloads (up to

certain definite limits of this latter)

;

when large peripheral forces have to be

transferred,higher glidin^r velocities must
be used, and they lead to increased fric-

tional resistances on the assumption that

the temperature remains permanently
constant. The average gliding velocity

of the belt and pulley increases (all

other conditions being the same and peri-

pheral forces transferred being equal),

approximately in proportion to the belt

speed. In the high speed belts, there-

fore, usually larger frictional forces are

in operation.

The superiority of large pulley dia-

meters and comparatively wide belts, es-

tablished by experiments, is partly ex-

plained by the functional dependence ex-

isting, in the case of well-greased belts,

between tlie magnitude of the effective

forces and that of the gliding surfaces.

With rough surfaces of pulleys the ef-

fective force is greater than with the

smooth pulleys only when the velocity

of gliding is negligibly small. Otherwis"

it is always smaller, the more so the

more perfectly the face of the belt is

covered by a thin skin of fluid. As a

result rough pulleys not only cut down
the life of the belt through increased

wear, but they do not accomplish the

purpose of increasing the frictional re-

sistance in gliding.—Page's Weekly.

®

COLLINGWOOD SHIPBUILDING CO.

CONSIDERABLE activity is likely to

be seen during the coming winter at the

plant of the Collingwood Shipbuilding

Co., Collingwood, Ont., not only in the

production of new vessels, but in the

matter of general repairs as well. Con-

struction is approaching an advanced
stage on the two vessels for the Imperial

Oil Co., and as briefly noted in another

section of this issue, an order has been

secured for a large freighter, particulars

of which are as follows: Length, 550 ft.;

beam, 58 ft.; depth, molded. 31 ft. ;
gross

tonnage, about 8,000; deadweight on 19

ft. 6 in. mean draft, 11,000 tons. Threp

Scotch type boilers each 13 ft. diameter

by 11 feet long, will be installed, and the

propelling machinery will consist of one

set of triple expansion engines. The

vessel will be built on the arch

principle with deep double bottom and

side tanks, the design being such as to

enable either grain or coal to be carried
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"PLAYING UP" STEEL

THE more or less prevalent inactivity, long- drawn

out, on every section of a far-flungr battle line, and

the natural expectation that somethinp: bis: miorht

materialize at any time, appear to have not only unsettled

and unnerved our people to an extraordinary dejrree, but

have ensrendered a disposition in many quarters to "start

something" on their own initiative, irrespective of its

having foundation on fact, or of the consequences.

We have in large degree got beside ourselves since the

manufacture of war munitions became established in our

midst. The paucity of orders placed with our manufac-

turers as compared with tho.se distributed among Amer-
ican concerns; the disposition to keep Canadian contracts

witliin a limited and select circle; the fault-finding with

and whisperings of jrraft on the part of tliose charged
with the administration of our public affairs; the glaring

and unrestrained speculation in war stocks, and the giddy
heights to which these have attained; the outcry to tax

our manufacturers on their war profits, and the hysterical

demand for a Minister of Munitions; these as constituting

the more outstanding features of recent months may be

cited as exemplary of the nervous tension under which

we are laboring.

Each of the foregoing has attained to the full fever-

heat of passion—in some the temperature excelled—but,

in all, the cooling off is now in process. The whirl must

needs be kept up, however, and just at the moment
"steel" is in the ring, and overshadows all else. The
gods of war. we are made believe, have decreed a steel

famine, and, to challenge the possibility, no matter how
reasonable one's deductions might indicate otherwise,

would of course be futile. This steel famine cry has got

to run its course, and will do so quite as worthily as its

initiation deserves. It is unfortunate, however, that the

cry has been raised, and perhaps more so that it has

found so many adherents and supporters.

Steel prices covering every description of commodity

into which the material enters have advanced to a pro-

digious extent, and we are quite certain that the limit

has not nearly been reached. The demand for war muni-

lions has brought about the extraordinary demand for

steel, and the present hue and cry notwithstanding, there

is little doubt but that the former will be satisfactorily

met by the latter. Steel for structural purposes, outside

of shipbuilding, is in but light demand, and that for other-

wise and domestic requirements may not easily be as-

sumed urgent. In any case, it is a question of price to

be paid by the consumer, and is dependent on the latter 's

attitude—in war-time just as in peace-time.

A shortage is, we believe, imminent in billets and

ether forms of semi-finished steel, principally, of course,

because of the extraordinary requirements of Britain

and her Allies, and secondarily because the domestic re-

quirements of this North American continent begin again

to loom up. Whether, however, the latter will continue to

develop to any greater extent in the near future is prob-

lematical, in view of the fact that prices are already ab-

normally high, and give every evidence of reaching still

more probibitive figures.

Already we have reports that several large consumers
of semi-finished steel contemplate the early closing down
of their plants—at least temporarily. In spite of this,

even if the reports have a meantime real foundation, we
do not anticipate any such untoward happening. As we
stated a few weeks ago, there are limitations to the extent

that our big corporations are prepared to go as regards

prices of raw and semi-finished steel, and e.vcmplification

of this is seen in the decision of the Pennsylvania Rail-

road System to take no further action meantime regard-

ing the addition of some 11,000 freight cars to its rollin<>'

stock which it contemplated.

While agreeing that our domestic requirements may
not be neglected, we cannot understand why apparently

herculanean efforts should be made to boom them now,

except it be to add impetus to the price raisinsr propa-

ganda. This domestic demand, as it is termed, has burst

into an altogether too sudden prominence to he reckoned
as enduring, and instead of the second quarter of the

New Year markinsr tlie crucial or famine period, there is

not a little possibility that the Allies, through the conser-

vation now beina: enforced, will have both lessened the de-

mand for munitions' steel from beyond their own borders,

but will have materially lessened the market quotations

for steel for all purposes everywhere.

We are still of opinion that no real domestic demand
for steel will materialize until war prices of that com-
modity in any form tend downward towards those asso-

ciated with peace-time activities. We also believe that
the war needs of the Allies will be successfully met.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

clinr-

$16 45

17 25

PIG IRON.

Grey forge, Pittsburgh

Lake Superior,

coal, Chicago

Ferro nickel pig iron

(Soo) 25 00

Montreal, t'uronto.

Middlesboro, No. 3 .... $24 00

Carron, special 25 00

Carron, soft 25 (III

Cleveland, No. .'i 24 00

Clarence, No. ;! 24 50

Glengarnock -N f)'!

Summerlee, No. 1 ;iO 00

Sumraerlee, No. 3 29 00

Michijran charpo;!! iron. 28 00

Victoria, No. 1 .

.' 24 00

Victoria, No. 2X 23 00

Victoria, No. 2 plain.. 23 00

Hamilton, No. 1 23 00

Hamilton, No. ^ 23 00

Tea lead .$ 4 25 $ 4 00

Scrap zinc 13 50 12 00

23 00

23 00

23 00

23 00

23 00

FINISHED IRON AND STEEL.
I'er Pound to I.arge Buyers. Cents.

Common bar iron, f.o.b., Toionlo. . 2 50

Steel bars, f.o.b., Toronto 2.75

Common bar iron, f.o.b., Montreal 2.50

Steel bars, f.o.b., Montreal 2.75

Twisted reinforcing bars 2.55

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh

Tank plates, Pittsburgh

Beams and angles, Pittsburgh

Steel hoops, Pittsburgh

F.O.B.. Toronto Warehouse. Cents.

Steel bars .. 2.75

Small shapes 2.75

Warehouse. Freight and Dut.v to Pay. Cents.

Steel bars 2.10

Structural shapes 2 20

Plates 2.20

Freight, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents less car-

load.

BOILER PLATES.
^lontreal Toronto

Plates, 14 to 1/2 in., 100 lb. $2 75 $2 50

Heads, per 100 lb 2 80 2 75

Tank plates, 3-16 in 3 00 2 80

OLD MATERIAL.
Dealers' Buying Prices. Montreal. Toron'".

Copper, light $13 75 $12 75
Copper, crucible 16 25 15 00

Copper, unch-bled, heavy 15 75 14 50-

Copper, wire, unch-bled. . 15 75 14 50
No. 1 machine compos 'n 12 00 11 75

No. 1 compos 'ntiirnings 11 00 10 00
No. 1 wrought iron 10 00 9 50
Heai-ymeltinsr steel ... . .900 900
No, 1 machin'y cast iron 13 50 13 00

New brass clippiiigs 11 50 11 00
No. 1 brass turnings ... 9 50 9 00
Heavy ledd . .;.... 5 25 5 00

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Nov. 5, 1915:
Buttweltl Xatpweld

Black Gal. Black
Standard

Gal.

V^, % in 62 381/2 ..

471/0 .

.

521/4 ..

521/2 68

521/2

1/2 in 67

%, to 11/2 in. . . 72

2 in 72
2i/> to 4 in. ... 72

41/2, 5, 6 in

7, 8, 10 in

X strong P. E.

1/4, % in .... 55 381/2

1/2 in 62 451/2

% to 11/2 in. . . 66 491/2

2, 21/2. 3 in. . . 67 5O1/2

2 in

2/2 to 4 in ..

41/0. 5. 6 in

7,' 8 in

XX strong P. E.

1/2 to 2 in .... 43 261/2

21/2 to 6 in

7 to 8 in

Genuine Wrot Iron.

% in 56 321/,

1/9 in 61 411/2

% to 11/2 in. . . 66 461/2

71

69

66

62

05

65

58

42

39

481/2

511/2

49i/>

441/2

451/2

481/2

481/2

391/2

251/2

201/2

66

66

461/,

461/2

62'

65

65

62

59

42V2

451/0

451/,

421/2

371/,

21/2, 3 in. ...

31/2, 4 in. ...

41/2. 5. 6 in. .

7, 8 in

Wrought Nipples.

4 in. and under 77V2%
41/2 in. and larger 72%
4 in. and under, runnina: thread. 071/2%

standard Conplings.

4 in. and under 60%
41/2 in. and larger 40%

MILLED PRODUCTS.
Sq. & Hex Head Cap Screws 65 & 5%
Sq. Head Set Screws 70 & 5%
Pd. & Fil. Head Cap Screws 45%
Flat & Bnt. Head Can Screws 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in 70%
Semi-Fin. Nuts up to 1 in 70%
Semi-Fin. Nuts over 1 in 72^
Studs 65%

METALS.
M""trenl. Tor*»nto.

Tjake Copper, carload ...$21 50 ,$20 75
Electrolytic copper ?1 25 20 .'Sn

Castings, copper 21 00 20 50
Tin 46 00 46 00

Spelter 20 00 21 00

Lead 6 75 7 00

Antimony ..... .'

.' 42 00. 40 00
Aluminum 6^ 00 65 00

Prices per 100 lbs.

BILLETS,
Per Gross Too

Bessemer, billets, Pittsburgh . .

.

.$28 00
Open-hearth billets, Pittsburgh.. 29 00
Forging billets, Pittsburgh 50 00

Wire rods, Pittsburgh 38 00

NAILS AND SPIKES.

Standard steel wire nails,

base $2 70 .$2 75

Cut nails 2 50 2 70

Miscellaneous wire nails. . 75 per cent.

Pressed spikes, % diam., 100 lbs. 2 85

BOLTS. NUTS AND SCREWS.
Per Cent.

Coach and lag screws 60 and 5

Stove bolts 821/2

Plate washers 4u
Machine bolts, % and less 65
Machine bolts, 7-16 and over .... 50
Blank bolts 50-71/2

Bolt ends 50-71/2

Machine screws, iron, brass 35

Nuts, equare, all sizes . . . .3%c per lb off

Nuts, hexagon, all sizes. . .414c per lb. off

Iron rivets 6712

Boiler rivets, base, %-in. and
larger $3.75

Structural rivets, as above 3.75

Wood screws, flathead,

bright 85, 10, 71/0, 10 p.c. off

Wood screws, flathead,

brass 75 p.c. off

Wood screws, flathead,

bronze 7J p.c. off

LIST PRICES or W. I. PIPE.
Stan

Nom.
Illam.

i/gin

y4in

%in
i/2in

1 in

iy4in

ly.in

2 in

2i/2in

3 in

3i/2in

4 in

4i/2in

5

()

8

8

n

10 in.

10 in.

10 :n.

in

in

in

in

in

in

dard.
Price,
per ft.

$.051/2

.06

.06

.O8I/2

.11 y,

.171/2

.231/2

.271/2

.37

.581/2

.761/2

.92

1.09

1.27

1.48

1.92

2.38

2.50

2.88

3.45

3.20
3'50

4.12

. Extra
Sizes
Ins.

ygin i

y4in

%in
i/2in

34 in

1 in

li/2in

li/oin

2 in

2i/2in

3 in

3i/2in

4 in

4i/2in

5 in

6

7

8

9

10

in

in

in

in

in

Strong.
Price
per It.

! .12

.071/2

.071/2

.11

.15

.22

.30

.361/2

.501/2

.77

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

D. Ex. Strong,
Size Price
Ins. per ft.

1/2 $ .32

.35

.37

.521^0

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

1

iy4

2

21/2

3

31/2

4
41/0

5

6

7

8
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COKE AND COAL
Solvay Foundry Coke $6.25

Connellsville Foundry Coke 5.65

Yougli Steam Lump Coal 3.63

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING
At mill 25%
At warehouse 20%
Discounts ofl* new list. WarehouRO price at

31ontreal and Toronto.

MISCELLANEOUS
Solder, half-and-half 0.25

Putty, 100-lb. drums 2.70

Red dry lead, 100-lb. kegs, per cwt. 9.65

Glue, French medal, per lb 0.15

Tarred slaters' paper, per roll . .

.

0.95

Motor gasoline, single bbls., gal. . .0.251/2

Benzine, single bbls., per gal. . .

.

0.25

Pure turpentine, single bbls 0.85

Linseed oil, raw, single bbls 0.85

Linseed oil, boiled, single bbls 0.88

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs... 4.50

Lead Wool, per lb O.U
Pure Manila rope 0.16

Transmission rope, Manila 0.20

Drilling cables, Manila 0.17

Lard oil, per gal 0.73

Union thread cutting oil 0.60

Imperial quenching oil 0.35

POLISHING DRILL ROD
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
14 in $9.00

.0-16 in .5.90

^-i in 4.95

7-16 in 4.55

1/2 in 4.00

9-16 in 4.20

% in 4.10

34 in 3.95

% in 3.80

1 inch 3.70
Above quotationH are per 100 IbH.

TWIST DRILLS

%
Carbon up to IVo in 55

Carbon over IV2 in 25

High Speed
Blacksmith 5.5

Bit Stork CO and 5

Centre drill 20

Ratchet 20

Combined drill and c.t.s.k 15
Dlsconntn off standard list.

REAMERS
%

Hand 25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Centre 25

Pipe Reamers 80
Discounts off standard list.

IRON PIPE FITTINGS.
Canadian malleable, A, 25 per cent,;

B and C, 35 per cent.; cast iron, 60;

standard bushings, 60 per cent.; headers,

60; flanged unions, 60; malleable bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

TAPES
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft. ... 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $3.20 $3.20

Canada plates, dull.

52 sheets 3 25 3 25

Canada Plates, all bright.

.

4 60 4 75

Apollo brand, 10% oz.

galvanized 5 50 5 75

Queen's Head, 28 B.W.O. 00 5 95

Fleur-de-Lis, 2S B. W. C. . 5 75 5 75

Gorbal's Best, No. 28 ... 6 00 6 00

Viking metal, No. 2S . .

.

5 25 5 25

Colborne Crown, Nn. 28.. 5 70 5 80

Premier No. 28 5 40 5 50

Premier, 10% oz 5 75

BOILER TUBES.
Size Seamless Lapwelded

1 in. .$14 25

11/4 in. 15 00

11/2 in. 15 00

1% in. 15 00

2 in. 15 00 . 9 50

21/, in. 16 50 10 50

21^ in. 17 50 11 00

3 in. 25 00 12 50

31/2 in. 28 00 15 00

4 in. 33 00 19-00

Trices per 10*» feet, Montreal nn4l Toronto.

WASTE.
WHITE. Cents per lb.

XXX Extra III/2

X Grand 11

XLCR lOVt

X Empire OdV-,

X Press 08%
COI.ORED.

Lion 07%
Standard 07

Popular 061
',

Keen 05y2
WOOL PACKING.

Arrow 17

Axle 1?

Anvil 09

Anchor 07
WASHED WIPERS.

Select White 081/2

Mixed Colored 061/4

Dark Colored 05%
This list subject to trade discount for

quantity.

BELTING—NO. 1 OAK TANNED.
Extra heavy, single and d'ble, 40 & 10%
Standard 50%
Cut leather lacing, No. 1 $1.20

Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B.B.

i/s in .fl2 7.-.

3-16 in 8.85

14 in 6.15

5-16 in 4.90

% in 4.05

7-16 in 3.85

1/2 in 3.75

% in 3.60

3^ in. 3.60
Prices per 100 lbs.

PLATING CHEMICALS
Acid, boracic $ .15

Acid, hydrochloric 05

Acid, hydrofluoric 06

Acid, nitric 10

Acid, sulphuric 05

Ammonia, aqua 08

Ammonium carbonate 15

Ammonium chloride 11

Ammonium hydrosulphuret 35

Ammonium sulphate 07

Arsenic, white 10

Copper sulphate 10

Cobalt sulphate 50

Iron perchloride 20

Lead acetate .' . . . .16

Nickel ammonium sulphate 10

Nickel carbonate 50

Nickel sulphate .15

Potassium carbonate 40

Potassium sulphide (substitute) . . .20

Silver chloride (per oz.) .65

Silver nitrate (per oz.) .45

Sodium bisulphite 10

Sodium carbonate crystals 04

Sodium cyanide, 127-130% 35

Sodium hydrate 04

Sodium hyposulphite (per 100 lbs.) 3.00

Sodium phosphate 14

Tin chloride 45

Zinc chloride 20

Zinc sulphate 07
Prices Per l.b. Unless Otliernise Stated.

ANODES
Nickel 47 to .52

Cobalt 1.75 to 2.00

Copper 22 to .25

Tin 45 to .50

Silver 55 to .60

Zinc 22 to .25

Prices Per T*b.

BELTING RUBBER
Standard 50%
Best grades 30%

PLATING SUPPLIES
Polishing wheels, felt 1.50 to 1.75

Polishing wheels, bullneck. .80

Emery in kegs ^Vz to .06

Pumice, ground -05

Emery glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silver 25 to .50

Rouge, nickel and brass. . . .15 to .25

Prices Per I-b.
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Nov. 29, 1915.—The closing

days of November show continued im-

provement in tlie trade conditions that

have prevailed for the past few months,

and the general feeling is that develop-

ments in this direction will be main-'

tallied. The exceptional open weather

of the past few weeks is responsible for

a record being made in the navigation

history of the St. Lawrence, the present

• week being the latest in the history of

the river that the gas buoys have been

in place for night navigation. The last

departure for a sea voyage is scheduled

for November 30. Shipping companies

have benelited greatly by the extension

of harbor closing.

With the closing of navigation, in-

creased activity will be manifest in the

operation of the various railway sys-

tems, and their full equipment and roll-

ing stock will be requisitioned to handle

the transportation of goods to foreign

ports.

The activity in the manufacture of

supplies for the allied armies continues

unabated. Orders have been awarded to

manufacturers in this district for 600,-

000 pairs of shoes, and this may be ad-

ded to at any time. The capacity of our

cotton mills is taxed to the utmost to

supply the domestic and army needs.

Colored goods are subject to heavy ad-

vances, due to the inability to secure the

necessary dyes.

Great inconvenience, we understand,

is being experienced by Western farm-

ers in certain districts, because the un-

precedented crops have overcrowded the

available capacity of the grain eleva-

tors; in many instances large quantities

of bagged grain being stacked in the

open field and inadequately protected

from weather conditions. Although the

r. P. R. are now moving twelve miles of

loaded cars per day, the closing of lake

navigation tends to make the storage and

transportation problems ever present

sources of anxiety to our farmers.

The war, while a devastating agent in

many respects, has opened the wav for

a great future for this country. Many
lines of industry previously little kno\vn

in our midst, have developed remark-

able proportions. The inability to se-

cure much-needed chemicals (formally

imported from Austria and Germany)
has given great impetus to their local

manufacture, and many plants have been

erected and are now working to capac-

ity supplying what a few years ago was
deemed impossible.

Public opinion is being and will con-

tinue to be educated along stimulating

and constructive lines, and with the com-
ing years there are bound to come fur-

ther unheard-of developments in Can-
ada's industrial jiosition.

Pig Iron

Production of pig iron is being main-
tained as fast as our blast furnaces can

reduce the ore. Further price advances
are, of course, expected.

Steel

The abnormal conditions at present

prevailing in the steel situation show
little variation from the previous week.

Contemplated placing of further orders

for British, French and Russian shells

will not only add activity to the steel

producing industries, but will also in-

crease the difficulty of securing an ample
supply of steel.

The probability of a shortage in the

steel supply is being discussed, and pro-

phesies are that a few plants may be

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

temporarily shut down. Domestic re-

quirements have been greatly affected

by the present European situation. For
many years the Krupp works in Ger-

many have supplied certain brands of

steel in this connection, but with the

opening of hostilities this source of sup-

ply was suddenly cut off. The manufac-

ture of these particular grades of steel

had been given little attention on this

continent. The past year has, however,

shown great developments in the pro-

duction of steels previously made in for-

eign countries, with the result that to-

day this grade of steel has not only

been duplicated, but the possibilities are

that the improvement will exceed the

highest expectations of its producers.

Thus, it may be said that, although the

war has had terrible results in many
ways, the necessity of the times has

forced the American and Canadian

manufacturers to develop resources that

have until now been lying dormant.

Boiler plates have shown strength

during tlie week, and are now quoted at

$2.75; heads, 30 inches and over, $2.80;

and tank plates, $3.

Sheets are holding firm, with on ad-

vance likely in the near future.

Machine Tools and Supplies

Domestic requirements are commeuc-
ing to add increased pressure to those

of the war for machines and equipment.

Some machine tool builders, who con-

template making additions to their

plants, are uncertain of being able to se-

cure the necessary help to operate same.

While this might be true in some locali-

ties, the general impression, however, is

that sufficient help will be available to

maintain any increased output required.

Automobile makers are continually

adding to their equipment, and much in-

creased production along these liu=is is

looked for this winter and during the

spring of 1916.

The continued demand for supplies to

maintain shell production is keeping the

prices of these commodities firm and

steady. The heavy demand for high-

speed steel continues and quotations of

$2.50 upwards are still in force. Prices

on all supplies are holding firm.

Metals

The general condition of the metal

market shows little change, with tat

exception of copper and tin. The form-

er, due to increased domestic demand,

has advanced, while the latter has drop-

ped below last week's price.

Copper.—The strength of the market

this week is due to the increased demand
for domestic purposes. However, if the

war requirements have a tendency tc

force the price much higher, the do-

mestic demand may be somewhat cur-

tailed, as the increase in price will un-

doubtedly effect the consumption for or-

dinary purposes. The mine production

at the present time is large, but this

could possibly .be increased about 5 per

cent. The probability of continued war

demands will likely call for a further

advance. W^itli the increase noted this

week, the quotation on lake copper, car-

load, is $21.50 per 100 pounds.

Tin.—Both buyers and sellers are

showing little interest in spot or future

deliveries, and the market is dull and

inactive. Present quotation of .$46 shows

a i!{>cline of $2 over the previous week.

Spelter.—Despite foreign firmness in

spelter, the local market is quiet. How-
ever, the prices are holding steady, and

no advance falls to be registered. The

consumption is not exceeding the supply,

and no price change is expected. The

market is steady at $20.

Lead.—The demand at present is not

heavy, and the market is not active. The

quotation of $6.75 prevails.
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Aluminum.—No chaiiae is sliown in

aimmnuiii. and tlie market is firm at 62c

per pound.

Antimony.—This is firm, 42c being

quoted.

Old Materials

The remarkable activity in the scrap

metal market during the past week has

created much excitement among dealers.

Trading in old material of every de-

scription is general, and prices have ad-

\anced in every direction. While heavy

melting steel scrap has shown no ad-

vance, the possibilities are that future

quotations will show an increase. The

stiffening of all grades of scrap is a fea-

ture of this -week's business.

Toronto, Ont., Nov. 30.—An interest-

ing development affecting the steel in-

dustry is tlie announcement that plans

are being worked out for e.xtending the

scope of the Munitions Committee to in-

clude the distribution of orders for

shells from all the Allies. Another in-

teresting feature is a proposal for Cana-

dian banks to assist factories in financ-

ing orders for shells. An arrangement

such as this will permit of larger orders

being handled and greatly simplify the

financial aspect of the business. Hither-

to all payments have been made in Brit-

ish funds. No very definite information

is available with regard to the 8-in. an.l

9.2-in. shells, but it is understood that

orders for 60-pdr. and 6-in. shells are

being placed first.

The reorganization of the Shell Com-
mittee has been completed and the new
body will be known as the Imperial Mu-
nitions Board. J. W. Flavelle of this

city has been appointed chairman, and

General Alex. Bertram deputy-cliairman.

A Commission has been appointed to en-

quire into the supply of raw materials

for the production of munitions. Col.

Thomas Cantley will be Chairman of

the Commission.

Industrial conditions continue to

steadily impi-ove and a more optimistic

feelinsr prevails in business circles with

regard to the outlook for the future.

Money is circulating more freely, rail-

wav earninfrs are increasinu'. and the

volume of business is growing notwith-
i standing a steady advance in prices of

many lines. The volume of exports is

;
also increasing each month, thus im-

proving.' the financial condition of the

I

country.

Steel Market

I

The market continues very active and
prices are holding very firm with a de-

cided upward tendency. The demand for

steel, particularly for shells, is on the

increase, and mills are getting behind

on deliveries, nptwithstanding plant ex-

tensions which have been made to cope
with the business. Steel bars are firm at

2.75c and iron bars are unchantred at

2.50c. lint an advance is looked for in

the near future. Wire nails have ad-

vanced again and are now quoted at

$2.75 base, per keg. Boiler plates and
lapwelded boiler tubes are higher. A
new list for bolts and nuts has been is-

sued, the prices showing a slight increase

over the previous list. A new discount

of 25 per cent, for cold drawn steel

shafting is announced. Prices of proof
coil chain and electric weld chain have
been revised. The new discount on
iron rivets 7-16-in. and less is 671/2 per

cent., and copper wire is now 30 per cent,

off list. Smooth steel wire has advanced
and is now quoted at $2.85 base.

The galvanized sheet market is ex-

tremely irregular. There is an increas-

ing scarcity of steel and black sheets are

therefore rising in price. Spelter is be-

ing maintained at a level too high to be

attractive to the makers of galvanized

sheets; in addition there is a shortage

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain
LafouUoux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

of sulphuric acid. This combination of

circumstances is affecting the market
and jirices of sheets cannot help but ad-

vance. "Apollo." 10% oz., are now
quoted at $5.75, and "Premier" No. 28,

at $5.50. In some cases, sellers have

done away with the regular differentials

and are basing prices for each gauge on

its cost. Some mills are said to be re-

fusinu: to quote on galvanized sheets

on account of operations having been

cut down due to the acid and spelter sit-

uations. Black sheets are qtpioted at 2.40c

to 2.75c Pittsburgh, and blue annealed

2.10c to 2.25c Pittsburgh.

In the States there is no cessation in

the demand, which on nearly all lines of

steel products, is beyond the capacity of

the mills to supply. The majority of

steel companies have sold their output

for the first quarter of 1016 and have

entpiiries extending into the second quar-

ter. Some authorities believe that prices

have reached a danger ' point and any
further advances shbuld be prevented if

possible. There is little indication, how-
ever, that prices have reached the top
level. It is reported from London that

the Allies can now manufacture all the
munitions they require. Even if this is

the case they will still need steel, as the
output of steel has not increased in the
same proportion as munitions. Heavy
tonnages of steel will be required for
other purposes. Prices continue to ad-
vance in many steel products; steel bars,
however, are unchanged at 1.70c. Beams
are higher at 1.70e, Bessemer billets

$28, open-hearth billets $29, and forging
billets $50 base, Pittsburg. Prices of
billets are nominal owing to the short-

age in Bessemer and open-hearth steel.

Pig Iron

The market is very active and prices
of dohaestic brands of pig iron have
again been advanced ; Hamilton and Vic-
toria brands are $1.25 higher than last

week and are now quoted at $23 ton.
Grey forge, Pittsburgh, has advanced
and is quoted at $16.45. There is a
heavy demand for steel-making grades
of iron, but foundry iron is less active.

Old Materials

Conditions in the market for old ma-
terials are much the same as last week
and prices are practically unchanged,
although firmer for some scraps. Cop-
per and zinc scrap are both very firm and
have a higher tendency. Heavy melting
steel is strong but No. 1 wrought iron
is weaker, and is now quoted at $9.

Copper and heavy melting steel are in

good demand but other lines are quiet.

Machine Tools

Business has been fairly good in ma-
chine tools this week but it is expected
that there will he heavier demand later
when the large orders contemplated are
placed. A number of orders for ma-
chinery for the 6-in. and 60-pdr. shel'.s

have been booked, but nothing has been
done as yet with regard to equipment
for tlie large shells. There is a good
demand for second-liand tools, but these
are getting somewhat scarce. Prices
are still high and deliveries do not show
much improvement. An interesting de-

velopment in the trade of recent date is

the taking over of the Russell Motor
Car plant by the Willys-Overland Co. It

is stated that extensions will he made to

increase the output.

Supplies

An advance of 2c per gallon for gaso-

line and benzine are the only price

changes to note this week. There is a

great scarcity of gasoline on account of

heavy shipments from tlie States to

Europe owinff to some of the JaPirer

fields being in enemy countries. Turpen-
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tint' is very firm and may go higher.

Linseed oil is unclianged, but prices arc

irregular. Business continues very active

with a good demand for most lines.

I'l'ices on high-speed twist drills are

still withdrawn.

Metals

The situation in the metal market

shows no apprecial)le chang* from last

week. Copper continues strong and has

advanced slightly. The tin market has

reacted and is lower, following a decline

in London. The spelter market is quiet

and unchanged. Zinc ore is very high,

being quoted $100 to $115 at Joplin,

Mo. The lead market is very strong

both in London and New York. The

antimony market is strong and scarcity

of supplies is being felt. Aluminum is

also scarce and quotations are nominal.

Tin.—The market is dull and feature-

less with prices lower. There continues

to be little interest shown by buyers for

any deliveries, at the same time sellers

are inclined to be indifferent. Tin has

declined 2c and is being quoted at 46c

per pound.

Copper.—The market is strong and

higher and the position of copper is a

decidedly strong one. Consumption is

increasing and is, if anything, in excess

of the current output. Lake copper is

now quoted at 20%c and electrolytic at

20'/2C per pound.

Spelter. — The market advanced in

London, but this did not stimulate tlie

New York market. The situation is

practicallv unchanged and indications

point to hisher prices rather than other-

wise. Spelter is unchanged at 21e per

pound. I

Lead.—Botli London and New York
markets are very strong. The "Trust"
price of 5.25c New York is being firmly

held with a possibility of an advance.

Lead is unchanged locally at 7c per

pound.

Antimrny.—The market is in a stronL'-

er position than it has been and is feeling

the full effects of the scarcity of sup-

plies. Quotations locally are firm but

unchanged at 40c per pound.
Aluminum.—There is no improvement

in the situation with regard to supplies,

which are very difficult to obtain. Quo-
tations are nominal at 65c per pound.

IMPERIAL MUNITIONS BOARD
CONSTITUTED

ADVICES from Ottawa give particulars

of the constitution of what will in fu-

ture be known as "The Imperial Muni-
tions Board." This body displaces the

Dominion Shell Committee in the man-
agement and distribution of contracts

for the various munitions requirements

of the Imperial Government. The re-

constructed board has at its head J. W.
Flavelle, of Toronto, who will act as

chairman, with executive and adminis-

trative powers. Brig.-Geu. Bertram,

former head of the Shell Committee,

will in future iiold the position of de-

puty chairman, with the following others

comprising the board:—Hon. Col. David

Carnegie (member of the Shell Commit-

tee), G. n. Dawson, C. B. Gordon, J. A.

Vaillancourt and E. R. Wood, the latter

four being new members.

The new chairman is head of the

William Davies Packing Co., and was

appointed a member of the recently-

formed Dominion Economic Commission.

Mr. Gordon is head of the Dominion

Textile Co. Mr. Vaillancourt is presi-

dent of the Bank of Iloehelaga. Mr.

Dawson is now a resident of Victoria,

B.C. Mr. Wood is a well-known Toron-

to financier, and is closely connected

with the Mackenzie & Mann interests.

Mr. Gordon is a well-known Montreal

manufacturer. Sir Sam Hughes becomes

honorary president of the board.

Commission on Raw Materials

In addition to the forming of the

above new board, a commission has been

established to make inquiry into the

supply and sufTiciency of raw materials

in Canada required for the production of

munitions of war, and as to the best me-

thods of conserving same. The follow-

ing are the members of this new com-

mission : Col. Thomas Cantley, head of

the Nova Scotia Steel & Coal Co., New
Glasgow; E. Carnegie, Welland; Geo.

W. Watts, Toronto; Robert Hobson,

Hamilton; Senator William C. Edwards,

Ottawa, and Geo. G. Mackenzie, B.Sc,

Superintendent of Mines, Ottawa.

Messrs. Cantley, Carnegie and Watts
were members of the original Shell Com-
mittee.

®
N. T. R. TRANSCONA SHOPS TO

MAKE MUNITIONS
IT is reported that the Government has

leased the Transeona shops, near Win-
nipeg, of the N. T. R., to a powerful

private company, organized for the

manufacturing of shells and war muni-

tions generally. These shops, which are

part of the equipment of the National

Transcontinental Railway, and which

were erected and fitted with the most
modern machinery procurable, are well

adapted for the manufacture of shells,

but have been practically idle since the

war broke out.

The personnel of the company has not

been definitely learned. It is known that

the Mackenzie & Mann interests have

been negotiating for some time for a

lease of the shops for the purpose men-
tioned, but whether that company has

secured the lease or not is not learned.

A rumor to the effect that Sir Herbert
Holt, of Montreal, and a group of other

financial men have secured the lease is

current.

The Government has had a splendid

opportunity of contributing 'toward the

shell supply of the allied armies at reas-

onable prices by the utilization of both

the Transeona and Leonard shops, but

both of these institutions have been left

practically idle while companies have

been formed all over the Dominion and

new plants established for the manufac-

ture by private individuals of shells at

large profits.

It is understood that the men now
employed in the Transeona shops liave

been notified that after a certain named
date they were to look to the new com-

pany for their salaries, and not to the

Government. Only a portion of the

shops will be retained by the Govern-

ment for the ordinary work of railway

rolling stock repairs.

SHELL ORDERS FOR ALLIES
THE scope of the Canadian Shell Com-
mittee, or the Imperial Munitions

Board as it is now called, may be en-

larged before long to include the placing

of orders for both the French and the

Russian Governments.

Thus far the eommittee has had
charge of the placing of munition orders

in Canada for the Imperial authorities

only. British orders have had the pre-

ference all along with Canadian manu-
facturers, for obvious reasons.

The shell making capacity in Canada,

however, has now increased to a point

that will probably permit of Canadians

assisting in the manufacture of muni-

tions for both the French and the Rus-

sian Governments on a fairly large

scale, and in well-informed circles it is

stated that proposals looking towards

the extension of the Munitions Commit-
tee's activities are now actively under

consideration.

If the proposals are carried out. an

important feature will be the unifica-

tion of the work. Instead of individual

firms going after orders which they un-

derstand are under negotiation, the Mu-
nitions Committee will be able to act as

a central bureau, bringing the Russian

and French authorities into touch with

the manufacturers. This will permit of

business on a much larger scale than

could be attempted if individual effort

were depended upon, and the results

s'-o'ild he satisfactory to both the Al-

lied Governments and the Canadian

manufacturers.

®
Major George Janin, city engineer of

Montreal, who commanded a coros of

engineers which he raised himself for

war service, was drowned when the hos-

pital ship An^lia sank a'fter strikinsr a

mine. Major Janin was bom in Paris,

and sa>v service in the Franco-Prussian

war. He was city engineer for twenty

vears.
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Large Shells : Production Problems and Possibilities—IV.
By C. T. D.

In 'preparing to undertake the production of large shells up to 9.2 in. dia., manufac-
turers mill encounter problems of a nature altogether different from, those connected with 18
pdr. shells. Automatic inachinery will not be so applicable to the larger sizes, and produc-
tive ability will centre largeh/ on such points as sequence of operations, tooling methods, etc.

THE operations referred to in

group C present no great difficulty.

The principal dimensions and sur-

faces by which the work is to be held,

driven, located or measured have already

been established a.nd these operations

call for little remark further than indi-

cations as to chucking and driving

methods.

Operation C 1 can be perfonned to ad-

vantage in any available drill press. A
tubular chuck of generous dimensions is

accurately located under the drill spindle.

Tliis chuck is made with one half hinged

to open like a door to admit the shell

from the sid* and avoid having' to lift

it up and lower it endwise. While the

II. '. IAl'i;iXG NOSK I.N DIULL PRESS.

catch-bolt is being tigiitened, the shell

should be shaken so as to ensure its be-

ing held perfectly vertical. This may be

furtiior insured by relieving the side

walls of th« chuck so that it gi-ips the

shell at the top and bottom of the par-

allel portion.

A .ser\'ice plug is now inserted in each
end of the shell. These plugs siiould be
accurately made to gauge size and hard-
ened. In order to save time later, the
nose plug may be made in the form of an
eyebolt, or if desired, it may have a
substantial boss, preferably of square
shape, through which a shackle bolt may
be passed.

The simplest form of driving plug for

the base end would be provided with a

square boss to engage with a driver in

the face plate of t'.ie lathe. Turning tlie

efTieiently performed on a machine speci-

ally fitted up for this operation. Owing
to the slight differences in centres and

plugs, there may occur variations in the

Fl(5. W. SERVICE PLU&S FOR B.\SE AKD XOSE.

shell to finished diameter, and forming

the profile is accomplished with any of

the numerous tyi^es of attachments al-

ready in use on small shells.

The base end of the shell having been

previously faced, so as to bring the over-

all length of the shell within definite

limits, this surface may now be used as

a point from which to gauge the form

exact locations of successive shells neces-

sitating the provision of means for ad-

justing the grooving and waving tools

to suit. This is avoided by chucking the

base of the shell, with the end position-

ing from a step in the jaws.

Tlie shell is now ready to receive the

driving band after the necessary chisel

cuts have been put in the waves. The

OPERATION -TABLE.

Operation
Xunibor

1
I

1 I

1 I

Description.

Group A.

(xrlnrt off scale on point, forming suiiill flat.

Place on expanding arbor which locates shell from luside, and positions
it lengthwise from inside of nose.

Face-oft no.se of shell to necessary thickness.
Drill centre with drill in tail stock, remove drill and adjnst dead centre.
Hough turn body, commencing at nose and traveling to point where open

end of shell is cut ou.
Cut off open end of shell to length measured from nose.

Group B.

Drill hole In nose, leaving stock for final boring.
Chuck by nose with outer end in steady. Nose of shell In contact witli

gauge stop on chuck.
Bore parallel portion with roughing and finishing cutters.
Form interior of nose or arch.
1' Inish overall length and cnunterliore. Tap has;'.

Group C.
Tap nose.
Ins'''rt threaded driving plug centre in base, and common threi'.ded plug

centre in nose.
Finish outside to size and shape.
Machine and undercut groove. Wave ribs.

Press on driving band.
Machine driving band.

Group D.

Group K.

Remove service pings and assemble base plug and nose bushing.
Face off base and finish bushing.
Rnani'-l Interior and hake.

of the shell, the gauge and method of radial type of press with converiring

apnlyin? it being shown in Fig. 11. cylinders is liest adapted for work on
To avoid undue complications on the large shells. The nose plug which has

carriage, grooving and waving are most been retained in place is now usprl for
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suspending the sliell from suitable tackle.

The service plugs may be removed now or

left in place till after the band is mach-
ined. As a matter of safety both for the

operator and the fin-

ished band it is pre-

ferable to remove

the base plug now,

replacing it with the

proper article. This

procedure offers the

opportunity of facing

off the pluii in ti.i'

machine which turns

the band, and if the

shell has been thor-

oughly cleaned out

previously, tlie ser-

vice plug in the nose

will have prevented the entrance of any

foreign matter, so that when it is re-

moved, the shell may be varnislied and

baked without further delay.

Single Purpose and Other Special

Machines

As previously mentioned, the opera-

tions referred to above are arranged witli

is obtainable, both maciiines and meth-

ods will be considerably rearranged so

that as facilities for increased output be-

come available, the older type machines

KIG. 11. GAUGE FOR OVERALL LENGTH AND PROFIIvE

will be relegated to such minor opera-

tions as they are best suited for.

Single purj>ose machines for boring,

l)roftling, thread milling, and band turn-

ing are being rapidly placed on the mar-

ket, and with reasonable delivery, manu-
facturers in this country should be

able to proceed with work on the forg-

ings as soon as they are received.

market a line of special ammunition ma-
chines, in two sizes, one for shells up to

and including 4.5 in, and the other from
4.5 in. up to and including 12 in. These

machines are all that

are necessary for all

roughing and finish-

ing operations where
the work revolves

against a stationary
~] tool. Strength has

-'

I
been especially re-

-' garded in their de-

sign and they arc

amply capable ot

performing any ser-

vice required.

For the larger size

shells, four mach-
ines have been designed, for turning, bor-

ing, drilling, and trimming.. These are

all single purpose machines, and are

naturally more effective than ordinarj'

lathes, drills, etc., on repetition work.

Two of the larger size machines are

illustrated herewith. The No. 21 turning

machine, see Fig. 12, weighs approxi-

matelv 18,000 lbs. The carriage has

I'IG. 12. SINGLE PURPOSE MACHINE FOR TURNING SHELLS FROM 4.5 IN. to 12 IN. DIA

a view to making immediate use of ex-

isting machines. The economies to be
affected by the adoption of special pur-

pose machines will not be overlooked

Through the courtesy of various tool

building concerns, it is possible to illus-

trate and describe some of the more in-

teresting machines which have been de-

quick power return, with automatic

stops for both directions. Power is re-

ceived through a 16-in. x 12-in. pulley,

and transmitted through a double back-

DRILLING M.\CHINE FOR BORING LARGE SHELLS

by progressive manufactur,prs, and the

foregoing methods will be adhered to

just so long as they serve their purpose,

in other words when special machinery

veloped for handling the larger sizes of

shells.

The Amalgamated Machinery Cor-

poration of Chicago, have placed on the

geared drive to the spindle, the gear re-

duction being 16 to 1. A choice of any

one of nine feeds is offered, from .026 in.

to .200 in. per spindle revolution. The
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regular feeds are .031 in. for machines

on finishing, and .059 in. on machines do-

ing roughing operations.

A feature of the carriage operation is

the independent quick return which is

directly driven by belt to friction pulley

on the feed screw, and this travel is in-

dependent of the spindle and may occur

while the spindle and work are at rest.

Both feed and quick return are at all

times under the control of the operator

by means of a single hand lever conven-

iently placed, and adjustable automatic
limit stops are provided for the carriage

travel in both directions.

The tool holder will take a 1%-in.
square tool, which is seated in a pocket
machined in the tool slide at a suitable

angle and inclination, so that forging
and arinding on the tool are reduced to

a minimum. The spindle, which is

5 15-16 in. dia. of high-carbon steel ac-

curately STOund. is furnished with plain

nose, attachment face-plate, No. 7 Morse
taper centre, plain or with any specified

fixture sleeve shrunk on, at purchaser's
option. These machines are regularly

furnished with former attachment, and
one former made to purchaser's require-

ments.

The tailstock proper is east integral

with the frame and headstock, and is

provided with ample clamping facilities

to maintain it perfectly risrid. The ac-

tual swing over ways is 27V2 in., over

carriasre 1.3 in., and floor space required

is 4 ft. X 17 ft.

The No. 2.3 drilling machine. Fig. 13,

made by the same firm, is similar in gen-
eral features to the machine just de-

scribed, the driving gear and headstock
beinsr identical. The tailstock is replac-

ed by a carriage having an extreme
length of bearing on the ways of 67 in.,

and a travel of 44 in. Longitudinal feed

by hand is provided, which may be op-

erated alone, or at the same time a.s the
power feed, to accelerate or retard the
latter, the length pf travel being 44 in.

An option of any one of fifteen dif-

ferent power feeds is offered, from .006

in. to .200 in. per revolution of spindle,

while an independent quick return by
4-in. belt drive is provided. Two widely

separated supports for 5 15-16-in. bar or

tool holder with powerful clamping de-

vices are provided on the carriage, which
is properly aliorned with the spindle.

Ample thrust bearings are provided on
the spindle and feed screw. The gen-

eral dimensions, capacity and weight of

this machine are similar to No. 21, but
the floor space required is 4 ft. x 21 ft.,

the increased len'ith being due to the
horin? carriage. A detail in the design
of these machines is the provision of a

socket on the headstock to receive a
crane ma«t for handling the shells.

OIL LEAKAGE FROM RING-LUBRI-
CATED BEARINGS

THE leakage of oil from a ring-lubri-

cated bearing may be due , to several

causes. Sometimes oil leaks through the

horizontal keep joint of the bearing.

The best remedy for this is to place a

lead wire as packing in the joint. Bear-

ings on large motors and generators

often have a deep groove in the bottom
half of the bearing, which groove, it

both ends, communicates with the oil

reservoir, and returns such oil as may
have reached the joint by splashing out

from the well through the motion of the

lubricating rings.

Sometimes leakage will be observed

along the shafting. It is important that

there should be good clearance between
the outer lip and the shaft, and if it is

too close a fit it should be eased. If

the oil still has a tendency to creep

along the shaft, an oil-thrower can be
made in halves and fitted on the shaft,

or it may simply be a piece of steel wire

bent round the shaft and clinched so

that it will keep its position. Grooves
in the bush will arrest the greater part

of the oil, whilst the remainder is

thrown off the collars. The keep may be
fitted with an internal lip, which pre-

vents oil splashing out through the

joint.

Ring lubrication is very effective, as

the oil is continuously lifted by the ring

or the rings over the shaft, and finds its

way into the oil-distributing groove,

whence the film of oil between the shaft

and the bearing is kept amply renewed.
Care should be taken that the oil-car-

rying grooves are well rounded in the

direction of rotation, to facilitate the

entrance of the oil between the fric-

tional surfaces.—T. C. Thomson.

Autogenous Welded Joints. — Tiie

strength of the joint produced by auto-

genous welding, it is pointed out in a
paper on high temperature flames in

metal working, has been a fruitful

source of discussion in the application

of the process, and many contentions

have been advanced as to the necessity

of welds of highest tensile strength. It

was early found that 100 per cent, welds,

or, in other words, those having a break-

ing strength equivalent to that of the

metal itself, could be produced, but the

sacrifice of elongation and reduction of

area materially lessened the apparent

value of such welds. Present practice is

directed towards securing a weld of good
tensile strensth, as compared witli the

strength of the plate, with hiarh duc-

tility, since thereby the service condi-

tions are better fulfilled. The growth in

undefstandine of such requirements has

resulted in the production of methods
which, combined with proper apparatus,

may uniformly produce these results.

THE SUPER-GAUGE
NOT the least of the innumerable en-

gineering problems raised by the war
has been the production of a sufficient

number of precision gauges to enable

munitions to be built to the degree of

accuracy demanded by modern warfare

and its weapons. To land a shell within

a few yards of the intended spot when
firing from a concealed battery miles to

the rear leaves no room for inaccuracy.

The whole of the equipment has to be

of the very finest design and construc-

tion, and the complexity of those me-
thods of warfare which permit gunners

to destroy defences which they cannot

even see, introduces innumerable oppor-

tunities for error, and, therefore, makes
yet more remarkable the extraordinary

accuracy actually achieved.

Accuracy, however, is not and can not

be easily secured. To take only a single

link in the chain of things and events

connecting the reconnoitring aeroplane

with the destruction of the enemy's
works by indirect gunfire, we have in tho

shell itself a remarkable engineering

production consisting in its simplest type

of a number of component parts, yet so

perfect in its components and in itri

whole that hundreds of thousands oi!

rounds can be expended with certainty

of obtaining the desired results, however
the shells be distributed between a

thousand guns. Were it not so, warfaio

as we know it would be impossible, and
it is not pleasant to contemplate the

possible results of any inaccuracy in

production. At the best it could only

result in expenditure of ammunition tu

no effect, at the worst it might cause

destruction of our own troops, incapa

citation of our guns (by jambing), and
even the loss of a minor or major action.

Such possibilities are not pleasant to

contemplate, and to the uninitiated it,

might seem that the worst eouldso easily

happen. In producing shells by the mil-

lion, at a rate never before attempted,

can we be sure that that tiny fraction

of error which would spell tragedy or

disaster shall never creep in ? We trust

and believe that we can. On the one

hand, we have our best engineering firms

making (inter alia) gauges for shop use,

and on the other hand, we have the Na-
tional Physical Laboratory passing un-

der the seal of its authority a vast fam-
ily of "super-gauges" for use by inspec-

tors of munitions. Surely nothing de-

fective could escape the close-drawn

meshes of this double screen. The re-

spon.'sibility resting on our enginers is

indeed immense. It sobers one to think

of it, but every human precaution is

being taken, and if there are those who
have been a little disheartened by the

severity of requirements, let them re-

member that these requirements are

literally essential.—Engineering Review.
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Lathe Centres, Their Design and Apphcation Features
By H. G. hogarty

The necessity of maintaining lathe centres in a atate of suitable accuracy is not always
appreciated to an extent which their importance justifies. Opportunities for the application

of special types of centres are more frequent than is generally supposed, and while a »mall
expenditure of time and material is necessary to make them, the increased accuracy of the

vjork produced and other obvious advantages m,ore than repay any small initial cost.

TIIK iiiipDrtance of keeping lathe

centres in perfect condition is a

fact whicli most mechanics realize

and few put into actual practice. Ac-

curacy in lathe work chiefly depends up-

on the accuracy of centres and upon the

FIG. 1.

way in which the piece to be machined

is centred.

Springing Shafts in Lathe

One of the most common practices

which tends towards putting the centres

in such a condition that they become

practically useless for producing accur-

ate ivork, is the use of the lathe for

springina: on straightening shafts. This

practice is more or less common in re-

pair shops but also exists in many
seemingly well regulated manufacturing

plants. The constant pounding and jar-

ring which the lathe and lathe centres,

chiefly the lathe, have to withstand un-

der such treatment, and the damage from

the same must indeed be evident to every

mechanic. A lathe which is used as a

straightening machine, can never be de-

pended upon to turn out an accurate

piece of work, for the chances are that

the centres will be considerably out of

alignment.

FIO. 2.

It must be admitted, however, that

this manner of straightening shafts

gives excellent results—as far as the

shaft itself is concerned—but why use a

good lathe for accomplishing this end?
If the shaft is badly bent of kinked a

straightening press, if one is available

should be first used and the shaft then
tried between centres. If it still re-

quires straightening it should be put in

an old lathe—which most shops boast of

—and ths necessary work done.

Heavy Cuts and Insufficient Lubrication
of Centres

Another practice whicli proves costly

to the centres, especially the dead centre,

is aMowing tlie shaft to run "dry," thus

causing the centre to become cut and

scored. The piece to be machined is gen-

erally put between centres, the dead

centre having been first lubricated and
l)rought up to bear with the desired pres-

sure against the shaft. The lathe is now
probably run at a high speed and a com-

paratively heavy cut taken, and before

long it begins to "squeal." The cause

of this is evident. The shaft becomes
hot under the heavy cut and high speed

and expands thus binding against the

centres. The lathe should never be run

while the centres are squealing. The tail-

stock should immediately be released and
the centre again lubricated with either

oil or red lead the latter giving excel-

lent results.

Poor Centreing

Lathe centres are frequently put in a

poor condition by the lack of common

via. -.i.

sense when the work is being centred.

The centre must be drilled to a sufficient

depth to clear the point of the lath:-

centre, and should be countersunk or

reamed to the exact angle. The standard

angle for lathe centres is 60°. This

insures a perfect bearing on all points

of the centre. The poor bearing sur-

face which is obtained when the centres

are reamed either above or below the

standard degTee may be seen by referring

to the accompanying sketch. Fig. 1.

Different Styles of Lathe Centres

It might be well to admit at first that

the styles of lathe centres differ only in

so much as the means of removing them

other standards, howeyer, are the Brown
and Shaip, the Reed, and the "Jarno"
tapers; the taper ranges in these from
about 0.6 inches to 0.625 inches per foot.

Removing the Centres

In order to remove the centres from
the sjiindle some suitable means must be

FIG. 4.

provided. As far as the dead centre is

concerned it i^ usually removed by run-

ning the tailstock screw back to the

limit thus forcing the centre out by

means of the screw. In the headstock

sjnndle. however, some other means
must be employed. The old style of

centre which had no means of being re-

moved except by tapping it with a ham-

mer or wrench until it became loose, has

practically disappeared. This was a

slow and expensive method at best, for

the constant hammering on the centre

had the tendency to gradually enlarge

the hole in the spindle taper and put tlie

centres out of alignment.

This old style of centre was followed

by one which had a square or flat head,

as shown in Fig. 2. This style is still

~ used in many shops and it answers its

purpose fairly well. To remove one of

this style from the spindle, a wrench is

placed on the square and by hitting the

handle of the wrench a sharp blow, the

centre becomes loosened and can be

easily removed.

Still another style of centre is that

shown in Fig. 3. This style is also used

quite extensively, more especially on the

older type of lathes. It is made as

shown in the illustration, having the end

from the spindle is concerned. Both the

centre angle, which as was previously

mentioned is 60°, and the spindle taper

are standard. The taper used by the

majority of lathe builders for their

turned down for a short distance back

and threaded, the threads being about

16 or 18 per inch. A nut is fitted to this

thread. To remove the centre all that is

necessary- is to screw tlie nut up against

centres is the Morse standard. Among the spindle. This acts similarly to a small
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jack-screw, the tendency bein<;- to pull

the centre out.

With the advent of the more modern
lathes having a hollow spindle came the

centre which is used now, most exten-

sively. This is a plain centre as shown

Special Centres for Drilling

The lathe is often used as a drilling

machine, the drill chuck and drill being

held in the chuck of the machine. In

such a case a drill pad or centre as shown
in Fig. 6 is used for holding the work.

the methods just mentioned, but it is .»

practice that is not used in a great

many instances. The V block is made
as shown in the illustration Fig. 9, the

base being planed to give a true bearing

surface and the two Vs are machined

FIG. 6. FIG.

in Fig. 4. and to remove it all that is

necessary is to insert a light bar into the

back of the spindle and hit the centre

a slight blow.

Special Centres

The centres which we have just refer-

red to are all standard and are used

only for straight or taper turning. Be-

sides these there are several special

centres in use but only a few of the

more important will be mentioned here.

Pipe Centres

The pipe centre is one of the most
common of these. It is often necessary

on special jobs to turn or cut wrought
iron pipe and if a plug has not been in-

serted in one end of the pipe a cone
centre is used. Two other important
styles of pipe centres are shown in Fig.
."). The one shown at A is turned from
the solid; the angle of the bevel being
about 60° for the smaller size of pipe,

but for pipe of a large diameter a bevel

angle ranging from 80° to 90° is advis-

able. As this style of centre is solid, the

rough pipe end revolving on it soon cuts

and scours it. The centre shown at B has
proved itself most efficient for this par-

ticular line of work. The shank is made
of steel and is turned down on the end
to a suitable distance back leaving a suf-

ficient shoulder or collar for the cone to

bear against. The cone is usually made
of cast iron and is bored to the size of
tlie end of the shank, being a nice run-
jiing fit. It might be stated that a fil-

let left in the shoulder of the flank

would be more advisable than a sharp
corner as it would insure a certain do-

Tree of strength to this part of the
lentre. When in use the cone revolves on

This centre needs no explanation, the

hole being bored to any suitable size to

take the work in hand.

Another style of drill centre is illus-

trated in Fig. 7. This centre is used

cliieflv for drilling holes through the

cross section of a shaft or bar. To in-

sure that the hole to be drilled will be

in the direct centre of the piece consid-

erable care must be taken in laying out

the V so that its centre line will be ex-

actly in line with the centre line of the

shank.

Methods of Centreing

Probably the most common method
employed in centreing shafts is by the
use of calipers or more preferably the

"haemaphrodites,"' which are made in

the combined form of a caliper and di-

vider. In using these the end of the
sliaft is first chalked so as to show the
clear markings, and the calipers are set

to a distance slightly greater than the
distance to the centre of the shaft.

Scratch marks are made from four
points on the circumference, the anpear-
ance of the markings being similar to

those shown ina
Fig. 8. The
centre is easily

located between
these marks b.y

in alignment with one another. The sur-

face gauge and block with the shaft in

place as shown, are placed on some level

surface for instance the table of a planer

and the end of the shaft is scratched as

shown. The centre is then located by the

same means as previously described.

Self-Centreing or Bell Punch

xVn excellent method of centreing is by

means of the punch illustrated in Fig.

10. The cone is made of steel and is

bored out, as shown, to a suitable bevel,

preferably 60° to 70°. A hole is drilled

Uirough the centre of the bell casing, in

which the centre punch slides. In using

this punch all that is necessary is to

place the bell or mouth over the end of

the shaft and hit the centre punch a blow

with a hammer. This gives an accurate

centre providing care has been previous-

ly taken in holding the punch square

with the work. If the punch was placed

over the shaft in a tilted position as

shown in sketch B, Fig. 10, the accuracy

of the centre then marked could not be

depended upon.

Centre Square

By the use of the centre square, w-hich

is included in every combination set, a

method of centering either rounds or

squares may be employed which is com-

pelled to insure accuracy. No hesitation

is necessary in saying that centreing by

this method is tlie best and most econo-

mical in every respect. The body of the

centre square as shown in Fig. 11. is a

90° angle and a slot is machined througli

it to take the sliding scale. The scale

FIG. 9. FIG. 10.

the spindle with the pipe thus eliminat-

ing the cuts and scores which are com-
mon to tlie solid style of centre.

means of a centre or prick punch.
Centreing by means of a V block and
surface gauge gives results similar to

is made with a narrow slot cut along its

entire length, which engages with a lug

in the body of the square. By this means
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tbe scale can be adjusted to any length

and is held in any desired position by
tightening the knurl screw, which causes

the lug to bind against the slot in the

scale. All that is necessary in centreing

with this tool is to hold the square over

the end of the shaft as shown and des-

cribe a line. Move the square farther

around on the circumference and dis-

cribe another line. The point where these

two lines intersect being the exact centre

of the shaft.

Lathe Centreing

There are several methods of centreing

work in the lathe, the most common
practice being by means of the square

centre shown in Tig. 12. The square

centre A, has a taper turned to fit the

spindle of the tailstock. A hole is drill-

ed through its entire length, one end of
which is squared in order to take the

tool which is made from % in. or % in.

square tool steel. This tool is ground to

a 60° angle, and considerable clearance

is given to the bottom side. This clear-

ance enables the tool to enter the re-

quired distance. If the tool is ground
otherwise, that is with very little clear-

ance it would only be possible to mark
the end of the shaft. This may be readi-

ly seen by referring to sketch D, Fig. 12.

In centreing by this method the shaft

is first rough centred by means of a

heavy centre punch. It is then put in

the lathe between the centres, the square
centre just described taking the place of

the dead centre.

The tool illustrated at C, Fig. 12, is

clamped in the tool post, the lathe car-

riage having been run back so that the

fork will come opposite the end of the

shaft to be centred. The shaft is then
driven by means of the face plate and
dog; the square centre is gradually fed
in, while at the same time the tool

post is fed across, the forked tool

the angle of the reamer beinf^ the re-

quired deg:ree for the centre.

Chuck and Steady Best

This method of centreing bars is also

extensively used and is found to give

entire satisfaction, especially when

several pieces of the same size are to be

centred. One end of the bar is chucked

true, while the other end is held in the

steady rest, the jaws of which are set

centrally for the size of the bar. A com-

bination drill is held in the tailstock

spindle and this is fed into the stock,

thus centreing it. In usins this method

adjusted that it comes in the exact

centre line of the work, and in operation

the lathe carriage is moved forward till

the tool "spots" the centre. A slight

pressure will force the point and cutting

edges into the work, thus enabling a

centre of suflScient depth for the pur-

pose required to be made.

If the foregoing remarks are followed

out there is no doubt but that a great

deal of the trouble often encountered iii

securing perfect centreing will be

_ eliminated, and as a result better

j! and more accurate work will be

turned out.

CONCERNING EXPLOSIVES
IN a paper by Professor Percy F. Frank-

land, read before the Birmingham Sec-

tion of Chemical Industry, the author

said:—"The disruptive properties of

gun-cotton are greatly moderated by
gelatinizing by means of solvents—ace-

tone, acetic ester, alcohol, ether, etc.

—

and by mixing with nitro-glycerine bal-

FIG. 13.

17 'it'

a universal chuck is desirable, but either

a three or four-jawed independent chuck

may be used without the necessity of

truing up each separate piece. By
loosening one jaw in a three-jaw chuck,

or two jaws in a four-jawed chuck, the

work will be released and another one

can be chucked in exactly the same posi-

tion.

Spot Centreing

This method of centreing is used only

in centreing short pieces of stock,

in finding the centre of a

forcing against the end of the shaft

till it runs perfectly true. The
centre thus made is next drilled to

the depth which w-ill be sufficient

to clear the point of the centre.

The most suitable drill to use for this

is the well known combination drill,

which is made in several different sizes.

chucked piece, which requires
FIG. 12. a hole drilled through its

centre. The tool for this pur-

pose is illustrated in Fig. 13, care

being taken to have suitable clear-

ance back from the point and cut-

ting edges of the tool. This tool

is clamped in the tool post, being so

CutiiHif

listic materials like cordite and other

smokeless powders are obtained.

There is still another class of explos-

ives which combine great safety in hand-

ling with, enormous disruptive effect—

•

picric acid, discovered by Woulfe, of

London, in 1771, but first used by the

French under the name of 'Melinite' for

filling shells in 1881, and later by the

English under the name of 'Lyddite.'

More recently this has been replaced by

trinitrotoluene, first proposed by Haeus-

sermann in 1891 for filling shells, and

used by our service under the mark
'T.N.T.' It is even less sensitive to

shock than picric acid. 'Ammonal.' used

by the Austrians for shell-filling, is a

mixture of 'T.N.T.' with ammonium
nitrate, charcoal and aluminum powder.

It is both very safe and very powerful.,

'T.N.T.' is much used for demolishing

bridges. It is so insensitive to shock that

it is not exploded on being struck by a

rifle bullet, and when in a shell it with-

stands the impact of the latter piercing

an armour-plate.
'

' Tetra - nitro - aniline, obtained bj'

Flurscheim, enjoys the unique position

among explosives of having been dis-

covered in Great Britain. It is said to

be as safe as, and even more powerful

than, trinitrotoluene."

%
The Algoma Steel Corporation, Sault

Ste. Marie, Ont., is selling a quantity of

electrical equipment formerly used as an

auxiliary lighting plant.
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Sheet Metal Elbows, Their Development and Laying Off-V.
By J. W. Ross

In order to thoroughly understand the principles involved in the development of cylin-

drical and other forms, such as are met in sheet metal work, a considerable knowledge of
geometry is desirable. Through the medium of these articles, the author places practical

examples at the disposal of our readers, and the knowledge to be gained by a close and per-

sistent study of the principles and methods employed will well repay the time spent.

ELBOW AND OVAL-SHAPED
CROSS-SECTION

FIG 24 shows elevation and cross-

section plan views of a five-piece

90-degree elbow, the cross-section

plan being shaped oval fashion, with

two flat sides.

The elevation and mitre lines are

drawn as in preceding problems. The

neutral diameter AD is equal to 24 inches

and the radius OD to 27 inches. Divide

AD into 4 equal parts as 6'5''4^ With 6'

as centre and 6'A as radius strike the

neutral quadrant A6. Also with 4'^D as

radius and 4' as centre draw the quadrant
D"*. Draw the line 6 5 4 parallel to AD
and tangent to the two quadrants. The
half cross-section plan is shown by
A654D. Divide the quadrants A6 and
D4 each into the same number of equal

parts, projecting these points—through

and at right angles to AD—to the mitre

line BC. Number all points in consecu-

Ul 4^
Fia. 28.

live order and in relation to each inter-

secting line.

'r^fffffff^iljlj>- "'s'fjC
r-„

FIO. 27.

Twice the length of the flat side 6 5 4
added to the circumference of the circle

obtained from its diameter by the com-
bined radii of the two quadrants as A6'
and D41 will equal the stretchout of the

plate, which equals (2X12)+(12X3.14)
equals 2'4-t-37 11-16, equals 6111-16 in.

Measure 61 11-16 inches along the line

N51N, Fig. 26. Bisect at 5^. Measure off
5'6i and 514', Fig. 26 equal to 5 6 and 5 4,

Fig. 24, which equals 6 inches each.

Measure of 6W and 4'4', Fig. 26, each
equal to the quarter circles 9 6 and 1 4,

which is 9 27-64 inches. The end dis-

tances, 5^6^ and 4^51, are then each equal
to 6 inches. Divide QW and 4141, Fig. 26,

each into twice the number of parts as in

each quadrant 9 6 and 4 1, Fig. 24.

Through these points erect perpendic-
ulars, and number accordingly. Trans-
fer the distances as 9*9^ S'S^, etc., Fig.

24, over to their corresponding numbers
on Fig. 26.

Fig. 26 shows the full pattern for

courses I and V and the half pattern
for course III, laps, etc., to be drawn in.

Courses II and IV are developed sim-
ilarly to course W, Fig. 18, using the

the sides of the neutral section. Measure
off D'DS Fig. 29, equal to 4X24 inches,

which equals 96 inches. Divide this into

4 equal spaces representing the 4 sides

of the square. Erect perpendiculars

through these points as shown by
D^D-A^A^D', Fig. 29. Make D'C, D^C,

Fig. 29, each equal to the length DC,
Fig. 28. Also measure off A'B, A^B, Fig.

29, each equal to AB, Fig. 28. Connect

these points with straight lines as shown
in Fig. 29.

The templet without laps for courses

I and III is shown in Fig. 29. Fig. 30

shows the pattern for course II and is

self explanatory if the preceding prob-

lems have been thoroughly understood.—m—
HARDENING HIGH-SPEED SCREW

MACHINE TOOLS
By R. A. Mulholland*

NOW that the price of high-speed steel

is soaring, it behooves the machine shops

of the country to give serious thought to

neutral diameter and cross-section sim-

ilar to course I, Fig. 24. The stretchout

for courses II and IV will be equal to

61 11-16 + 7 times the plate thickness

for a slack fit. The pattern is shown in

Fig. 27.

Elbow with Square Section

Fig. 28 shows the elevation and square

section plan view of a 3-course 90-degree

elbow. The neutral diameter AD equals

24 inches and DO 27 inches. The eleva-

tion and mitre lines are in the usual

manner. A'D'-D^A^ shows the plan view.

The stretchout is equal tn the sum of all

KIG. 30.

the conservation of their present supply.

Much good steel is wasted every day
through poor practice in heat treatment.

A tool improperly hardened naturally

has to be ground oftener than a pro-

perly hardened one, and the result is a

serious loss in manufacturing time and

a waste of perfectly good high-speed

steel.

All the up-to-date methods may be

practised in the hardening, and yet the

tool may prove unsatisfactory when run

at the speed and feed that high-speed

•roiisiiltlng Motiillnrgl«t, Iiulliiiui polls, Ind.
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steel will stand when properly treated.

Some of the most serious troubles have

been experienced in the hardening of

screw machine tools, such as special

shaped cutting-ofl tools, box-turning

tools and facing tools— in fact, any tool

that is ground from the annealed bars

as they are received from the mill, and

have one of the cutting edges on one -of

the sides of the annealed bar. Especially

is this true of the box-turning tool where

generally little or nothing is ground from
the face of the tool stock. Most of these

tools are made from 1/2^1 in. stock,

and require no forging before they are

ground on the emery wheel.

The practice of making stock-remov-

ing screw machine tools should not differ

in any essential from the making of taps

and the more delicate tools that are

made in the tool room. What competent

tool-maker would think of making an

expensive tool from a piece of stock that

was just large enough to "clean up?"
Did you ever stop to consider why the

experienced tool-maker always turns off

at least 5 per cent, of the diameter be-

fore attempting to make a tool that must
have an enduring cutting edge? The
theory is the same for large and small

tools. The reason is that the annealed

bars as received from the mill have a

thin shell of decarbonized scale, so to

speak, on the outside. This decarbonized

area must be removed before a good

cutting edge can be secured that will

harden satisfactorily.

A simple method for doing this is to

grind the tool to its approximate shape,

and then put it in the milling machine
and remove about 5 per cent, of the

thickness of the stock from the surface

that is to be the cutting edge. If this is

done, when the tool is properly hardened

it will have its maximum cutting capac-

ity and will run longer on fewer grind-

ings than will the tool made from the

rough stock without first removing the

decarbonized area. The practice of dis-

regarding the decarbonized area in all

forms of tool steel has always been and
always will be a great source of loss

both in the efficiency of th§ tool and the

cause of excessive tool steel bills.

The actual hardening of high-speed

steel is a comparatively simple matter,

and if the tool is properly prepared for

hardening there is little doubt that the

result will be better than the average
shop is now obtaining from the careless

way that high-speed screw machine tools

are made in a large number of plants.

—

Iron Age.

MANGANESE BRONZE
LARGE quantities of non-ferrous scrap
must accumulate from . time to time,

and the problem of its economic dis-

posal is of interest. The methods used
at the Washington Navy Yard were re-

cently described in a paper before the

American Society of Naval- Engineers

by Lieut. J. B. Rhodes, U. S. Navy, deal-

ing particularly with manganese bronze.

The following materials were available,

with the compositions approximately as

shown

:

1.—Naval brass: Copper, 62 per cent.;

zinc, 37 per cent.; tin, 1 per cent.

2.—Cartridge-case metal: Copper, 68

per cent. ; zinc, 31.6 per cent. ; nickel,

0.4 per cent.

3.—Manganese bronze: Copper, 59 per

cent.; zinc, 41 per cent.

4.—Commercial brass» can be used in

small quantities, but should be avoided,

as the lead content is too high.

The results of experiments during

about six months have shown that it is

practicable to make high-grade ingots in

an oil-fired "Rockwell" furnace of

about two tons capacity. This has been

accomplished in spite of the well-known

prejudice against open-flame furnaces in

the manufacture of non-ferrous alloys.

Oxidation has been reduced to a very

small amount by using wood scraps from

pattern shop, and salt. The bath is pro-

tected by the molten salt, and the wood
ensures a reducing rather than an oxidiz-

ing atmosphere in the furnace.

In undertaking the manufacture of

manganese bronze a special hardener is

first made, and is regarded as the secret

of the whole process. A satisfactory

mix consists of 100 lb. copper, 25 lb. mild

steel, 25 lb. of 80 per cent, ferro-man-

ganese, made by melting the steel and
alloy together, and then adding the cop-

per as quickly as the melt will take it.

In using the scrap it is necessary to

know the approximate analysis. The
desired composition is

:

Per cent.

('opi)er 57.0

Zinc 40.0

Iron 1.0

Manganese 0.75

Aluminum 0.75

Tin 0.50

The usual losses in zinc, manganese,
aluminum, and tin are allowed for, and
a heat melted and cast. After analysis,

the final adjustments are calculated and
allowed for (particularly zinc, which
must be 41 per cent, in the finished cast-

ing) when re-melting for use in the fin-

ished casting.

In melting in the oil furnace, the most
difficult scrap to melt should be charged
first, although all but finals may be

charged at once. As soon as melted, the

hardener should be added. In about half

an hour, charge the remaining scrap (if

charge is not made all at the same time)

and continue the melt. After the heat

is well up, add zinc, then tin (if neces-

sary), and finally aluminum; stir well

and tap. Sinall ladles are used for

pouring the ingots. Ingots are number-

ed to show the heat, and turned into the

store awaiting analysis. The cost of the

method is high, on account of the labor

in pouring and marking ingots, but,

counting in furnace loss, labor, fuel, and

upkeep of furnace it is less than 2 cents

per lb., so that scrap worth TVz cents per

lb. can be converted into manganese

bronze to cost not over 10 cents per lb.

One of the heats gave 82.000 lb. tensile

strength, and 28 per cent, elongation.

Quite frequently 75,000 lb. tensile

strength and 20 per cent, elongation ar»

obtained in sand castings. If high pour-

ing temperatures are avoided and the

metal is poured when it ceases to give

off zinc fumes in large volume, excellent

values will be obtained so long as the

zinc content is kept at 41 per cent.

PLATING ALUMINUM WITH
NICKEL

xVN apparently successful method of

platin(g aluminum with nickel is de-

scribed in a recent number of the Bul-

letin de la Societe d 'Encouragement

pour 1 'Industrie Nationale, by J. Canae

and E. Tassilly. The process permits the

direct deposition of nickel on aluminum

in an adherent form. The metal is clean-

ed by passing it through a bath of boil-

ing potash and then scrubbed with milk

of lime. After soaking in a bath of

0.2 per cent, potassium cyanide for sev-

eral minutes, it is submitted to the ac-

tion of an iron-hydrochloric acid bath.

500 parts HCl, 500 part H,0 and one

part iron, until the metal takes on a

certain appearance described as metallic

"watering." It is washed vrith water

after each of these operations.

The fonnula found satisfactory for

nickel plating, is:—Water, 1,000 cu.c.

:

nickel chloride, 50 grams: boric acid, 20

STams. The current is 1 amp. at 2y2
volts. The plated metal is said to have

a pleasing soft gray appearance, easily

taking a metallic luster when polished

with a wire brush, the plating being re-

markably adherent. It is claimed to en-

dure liammering and to bend in sheet

form without cracking. The metal, as

cleaned in the iron-acid bath, shows un-

der the microscope a surface full of

minute cavities in which the nickel de-

posits and adheres.

®
Quarter Turn Drive.—We are advised

by F. Rcddaway & Co.. Montreal, that

for the "Quarter Turn Drive," described

and illustrated on page 366, October 14

issue of Canadian Machinery, a "Camel
Hair" belt is employed. They further

state that an 8-inch belt of same brand

takes care of the crossed drive of a

heavy planer in the same plant.
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PROGRESS IN NEW EQUIPMENT
A Record of New and Improved Machinery and Accessories for the Machine,

Pattern, Boiler and Blacksmith Shops, Planing Mill, Foundry and Power Plant

IMPROVED TYPE POST HAMMER

THE Q.M.S. Co. have placed upon

the market an improved type post

iiammer, as illustrated in the ac-

companying photograph. The extremely

high price of tool steel makes it a valu-

able adjunct to any machine shop equip-

ment. Short pieces of tool steel, which

were formerly scrapped, can be drawn
down and used for small lathe tools and

in tool holders.

This hammer is particularly adapted

for all classes of light forging and can

be easily handled by a blacksmith, doing

away svith tlie necessity of a helper.

The machine can be operated by steam

or compressed air. A patented valve

movement insures perfect control. If

treadle is brought down to the limit, the

ram will give a hard, full blow, the same

as a drop hammer: or the treadle can

be pressed down part way, when tlie

ram will give repeated hard or light

blows, as may be required. The change

from one kind of blow to another is

made instantly and smoothly.

The Vulcan Engineering Sales Co.,

Chicago, are distributors of this product.

anee encountered on the material re-

ferred to.

The motor is mounted on the top of

the machine and drives through a ten-

RAIL ENDING MACHINE
THE accomiwuiying illustrations show a

recent design of rail-ending machine for

operating on the high carbon, high man-

ganese, open-hearth rails, as made to-

day, i'

The general outline of the machine,

which is produced by the Newton Ma-
chine Tool Works, Inc., Philadelphia,

Pa., closely follows preceding designs,

with improvements in details of con-

struction to provide for the high resist- IMrKOVKD TYrH POST HA^fMER.

inch wide belt through phosphor bronze
worm wheel and hardened steel worm of

steep lead, the worm wheel being double-

keyed to the spindle. The spindle is one-
half the diameter of the cutter head;
thus giving a sense of proportion which
would not be obtained by quoting figures.

Bearings are capped and bronze
bushed, so that compensation for wear
is provided.

Feed is by stationary screw and re-

volving nut, thrust-bearing taken by en-

closed ball bearings eight inches in

diameter.

The spindle has a movement of 2% in.

forward movement, having hand adjust-

ment and four changes of feed amount-
ing to 1/64-1/32-3/64-1/16 of an inch

per revolution, the revolutions of tlie

cutter head being from five to fifteen per

minute. In addition, the spindle has ad-

justable automatic stop, with safety

limits, so that spindle cannot jam at

either end, and is also furnished with

power quick return motion. All gears

arc fully enclosed and principal driving

and feed gears run in oil.

The base is surrounded by the pan,

and a circulating pump and distribution

system for cooling the tools is provided.

Tliis includes cored openings in the base,

wiiich provides for the ready removal of

chips. Lifting hooks arc fitted so that

tlie machine can be readily transported

from one position to another to take

care of the ditlerent lengths of rails en-

countered in the mill.

Cutter head is of the three-tool type,

and can be used either with solid cut-

ters or with tool-holders. Rails are

clamped in a chuck, fitted witli hardened

serrated plates, the mouth of chuck be-

m:\\ iii:sii;\ i:\if. i:niiin(; .\[.\ciiink. m:\v iM:si(i.\ i;.\:i. i.mum; maiiiim:
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ing bevelled in all directions to provide

for the ready entrance of rail. The

clamp is of a patented clearance air-

operated type, providing a clamping

pressure of 32 tons, operation being by

valve sliown in the foreground of photo-

graph. Adjusting screw on the air

clanip is provided with hand wheel to

take care of the various sections of rail

placed in the machine.

These machines work in conjunction

with machines for drilling splice bar

holes, and in developing this machine the

aim has been to produce a machine with

a capacity on tee head rails in excess of

that of the drilling machine.

LARGE PNEUMATIC RIVETER
THERE have recently been built by the

Hanna Engineering Works, Chicago,

what are believed to be two of the

largest pneumatic riveters in existence.

Each machine has a reach of 21 ft., and

is capable of exerting a pressure of 100

tons on the rivet die at 100 pounds air

pressure. An idea as to its size can be

obtained when the weight of 40 tons is

considered.

In this riveter, have been combined in

a simple form, toggles, levers and guide

links to give the large opening of the

toggle joint movement with its gradual-

ly increasing pressure until the desired

pressure is reached, and a simple lever

movement throughout a considerable

space under approximately maximum
pressure. This space is sufficient so that

there need be no uncertainly about the

pressure applied on rivet; and the mach-

ine once adjusted for a certain length of

rivet and thickness of plate, will require

no further adjustment for ordinary

variations in length of rivets, size of

holes, or thickness of plates, thus pro-

ducing hydraulic results with a pneu-

matic riveter.

These heavy duty riveters are furnish-

ed with cylinders having 22 inches of

piston stroke with a relative travel of

5% in. of the rivet die. As in the small-

er machines, the toggle action takes

place during the first half of piston

travel, that is 11 inches, which represents

approximately the first 4% in. of die

travel. At this point the mechanism
automatically changes into a simple lever

action, without a critical point, thus pro-

ducing the rated tonnage of the mach-
ine at the rivet die, and practically uni-

form for the last inch of the die travel.

By the use of an inexpensive pressure

regulating valve in the air supply line to

riveter, the pressure of air at the cylind-

er can be quickly changed to vary the

pressure on the rivet dies to produce any
tonnage the operator may deem advis-

able for any size of rivet he may wish

to drive.

This is a large machine and marks a

new era in the riveting world. The Vul-
can Engineering Sales Co., Chicago, are

placing these riveters on the market.

varies with the head of liquid, the

mercury column supported by the

air pressure will vary correspond-

ingly. The pressure at which the air

escapes is determined by the mercury

L.VIUiE PXEDMATIC RIVETER.

LIQUID MEASURING DEVICE
A NEW measuring instrument for in-

dicating the quantity of liquid contained
in tanks and similar storage receptacles
is now being placed on the mal'ket. The
device operates on what might be termed
a hydro-pneumatic principle, and its suc-

cessful adaptation to industrial re-

quirements will enable .the abandon-
ment of floats, gauge glasses, ami
similar mechanical devices which
ure not always satisfactory from
the point of accuracy, reliability.

ease of observation, etc.

Stancliffe's patent liquid

measuring device operates through

the medium of a metal tube,

one end of which is im-

mersed to the full depth of the

liquid, and the other end con-

nected to the instrument. The
instrument consists of a small pot

or vessel containing mercury,

thus causing it to ascend a suit-

ably arranged scale according to

the degree of pressure. The tube

from the mercury chamber to the

storage tank is connected above

the level of the mercury, so that

the air pressure passes through

the connecting tube to the bot-

tom of the liquid, where it

escapes. The pressure at which
this happens is proportional to

the height or head of liquid

«bove the bottom of the tube.

Consequently as the air pressure

LIQUID MEASURING DEVICK.

refusing to rise further into the scale

tube. This tube is graduated to suit

the specific gravity of the liquid being

measured.

It is obvious that this instrument can

be placed above or below, or at any
distance from the liquid to be measur-

ed, and as the connecting pipe contains

air only, it is not affected by frost.

The patents in connection with the

device are controlled by the Universal

Liquid Measuring Devices, Ltd., 125 Isa-

bella Street, Toronto, Ont.

ELECTRICITY FROM BELT SLIP
THAT the unavoidable slight slip of all

running belts on their pulleys produces

static charges of electricity in these two
bodies has often been remarked, and it

has sometimes been suggested that this

has been the cause of mysterious explo-

sions in powder works. Interest, there-

fore, attaches to a simple device for re-

moving this charge, described by W. T.

Estlick, in the Electrical Review and
Western Electrician.

It was used in a textile mill where cot-

ton looms wei"e running with rubber

work, so that it was necessary to keep

the room perfectly dry. These condi-

tions caused the accumulation of large

charges of electricity in the belts of the

motors driving the looms, with the result

that the belts attracted all the particles

of lint floating about, eventually shaking

them on to the yarn and making the work

dirty. The bits of lint would also gather

in the motor, and when this was blown

out would settle on the work.

On two occasions also a squirrel-cage

motor burnt out, 'apparently from no

other cause than that of the charge in the

rotor discharging to earth by sparkling

across on to the stator winding and punc-

turing the insulation. Copper strips

connected to earth were then placed

above and below the belt, brushing

lightly against it. After this no more

burning out occurred, and the collection

of the- particles of lint was also pre-

vented.
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SLANDERING OUR SHELL MANUFACTURERS

WITHIN the past few weeks, attempt has been made
to lii.scredit tiie isuccess achieved by Canadian
manufactur<?r8 of munitions. Information reach-

ed ns tliat American raannfacturers of machine tools and
other equipment were beinp zealously plied with tales of

the tremendous losses being suffered by Canadian shell

producers, on account of the unprecedented number of

rejections which the Imperial Government had found to be

necessary. Since the war started, it has become quite

proper to speak in millions—it is so much more impressive.

Naturally, then, a million rejected shells of one firm's

manufacture made a ready weapon for the detractors of

our operative and administrative staffs.

We have taken some pains to prove the truth of the

assertion or uncover its falseness, and are now in a posi-

tion to say authoritatively that there is absolutely no
foundation for the statement.

The evident intent of spreading broadcast among
American manufacturers the tale that one Canadian firm

of itself had a million shell rejections was to create dis-

trust regarding payments for machine tool equipment sup-

plied or on order, and incidentally to hamper not only the

maintenance of the production standard we have already

attained, but offset further progress and development.

Most people have the impression that shell manufac-

ture as prosecuted in Canada is a profitable undertaking,

the suggestion of bankruptcy which the rejection of a

million shells portends savors therefore more or less of

grim humor.
©

THE COMMERCIAL PROSPECTS OF NEUTRAiS

THAT efforts to skim the cream of European business

after the war will be made by all parties capable of

doing so, goes without saying, but just how far

European nations in general and the Allies in particular

v;ill submit to this process is a matter which will be set-

tled by the European nations themselves.

The resumption of ordinary commercial production by

our manufacturers will be accelerated according to the rate

at which material and labor return to their former basis.

That sucli return will be gradual and perhaps prolonged is

more than probable, consequently a considerable propor-

tion of Canada's industrial activity will be available for

use in the rebuilding of Europe.

The recent action of the Central States in abolishing

the tariff between Germany and Austria will not be over-

looked by the Briti.sh Empire and its associates, and the

present union of nations which has been consecrated with

the blood of the proudest and best of their manhood may
well be expected to have a strength and closeness which

will be proof against unlimited exploitation.

In these days it is deeds, not words that count, and if

the deeds of powerful neutrals are limited to the laying of

plans whereby they may profit from the misfortunes of

others, we may rest assured that the plans will meet with

just such success as they deserve, no more and no less.

Nations which are able and willing to fight for the

rights and liberty of weaker nations are more than likely

to see tliat the credit, thanks and opportunities offered in

return are duly received by the proper parties.

The recently announced organization of leading busi-

ness men in New York for the express purpose of captur-

ing trade after the war seepis rather like a case of the

wish being father to the thought. That the Allies will be

in a state of exhaustion after the war, is without doubt,

but that they will allow an onlooker to approach from a

place of safety and offer help at a price after the danger

has been averted, is most unlikely.

Current events prove that anything worth having must

be fimght for, and neutrals who anticipate prosperous

times as the result of other people's misfortunes may find

their overtures appraised at their true value, and received

just for so long as they may be acceptable to the parties

concerned.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON. Tea lead $ 4 25 $ 4 00 BILLETS.

Grey forjje. Pittsburgh

Lake Superipr, char-

coal, Chicag'o

Ferro nickel pig iron

(Soo)
Mont

Middlesboro, No. 3 $24

Carron, special 25

Carron, soft 25

Cleveland, No. 3 24

Clarence, No. 3 24

Glengarnock 28

Summerlee, No. 1 30

Summerlee, No. 3 29

Michigan charcoal iron. 28

Victoria, No. 1 24

Victoria, No. 2X 23

Victoria, No. 2 plain.. 23

Hamilton, No. 1 23

Hamilton, No. 2 23

$16 9j

17 75

25 00

rral. Toronto.

00

00

00

00

50

00

00

00

00

00

00

00

00

00

Scrap zinc 12 75 12 00 Per GroAR T«»n

23 00

23 00

23 00

23 00

23 00

FINISHED IRON AND STEEL.
Per Pound to r.arge Buyers. Centn.

Common bar iron, f.o.b., Toronto. . 2.50

Steel bars, f.o.b., Toronto 2.75

Common bar iron, f.o.b., Montreal 2.50

Steel bars, f.o.b., Montreal 2.75

Twisted reinforcing bars 2.55

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh

Tank plates, Pittsburgh

Beams and angles, Pittsburgh

Steel hoops, Pittsburgh

F.O.B., Toronto Warehonse. Cents.

Steel bars 2.75

Small shapes 2.75

Warehouse, Freight anil Duty to Pay. Cents.

Steel bars 2.20

Structural shapes 2.30

Plates 2.30

Freight, Pittsburgh to Toronto.

18.9 cents carload ; 22.1 cents less car-

load.

BOILER PLATES.
Montreal Toronto

Plates, 1/4 to 1/2 in., 100 lb. .^2 75 $2 50

Heads, per 100 lb 3 00 2 75

Tank plates, 3-16 in 3 00 2 80

OLD MATERIAL.
Dealers* Buying Prices. Montreal. Toronto.

Copper, light $13 75 $12 75

Copper, erucible 16 25 15 00

Copper, unch-bled, heavy 15 75 14 50

Copper, wire, uneh-bled . . 15 75 14 50

No. 1 machine compos 'n 12 00 11 75

No. 1 compos 'n turnings 11 00 10 00

No. 1 wrought iron 10 00 10 00

Heavy melting steel 9 00 9 00

No. 1 machin'y cast iron 13 50 13 00

New brass clippings .... 11 50 11 00

No. 1 brass turnings ... 9 50 9 00

Aluminum 27 00 27 00

Heavv lead 5 25 5 00

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Nov. 5, 1915:

Vi, % in.

Bnttweld
Black Gal.

Standard

. . 62 381/2

Ijapweld
Black Gal.

67

72

72

72

55

62

66

67

471/2

521/4

521/2

521/2

381/2

451/2

491/2

501/2

68

71

69

66

3/

Va in

% to 11/2 in. .

2 in.

21/2 to 4 in. .

.

41/2, 5, 6 in...

7, 8. 10 in. . .

.

X strong P. E.

Vi, % in ...

¥2 in

% to 11/2 in. .

2, 21/2, 3 in. .

2 in

21/2 to 4 in

41/2, 5, 6 in

7. 8 in
XX strong P. E.

1/2 to 2 in .... 43 26I/2

21/2 to 6 in

7 to 8 in

Genuine Wrot Iron

3/g in 56 3214

1/2 in 61 411/2

% to 11/2 in. . . 66 461/2

2 in

21/2. 3 in. .

31/2, 4 in. .

41/2, 5. 6 in.

7, 8 in. ...

Wrought Nipples.

4 in. and under 771/2%

41/2 in. and larger 72%
4 in. and under, running thread. o7i/2'%

standard Couplings.

4 in. and under 60%
41/2 in. and larger 40%

62

65

65

58

42

39

481/2

511/2

491/2

441/2

451/-.

481/2

48i/o

391/2

251/2

201/,

66
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, COKE AND COAL
Solvay Foundry Coke $6.25

Connellsville Foundry Coke 5.65

Yough Steam Lump Coal 3.63

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 25%
At warehouse 20%
Diiconnts oflf new list. Warehouse price at

Montreal and Toronto.

MISCELLANEOUS
Solder, half-and-half 0.-24

Putty, 100-lb. drums 2.70

Red dry lead, 100-lb. kegs, per cwt. 9.65

Glue, French medal, per lb 0.15

Tarred slaters' paper, per roll . .

.

0.95

Motor gasoline, single bbls., gal. . .0.251/2

Benzine, single bbls., per gal. . .

.

0.25

Pure turpentine, single bbls 0.85

Linseed oil, raw, single bbls 0.85

Linseed oil, boiled, single bbls.... 0.88

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs... 4.50

Lead Wool, per lb 0.11

Pure Manila rope 0.16

Transmission rope, Manila 0.20

Drilling cables, Manila 0.17

Lard 6il, per gal 0.73

Union thread cutting oil 0.60

Imperial quenching oil 0.35

POLISHING DRILL ROD
Discount off list, Montreal and To-

ronto ••40%

PEOOF COIL CHAIN.
1/4 in $9.00

5-16 in 5.90
•''4 in 4.95

7-16 in 4.55

1/2 in 4.00

9-16 in 4.20

% in 4.10

% in 3.95

7/s in 3.80

1 inch 3.70

Above quotations are per 100 IbH.

IRON PIPE FITTINGS.
Canadian malleable, A, 25 per cent.;

B and C, 35 per cent.; east iron, 60;

standard bushings, 60 per cent.; headers,

60; flanged unions, 60; malleable bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

TAPES
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft. ... 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. .

.

3.50

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $3 50 $3 50

Canada plates, dull.

52 sheets 3 25 3 25

Canada Plates, all bright.. 4 60 4 75

Apollo brand, 10% oz.

galvanized 5 50 5 50

Queen's Head, 28 B.W.G. 6 00 6 00

Fleur-de-Lis, 28 B. W. G..

.

5 75 5 75

Gorbal's Best, No. 28 . .

.

6 10 6 10

Viking metal. No. 28 . .

.

5 25 5 25

Colborne Crown, No. 28.. 5 70 5 80

Premier No. 28 5 40 5 50

Premier, 10^4 oz 5 75

BOILER TUBES.
Size Seamless Lapwelded

1 in. $14 25

114 in. 15 00

11/2 in. 15 00

134 in. 15 00

2 in.. 15 00 10 00

214 in. 16 50 11 00

21/2 in. 17 50 12 85

3 in. 25 00 13 20

31/2 in. 28 00 16 25

4 in. 33 00 20 75

Prices per 100 feet, Montreal and Toronto.

TWIST DRILLS.

%
Carbon up to 11/2 in 55

Carbon over I14 in 25

High Speed

Blacksmith 55

Bit Stock 60 and 5

Centre drill 20

Ratchet 20

Combined drill and c.t.s.k 15
Discounts oir stanflard list.

REAMERS
%

Hand 25
Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Centre 25

Pipe Reamers 80
DUeounts off standard list.

WASTE.
WHITE. Cents per lb.

XXX Extra III/2

X Grand 11

XLCR 1014

X Empire O91/2

X Press 083^
COLORED.

Lion 07%
Standard 07

Popular O614

Keen 051/2
WOOL PACKING.

Arrow 17

Axle 12

Anvil 09

Anchor 07
WASHED WIPElte.

Select White OSI/2

Mixed Colored OBH
Dark Colored . . . , O514

This list subject to trade discount for

quantity.

BELTING—NO. 1 OAK TANNED.
Extra heavy, single and d'ble, 40 & 10%
Standard 50%
Cut leather lacing, No. 1 $1.20

Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B.B.

Vs in $12.75

3-10 in 8.85

1/4 in 6.15

5-16 in : 4.90

% in .4.05

7-16 in 3.85

1/2 in 3.75

% in 3.60

% in 3.60
Prices per 100 lbs.

PLATING CHEMICALS
Acid, boracic $ .15

Acid, hj'drochloric 05

Acid, hydrofluoric 06

Acid, nitric 10

Acid, sulphuric 05

Ammonia, aqua 08

Ammonium carbonate 15

Ammonium chloride 11

Ammonium hydrosulphuret 35

Ammonium sulphate 07

Arsenic, white 10

Copper sulphate 10

Cobalt sulphate 50

Iron perchloride 20

Lead acetate 16

Nickel ammonium sulphate 10

Nickel carbonate 50

Nickel sulphate .15

Potassium carbonate 40

Potassium sulphide (substitute) . . .20

Silver chloride (per oz.) .65

Silver nitrate (per oz.) .45

Sodium bisulphite 10

Sodium carbonate crystals 04

Sodium cyanide, 127-130% 35

Sodium hydrate 04

Sodium hyposulphite (per 100 lbs.) 3.00

Sodium phosphate 14

Tin chloride •'
• . ^45

Zinc chloride 20

Zinc sulphate 07
Prices Per lAt. ITnless Otherwise Stated.

ANODES
Nickel 47 to .52

Cobalt 1^75 to 2.00

Copper 22 to .25

Tin 45 to .50

Silver 55 to .60

Zinc 22 to .25

Prices Per Lb.

BELTING RUBBER
Standard 50%
Best grades 30%

PLATING SUPPLIES
Polishing wheels, felt 1.50 to 1.75

Polishing wheels, bullneck. .80

Emery in kees 4^2 to .06

Pumice, ground •OS

Emery glue ,. . .15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silver 25 to .50

Rouge, nickel and brass. . . .15 to .25

Prices Per Lb.
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V

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents

Montreal, Que., Dec. 6, 1915.—Oeneral

conditions are unclianged and the im-

proved situation still continues. Shell-

makinj; industries are still very busy

and the preparation of plant and equip-

ment for the production of the heavier

shells is nearing the stage when machin-

ing operations will he in progress. Addl-

ed to the former duties of the old Shell

Committee, the distribution of orders for

the other allies may be placed in the

hands of the newly organized Munitions

Committee. This continent, and partic-

ularly Canada, is now more than ever

placing herself among the older nations

of the world in the supplying of neces-

sities for foreign consumption. That we

will retain our position following the

war is generally conceded, but to main-

tain this place which present circum-

stances have almost forced upon us, there

must needs be no cessation of effort.

The cessation of hostilities is sure to

usher in an era of prosperity and we
must be prepared to take our proper

place in the re-eonstructed distribution

of trade between the Eastern and West-

ern hemispheres.

Many lines of activity have been

opened to Canadian manufacturers

which a year or two ago were almost un-

known. The chemical industry has been

revolutionized in the past year and re-

markable strides arc being taken in the

production of what a few years ago

were the secrets of Euroi>ean nations

only.

The manufacture of high-speed and

special steels are also receiving attention.

Again, many firms have branched out in-

to the manufacture of machinery and

other utilities which for decades had

been solely monopolized by Austria and

Germany. Durinsr the winter and sprint;-

shipbuilding will receive much attention

provided the necessary steel for con-

struction can be obtained. The prospects

for the coming winter are brighter than

a year ago, and the cry of the unem-
ployed will be less heard than in pre-

vious times.

Pig Iron

Producers are still striving to keep
up with the pace being set by the steel

manufacturers and are on the whole
very successful. Production still cnn-

itinues with unahated energy. Market
prices in the States show advances, but
local conditions remain unchanged.

Steel

The unsettled state of the market still

continues with prices advancing steadily.

Quotations made to-day may not be in

force to-morrow, and price lists are no

longer to be relied upon. In some in-

stances steel for war munitions is

booked a year in advance, and with the

mills producing maximum capacity in

the majority of cases it is apparent that

little opportunity is imminent for the

supply of steel shapes and bars for do-

mestic purposes. The latter begins to

assume greater importance than a few
months ago indicated.

What the situation will be in a short

time is at present difficult to determine,

but that prices will advance still further

is quite evident. Some of the large pro-

ducers in the States have refused large

export orders for plates and bars, even at

a price much higher than that now quot-

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to
make all purchases under the Do-
minion $100,000,000 war appropri-
ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.
Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

ed, and with the possibility of foreign

countries requiring large shipments of

steel from this continent, for several

years to come, the conclusion is that the

current high prices will be maintained

for an indefinite period.

The market in steel bars, plates and
structural shapes is very active and
prices are advancing daily. Bars show
an increase, and are now quoted at 2.55

cents per pound. Shapes are 2.30c, be-

ing an advance of one-tenth cent per

pound. Plates are also strong at 2.30c.

Boiler heads have advanced and this

week's quotation is $3 per hundred
pounds. Lap-welded boiler tubes have

taken another jump and an advance of

.6 to 10 per cent, is noted in this week's

list.

Machine Tools and Supplies

Added to the already high pressure be-

ing placed upon the machine tool build-

er for the output of shell making ma-
chinery, are the inquiries that are now
coming in for equipment for the pro-

duction of domestic specialties. Com-
plaints are still being received from
customers recrarding delivery on certain

machines ordered months ago, and now
long overdue. The return of normal con-

ditions in industrial spheres outside of

those bearing on the war situation is

tending to create a high optimistic out-

look, and the prospects for the cominu
year are that the machinery trade will

maintain for a long time its present ac-

tivity. All lines of the metal working
trade are more or less affected by the
scarcity of high-speed steel, and in some
eases very abnormal prices have been of-

fered for this much-needed accessory to

finished production. High-speed steel is

quoted from $2.50 up. Supplies of all

kinds are still in demand with prices

firm.

Metals

The close approach of the end of the

year finds the market in a quiet and in-

active condition, and the prospects for
the remainder of the year are that little

change need be looked for. The feature
of the week 'has been the unstable posi-

tion of spelter, this being the outcome
of speculators trying to deceive the
market.

Copper.—Very little activity is noted
in copper; the market is dull with prices

holding firm. Foreign markets in some
quarters are showing weakness while
others appear stronger.

Tin.—The present state of the market
shows plenty of tin on hand; in fact, the
visible supply is in excess of the de-
mand. Reports of the sinking of vessels

in the Mediterranean, one or more of
which may have cargoes of tin aboard.
has created some excitement among
buyers. However, unless these reports

should be followed by increased activity

among the dealers, no advance is looked
for. The local market for the past week
has been dull and a decline of $20 a ton
is quoted, the price this week being 45c
per pound.

Spelter.—The sand foundation upon
which the spelter market has been rest-

ing for the past few months is beginning
to totter. Owin? to speculation on the

part of large buyers and also the hold-

ing back of available supplies by pro-
ducers the situation at the present time
shows some signs of demoralization, and "

a decline in prices is daily expected.

Quotations in foreign markets are show-
ing sharp declines, and it is anticipated

'

that local dealers will follow suit short-

ly. Last week's prices prevail at 20f

per pound.

Lead.—Little change is noted in the

position of lead over that of last week,
and the market is quite dull, with a ten-

dency to decline. No change in price
ihas taken place- in local markets and
dealers are quoting $6.75 per hundred.
Antimony.—Local dealers are quoting

last week's prices, but the market gen-
erally is showina: weakness and a decline

is looked for any time. Inquiries are
fairly irood at 42c per pound.

Ahuniniim.—Increased demand for

aluminum has advanced the price this
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week and dealers in this district are ask-

ing 65c per pound, being an increase of

3e.

Old Material.—The scrap metal mar-

ket continues to retain a steady tone,

and prices are holding firm. Dealers re-

port good business in copper and heavy

melting steel, with prices unchanged.

The general situation remains the same

as last week with the exception of scrap

zinc, which is weaker, being now quoted

at $12.75. Scrap aluminum is very

strong at 27c per pound, witli little on

the market.

Toronto, Ont., Dec. 7.—Industrial con-

ditions continue to show a decided im-

provement and a better feeling prevails

in business circles. Tlie success of the

war loan is gratifying, and, representing

a response far ahead of expectations, it

cannot help but stimulate the returning

confidence of the public generally in the

financial and business outlook. The

trade returns issued by the Department

of Trade and Commerce for the month

of November show an increase in revenue

of over 71/2 million dollars over that of

November, 1914. The total revenue for

November, 1915, was just over 17 mil-

lion dollars, and the largest of any

month in the history of the Dominion.

For the eight months of the present fis-

cal year ending Nov. 30, the total reve-

nue agoTegates $104,750,000 as against

$90,400,000 for the corresponding period

in the last fiscal year.

The steel trade continues very active

and the mills, although operating at

capacity, are getting behind on deliv-

eries. Forging plants and machine shops

are getting behind on deliveries. Forg-

ing plants and machine shops are also

working at full pressure and prepara-

tions are being made to handle the large

shells. Machine tool builders are very

busy turning out machines for shell

plants. Prices of all machinery is ad-

vancing due to the increased cost of raw
materials. There is a good demand for

ingot metals for munitions, but the mar-
ket is dull and weaker. Tin and spelter

are lower.

Steel Markets

The market is very firm and prices

have a higher tendency all round. The
volume of business being done is larger

than it has ever been and the mills are

unable to meet all the demands. The
steel companies are booked up for

months ahead, pricipally on tonnage for

shells, although a large export business

is being done in other lines of steel pro-

ducts. The steel trade is passing through
a period of prosperity, the like of which
was never before experienced. The steel

companies, although working night and
day. cannot keep pace with the demand
and are therefore getting behind on de-

liveries. The demand for steel for ghells

is taking the capacity of mills to the

limit, but plants are being extended to

take care of the increased business.

Prices on finished and semi-finished

steel products are very firm, with a high-

er tendency for most lines. A few ad-

vances have to be noted such as lap-

welded boiler tubes, wood screws, wire

nails, cut nails, grey forge pig iron and
Lake Superior charcoal iron. Ware-
house prices for Pittsburgh bars, etc.,

are higher. Steel bars are still be-

ing quoted at 2.75c and iron bars

at 2.50c, but higher prices are ex-

pected in the near future. Wrought
iron pipe is very firm and may go higher.

Smooth steel wire has advanced 15c and

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain

LafouUoux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.O.

is now quoted at $3 base. Pressed steel

spikes % in. diameter, have advanced to

$3.25 per 100 lbs. Prices of Pittsburgh

bars, plates and sihapes are still with-

drawn and the situation is unchanged.

The situation in the galvanized sheet

trade does not improve. Manufacturers

are handicapped by the shortage of steel,

the scarcity of sulphuric acid, and high

price of spelter. Prices of galvanized

sheets are very firm at the advance an-

nounced last week, and there is a prob-

ability of further advances. Prices of

black sheets are strong and are slowly

advancing. Black No. 28 gauge are quoted

at from 2.40c to 2.50c, Pittsburgh base.

Blue annealed No. 10 gauge are quoted

at from 2.15c to 2.25c, Pittsburgh base.

In the United States market, the ad-

vance in prices continues and tlie diffi-

culties of quoting the market are in-

creassd by the inability of many pro-

ducers, particularly on billets and wire

rods, to take any of the business oflfered.

As regards buying of shell steel, deliv-

eries reaching to November, 1916, arc

now being considered in connection with

business from one country in Europe.
The market for large rounds is very
strong, but rather less active.

Other small steel bars are still being
quoted at 1.70e Pittsburgh, but this fig-

ure is more or less nominal, 1.80c being
nearer the market, Pittsburgh. Buyers
of billets are experiencing considerable
difficulty in getting their needs supplied.

There is a big demand and the scarcity is

getting more acute. Prices continue to
advance. Bessemer billets are now quot-
ed at $29, open-hearth billets at $30, and
forging billets $52 base, f.o.b. Pitts-

burgh. Steel hoops have advanced to
1.90c Pittsburgh.

Pig Iron
The market continues very strong and

prices of all American brands of pig
iron have advanced. It is reported that
a shortage of iron is threatened, par-
ticularly at Buffalo. All quotations on
charcoal irons have been withdrawn by
the principal Lake Superior district pro-
ducing interests. Lake Superior char-
coal iron has advanced to $17.75 Chi-
cago, and grey forge to $16.95 Pitts-
burgh. Hamilton and Victoria brands
are firm but unchanged at $23 per ton.

Machine Tools
The situation in the machine tool mar-

ket is unchanged. Dealers are very busy
figuring on shell equipments and have
lately sold a number of lathes for ma-
chining 6-in. shells. An interesting fea-
ture in the trade is the development of
special machines for making shells and
shell parts. This work is keeping a num-
ber of smaller machine shops actively
employed and the larger concerns are
also very busy turning out machinery
for making shells. Machine shops con-
tinue to work at full pressure, both
those making shells and those making
machinery for shells.

Supplies
The active demand for machine shop

supplies continues and business is very
brisk. Prices generally are very firm.
Milling cutters have advanced again, and
are now practically 150 per cent, higher
than they were 12 months ago. There
is no improvement in the high-speed
tool steel situtaion and prices now range
from $2.85 to .$3.05 per pound. Tungsten
is still very scarce and prices continue
to advance. Gasoline, benzine, turpen-
tine and linseed oil are all very firm and
higher prices are expected.

Old Materials
The market generally has a weak ten-

dency, but prices are unchanged, ex-
cept for No. 1 wrought iron, which is

stronger and has advanced to $9.,'>0.

Heavy melting steel is in good demand.
as also are the difTerent grades of copper.

Metals

There is an easier tendency in the
market this week and both tin and spel-
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ter Lave declined. The tiu market is

dull in London, tlio weakness being at-

tributed to the increase in visible sup-

plies. The spelter market appears to be

demoralized in New York, following a

decline in London. The copper market is

quiet and prices nominal. There is no

change in lead and the market is dull.

Antimony has an easier tendency and

aluminum is also unchanged.

Tia.^The tin market continues to de-

cline to a more normal basis. Tlie recent

sharp advance was quite unwarranted

and the market will no doubt get back

to the price prevailing immediately pre-

vious. The visible supply is increasing

and there is less tear of any shipments

being lost tliroii\;h submarine ojieraiions.

The local market is weak and has de-

clined le, tin being now quoted at 45c

per pound.

Copper.—The local market is very

quiet and will probably remain in this

condition for the next two or three

weeks. The reeent buying movement has

died down and the tendency will be for

consumers to stay nut of the market for

the balance of the year. The market has

become a purely nominal one and (|uo-

tations are unchanged at 20%c per lb.

Spelter.—The market is demoralized

in New York, and there is a lack of sup-

port on the part of the large interests.

The market has been following London
and a sharp drop there affected New
York. Buyers are holding off and prices

are nominal. Spelter is weak locally and

has declined Ic, being quoted at 20c per

pound. Zinc ore is quoted from $100 to

$1]5, Jop'.in, Mo.
Lead.—The market is dull and fea-

tureless, the "Trust" price of 5.25c be-

in? still lield at New York. Local quota-

tions are unchanged at 7c per pound.
Antimony.—The market is dull and

prices remain about the same on all posi-

tions. Antimony is unchanged locally at

4C'^- lu'v Duund.

Aluminum.—The market is easier, but

prices are unchanged. Supplies of alum-
inum are coming in rather more freely,

which will have a tendency to weaken
the market. Local quotations are un-

chanired at 6oc per pound.

Solder.—The market is weaker follow-

ing the decline in tin, and nrices have
declined. Solder, "half-pnd-l^alf," is

now quoted at 24c per pound.

WINTER MAIL PORT CONTRO-
VERSY

IN the annual controversy between Hali-

fax. N.S., and St. John, N.B., as to their

respective merits as winter ports, a let-

ter written by Sir Thomas Shaughnessy,
president of the Canadian Paeiflc Bail-

way Co.. is takin<r a very iinportant place
this year. The letter was in reply to
one from Sir Robert Borden, who had
placed before Sir Thomas Shaughnessy

telegrams and letters from the Halifax

City Council and Board of Trade regis-

tering strong protests against sending

the Corsican and other mail ships to St.

.John without calling at Halii^x. The
letter of Sir Thomas Shaughnessy to Sir

Robert Borden reads as follows:

—

"I wish that it were possible to com-

ply with your request to have our pas-

senger ships call at Halifax on the in-

ward and outward trips this winter, but,

as I said to you personally, I am con-

vinced that it cannot be done in the

interest of the country.
'

' The war .has brought upon us a con-

dition of things with reference to our

Atlantic steamship service that could

not have been foreseen, and that it will

he diflfieult for us to satisfactorily meet,

even with out greatest efforts. As you

CANADIAN PURCHASES FOR
FRENCH WAR OFFICE

Philippe Roy, . General Commis-
sioner for Canada, Paris, advises

the Department of Trade and
Commerce, Ottawa, that an order

has been issued by the War De-

partment of the French Govern-

ment to the effect that all pur-

chases made by the Supply Branch

in Canada will pass through the

Hudson Bay Co. Canadian produc-

ers should therefore submit their

future offers through the office of

that company at Montreal, It is

further stated in Mr. Roy's com-
munication that Canadian lumber,

steel and meat will find in France
an important market for years to

come, but it is necessary that Can-

adian firms should have in Paris

representatives entrusted with the

necessary authority, especially if

it is desired to secure Government
contracts.

know, a great many of our ships have
been taken by the Admiralty, and we
have found it impossible to charter a

sufficient number to replace them.

"In these circumstances we must
either utilize such steamships as are

available to the utmost, or we must per-

mit a substantial percentage of our Can-
adian exports to be diverted from Can-
adian ports.

"Apart from all other considerai;ions,

the Halifax call would involve a delay

to our passenger ships of from two or

three days on each round voyage, witli

a like reduction in their freight carryina-

effieieney. Our endeavor must he this

winter to avoid unnecessary detention
of a single hour, so as to secure the full-

est advantage of their carrying capacity.

By running direct to and from St. .Tohn.

in these exceptional circumstances to

which I have referred, no precedent is

being established.

"When normal conditions return, the

Halifax mail service and the terras upon
which it is to be conducted will be open

for consideration."

®
REMEMBERING EMPLOYEES AT

THE FRONT
ARTHUR MARSH, brother of Lt. C^.l.

Marsh, president of Marsh & Henthorn.
Belleville. Ont., and Bombardier F.d.

Blaylock, a member of the office staff,

who spent last Christmas in Salisbury

Plain Camp, and who knows the needs

of the soldiers at the front have pre-

pared a large number of Christmas

lioxes, weighing the limit of eleven

pounds each, one for each former em-
ployee of the firm now on active ser-

\i<'e. The firm and the entire office

and munition staff contributed to the

gifts. Each man gets a box containing

the following:

Three plugs 10c "Prince of Wales"
chewing tobacco.

One 30c plug "T & B" smoking to-

bacco.

Fifty "Sweet Caporal cigarettes in tin

box.

One 2.5c pipe.

Two small boxes safety matches.

Five packages chewing gum.
Five packages chocolate.

One box "Lifebuoy" soap.

One pad writing paper.

One bundle envelopes.

One pencil.

One tin of sardines.

One tin of condensed coffee.

Half-pound tin Brazil nuts.

Half-pound of shelled walnuts.

One package of dates.

Twenty-five cent tin "Oxo."
One tin of "Paris" pate for sand-

wiches.

One Christmas cake, 1^ o lbs.

One package butter scotch.

One steel mirror in case.

One tin insect powder.
One tooth brush.

One pair leather mitts, oil tanned.

One pair oOe socks.

One package bachelor's buttons.

Two I'aiidkerchiefs.

One hand towel.

The men who fire the munitions will

certainly he deeply appreciative of the

thoughtfulness of their comrades who
are makintr the shells.

®
NOVEMBER REVENUE A RECORD
THE war budget is giving results ex-

ceeding the most sanguine expectations

of the Minister of Finance. The total

revenue for the month of November is

$17.072.45().76, an increase of $7,576.-

920.46. over that of November of last
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year, and the largest for any month in
the history of the Dominion.

For the eight months of the present
fiscal year, ended November 30th, the
total revenue aofgrefrates $104,750,000, as
against $90,400,000 for the last fiscal
year. when, owing to the eflFect of the
war, trade was badly demoralized during
August, September, October and Novemt
ber, of the eight months in question.
The estimate of the Minister of Finance
tliat his budget of February last would
realize thirty millions of additional re-
venue is not certain to be substantially
exceeded.

The policy adopted by the Govern-
ment at the outbreak of the war of pro-
ceeding only with works actually under
contract is now bearin? its full fruit.
For the first eight months of the current
fiscal year the ordinary expenditures
show a reduction of over ten million dol-

.lars, and the capital expenditures of
about three millions. Between increased
revenue and decreased expenditure the
financial position this year as compared
with the previous year shows a favorable
balance of twenty-seven million dollars.
The Dominion is thus daily becoming
stronger to meet the inereasindy heavy
expenditures of the war.

CANADA'S WAR LOAN
TIIK Government has decided to make

" Canadian War Loan one hundred in-
>i<ad of fifty millions. The extra fifty
millions will be obtained fro-m the sixty

''1 milli(ms of the over-subscriptions t"o

original loan, and will he used as a
'ledit for the Imperial Treasury to pay
I'll- shells, munitions and other war sup-
plies ordered by the Imperial Govem-
iiient.

It is tl'e first stop towards doing Can-
ada's fair |iart in helping the mother-
land to finance the enormous war ex-
penditure of $25,000,000 per day, which
the Imperial Treasury has 'hitherto
borne unaided. It means that the Gov-
ernment has definitely embarked on the
policy on helping the motherland not
only with men and munitions, but also
with money, and of returning, in part at
least, the assistance whieh the Dominion
has received from Britain in the way
of war loans and through half a billion
dollars' worth of war orders. Later on.
when the first fifty millions of advances
to the Imperial Treasury are exhausted,
the Government will "devi.se a plan
whereby with the co-operation of the
chartered banks a further credit for the
same purpose will be createfl."

Before tlip war is over the extent of
this financial aid to Great Britain is
likely to amount to $300,000,000 or more
—all of which will eventually be paid
l>y the motherland, and is beinj imme-
diately paid in tl-e shape of war orders.

CANADIAN- MACHINERY
which are keeping Canadian industries
busv.

®
C.P.R. PURCHASES FOR BRITISH

GOVERNMENT
THE C.P.K. is providing the British
Government with war necessities rang-
ing over a wide field. Excluding horses,
fodder, ammunitions and munitions,
there is hardly anything that could be
mentioned that the company is not in-
terested in purchasing, if it can show
relation to the needs of the military in
the field. The amount ordered at first

was small, because the British authori-
ties did not know to what extent Canada
could supply the articles needed. In fact
the orders at first did not total $500,000,
but when Sir Thomas Shaughnessy went
over to England and consulted with the
authorities he was able to inform the
latter as to the aptitudes of our Can-
adian manufacturers.
The orders include millions of pairs of

socks and drawers. Shovels and spades
are in much demand by the military au-
thorities on the other side, with whom
the C.P.R. deals entirely, placing its ex-
perience at the disposal of the British
War Office, in a spirit of patriotism,
rather than in that of a hucksterer.
Handled axes have been in great de-
mand

; and the country has been scoured
for them. Wire cable was badly needed,
and hundreds of miles of it have been
ordered by the C.P.R. department. Rub-
ber boots of the full hip pattern, snow-
shoes, eheese, safety matches, shoepacks,
evaporated vegetables, including pota-
toes, which are in great demand, etc.

Cement sacks were secured from the
Canada Cement Co., to the number of
8.000,000 cliisels, screw-drivers, vises,
brass drills, shears, augers, punch cut-
ters, helmets, etc.; in fact, there is noth-
ing which could be included in the neces-
sary outfit of troops in the field which
is not in demand.

The British authorities could take
many more things w,hicli Canada does
not, as yet, manufacture, but the C.P.R.
has focused every manufacturing inter-

est in the country on Room 114, on
Windsor street—a room which displays
no sign, hints no business, but in which
are thousands of samples, and always n

large number of manufacturers, or their
agents, for the company deals direct.
To date more than five million dollars'

worth of sroods and materials have been
purchased.
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assist in the partial financing of Great
Britain's expenditure for shells, muni-
tions and supplies in Canada, and the
means by which such assistance could be
best afforded.

It is understood that such methods
as the issue of Dominion notes against
gold depositwl in London, acceptances of
bills of exchange and advances to manu-
facturers and others against Treasury
bills or other securities, were discussed.
It is believed that the Minister of Fin-
ance has in mind a plan which will ma-
terially assist in the financing of the
purchases in Canada by the Imperial
Government during the next six months
or year.

The suggestion has been put forward
frequently since the outbreak of the war
that Canada should finance her own war
expenditures in their entirety, as well as
the purchases of Great Britain and the
Allies in Canada. The following fleures
show the nature of the problem!

Canada's war expenditure from the
outbreak of the war until December 31st,
1916, will probably amount to $400,000,-
000. The pureliase of Great Britain and
the Allies of supplies and munitions will
probably by that date have exceeded
$600,000,000. The total of Canada's war
expenditures and purchases by the Al-
lies will thus be over one thousand mil-
lion dollars. Up to the outbreak of the
war Canada had been, and is still a bor-
rowing country, depending upon outside
money markets for the sale of her
Dominion, provincial and municipal
securities.

As Canada has no international money
centre like New York or London, where
accumulations of capital are available
for short-date Treasury loans or for the
sale of Government securities, it is ob-
vious that Canada will not be able to
provide funds for the whole, but for only
a part of her own war expenditure.- and
by way of advances for the expenditure
in Canada by the Allies for supplies and
munitions. Only by production and sav-
ing is it possible to increase the supply
of Canadian capital available for this
purpose.

®

BANKERS DISCUSS MUNITIONS'
FINANCINa

THI', Minister of Finance on Dec. 2,

conferred with a Committee of the Can-
adian Bankers' Association whom he
had invitefl to Ottawa to discuss with
him the extent to wliich Canada might

Laurentide Power Co. Board. .1. E.
.Aldrod, president of the Shawinigan
Water & Power Co., and Cedars Rapids
Power, has been chosen as president of
the Laurentide Power Co., while F. A.
Sabbaton was elected vice-president.

The other members of the board include
Edwin Hanson, C. R. Hosmer, Georw
Chahoon, jun., .1. H. A. Acer, Howard
Murray. .lulien C. Smith, and Secrelary-

Treasurer W. F. Robinson. One vacancv
on the board remains unfilled, and it is

held for a representative to be named
by the Shawinigan Water & Power Co.
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Engineering
St. Mary's, Ont.—C. Richardson & Co.

are equipping- a plant for making shells.

Hamilton, Ont.—The Tallman Brass

Co. are making an extension to their

plant.

Toronto, Ont.—The Multipress Co. is

in the market for drop hammer and

screw presses.

Lachine, Que.—The Dominion Bridge

Co. are building a brass foundry at a

cost of $20,000.

Hamilton, Ont.—The Acme Stamping

Tool Works will make an extension to

their plant to cost $3,000.

Toronto, Ont.—The Chapman Double

Ball Bearing Co., have started work on

a further addition to their plant.

Blenheim, Ont.—The Pere Marquette

Railway Co. may instal a pumping plant

here, taking water from the River Eau.

Wallaceburg, Ont.—The Wallaceburg

Brick Co. will erect an addition to its

plant and will install machinery for the

manufacture of tile, etc. ..

Waneta, B.C.—The Waneta Develop-

ment Co. will construct a hydro-electric

power plant at the Columbia and Pend

O'Reille Rivers, B.C., to have a capacity

of 80,000 h.p.

Peterborough, Ont.—The Peterborough

Metal Products Co. will take over the

premises formerly occupied by the Can-

adian Cordage Co., and will install ma-

chinery for manufacturing metal pro-

ducts.

Englehart, Ont.—A representative of

the Riordan Paper Mills of Montreal,

has closed a deal for the old Foster Mill

at Haileybury, and are placing new ma-
chinery in it for rossing the pulpwood
they expect to purchase in Temiskaming.

Welland, Ont.—The Canada Forge Co.

will build an extension to their plant.

The new building will have an area of

180 X 80 feet, and will be of structural

steel. The cost is estimated at $20,000.

and the equipment to be installed will

cost $100,000. T. J. Dillon is manager.

Ottawa, Ont.—A private concern, the

Transcona Shell Company, will make
shells in one of the several extensive

shops of the Transcontinental Railway,
near Winnipeg. The G. T. P. some time
ago secured a contract, but has since

transferred it to the Transcona Shell

Co. It is understood that Montreal capi-

talists, headed by Sir Edward Holt and

Henry Timmins, are interested.

Municipal
Otterville, Ont.—A hydro-electric sys-

tem will be installed here to cost $2,150.

Lambeth, Ont.—The town will con-

struct a pump house and install new ma-

chinery.

HuntsvUle, Ont.—The town council

will build a sub-station and improve the

power plant and distribution system.

Samia, Ont.—The City Council have

decided to lay an intake pipe from the

third basin of the Point Edward plant

out into the lake.

West Lome, Ont.—It is proposed to

spend $8,000 on a hydro-electric power

system. A by-law will be submitted to

thp ratepayers on December 20.

Sherbrooke, Que.—The city 'council

are considering alterations and improve-

ments to the water power, electric trans-

mission and lighting plants.

Edmonton, Alta.—The City Council

contemplate spending $274,967 on a sew-

age disposal plant. A by-law will be

submitted to the ratepayers on Dee. 13.

Springfield, Ont.—A by-law will be

voted on by the ratepayers on December
9 to authorize an expenditure of $5,000

on the installation of an electric light

plant.

London, Ont.—It is announced that

owing to the increase of the consumption

of hydro power the rate charged London
by the Ontario Commission would be

reduced January 1 from $24 to $22.

Cornwall, Ont.—The town will pur-

chase a new pump and make extensions

to its waterworks system to cost $25,-

000. A by-law will be voted on by the

ratepayers on January 3.

Samia, Ont.—The city contemplate im-

provements and extensions to the 'water

distribution system. A by-law will be

voted on to sanction the necessary ex-

penditure, which is estimated at $12.-

000.

Berlin, Ont.—The City Council have

decided to submit a hydro-radial by-law
for $779,000 to the ratepayers. Waterloo
Town and Waterloo Township Councils

also voted in favor of submitting similar

by-laws, the former for $193,000, and

the latter for $521,903.

Winnipeg, Man.—City Engineer W. P.

Brereton has recommended the installa-

tion of two gas engines at the high-pres-

sure plant on James Ave., to be used to

develop electrical energy sullicient to

operate two o,000,000| gallon motor-

driven booster pumps at the McPhillips

street pumping station. The cost of this

=!tand-by arrangement would be .$21,000.

General Industrial

Windsor, Ont.

—

The Vacuum Street

Cleaning Machine Co. are considering

the building of a factory in this district.

Fort Erie, Ont.—The International

Safe & Register Co., contemplate tha

erection of an addition to their factory

shortly.

Nelson, B.C.—Donald Eraser, Ltd.,

Frederieton, N.B., have commenced the

re-erection of their sawmill on the Mira-

michi River.

Hamilton, Ont. — The Proctor &
Gamble Co., soap manufacturers, have

had plans prepared for an addition to

their factory.

Toronto, Ont.—A fire last Friday dam-
aged the Gold Medal Furniture Mfg. Co.

factory to the extent of $100,000. W. J.

McMurtry is, the manager.

St. Catharines, Ont.—The Marathon
Rubber & Tire Co. have begun the erec-

tion of a factory, and expect to have the

plant in operation by the first week in

March.

Saskatoon, Sask.—The Alaska Bed-
ding Co., of Montreal and Winnipeg,
have purchased the entire plant of the

Stamco Mfg. Co. The building has been

taken over by the T. Eaton Co., and the

Alaska Bedding Co. will store the ma-
chinery until the spring, when it will

probably be utilized.

Moose Jaw, Sask.—Two large manu-
facturing concerns, one of Vancouver,

B.C., and the other in Iowa, are looking

at Moose Jaw favorably at the present

time, as a most suitable city in which to

establish branch factorires. The Van-
couver, firm is interested in the manu-
facture of brushes and brooms, while the

Iowa firm manufacture fountain pens.
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Large Shells : Production Problems and Possibilities- --V.
By C. T. D.

In preparing to undertake the production oj large shells up to 9.2 in. dia., manufac-
turers will encounter problems of a nature altogether different from those connected with 18
pdr. shells. Automatic machinery will not be so applicable to the larger sizes, and produc-

tive ability will centre largely on such points as sequence of operations, tooling methods, etc.

ALTHOUGH the majority of manu-
facturers who have undertaken
the production of large shells are

already operating plants of more or less

magnitude, they are more than likely to

lind that a considerable number of new
machines will be necessary in order to

maintain deliveries. Those firms who
are already established, especially in

lines of a general nature, will lean to-

wards the adoption of machines which
possess features and quality of more
than temjiorary interest. The increased

industrial activity which is ultimately

expected justifies the selection of ma-
chine tools which can be expected to

continue rendering good service for

years to come.

Machines of this class have been pro-

duced by several makers during past

years, which, although primarily adapted
to munitions manufacture, are of con-

siderable value as producers in estab-

lishments of the class referred to.

The installation of such machines at

the present moment, while initially more
costly, is ultimately a double economy,
because, firstly, they are the result of

many years' experience by large organi-

zations, who have made a success of

work of this kind. They have been

tested out under months and years of

severe service, consequently their makers
cam supply them with the assurance of

immediate production without that ex-

perimenting which has so frequently to

be done when one is operating along

new lines. Secondlv. when their work

FIG. 15. PROJECTILE BORING LATHE BX5R SHELLS FROM 6 IX. TO 12 IN. DIA.

on war material is finished, their sound
design and first-class construction give

them a high permanent market value,

whether they are retained in a factory

or offered for sale.

For many years the John Bertram &
Sons Co., of Dundas, Ont., have spe-

cialized in the building of machine tools

of the highest grade for many lines of

engineering work, and their activity in

providing equipment for munitions

plants has been characterized by all the

features of their normal efforts.

The acconi])anyin'/ schedule of opera-

tions suggested by tlieni is based on use

of machines which have been developed

specially for large projectile work, yet

have that value for other lines which

FIG. 14. ar,-IN. MOTOR-DKIVEX LATHE KOK TURNING LARGE SHELLS.

appeals to the fore-armed manufacturer.
Minor operations are performed on ex-

isting types of machines which call for
no special comment.
Comparing these operations with pre-

vious suggestions, the principal feature
observed is the thoroughness of the me-
thods adopted. For instance, when fin-

ish turning the body in the fifth opera-
tion, the shell is mounted on a special

arbor which extends through the nose,

thus insuring absolute concentricity be-

tween inner and outer surfaces. While
the careful performance of previously

published methods on miscellaneous ma-
chines would produce work of the re-

quired accuracy, the absolute certainty

of these methods ultimately results in

greater output.

Illustrations of the principal ma-
chines referred to are shown in Figs.

14, 15 and 16. Fig. 14 shows the 36 in.

heavy duty engine latlie used for the

third operation. While of seemingly

conservative design, this machine has
several features which call for more
than passing mention. The strain of

constant heavy cutting on rough t'oru-

ings demands more than ordinary stiff-

ness, and both the main spindle and the

tailstock spindle are supported in such

a manner as to insure the desired

rigidity. The drive is from a variable

speed motor, with a minimum amount of

gearing, which is entirely enclosed. The
headstock is of box form, the side wallr.

imparting considerable added stiffness

to the spindle bearings.

A very liberal amount of bearing sur-

face is provided for the carriage, while

the attention given to Buch important
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details as lubrication and the proviaion

of dust scrapers to prevent the entrance

of cuttings beneath the carriage are

mediate interest at the present moment

is the heavy projectile boring lathe,

shown in Fig. 15. This machine swings
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trol handle is carried by a bracket,

which can be moved along the bed as de-

sired, giving complete control over the

motor from the position most convenient

for the operator.

As boring operations form almost the

entire work of this lathe, special pro-

vision in the shape of a self-oiling roller

type thrust bearing has been provided

to prevent trouble under continuous

heavy duty.

The tailstock is designed to carry a

square boring bar of generous propor-

tions, and made from a steel forging.

The bar is fed forward by a pinion en-

gaging with a rack on its underside.

The feed shaft extends along the back

of the bed. Mounted on the back end

of the rack pinion shaft is a large worm
wheel, the worm which drives it being

driven from the feed shaft through a

small train of spur gears.

The movement of the bar is controlled

by suitable cutters, which are fed

straight into the forging, the travel cf

the boring bar being in a straight line

only.

The engine lathe shown in Fig. 6 is a

30 in. double-geared type, suitable for

performing the various operations in-

volved in grooving, waving and band-

turning or forming. Although not of

such massive design as the lathe shown
in Fig. 14, it possesses all the elements

of rigidity, the tailstock being liberally

proportioned and securely bolted to its

base block.

The four-sided tool post, shown in the

illustration, is that which is ordinarily

supplied. When equipped for grooving

and waving, a special rest is substituted,

consisting of a lower slide, which is

mounted directly ip the carriage, and

has cross adjustment by a hand screw.

A tool slide is mounted on this lower

slide.

band lathe, the drawing showing the ar-

rangement for the 9.2 in. shell.

The bearings are cast integral with the

bed, and are of large size, the front one
being 9% in. dia. x 7 in. long, and the

rear 6 in. dia. x 7 in. long. Both bear-

ing caps are machine fitted, and se-

cured by four heavy studs, the forward
cap being interlocked with the bearing

to take the end thrust without end shift.

Bearings are babbitt-lined and provided

with shims for taking up wear.

The tailstock is a very rugged casting,

located and bolted to the bed to suit the

size of shell being machined. The spindle

is 5 in. diameter, finished by grinding,

and holds a heavy centre fitted to a No.

5 Morse taper. The spindle has a quick

movement of about 6 in., actuated by
rack and pinion. Its exact position is

determined by a swinging stop at the

rear, which drops over the end of the

spindle when it has advanced far enough.



546 Volume XI \'

The Development of Quick Acting Forging Presses— I.

By A. J. Capron, M.Inst. C.E.

The accompanijing article formed the suhjcct matter of a paper presented at the Inter-

national Eiifiineering Congress, San Francisco, last Sepfember. Recent progress and present

status of the art of forging, together with the relative advantages of the quick-acting forging

press over the steam hammer, constitnte the salient features of the detail contents.

DURING tlie past ten years great

developments have taken place in

the art of forging, and over widen-

ing fields of industries, requirements in

forg^ngs have increased rapidly. In the

first place, large forgings are required,

particularly for the increased calibre of

guns that have been coming into use,

and for turbine drums, wlieels, and
spindles, in many cases requiring an

ingot of as much as 100 tons weight.

Again, forgings are being much more
extensively used in preference to steel

castings. This applies particularly to

marine work, where reliability is the first

consideration, and some saving in weight

is of more consequence than economy in

production. It also applies largely to

forgings of all kinds for general eniiin-

eering work. When steel castings were
introduced, they were used in many
cases to replace forgings, at first often

made in iron and subsequently in steel,

the steel eastings effecting a great saving

in the cost of machining, particularly in

the case of articles of intricate form.
The introduction of higli-speed steel dur-

ing the last fifteen

years has so reduced

the cost of machining

that forgings have
been replacing cast-

ings, in many cases

advantageously as re-

gards the cost of pro-

duction, and their

use in this direction

is continually extend-

ing. This develop-

ment is greatly assist-

ed by the improve-

ments that have been

made in the art of

forging.

For the production

of the heavier forg-

ings, presses have
been used in prefer-

ence to hammers for

as long as thirty

years in many of the

large steel works

;

but such presses are

comparatively slow in

their action, and it is

only within the last

ten years that great

improvements have
been made in their in.

design and construction, and more parti-

cularly in tlieir speed of working, which

has rendered presses suitable for almost

all classes of work, except the lightest

forgings, which come within the range

of small steam 'hammers or drop-stamps.

Forging Press and Steam Hammer
Comparison

The press possesses many advantages

over the hammer in its effect on the ma-
terial, in the manipulation of the forg-

ing, in output and economy in working,

and in absence of noise and vibration,

which, in the case of heavy hammers, is

always objectionable, and often detri-

mental to adjacent buildings and ma-
chinery.

Effect on the Material

Dealing first with the effect on the ma- •

terial, the squeeze of the press penetrates

to the centre of the forging, as is evi-

denced by the bulging of the sides of the

forging at each stroke; whereas the blow

of tlie hammer has much more of a sur-

face effect, often leaving the sides of tlie

i.N«i l'l;i:ss 111' i;.(HKi I'n.sj-

forging iiiiite concave unless the power

of the hammer is very ample. As a re-

sult of tliis difference of action, tlie ham-

mered forging shows a slightly finer tex-

ture on ^the surface, but a distinctly

mor open grain of metal towards the

centre. The pressed forging, on the

other hand, shows a fairly fine and prac-

tically uniform texture througliout the

entire section.

Individual tests may not always show

a very marked difference between

pressed and hammered forgings, because

a good deal depends on the relative

powers of press and hammer to the size

of the forging, the temperature at wliich

the work is done, and the subsequent an-

nealing or heat treatment; but in the

course of the regular manufacture of

tires, for example, it has been found

that much better and more reliable tests

have been obtained from the press than

from the hammer. This advantage of

the press is recognized by Government

requirements for forgings which stip-

ulate that, for rolled or hammered steel,

the ingot must have an initial section

eight times the fin-

ished section, where-

as those pressed need

have an initial sec-

tion of four times

only.

Manipulation of the

Forging

For the expeditious

and accurate manu-
facture of forgings, a

great deal depends on

the ease and conveni-

ence with which the

forging itself and the

tools required for its

production can be

handled ; and com-

paring the action of

a press with the blow

of a hammer, it will

be readily understood

(that the advanttige

in these respects is

entirely on the side

of the press. In the

first place, it is essen-

tial in working under

a hammer that the

forging should lie true

on the anvil, otiier-

wise a fair blow can-
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not be struck, and an objectionable shock

may he caused to the crane earryincr the

forging;, and perhaps also to the men
who are manipulating it; whereas a

press will bring the forging to its cor-

rect position on the anvil w-ithout caus-

ing any jar and without interfering with

the effect of the forging stroke.

When using tools under a hnmmerj
much greater care must be used to place

them correctly and to hold them in posi-

tion, because the repeated blows of the

hammer tend to displace them, A press

on the other hand, once the tool is cor-

rectly placed, holds it in position until

the cutting or forging stroke is complet-

ed. This enables such work as cutting

or necking to be done much more easily

and accurately under a press than under
a hammer. For making a tapered forging

with a press, a wedge-shaped block to

give the correct taper can be laid on the

anvil without any fixing. With a ham-
mer, such an arrangement would require

fixing to prevent its being displaced.

To forge accurately to size with large

presses, a scale or indicator-dial can be
used, worked from the cross-head, which

enables the operator to read the reduc-

tion made at each stroke and to work the

forging down to the finished size without

any measuring. With small presses, a

gauge piece is often used between the

tool-faces which enables the forging to

he made ex-act to size. With a hammer
neither of' these methods can be used

conveniently.

Output

In almost all classes of work the press

has a great advantage over the haminer
in the matter of output. The blow of the

hammer produces a very limited effect,

aenerally reducing the forging by only

the fraction of an inch, whereas the

press will make a reduction of several

inches per stroke, which, in straightfor-

ward cogging or rough forging work, na-

turally increases the output enormously.

A good modern forging-press of 2000

tons will make as much as twenty 3-in.

(75-mm.) strokes, or a total penetration

or reduction of the forging of 60 in. (1,-

">00 mm.) per minute. In rounding up or

finishing a forging, such a press will

work up to 60 strokes a minute, so that

it is as fast as a hammer in finishing,

and much superior to a hammer in cog-

ging and rough forging.

As an instance of the output obtain-

able with a modem quick-acting press, a

2000-ton press of the steam intensifier

type, startimr with a 4.5-in. (1.14.3 m.)

ingot, has coggod <lowh and finished a

30-ft. (9-m.) lensrth of well-finished 15-

in. (.381-mm.) shaft in one heat, usins
only flat tools. With a hammer of equi-

valent power, this work would have re-

quired not less than three heats. .\« an-

other instance, a 1000-ton press, work-

ins- on 24- in. (600-mm.) ingots, has

forged 31 tons of 15-in. (3,75-mm.) round
shafts in eight hours, and as much as 34

tons of miscellaneous forgings have been

produced in eight houi-s by the same

press. These are undoubtedly perform-

ances which could not be approached by

any hammer.

With forgings of a more intricate

shape, the advantages of a quick-acting

press over a liammer are even more
marked, because the same advantage in

speed of penetration is obtained com-

bined with rouch greater facility in

handling the forging and, at the same

time, the production of a forging more
accurate to shape and size. As an in-

stance, an 800-ton press, which is nom-
inally equivalent to a 7-ton hammer, has

produced the forgings for an anchor

weighing 11 tons in three days. Proper-

ly, this size of work should have been

done under a press of 1,200 tons, which

could have cut the time occupied to

about one-half.

Hollow forging is another class of

work for which the press is much better

adapted than the hammer. This is par-

ticularly the case in expanding opera-

tions for making hoops or drums, be-

cause the mandrel and its supports stand

up far better against the squeeze of the

press than against the blow of the ham-

mer, resulting in more expeditious and

better wort.

Economy in Working

The principal factor in economy in

working is the much larger amount of

work that can be done in a heat under n

good quick-acting press than under a

hammer, as there is not only the actuiil

saving in time, but considerably fewer

heats are required to produce the same

weight of forgings, and consequently the

expenditure in fuel in reheating is gTeat-

ly reduced'. Besides this, the steam con-

sumption of a good modem press is

barely half that of a liammer for tlie

same output.

Actual results over extended periods

with presses have shown that in the pro-

duction of solid, heavy forgings, such as

shafts, the consumption ' of coal for

steam production averages 3 cwt. (150

kg.) per ton of forgings; but for general

work the consumption may be taken at

from 3 cwt, to 5 cwt, (150 kg. to 250 kg.)

per ton. It is evident that with a ham
mer a great deal of useful work is lost ii.

vibrations; and in a paper on "Power
Forging," with special reference to

forging-presses, by Qerdau and Most a,

published in the Journal of the American

Engineer, July, 1011, it is assumed that

this loss amounts to one-third of the use-

ful work, wliich is probably not over the

mark. A calculation by the same authors

gives the following results for equiva-

lent powers of hammer arid press:

Steam hammer, per stroke, 8 lb. (3,73

kg.) steam.

Steam, hydraulic press, per stroke,

3.7 lb. (1.68' kg.) steam.

An exact comparision is difficult to ob-

tain: but tlie statement made above—

;

that the steam consumption of a good

modern press is barely half that of a

hammer under average working condi-

tions—is probably well within the mark.
When coal-fired furnaces are used for

heating the forgings, it is often possible

by means of the waste heat from the

furnaces to raise sufficient steam for

working the press. This is generally

more convenient and economical than

using gas-fired heating furnaces and in-

dependently-fired boilers.

Absence of Noise and Vibration

The press, with its silent working and
absence of vibration, contrasts very fav-

orably with the hammer, which causes

much inconvenience and often consider-

able detriment to adjacent furnaces and
buildings and to the working of any ma-
chine-tools in its vicinity. In many cases

the inconvenience caused by hammers to

adjacent establishments has been so

great that, on this account, it has been

necessary to replace them by presses;

Besides this, the foundation required for

the press is very small and inexpensive

compared with what is required for a

hammer; and when the nature of the

soil is unfavorable, this difference is ac-

centuated. The working of the press is

also much less detrimental to the tools

which can often be of cheaper construc-

tion and require less frequent renewals.

Capacity of Press and Equivalent Power
of Hammer

The following table, which gives the

maximum diameter of ingot that each

power of press is capable of dealing with

effectively and the equivalent power of

steam-hammer, will be of assistance in

making a comparisort of the two methods
of forging:

—
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grot. For instance, for an ingot 24 in.

(600 mm.) in diameter, the power of

press is 1,000 tons, and the hammer 10

tons; but for a 48-in (1,200 mm.) ingot,

the power of press is 2,000 tons, and the

corresponding hammer 40 tons, and. con-

sequently, the heavier the work the

greater is the advantage of the press

over the hammer.

As stated above, for the heavier

classes of work, presses have been used

in many of the principal steel works for

as long as thirty years, the power of

such presses most generally used, up to

twenty years ago, being from 2,000 to

:t,000 tons, though during this period

some much more powerful presses, up to

10,000 tons, have been put down for

forging armor plates and for special pur-

poses. During the next ten years—thac

is, up to ten years ago—owing to the

increased size of guns and other forsings

required, a good many presses of 4,000

tons have been adopted.

During the last ten years—that is up
to the present date—owing to the fur-

ther increase in the size of guns, and
also to the larger forgings required for

marine work, particularly turbine-drums
and spindles, the power of press required
has increased correspondingly, 6.000

tons bein? the power most recently

adopted for the heaviest work of this

class.

Method of Driving Press

To explain the development in the use
of the press, some mention must be made
of the improvements that have been in-

troduced in the method of driving. The
earlier forging-presses have generally
been driven by means of pumping-en-
gines working direct into the press
cylinders, the working pressure being
usually from 2V2 to 3 tons per sq. in.

(400 km. to 480 km. per sq. cm.). For
large presses this method gives satisfac-
tory results, but it has never been used
to any extent for presses of medium
or small power, for which greater sim-
plicity and a hisrher speed of workin?,
especially in finishing, are more es-

sential.

Another method is to make the press
purely hydraulic, working it from an
accumulator. For certain special work,
such as piercing projectiles or billets for
tube-making, in which a long stroke
without any pause is desirable, this
system is undoubtedly the best. For or-
dinary forsing operations, however, for
which a short, rapid stroke is essentia],
this svstem has only been adooted to a
limited extent and is applicable only to
presses of comparatively sma'.l power.

The svstem that fulfils the require-
ments of forging best is the steam, hy-
(.raulie intensifier. For a good many
years it has been used to some extent,
but it is only within the last ten years
that it has come into general use and

been adopted extensively for presses of

small and medium jtower as well as for

the heaviest forging-presses. The ad-

vantages of the steara-intensitier presses

are that, in its latest and best form, it is

capable of fulfilling adequately all the

requirements of forging.

These include sufficient rapidity of ac-

tion in all its movements—that is, the

idle stroke when lifting the press-head

and bringing it down to its work and
the forging stroke or penetration. The
idle stroke should be from 6 in. to 12

FIG. 2. ELECTHICALLY-DRIVEN TURN-
ING GEAR FOR ROTATING

FORGINGS.

in. (152 mm. to 305 mm.) a second, ac-

cording to the power of the press and
the nature of the work, and the forging

stroke up to 3 in. (76 mm.) per second,

according to the resistance of the forg-

ing. Also there should be no pause or

dwell either when the tool first touches

the work—that is, before the forging

stroke commences— or at the end of the

forging stroke; that is to say, the return

stroke should commence directly the

penetration is completed, any pause
causing loss of time as well as chilling

the forging. The length of the forging
stroke is usually from 1 in. (25 mm.) up
to 6 in. (150 mm.), or 8 in. (200 mm.) in

the case of very large presses and the

speed of such forging from 10 up to 50

strokes a minute, a total penetration of

60 in. (1,500 mm.) a minute being ob-

tainable when the power of the press is

well up to its work and the forging

handled expeditiously.

For rounding or finishing a forging,

a very rapid stroke is desirable; a good
intensifier press of as much as 6,000

tons being capable of working up to 40

strokes a minute, and smaller presses

proportionately quicker up to 100

strokes a minute. With these speeds of

working an efficient control-gear is de-

sirable both to limit the forging stroke

and also to prevent any overrunning of

the intensifier in case the load on the

press is suddenly removed, owing to the

forging or tool slipping or other acci-

dental cause. . So successfully has ef-

ficient control-gear been applied to in-

tensifier presses that they can be worked
quite safely and easily at the hieh speeds

mentioned. Presses already constructed

on this system range from 100 up to

6.000 tons power, the larger presses giv-

ing proportionally equally as good re-

sults both in forging and in rapid finish-

ing strokes.

rorging Operations

Fig. 1 illustrates an up-to-date forg-

ing-press of 6,000 tons power, engaged

in forging a solid shaft. This press is

driven by two intensifiers. arranged to

work simultaneously or independently by

means of catches on the banding-lever.

Working simultaneously, the intensifiers

give a forging stroke of 10 in. (250 mm.)
and a speed of from six to ten strokes a

minute, according to the penetration re-

quired. When short strokes for finishing

are required, either intensifier can be

used and the press can be worked up to

forty strokes per minute.

The full equipment for such a press, to

enable it to deal advantageously with the

various classes of work, includes the

following:

—

Mandrel-gear, giving the mandrel-

blocks a travel of about 30 ft. (9 m.) on

each side of the press.

An extended base of sufficient strength

so that the full power of the press can

be exerted on the mandrel-blocks when
they are spaced at the maximum dis-

tance apart required for expandinsr work,

such as turbine-drums or gun-jackets.

Manipulating gear for handling forg-

ings without the use of a crane:—this is

particularly useful for certain classes of

work, such as forging armor-p'.ate and
turbine-wheels, and also in some cases

for cogging ingots.

Transverse tool-changing gear:—this

is useful for forging crank shafts and
similar work when it is- desirable to

change from flat tools to V-shaped or

swaging tools. The gear enables both top

and b.ottom tools to be changed very
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quickly without taking the forging from
under the press.

Turning-gear for rotating the forging:

—The most convenient form is a self-

contained eleetrieally-driven gear, sus-

pended from the crane-hook. Fig. 2 il-

lustrates such a gear. Preferably this

should be provided with a friction-

clutch which slips during the instant

that the press grips the forging.

A press with the above equipment is

suitable for practically all classes of
heavy work. Examples of forgings made
under such a press will be given in the

continuation of the present article next
week.

energy must be produced at below 1 cent

per kilowatt-hour.

The present electrical equipment using

blast furnace gas cannot do better than

7 cents per kilowatt-hour.

OPEN-HEARTH VS. ELECTRIC FUR-
NACE FOR COMMERCIAL STEELS
THE fundamental question is one of
cost, and any authentic figures are al-

ways welcomed as throwing fresh light

on this subject, which is of great com-
mercial interest. The fact that the elec-

tric furnace can successfully compete
with the crucible process, and in some
cases with the small converter, is, we
think, established, but a comparison of
the electric furnace with modern open-
liearth furnace is open to discussion,

and is made the subject of an article by
S. Cornell in a recent issue of the

Metallurgical and Chemical Engineering.

In order to provide data on this point
a table has been compiled for a year's
operation of a large open-hearth plant
and compared with what is claimed to

be practice obtainable in an electric fur-

nace plant of the same capacity. The
opon-hearth plant consisted of 80-ton
furnaces, having a production of 200
tons of ingots per day for each furnace,

compared with 20-ton electric furnaces,

approximately the same capacity per
day.

Dealing with the materials necessary
to make one ton of steel, and including

all consumable material and cost of re-

pairs, it is calculated that the cost per
ton of steel is $14.50 for the open-hearth
against .$18 for the electric steel. The
cost and quantity of raw material is

taken to be the same in both cases, and
the difference is due entirely to a fuel

cost for producer gas being 54 cents for

the open-hearth, as against $4.40 for

electric power in the electric furnace.

The general labor charges which are

common to both processes is worked out

iit $1 per ton of steel, whilst the cost

of general repairs is given as 6 cents

per ten.

From a careful, consideration of the

outlay necessary in installing electric

furnaces of sufficient capacity to pro-

duce the same tonnage as a set of open-

hearth furnaces, it is calculated that in

order to compete in cost the electrical

HINTS TO FOUNDRYMEN
A CONTRIBUTOR to "Engineering"
says it appears to be general practice

to make patterns for all classes of cast-

ings, light or heavy, and to ignore loam
work as being either too costly or caus-

ing too tnuch dirt in the shops. This is

entirely wrong, as I think some of those

in charge have but little knowledge of

how loam work can be made to advan-

tage over sand, both as regards cost and
keeping the shop just as clean.

I was talking to a gentleman the

other day, who thought that his was
quite a modem concern. They were en-

gaged on one class of engine, etc., or

what might be called repetition work.
There was one casting in particular be-

ing made from patterns; this was what
molders commonly call a block fly-wheel,

r^:^^-
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ILLUSTRATINQ HINTS TO FOUNDRY-MEN.

up to 12 ft. in diameter, as shown in

sketch (Fig. 1). Now to make such cast-

ings as these in sand is not only increas-

ing the cost, but causing a lot of unne-

cessary hand labor for the molders.

Anyone that claims to know anythinu-

of modern foundry practice could take

10 per cent, from the cost of a casting

of this kind by making it in loam, and
more than another 10 per cent, from all

others that were required. There is

plenty of room yet for green, dry sand

and loam work in a modern foundry, and
castings can only be produced econom-
ically by sound judgment in the use of

them.

Jobbing Foundry-Box Parts

The writer has worked in plenty of

jnbbintr founriries doinsr a fairly decent

class of work that could be cast on its

joint, but if anytbins: came alons that

had to be cast vertical, it had to be re-

jected as being something out of their

particular line. Now if the boxes had

oeen made to tackle any class of work,
such castings as hydraulic bodies, rams,

etc., couM have been made.

All that is required is a crane of suf-

ficient height to turn them up, to make
the bars in the box with lips as shown
in the sketch (Fig. 2) like a T, and to

place lugs (Fig. 3) at the back about 3

ft. or 4 ft. apart, for the boxes to be
bolted with these when they are being
used vertically. A cross-section of the

box is shown at A; the top and distance
of the bars should be apart are indicated

at B, while C shows a side view of a pair
of boxes, and D the bolts and method of
fastening. These can be made in lengths

to the requirements of the foundry, 6

ft. and 9 ft. are fairly handy. The boxes
can be bolted at the ends to make any
length required; they are perfectly safe,

no plating or the back of the bars or

ramming being required.

Splitting Castings

The best method of treating splitting

plates for castings is to glue a thin layer
of asbestos over them; when cast they
will rap out, leaving a smooth, clean
face.

-%-

LARGE SHELLS: PRODUCTION
PROBLEMS AND POSSIBILI-

TIES.—V.

(Continued from page 545.)

meter of the inside of the pulley, and is

of the taper cork insert type. It is

operated by a separate valve and the re-

lease is by springs. The thrust of the

spindle is taken at the forward end
bearing, a take-up collar being provided
at the rear of the same bearing.

The tool base is bolted firmly to the

bed and carries both roughing and fin-

ishing heads. On the 9.2 in. the rough-

ing is split into two operations. Each
tool is fully adjustable, but when once

set, they can be removed and replaced

with precision. The feed of both tools

is by a single screw to positive stops.

The undercutting tool is on a separate

block mounted on the front slide at the

correct angle and is fully adjustable.

The feed is through lever and cam. The
rear or finishing tool is so mounted that

the tool slides past the band and shears

it to the exact size and shape. The tool

block is securely bolted to the base, but

is slightly adjustable to and from the

cut. It can also be rotated if necessary,

so the tool will cut both ends of the band
to correct si/e. The feed is by rack and
pinion, with handle in a convenient posi-

tion for the operator.

Two roller supports are provided on

the bed so that the shell can be lowered

by an air hoist or other means into the

chuck, and in line with the centre. The
rollers ere not in contact with the shell

when it is rotatinfr.
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GALVANIZING CONDUITS

THE manufacture of galvanized

conduits at the plant of the Orpen

Conduit Co., Toronto, Ont., pre-

sents several interesting features, the

principal one being that the pipe is cop-

per-plated before being galvanized. Cop-

per-plating is a protective covering of

great value in resisting corrosion, form-

ing an ideal "couple" between the metal

of the tube and the zinc. The zinc is,

therefore, deposited on copper and not

on iron by means of the electro-deposi-

tion process, thus its full value as a rust

preventative is secured.

This conduit, which bears the trade

name of "Xceladuct," is a high-grade

mild steel butt-weld pipe of special

quality, being heavier than ordinary tub-

ing. The pipe for the straight conduit

is received at. the factory in 10-ft.

lengths, and is made in Canada; tlie

bends are, of course, shorter. The pipe

i§ threaded at both ends, one end having

a coupling when shipped. The conduit is

made in sizes from 1/2 in. to 6 in. in-

clusive.

Picklins Process

The first process consists of pickling,

which is done to remove the scale, etc.,

from the pipe. For this process there

are installed a number of wood tanks,

the first containing a potash solution for

removing oil or grease from the pipe.

The pipes are then dipped in a tank con-

taining sulphuric acid, which removes

the scale. They are then dipped in an-

other tank containing muriatic acid,

which gives a smooth surface to the

;)ipe.

On the completion of the foregoing,

the pipes are laid out on a flat table,

where they are carefully inspected. A
powerful light at one end enables an ex-

amination of the inside to be made. Any
defective pipes are laid to one side, and

the sound ones are taken over to the

plating department.

Plating and Galvanizing

In the plating department are installed

a series of five tanks in one row, each

being 14 feet deep, and having a capac-

ity of 4,000 gallons. The tanks sit in

an asphalt pit, and are constructed of

wood or steel, according to the character

of solution which they contain. Before

being dipped in the first tank, the pipes

are assembled in a "basket," in which

•they are held until this process is com-

pleted. The basket is made of copper,

and is constructed so as to hold the

pipes vertically. It has a capacitv for

175 lengths, each 10 ft. long, of i^-in.

pipe, equivelent to 1,750 ft. Tlie larger

sizes, being heavier, fewer pipes are

dipped at one operation.

The basket is suspended from and car-

ried along by means of an electrically-

operated hoist on an. overhead runway,

extending the full length of the tank.

At the end of the operation, when empty,

the baskets are returned on an overhead

runway at each side of the tank. The
hoist has lifting and lowering motions

for use when dipping the pipes.

The pipes are dipped in three different

solutions before being copper-plated.

After being in the copper-plating tank

the prescribed length of time, they are

taken out and dipped in the zinc tank,

where they remain about 45 minutes.

They are then taken out and put in the

rinsing tank.

The electrical equipment for the zinc

and copper tanks consists of two motor-

driven plating dynamos. One unit con-

sists of a Canadian Hanson & Van
Winkle Co. plating dynamo, 8,000 am-
peres, 6 volts., direct-connected to an

85 h.p. C.G.E. motor running at 470

r.p.m. The other unit is of the same

make and size, but belt-driven by an 80

h.p. C.G.E. motor. The wiring from the

dynamo is taken under the floor, up the

outside of the tank, and connected to

the anodes.

Drying and Insulatin?

After the pipes have been rinsed, they

are taken from the basket and placed

vertically over a grating through which

air is passing from a blower. The pipes

are thus thoroughly dried before being

insulated and again inspected. For the

insulating or enameling process, the

pipes are laid inclined on a table and
the enamel flows from an overhead tank

through them into a shallow tank,

whence it is pumped back by means of

a motor-driven rotary pump to the over-

head tank. The pipes are then placed

vertically over a grating to dry, a cur-

rent of air passing.through accomplishes

this.

They next go to the labeling table,

where they are laid flat and two labels

affixed—one factory label and one for

the Underwriters. At this stasre the

pipes are carefully examined by the Un-
derwriters' inspector, who selects one

from each batch to be tested. Before

leaving the table, a coupling is screwed

on one end of each pipe, after which

they are tied in bundles ready for ship-

Ding. The test pipe is cut in two sec-

tions on a hack saw machine, and a

length taken to the inspector's office.

where it is tested to ascertain if th»
zinc coating and enamel are adhering

in a satisfactory manner. The tests are

very thorough, as the conduit must con-

form in all respects to Underwriters'

rules.

Elbows
The above-mentioned processes cover

the straight lengths of conduit only.

The elbows are treated in a somewhat
indifferent way, chiefly as regards hand-

ling. Short lengths of pipe are received

at the factory, threaded at both ends.

The first requirement is to bend them to

the required angle and radius. For the

larger pipes a belt-driven bending ma-
chine operated from the line shaft is

used, while the smaller size pipes are

bent in a steam-operated machine. In

both cases different forms are used to

suit the various sizes of pipe.

The elbows, as in the case of the

straight pipes, undergo the pickling pro-

cess and in the same set of tanks. The
elbows are, however, scrubbed with sand

after being pickled. They are then cop-

per-plated in the same tank as the

straight lengths, but have a separate

tank for the galvanizing process. The
current for the zinc tank is furnished

by a plating dynamo, which is also con-

nected to the zinc tumbling tank used

for galvanizing the couplings. The dyna-

mo supplies current at 6 volts, 400 am-

peres. After being galvanized, which

takes about 30 minutes, the elbows are

taken out and hung on a rack to dry, and

then taken over to the insulating tank

to be enameled inside. After being en-

ameled, they are hung on racks to dry,

and are then inspected and stamped the

same as the straight conduit. The el-

bows are also inspected and tested be-

tween the various processes. All sizes

are treated in the same way.

Couplings

As already stated, a coupling is supv-

plied with each length of conduit. The
first process consists of pickling, which

is done in the same set of tanks as the

pipe and elbows. They are also copper-

plated in the same tank, and are held

in wire baskets during the process. For
galvanizing, there is a special tumbling

tank installed, in which the couplings

are revolved for three hours. When the

galvanizing process is completed, the

couplings are taken out and washed in

cold water. They are then put in wire

baskets, washed again in hot water, and

afterwards laid on a wire screen to dry.

They are afterwards taken to the store

room to be used a* requirCKl.
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CHUCKS VERSUS FIXTURES
By D. A. Hampson.

ALMOST every part that is made in

quantities of one hundred or more re-

quires some sort of fixtures if the work
is to be done cheaply and the parts have

to be at all interchangeable. The com-
mercial side should determine how
elaborate these fixtures are to be; but

before going to the expense of making
or even of designing them, it is well to

take account of stock and see if there

are no standard adjustable fix-

tures which can be used in-

stead.

Into this class come chucks,

llie of

FIG. 1. CHUCKS vs. FIXTURES.

dull heads, jigs, vises, etc. On work temporarily

that is to last but a few days or a few

weeks, such tools can be made to show

almost as great a production as specially

made-up tools, and show a nice saving in

initial expense and ultimate discarding.

Two cases in which ordinary drill chucks

were used to advantage will be re-

viewed.

Ten thousand brass shells were to have

an Vs-inch hole drilled through the end.

Instead of making a special holder for

these, a Pratt drill chuck of the familial

two-jawed type was selected from

among the "spares" and a cast iron

base made to support it. The drawing

shows this and also the wrench for open-

ing and closing, the wrench being made
a tight fit in the socket, so it is always

in place. A quicker or more satisfactory

turned stem at one end. There was in

the tool room a nearly new two-inch,

two-jawed Cushman drill chuck. To this

we fitted a shank that was fitted to the

"centre" taper of a lathe spindle. The

jaws of the chuck being V-shaped„

formed a perfect driving and centering

medium. After milling the pieces to

length, they were turned in the chuck,

suitable stops having been arranged for

position, length and diameter. It is

doubtful if any special fixture would

have done the work more accurately—it

is certain that they would not have paid

on a quantity of this size.

EXPANDING MANDREL

By 0. Barrett

THE expanding mandrel is

undoubtedly one of the

most called-for tools re-

quired in the manufacture

of shells, and its use has

never been so widespread

as it is at the present time.

The one which we illustrate

herewith was designed for

a latlie which had been

out of commission owing to

a hollow spindle.

the hole H. By this means the tapered

diameters on the rod D force the dogs F
outward against the shell. By tightening

the three set-screws shown in the nut, a

fii-m grip is assured, since the strain of

the cut will have the tendency to stiil

further tighten the nut.

To remove the shell the set-screws

are slackened off and -the nut C is

screwed back. A slight pressure is then

applied to the cotter E by means of the

mil M. This forces the rod back and re-

lieves the strain on the dogs sufficiently

to allow the spring H to force the rod
back the remaining distance and thus

release the shell.

TRADE WITH BRITAIN
AN increase in Canadian trade with

Great Britain, particularly in exports, is

shown in British trade returns for the

nine mouths of the present fiscal year

ending October .31st last, which have

reached the Trade and Commerce De-

partment. The 1915 figures of Canadian
trade for this three-quarter period were

$188,824,340, as compared with $174,-

000,000 in 1914. Of the former total,

over i1^i:i8,500,000 was in Canadian ex-

ports. Canada's trade was considerably

less than Australia's, which totalled

$.'500,000,000, probably due to the pur-

The end of the mandrel A is fitted to

the tapered hole in the lathe spindle

and is prevented from turning by means

«^\5
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AN EXPANDING MANIDKEL.

chase of war munitions. Great Britain's

trade with the United States increased

by about $350,000,000. The October fig-

ures also show a decrease in the dispro-

portion evident between British imports

and exports since the war. From this,

the inference is drawn that the English

people are beginning to economize by

cutting down consumption of all but ne-

cessities.

FIG. 2. CHUCKS TS. FIXTURF-8.

fixture would have been impossible to

make, and when the job was done we had
not added as much as a dollar to the

obsolete tool account.

A "trial lot" of a new mechanics'
tool required a thousand pieces of .^-16

x .5-16 drawn steel, with a svmmetricallv

of the pins B which engage wilh two

corresponding slots in the spindle nose.

In operation the shell is first placed

over the mandrel till it touches the point

G. The nut C is then tightened against

the cotter F, causing it to draw up the rod

I), the inner end of wliicli projects into

Truing an Oilstone.—To true an oil-

stone, the Mechanical World suggests

the following method:—Take a piece of

soft pine board of any thickness, about

8 in. wide and 3 ft. or 4 ft. long. Lay
it on a bench and fasten it with a hand-

screw or other clamp. Put on some

clean, sharp sand, screened about as fine

as that used for plaster work. Use no

water, and rub the stone back and forth

over the board in sand. This will give a

flat surface to the stone in a short time.

Care should be taken to move the stone

on straight lines, so as not to give it a

warped surface. If a fine surface is

wanted, a finer grade of sand or sand-

paper may be used to finish with.
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ORmDING ENDS OF SHELLS

AT the square end of a shrapnel

shell there is a small turning hub

or centre projection which has to

be removed before the shell is completed.

There are various ways of removing this

stock, but production is the essential

factor in all. The Gardner Machine Co.,

Beloit, Wis., has developed a special

grinding machine for this operation,

This equipment is also used for cut-

ting ofiE the square or angular hubs from

base plates in high explosive shells as

well as on shrapnel casings. From a

ings. On each end of the spindle is

mounted a "Perfection" ring wheel

chuck, of improved design. These cliueks

contain 16-in. diameter abrasive rings

selected for these operations.

Lever feed work tables, supported on

a rigid rocker-shaft running entirely

through the base, serve the grinding

wheels. The shell is quickly clamped

into "V" fixture, and by means of a

hand lever is firmly forced against

the grinding wheel up to a micro-

meter stop, and at the same time

rocked across its face.

A pump and water system driven

lever feed work tables, two shell-holding

fixtures, water pump, with connections,

countershaft and general supplies. The

whole outfit weighs 4,000 pounds.

This firm also builds a No. 50 grinder,

which is much heavier and more power-

ful than the one illustrated herewith,

and which is also being adopted by

manufacturers of 6-in. shells for these

same operations.

W^

.MACHINE FOI! OKI.VIMXG ItASES OF SHRAl'XBL SHELLS.

grinding standpoint, the operation is the

same in both cases. In some instances

the hub is removed by some other pro-

cess and the riveting done. It is then

placed on the grinder and the balance of

the base plate is removed, taking a light

cut over the entire base of the shell as

well.

The machine consists in the main of a

very heavy base casting, with a 2-in.

diameter spindle, mounted in either

high-grade babbitt bearings or ball bear-

from the counter-shaft directs the water

or grinding compound at the point of

grinding contact. The hoods and basin

are one-piece castings.

The output obtained from one end of

the machine varies according to the size

of the projection to be removed, being

from 40 to 100 per hour. This machine,

with both ends equipped and operated

by two men, gives double this output.

The complete equipment includes two

16 in. "Perfection" chucks, two 16 in.

abrasive ring wheels, two semi-universal

DIAL FEED ATTACHMENT FOE
LARGE SHELLS

THE Ferracute Machine Co. of Bridge-

ton, N.J., has recently developed an

automatic dial feed attachment for use

in cupping and re-drawing cartridge

cases and other sheet-metal shells, the

attachment being used in connection

with straight-sided presses exertin-jr

pressures from 100 to 200 tons.

The illustration shows a 100-ton press

fitted with one of these attachments, the

dial having six recesses, it being esseii-
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tin) that a recesss be in alij^nment with

tlu' centre of ram as it descends to in-

sure the entrance of the punch in the

))artially drawn shell. Pressure on the

treadle will cause bhe press to stop in-

stantly at any portion of its stroke.

The dial has an intermittent motion,

Ijeing at rest wihiie the press makes a

stroke. A cam on the main shaft gives

motion to the rack that partially re-

volves the dial yoke. An additional cam
on the main shaft operates the "lock"
mechanism. This lock is a lever con-

taining a wedge-shaped end that fits

<'ach of the six notches in the circum-

ference of the dial.

Connected to the lock meciianism is an
•interrupter." When the lock is in

a notch, indicating that the ram and
dial-recess are properly aligned, the in-

terrupter prevents a weighted rod from
descending, but if by any misc^hance the

U)ck should fail to enter its notch, the

interrupter will change its position, al-

lowing the weighted rod to descend and
depress the treadle, causing the ipress to

instantly stop, and thereby avert dam-
age. After cause of trouble has been

ascertained and adjustment of dial fin-

ished, the press may be made to eom-
l>lcte its stroke by pulling down the

liandle-strap, the ascending ram elevat-

ing the weighted rod, and the treadle

and treadle-rod assuming their first

position.

The press is equipped with a combinei:

friction clutch and brake. Pulling down
the hand-lever connects the power to

the shaft, givins motion to the press.

while depressing the treadle releases the

clutch and applies the brake. The ma-
chine is, therefore, under perfect control

at any position ^of its stroke.

There are several adjustments that

give accuracy to the motion of the dial.

For instance, the amount of rotation of

the dial may be regulated by means of a

roller at top of yoke, set-screws being
provided to give exact position. The mo-
tion is also controlled by a brake wihich

is automatically released during the

locking process. Tliere is an eccentric

adjustment which provides for the ac-

curate relation between the lock and its

notch, the tension of the lock being
regulated by means of an adjusting
spring.

Although designed primarily for con-
tinuous action, the press with its at-

tachment can be used intermittently,

that is, automatically stopping at the

end of each stroke. AVhen running con-
tinuously, 12 shells per minute are pro-
duced.

®
1,000-TON HYDRAULIC CARTRIDGE

CASE HEADING PRESS
THP: hydraulic press, illustrated, was
designed for the heading of brass
shells after they liave been indented.
The heading operation is accomplish-
ed by inserting a fullering block
between the head of the press and the
top of the cartridge case, the latter be-

ing held in place by a suitable die. As
the [iressure is applied, the fullering

block causes the brass to flow outward

in all directions, thus forming the head
of the shell.

The press has a revolving turret with
dies to receive three shells. This pro-

vides for an almost continuous opera-
tion, as there is always one shell await-
ing the lieading operation and one shell

being unloaded, while the other shell is

undergoing the heading operation. The
rotation of this turret is controlled by
an indexing device, so that the shell is

accurately held in place directly be-

neath the fullering block.

The indexing device is operated by a
lever conveniently placed for the opera-

tor. By merely pulling the lever, the

index latch is disengaged from the tur-

ret, clearing and releasing the turret for

revolving. The photograph shows a

rear view of the press. The lever con-

trolling the indexing device is shown to

the extreme right. The operating valve

is entirely hidden by the press.

The turret revolves on a spindle

mounted in ball bearings, which are set

in the front side of the press between
the strain rods. Handles placed around
its outei edge at an ecjual distance apart

are fitted for the purpose.

After the heading operation is com-
pleted, the shell is pulled from the die

by an hydraulic ejecting device, which
consists of two rams, one attached to

the head of the press and the other to

the base. Spring gripper jaws are at-

tached to the upper ram for gripping

the head of the shell. Each of these

rams is i>rovided with two auxiliary pull-

back rams.

niAi, Fp;Bn ATT.\("ii\tK\T ron rrppiNO .wn
RE-riKA\VtNfJ rAIITI!IIl(}K CASKS l.tHKI-TON lIVIHiAII.lC CAKTItinnE CASJ-; IIIOAKINO niK.«!S.
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The ram attached to the base of the

press forces the shell up out of the die

to a point where the gripper jaws on the

upper ram can readily take hold of the

newly-formed head. Pressure is then

applied on the auxiliary rams for the re-

turn of the ejector rams. The finished

shell is next removed from the gripper

jaws of the upper ram and the device is

ready lor the next shell.

The use of two ejector rams, each

working toward a common centre, makes

the, ejecting operation much more rapid

and clears the turret in less time, so

that it can be revolved more quickly for

heading the next shell. The maximum

pressure of the two ejector rams is 5

tons each.

The press is of steel construction

throughout, the base and cylinder being

cast in one piece. The ram has a diam-

eter of 28 inches and a run of 12 inches.

The press has an adjustable daylight of

30 to 45 inches.

The maximum total pressure capacity

of the press is 1,000 tons, and the num-

ber of pressings per minute depends

upon the capacity of the pump used for

its operation. As a basis, the press will

make SVa pressings per minute with the

pump furnishing 1914 gallons of water

per minute at a pressure of 3,250 pounds

per square inch.

This projectile press is a new design

and recent addition to those being built

by the Hydraulic Press Mfg. Co., Mount

Gilead, Ohio.

DOMINION ECONOMIC COMMIS-
SION

AS a first step of the recently-ap]K)inteil

Federal Economic Commission, under

Hon. J. A. Lougheed, towards seeurinii

working data from which to'draw con-

clusions, a special census of Canadian

industrial companies is to be taken. At the

conclusion of the meeting held on Dec. 13

of the commission, R.'H. Coates, Director

of the Census and Statistics Branch, an-

nounced that a'census of manuf-acturers

would ibe taken by post next month. All

manufacturers will be asked to fill out a

census form, giving details as to capital

invested, number of employees, wages,

etc., and volume of production, dis-

tinguishing between wai? brders and gen-

eral business.

Efforts also will be made by the;€om-

mission to get the latest comprehensive

and reliable information regarding agri-

cultural production, including epst of

production, market facilities, efc. In

this connection the various asfriCtdtural

associations will be asked to co-operate.

After the preliminary information

sought is received, the Commission will

visit., various centres; in .sections^ and
take public evidence as to needs, and re-

commendations looking to a better con-

servation of the national resources, and

more economic methods of marketing,

etc.

©---

HI&H-DUTY POWER PRESS

FORCED production of automobile parts

is creating a demand for stronger and

heavier presses, with greatly increased

factors of safety. The machine illus-

trated was recently developed by the

Cleveland Machine & Mfg. Co., Cleve-

land, Ohio, for the production of auto-

mobile frame cross-bars and similar

heavy forming, blanking and drawing.

A heavy spring drawing attachment

(not shown) is mounted in bed of press,

and is used for operating knock-out pads

HIGH DUTY POWER PRESS.

and drawing or pressure rings. The

i;earing is of steel throughout, with ma-

chine-cut teeth. The friction clutch is

multiple disc type and very powerful.

The principal dimensions of the ma-

chine are as follows: Gross weight,

167,000 pounds; bed area, 72 in. R to L,

X 48 in. F to B. ; crank shaft, 10 in. diam-

eter in bearings and llVi in. on crank

pins; stroke of slide, 10 in.; distance

bed to slide, stroke down and adjust-

ment up, 26 in.; proportion of gearing,

45:1.

QUICK-FIRING GUNS
THE rapid development of artillery dur-

ing the last few years has naturally led

to the coining of a number of phrases to

express the difference between the vari-

ous types, and distinguish the new from

the old and obsolete; while the rapid

education of the .seneral public in the

elementary principles of modern war-

fare has brought some of these phrases

into common use. It not infrequently

happens that a whole series of remark-

able improvements are designated for

general use by a single expression. An
excellent example of this is the term

"quick-firing" as applied to modem
gunnery.

Less than twenty years ago, it was re-

cognized that the gradual development

of the field gun had made so many
changes necessary in the tactics of in-

fantry that a radical improvement in

the speed and accuracy of artillery fire

was desirable. Men were no longer fight-

ing in mas.ses in the open, and they had

found it more effective to oflfer only a
fleeting target to the gun. Consequently

the time required to load, run out, and

aim the gun had to be reduced if the

weapon was going to be of much use.

Loading was enormously accelerated by
the adoption of the single-acting breach

mechanism, combined with a device for

ejecting the empty cartridge case. The
running in of the old gun to the firing

position was necessary, because the re-

roil after firing was taken up by the gun
and carriage as a whole. Hence, the

weapon h^d to be run forward, set in

p()sition and re-aimed.

The Modem Gun

In the modern gun the barrel only

moves, the energy of the recoil is taken

up in an elastic press, and the barrel is

returned to its original position by a
spring. After firing, the modem gun re-

turns instantly to the position it occu-

pied before firing, and generally this

does away with re-aiming. The improve-

ments enumerated were first adopted by
the French in 1897, and their famous
75-mm. gun can fire from twenty to

twenty-five rounds per minute. Ger-

many carried out an elaborate series of

trials, extending over a long period, but

it was only in 1905 that they adopted

the quick-firing gun.

In the services the Maxims, Gatlings,

and other automatic feed guns are not

spoken of as quick-firers, that name be-

ing given to all weapons which are load-

ed by hand. Thus the 6-in. naval gun is

a quick-firer and represents the maxi-

mum size of a quick-firing gun in the

navy. The shell weighs 100 lbs., and

can just be man-handled. The 7.5 in.,

the 9 in. and all heavier weapons are

provided with regular hydraulic hoists

and loading arrangements.

At the other end of the scale is the

little 3-pounder, and from the 6-in. to

the 3-pounder the firing arrangements

are sensibly the same. Naval guns of

greater than 6-in. calibre differ in the

first instance from the 6-in. gun, in that

the loading is done bv machinery. With
the main armament weapons of our

battleships, the size and weight of the

breech blocks renders it necessary to

open and close the breech by hydraulic

power; but the principle of the recoil

arrangements is the saiijife thrt)ughout.

—

Liverpool .Journal of Conimerce.
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PREPARING FOR COMMERCIAL ASCENDENCY

THE question of Tanadian manufacturers beinsr able

Id supply to the fullest extent possible, immediately,-

the munitions deniand subsides, our own domestic

requirements and develop concurrently and maintain an

export IradS that will transcend in volume all previoiis

achievement, is one that should be considered and given

tanfrible expression to now by individual or collective

orpanization. We have orffanized for munitions produc-

tion in a manner that has mnn'tod world-wide commenda-

tion. We can also organize for these others just as effec-

tively, and without hampering in the slightest degree the

meantime munitions production efficiency.

Organization for the manufacture of munitions was
largely an individual firm affair, and, tire Department of

Trade and Commerce, Ottawa, notwithstanding, similar

action is inevitable if we would corall in large part our
domestic business and establish a world-embracing export

trade. Evidence is not lacking that preparation is pro-

ceeding apace in the United States and even in Great
Britain to not only maintain but to take hold of every

available opportunity, both domestic and foreign.

In the United States, th« American International Cor-

poration has been organized with a capital of $50,000,000,

and with the most prominent of that country's financiers

and business specialists behind it. The avowed intention

is to prosecute the most vigorous foreign trade expansion

campaign in American history.

In Great Britain, irrespective altogether of the dura-

tion of the war, it is expected that in a very short time

with the completion of the many large and specially-

equipped munitions factories, there will be a wholesale

release of firms, large and small, meantime engaged in the

production of war material. By way of anticipating this,

the Imperial Government, through the Prime Minister and

Chancellor of the Exchequer, has stated definitely that the

maintenance of a large and increasing export business is

one of the essentials if victory is to be complete.

Export trade on Britain's paiH; is, even now, war work,

and the immediate future is ear-marked for its diligent

prosecution. By no other means can her resources be hus-

banded and her efforts be so thoroughly concentrated on

the task she and her Allies have undertaken to bring to its

logical conclusion than that of retaining the world-wide

commerce and market for her wares already established,

and by enlarging their scope and service.

We have already hinted at the almost certainty of

Canada's efforts lacking ofTicial Governmental backing.

Under such circumstances individual firm enterprise must

needs be forthcoming. Efficiency engineers, safety ex-

perts, and a myriad other departmental appointments have

come to be recognized as part and parcel of our leading

metal-working and general manufacturing establishments.

May we suggest that a domestic and foreign trade depart-

ment is now also highly desirable, manned by experts in

each particular sphere, who will organize campaign plans,

collect , data, and generally arrange easy transition from

war to peace-time pursuits.

Men fitted to grapple successfully with the problems of

shell-making were neither hard to "spot" nor to develop,

and we arc of opinion that their prototypes having both a

sufficiently wide commercial experience and intimacy with

the manufacturing or practical side of any factory product,

will be likewise as promptly available and as prolific of

achievement.

Our plants generally are in a position with the cessa-

tion of hostilities to compass a greatly increased and more

diversified output. To secure business in the coming time,

to maintain full emplo>Tnent for men and machines will,

iiowever, necessitate "rustling" for both home and foreign

orders. It should also be realized that war orders have

increased the capacity and diversity of output of our com-

I)etitors, making former competition none the less, .but

rather a great deal more. The need of organizing is there-

fore particularly and peculiarly urgent.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON.

Grey forge, Pittsburgli

Lake Superior, char-

coal, Chicago

Ferro nickel pig iron

(Sod)
Montr*'al.

Middlesboro, No. 3 .... $24 00

Carron, special 25 00

Carron, soft 25 00

Cleveland, No. 3 24 00

Clarence, No. 3 24 50

Glengarnock 28 00

Summerlee, No. 1 30 00

Suminerlee, No. 3 29 00

Michigan charcoal iron. 28 00

Victoria, No. 1 24 00

Victoria, No. 2X 23 00

Victoria, No. 2 plain .

.

23 00

Hamilton, No. 1 23 00

Hamilton, No. 2 23 00

.$17 95

17 75

25 00

Tea leid $ 4 25 $ 4 25

Scrap zinc 12 75 12 00

24 00

24 00

24 00

24 00

24 00

FINISHED IRON AND STEEL.
Per round to Large Buyers. Cent".

Common bar iron, t'.o.b., Toronto. . 2 lO

Steel bars, f.o.b., Toronto 2.75

Common bar iron, f.o.b., Montreal 2.50

Steel bars, f.o.b., Montreal 2.75

Twisted reinforcing bars 2.55

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh

Tank plates, Pittsburgh

Beams and angles, Pittsburgh

Steel hoops, Pittsburgh

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.75

Small shapes 2.75

Warehouse, Freight and Duty to Pay. Cents.

Steel bars 2.20

Structural shapes 2.30

Plates 2.30

Freight, Pittsburgh to Toronto.

18.9 cents carload ; 22.1 cents less ear-

load.

BOILER PLATES.
MontronI Toronto

Plates, Vi to 1/2 in., 100 lb. $2 75 ,$2 75

Heads, per 700 lb 3 00 3 00

Tank plates, 3-16 in 3 00 3 00

OLD MATERIAL.
Dealers' Buying Prices. Montreal. Toronto.

Copper, light ;$13 75 13 50

Copper, crucible 16 25 16 00

Copper, unch-bled, heavy 15 75 15 00

Copper, wire, unch-bled.. 15 75 15 25

No. 1 machine compos'n 12 00 11 75

No. 1 compos'n turnings 11 00 10 00

No. 1 wrousht iron 10 00 10 00

Heavy melting steel 9 50 9 50

No. 1 machin'y cast iron 13 50 13 on

New brass clippings .... 11 50 11 00

No. 1 brass turnings ... 9 50 9 00

Aluminum 29 00 29 00

Heavv lead 5 25 5 00

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Nov. 5, 1915:
Buttweld lApweld

Blark Oal. Black
Standard

Gal.

1/4, % in

Va in •

.

% to 11/2 in. .

,

2 in

2^/2 to 4 in. . .

.

41/2, 5, 6 in..

.

7, 8, 10 in.

Vi, % in

62

67

72

72

72

381/2

471/2

521/4

521/2

521/2 71

69

66
X strong P. K.

...55 331/2

.. 62 451/2

491/2

501/2

% to 11/2 in. . . 66

2. 21/2, 3 in. . . 67

2 in

21/2 to 4 in

41/2. 5, 6 in

7, 8 in
XX strong P. E.

1/2 to 2 in .... 43 26I/2

21/2 to 6 in

7 to 8 in

Genuine Wrot Iron.

1/2 in

% to 11/2 in.

2 in

21/2, 3 in. .

.

31/2, 4 in. .

.

41/2, 5. 6 in.

56

61

66

66

66

321/2

411/2

461/2

461/2

461/2

62

65

65

58

42

39

62

65

65

62

59

481/2

511/2

491/,

441/2

451/2

481/,

481/2

391/2

251/2

201/2

421/2

451A

451-^

421/2

371/2

Wrought Nipples.

4 in. and under 771/^%

41/2 in. and larger 72%
4 in. and under, runnine thread. 571/2%

standard Couplings.
4 in. and under 60%
41/2 in. and larger 40%

MILLED PRODUCTS.
Sq. & Hex Head Cap Screws 65
Sq. Head Set Screws 70
Pd. & Fil. Head Cap Screws
Flat & But. Head Can Screws. . .

.

Finished Nuts up to 1 in

Finished Nuts over 1 in

Semi-Fin. Nuts up to 1 in

Semi-Fin. Nuts over 1 in

Studs

& 5<r.

& 5%
45%
40%
70%
70%
70%
72%
65%

METALS.
Montreql

Lake Copper, carload . . . .$21 50
Electrolytic copper "'1 2^

Castings, copper 21 00
Tin 45 00

Spelter 21

Lead
Antimony 42

Aluminum 70
Priees per 100 lbs.

00

6 75

$20 75
on "0

20 50

43 00

18 00

7 00
40 no

65 00

BILLETS.
Per Gross Ton

Bessemer billets, Pittsburgh $.)0 00

Open-hearth billets, Pittsburgh. . 31 00

Forging billets, Pittsburgh 52 00

Wire rods, Pittsburgh 40 00

NAILS AND SPIKES.

Standard steel wire nails,

base $2 80 $2 85

Cut nails 2 90 2 90

Miscellaneous wire nails. . 75 per cent.

Pressed spikes, % diam., 100 lbs. 3 25

BOLTS. NUTS AND SCREWS.
Per Cent.

Coach and lag screws 60 and 5

Stove bolts 82i/i

Plate washers 40

Machine bolts, % and less 65

Machine bolts, 7-16 and over .... 50
Blank bolts 50-71/2

Bolt ends 50-71/,

Machine screws, iron, brass 35

Nuts, equare, all. sizes 3%c per lb off

Nuts, hexagon, all sizes. . .41/^6 per lb. off

Iron rivets 671/2

Boiler rivets, base, %-in. and
larger $3.75

Structural rivets, as above 3.75

Wood screws, flathead,

bright 85, 10, 10 p.c. off

Wood screws, flathead,

brass 67I/2 p.c. off

Wood screws, flathead,

bronze 60 p.c. off

LIST PRICES OF W. I. PIPE.
Standard.

Nom. Price.
Diam. per ft.

Vsin

y4in

%in
i/2in

%in
1 in

li/jin

li/ain

2 in

2y2in

3 in

3i/2in

4 in

4i/2in

5 in

in

in

6

7

8 in

8 in

9 in

10 in.

10 in.

10 in.

$.051/2

.06

.06

.O8I/2

.nV2

.171/2

.231/2

271/2

.37

.581/2

.761/2

.92

1.09

1.27

1.48

1.92

2.38

2.50

2.88

3.45

3^20

3.50

4.12

Extra
Sizes
Ins.

Vsin i

i/4in

a/gin

i/2in

%in
1 in

li/oin

li/2in

2 in

2i/2in

3 in

3i/2in

4 in

4i/2in

5 in

6 in

7 in

8 in

9 in

10 in

Strong;,
rriee
per ft.

f .12

.071/2

.071/2

.11

.15

.22

.30

.361/2

.501/2

.77

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

D. Ex. Strong,
Slie Priee
Ins. per ft.

1/2 $ -32

.35%
1

iy4

2

21/2

3

31/2

4

41/2

5

6

7

8

.37

.521/2

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25
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COKE AND COAL
Solvay Foundry Coke $6.25

Connellsville Foundry Coke 5.65

Yough Steam Lump Coal 3.63

Penn. Steam Lump Coal 3.63

Best Slack 2.99

Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 25%
At warehouse 20%
Discounts off" new list. Warehouse price at

Montreal and Toronto,

MISCELLANEOUS
Solder, half-and-half 0.231/-..

Putty, 100-lb. drums 2.70

Red dry lead, 100-lb. kegs, per cwt. 9.65

Glue, French medal, per lb 0.15

Tarred slaters' paper, per roll ... 0.95

Motor gasoline, single bbls., gal. . .0.251/2

Benzine, single bbls., per gal. . .

.

0.25

Pure turpentine, single bbls 0.87

Linseed oil, raw, single ibbls 0.87

Linseed oil, boiled, single bbls.... 0.90

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs... 4.50

Lead Wool, per lb 0.11

Pure Manila rope 0.16

Transmission rope, Manila 0.20

Drilling cables, Manila 0.17

Lard oil, per gal 0.73

Union thread cutting oil 0.60

Imperial quenching oil 0.35

POLISHING DRILL ROD
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
14 in $9.00

5-16 in 5.90

•y, in 4 05

7-16 in 4.55

1/2 in 4.00

9-16 in 4.20

% in 4.10

5/4 in. 3.95

% in 3.80

1 inch 3.70

Above quotations are per 100 lbs.

TWIST DRILLS.

Carbon up to IV2 in- • • • • 55

Carbon over I14 i" 25

High Speed
Blacksmith 55

Bit Stock 60 and 5

Centre drill 20

Ratchet 20

Combined drill and c.t.s.k 15
Discounts nir standard list.

REAMERS
%

Hand 25

Shell 23
Bit Stock 25

Bridse 65

Taper Pin 25

Centre 25

Pipe Reamers 80
Discounts ofr standard list.

IRON PIPE FITTINGS.
Canadian malleable. A, 25 per cent.;

B and C, 35 per cent.; cast iron, 60;

standard bushings, 60 per cent.; headers,

00; flanged unions, 60; malleable bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

TAPES
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft. ... 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

SHEETS.
Montreal Toronto

Sheets, black. No. 28 ijij oO $3 50

Canada plates, dull,

52 sheets 3 25 3 25

Canada Plates, all bright.

.

4 60 4 75

Apollo brand, 10% oz.

galvanized 5 50 5 50

Queen's Head, 28 B.W.G. 6 00 6 00

Fleur-de-Lis, 28 B. W. G..

.

5 75 5 75

Gorbal's Best, No. 28 . .

.

6 10 6 10

Viking metal. No. '^S . .

.

5 25 5 25

Colborne Crown, Nu. 2S.. 5 70 5 80

Premier No. 28 o 40 5 50

Premier, 10% o?. 5 75

BOILER TUBES.
Size Seamless Lapwelded
1 in. $14 25

IVjin. 15 00

11/2 in. 15 00

13/1 in. 15 00

2 in. 15 00 10 00

21/4 in. 16 50 11 00

21/2 in. 17 50 12 85

3 in. 25 00 13 -20

31/2 in. 28 00 16 25

i in. 33 00 20 75

Prices per 100 feet, Montreal and Toronto.

WASTE.
WHITE. Cents per lb.

XXX Extra ii!/2

X Grand 11

XLCR 101/4

X Empire OOVo

X Press 08%
COLORED.

Lion . . 073/i

Standard 07

Popular O614

Keen 05%
wool. PACKING.

Arrow 17

Axle 12

Anvil 09

Anchor 07
WA8HKD WIPKRS.

Select White 08y2

Mixed Colored OOVi

Dark Colored 05V4
This list subject to trade discount for

quantity.

BELTmO—NO. 1 OAK TANNED.
Extra heavy, single and d'ble, 40 & 10%
Standard r^Oc'

Cut leather lacing. No. 1 $1.20
Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B B.

Vs in $12.7.'i

3-16 in 8.85

Vi in 6.15
5-16 in 4.90

% in 4.05
7-16 in 3.85

V2 in 3.75

% in 3.60

% in 3.60
Prices per 100 lbs.

PLATING CHEMICALS
Acid, boracie $ .15

Acid, hydrochloric 05
Acid, hydrofluoric 06
Acid, nitric \Q
Acid, sulphuric 05
Ammonia, aqua 08
Ammonium carbonate 15
Ammonium chloride H
Ammonium hydrosulphuret 35
Ammonium sulphate 07
Arsenic, white 10
Copper sulphate lO
Cobalt sulphate 50
Iron perchloride 20
Lead acetate 16
Nickel ammonium sulphate 10
Nickel carbonate 50
Nickel sulphate .15

Potassium carbonate 40
Potassium sulphide (substitute) . . .20

Silver chloride (per oz.) .65

Silver nitrate (per oz.) .45

Sodium bisulphite .10

Sodium carbonate crystals 04
Sodium cyanide, 127-130% 35
Sodium hydrate 04
Sodium hyposulphite (per 100 lbs.) 3.00

Sodium phosphate 14
Tin chloride 45
Zinc chloride 20
Zinc sulphate 07

Prices Per l,b. Unless Otherwise Stateil.

ANODES
Nickel 47 to .52

Cobalt 1.75 to 2.00

Copper 22 to .25

Tin 45 to .50

Silver 55 to .60

Zinc 22 to .25
Prices Per l.b.

BELTING RUBBER
Standard 50%
Best grades 30%

PLATING SUPPLIES
Polishing wheels, felt 1.50 to 1.75

Polishing wheels, bullneck. .80

Emery in kegs 4V2 to .06

Pumice, ground .05

Emery glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silver 25 to .50

Rotige, nickel and brass... .15 to .25
Prices Per I.b.
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we
are in close touch through provincial correspondents

Montreal, Que., Dec. 13, 1915.—Ke-
ports from all sources continue to sliow

that satisfactory conditions prevail

throughout the steel, iron and metal in-

dustries, and while munitions are the

«hief feature of the activity, many other

lines are in more or less good (h'liiand.

Pig Iron

Local conditions in the pis iron mar-

ket are little changed from the previous

week. Production continues at maxi-

mum capacity to supply the demands

made upon the steel makers. In spite of

the high prices, considerable inquiries

are coming in from foundries. The

question of transportation of both ore

and iron is having a tendency to advance

prices on some grades. A disturbing

factor for the coming year is the possi-

bility of a shortage in vessel tonnage for

the shipment of ore.

Steels

The tension in the steel situation

shows little indication of relaxation ; in

fact, the pressure upon producers seems

to be increasing, and the period of fu-

ture deliveries is constantly being ex-

tended. While bars and billets are prin-

cipally in demand, the inquiries for bars,

plates, etc., continue to increase.

Many inills are limiting orders to a

proportion of customers' requirements,

and in some instances inquiries are not

even considered. Producers of steel have

business booked for many months ahead,

and in a great number of cases orders

for second and third quarters of 1916

cannot be taken on.

The continued scarcity of tungsten

keeps the figures for high-speed steel

excessively high, and little relief is im-

mediately expected. However, by the

spring of next year, the situation may
be somewhat relieved. Present quota-

tions are $2.50 to $3.25 per pound.

Metals

The general condition of the metal

market is dull, with prices firm. Local

spelter shows a slight advance, while

aluminum records another jump of 5c

per pound. Present conditions will

likely prevail untU the 6lose of the year.

Copper.—The lively condition of the

copper market for the past few weeks
has now ceased, and indications are that

little ch'ange will be noted for the re-

mainder of the month. Slight declines

are quoted in the United States mar-

kets, but local prices are holding firm.

Tin.—^No new developments have

taken place during the past week, and

the general dullness continues, with the

possibility of a further slight decline be-

fore the opening of the New Year. A
considerable supply of tin is in sight,

and this lias weakened the foreign mar-

kets. However, the local dealers are

quoting last week's figures of 45 cents

per lb.

Spelter.—Conflicting reports are be-

ing circulated regarding the spelter

situation, and it would seem that specu-

lators are trying to force prices up. It

is generally conceded that recent ad-

vances are due to this, more so than

supply and demand. However, the quiet

condition at present tends to retain

firmness, and, while foreign prices have

declined somewhat, local dealers have

advanced their quotations Ic per pound,

which leaves the present price at 21c.

Lead.—The outlook from present con-

ditions are that the market will show

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-

ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

weakness in a short time, a decline being

generally expected. Last week's quota-

tion of 6%c holds firm for the present.

Antimony.—The market is steady and

prices src firm at 42 cents per lb.

Aluminum.—The demand for alum-

inum continues to boost the price, and
inquiries are numerous. Local dealers

have advanced their quotations from 65

cents to 70 cents per pound.

Old Material.—Local scrap conditions

remain unchanged, with a fair amount
of transactions passing. Heavy melting

steel scrap is quite active, and the de-

mand is increasing. Present prices show

an advance of $10 per ton over last

week. The shortage of aluminum has

advanced the price of its scrap to 27

cents per pound.

Toronto, Ont., Dec. 14.—There is littk-

change to note in t;he general situation.

The revival in trade continues and the

outlook is distinctly favorable. The ex-

port trade is increasing in volume while

domestic tra<ie has improved consider-

ably of late. Railways report substantial

increases in earnings, and bank clearings

exceed last year as also those of tlie

previous year, which are favorable indi-

cations as to the increase in the volume
of trade, and improvement in conditions

generally. The shortage of tonnage and
high ocean freight rates are a serious

inconvenience to importers and export-

ers, and have not only increased the cost

of certain products but have affected de-

liveries also.

The steel market continues very strong

with every possibility of higher prices.

The demand for steel for shells is in-

creasing and is greater than the Cana-
dian mills can produce. Preparations are

being made for turning out the large-

calibre shells which will call for a con-

sidera;ble increase in tonnage. The ma-
chine tool trade is active and dealers re-

port very satisfactory business. In the

metal market, tin and spelter have de-

clined, otherwise prices are unchanged.
The market generally is quiet.

Steel Market

The extraordinary activity in the

steel trade continues and there is no
sign of any recession. The steel com-
panies have more business than they
can handle and are booked up for

months ahead. The deman<d is so much
greater than the Canadian mills can

supply that concerns working on shell

contracts are obliged to buy raw ma-
terials from the States. It is stated that

several large contracts for steel forg-

ings and round steel bars which have

been under negotiation between Cana-
dian concerns and American mills are

held in abeyance temporarily. It is un-

derstood, however, that t)ie contracts will

eventually 'he placed in the States.

Under prevailinsr conditions, prices of

steel are bound to advance, the market
being very strong. Boiler plates have ad-

vanced again, and higher prices for do-

mestic steel and iron bars are expected

any time. There is no change in the

situation with regard to American bars,

sliapes, etc., and prices are still with-

drawn.

The galvanized sheet market is very

irregular. Many makers have discon-

tinued quoting on sheets on account of

the fluctuations in the spelter market.

Prices of black sheets continue to ad-

vance and all other materials used in the

manufacture of galvanized sheets are

also higher. Prices of galvanized sheets

are very fair, and are expected to go

higher.

Prices continue to advance in the

States and the export demand is increas-

ing. The French government is enquir-

ing for thousan-ds of tons of round steel

bars. Many of the mills are increasing

their capacity, but are as far behind as

. ever on delivery. Steel bars are quoted

at 1.70e base, and iron bars 1.80c base.

Pittsburffh. Billets continue to advance
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on heavy demand. Bessemer billets arc

now quoted at $30 and open-hearth bil-

lets at $31 Pittsburgh. Forging 'billets

are unchanged at $52, and wire rods are

higher at $40' Pittsburgh.

Pig Iron

The pig iron market is very strong and
prices continue to advance. A large per-

centage of the tonnage is going into

steel, there being' little demand for

foundry grads. "Hamilton" and "Vic-
toria" brands have advanced $1, and
are now quoted locally at $24 per ton.

The market for pig iron in the States

is becoming excited and prices are ad-

vancing. "Grey Forge" is now quoted

at $17.95 Pittsburgh. -It is understood

that quotations on "Lake Superior"
iron ore for the coming season have been

made. "Mesaba Bessemer"^ is quoted

at $4.25, which is 80c above this year's

basis. On "Mesaba non-Bessemer," 70c

advance over this year is asked.

Old Materials

There is little change to note with re-

gard to the situation in old materials.

The market generally is firm with higher

prices for heavy melting steel, alum-

inum and lead, while the various gi'ades

of copper have also advanced slightly.

The market is not very active but there

is a fair demand for copper and heavy
melting steel. There is a continued scar-

city of aluminum; this has streng:thened

the market for scrap metal.

Machine Tools

The market is very active and there is

a good demand for machinery for shells,

principally for the larger sizes. Some
orders for 8-in. shells have been placed,

and the concerns tlius favored are get-

ting their plants in shape for machining
them. There appears to be a possibility

of the situation as regards getting ma-
chine tools, being considerably relieved.

There is a growing belief in the Amer-
ican market that purchases of machine
tools for shipment to England will in the
future be of comparatively small pro-

portions. It is believed that munition
making plants of Great Britain are now
capable of meeting all requirements; the
demand for tools is, therefore, less ur-
gent. In this event. ma(»hine tools -will

be easier to obtain for this market and
deliveries will be better. It is under-
stood that Russia is buying a large
amount of equipment, not only lathes,

but practically a general line of tools!

Supplies

A few price changes have to he noted
this week. Solder is down 1/2", due to
the continued weakness in the tin mar-
ket. Linseed oil market is very strong
and prices have advanced 2c, the new
quotation being 87c for raw and 90c for
boiled, per gallon. Turpentine^ ;^ Iji^b-

er and is now quoted at 87c per gallon

High-speed twist drills keep on advanc-

ing and the situation is such that it is

impossible to give a firm quotation.

Business continues very good, there be-

ing an active demand for supplies from
shell plants.

Metals

The market is quiet this week and
lower levels for tin and spelter have

again to be noted, other metals being

unchanged. Copper is quiet, although

the market is in a strong position. The
lead market is quiet but firm. There is

no change in the antimony situation, and

the aluminum market is featureless.

There is a continued active demand for

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,

London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain

LafouUoux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alezsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

metals for munitions, but ordinarily busi-

ness is quiet.

Tin.—Altho\igh th« primary markets

are firm, tin is weaker locally and has

<leclined 2c. There is a fair demand, but

stocks are accumulating, which may de-

press the market.' Tin is quoted locally

at 43c per pound. '

,,

Copper.—The market is in a strong

position, although quiet and unchanged.

Tliere is apparently a loll in demand,
both for domestic and export. "Lake
Copper" is quoted at 20%c per pound.

Spelter.—The market is in a very pe-

culiar condition,- and it is difftcult to size

up the situatiqn. There is good inquiry

but [Sellers are not showing much dispo-

sition to do business. Spelter has de-

clined 2c locally and quotations are

more or less nominal at 18c per pound.

Zinc ore is quoted from $80 to $105,

.Top] in, Mo.
Lead.—The market is quiet but firm

at the "Trust" equivalent of 5.25c New
York. The ore is quoted at $70 to $73,

Jqplin, Mo. Tycad is uhchanffe<l locally

at 7e per pound.

Antimony.—Conditions in the anti-

mony market are unchanged. Spot stocks

are scarce but futures are being freely

offered at a concession of about 2c less

than the spot market. Local quotations

are unchanged at 40c per pound.

Aluminum.—There is no change in the

situation. Supplies are scarce and the

demand continues heavy. Quotations are

nominal at 65c per pound.

®—
CANADIAN EXPORTS TO GREAT

BRITAIN
AN increase in imports from Canada of

$34,697,000 and a decrease in exports to

Canada of $20,498,000 during the first

nine months of the present fiscal year is

shown by figures for that period received
by the Trade and Commerce Department
from Commissioner Ray, of Birmingham.
The total imports from Canada were
$138,917,000, and exports to the Do-
minion $49,407,000.

Details are also furnished of the re-

cent steps taken by the British authori-

ties in respect to the requisitioning of
all ships of British register, which regu-

lations closely affect Canada. These
show that rumors that the Government
contemplates the requisitioning of the

entire British mercantile marine are
without foundation, but that power has
been taken to deal, by the requisitioning

of a sufficient number of vessels, with
cases where an emergency of national im-
portance exists at any particular mar-
ket owing to the absence of tonnage,
and, further, to regulate the employ-
ment of British shipping in the carriage
of cargoes between foreign parts by
means of licenses.

COMPENSATION ACT ADJUST-
MENTS

A NUMBER of important changes in

the grouiping of industries under the
Workmen's Compensation Act have been
decided upon by the Workmen's Com-
pensation Commission. The chief changes
are a regrouping of the iron industries,

in response to a request from employ-
ers; the separation of the manufacture
of explosives from all other industries,

and the uniting of all the building trades
in one class. There has also been a rear-

ranarement of railway, canal, roadmak-
in? and ibridgebuilding industries.

Theatres and moving picture 'houses,

and the operation of elevators not in in-

dustries under Schedule 1, which had
formerly been specifically included, are
now excluded. The Board has also madle
the Act apply expressly to a number of
industries hitherto considered to be cov-

ered by tlio general scope of the Act, but
not expressly mentioned. The exclusion
of ^lacljj^e shops, cabinet shops, and tin-

smith shcms with less than a specified

number of employees has also been re-

moved. And exclusion from the seheduje
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is permitted in rci,'ard to certain wood

operations carried on for the most part

by farmers and settlers, and to repairing

or small buildinj? operations carried on

by owners of rented houses or buildings.

The changes come into effect on Janu-

ary 1, and will not affect employers dur-

ing the present year.

The Board announces that employers

must send in their ne.xt pay roll state-

ment by the 20th of January. In the

meantime a circular explaining the

changes in detail will be prepared for

distribution, together with the pay roll

form for the coming year.

DOMINION COAL CO. ST. LAW-
RENCE SEASON

THE quantity of coal transported to St.

Lawrence ports by the Dominion Coal

(^o. during the 1915 season of naviga-

tion was about 1,600,000 gross tons. In

addition to this, something over 100,000

tons will have to be handled through

Portland over the ensuing winter

months, making a total for St. Lawrence

ports of 1,700,000 tons,

A slightly larger quantity was trans-

ported to Montreal during the 1914 sea-

son, bat the difference is accounted for

by the fact that steamers formerly tak-

ing large bunker supplies to St. Law-

rence ports were diverted to Sydney in

the season just past, and bunkered

either on their inward or outward voy-

age.

Steamers employed in the coal-carry-

ing trade made 310 trips to St. Law-

rence ports during the season of navi-

sation just ended, and vessels from the

Upper Lakes, as well as the seven seas,

were secured in order to carry this lai^e

amount of coal at a time notable for

shortage of tonnage.

POWER DEVELOPMENT AT
MUSKOKA

THlfc Hydro-Electric Power Commission

of Ontario has under way the extension

of a power plant on the south branch of

the Muskoka River. This plant, located

at South Falls, and formerly operated to

supply the town of Gravenhurst, has a

single unit with a capacity of 450 k.w. It

is being enlarged by the addition of a

750 k.v.a. unit. Excavation work was re-

cently commenced and most of the

equipment has been ordered.

Provision was made in the design of

the existing plant for such an extension,

and the installation of the latter does not

alter the previous arranjiement.

A wood stave pipe line, 100 feet long,

will connect the existing headworks with

about 60 feet of steel penstock leading

to the new unit. The headgate mechan-
ism, steel penstock, turbine, governor

and relief valves are all being supplied

by the William Hamilton Co., of Peter-

borough, Ont., the generator and the

transformers by the Canadian General

Electric Co., Ltd., Peterborough, and the

wood pipe line by the Pacific Coast Wood
Stave Pipe Co. The latter is being laid

by the commission. Orders for the

switcliiboard equipment have not yet been

placed.

Tlie extended plant will supply the

towns of Gravenhurst, Bracebridge and

Huntsville.

@
NEW ELECTRIC STEEL FURNACE

PLANT
THE Canadian Electro-Products Co.,

whose incorporation with a capital of

$500,000 was announced recently, expects

to have a new electric furnace plant for

the manufacture of higli-grade steel in

operation in Montreal in about a month

CANADIAN PURCHASES FOR
FRENCH WAR OFFICE

Philippe Roy, General Commis-

sioner for Canada, Paris, advises

the Department of Trade and

Commerce, Ottawa, that an order

has been issued by the War De-

partment of the French Govern-

ment to the effect that all pur-

chases made by the Supply Branch

in Canada will pass through the

Hudson Bay Co. Canadian produc-

ers should therefore submit their

future offers through the office of

that company at Montreal. It is

further stated in Mr. Roy's com-

munication that Canadian lumber,

steel and meat will find in France

an important market for years to

come, but it is necessary that Can-

adian firms should have in Paris

representatives entrusted with the

necessary authority, especially if

it is desired to secure Government
contracts.

or six weeks. The plant is being de-

signed on the basis of two units, each of

a capacity of 25 tons of steel a day, and

at least one of these units should be in

operation within the time mentioned.

The authorized capital of $500,000, it

is understood, will be half in preferred

and half in common shares, but only a

portion of the authorized amount will be

necessary for the initial installation.

Probably $100,000 will be required to

equip the plant to start with, and this is

being subscribed privately.

J. S. Norris, of the Montreal Light,

Heat & Power Co. and Messrs. Howard
Murray and Julian C. Smith, of the

Shawinigan Water and Power Co., are

among those behind the new venture and
will be members of the board of direc-

tors when organization is completed. The
company, however, is a privati^ enter-

prise, and will not be a subsidiary of

either Montreal Power or Shawinigan
Power. However, as the operation of
the new plant, when both units are work-
ing, will call for about 4,000 h.p., natur-

ally both the older companies will bene-
fit, one as the distributor and the other

as the producer of the power required.

The new venture represents a further

extension of the electric furnace idea,

which is playing so large a part in the

increased consumption of power in this

province. It has been applied to the

aluminum and carbide industries in the

Shawinigan district on a large scale. As
applied to steel on the lines proposed, it

is a new proposition here, but similar

plants are in operation at Welland and
Sherbrooke.

DOMINION TRADE RETURNS
AN expanding revenue and a decreased

expenditure on consolidated account are

shown in the November financial state-

ment of the Dominion issued on Dec. 10.

The total revenue to the end of Novem-
ber was $104,756,305.25, as against $90,-

468,002.68 for the corresponding period

of last year, increases appearing under

all heads, with the exception of excise.

The consolidated fund expenditure

dropped from $75,708,627 to $65,345,503.

Expenditure on capital account out-

side of the war outlay also shows a sub-

stantial reduction. The 1914 eolunm

shows no war expenditure, but the out-

lay last month under this head is given

as $13,155,797, bringing the capital ex-

penditure on war for the fiscal period

up to $66,514,955. The total capital ex-

penditure to the end of November was

$91,475,889, as against ,$28,231,933 for

the same period last year. The gross

debt increased by .$202,225,076, and stood

at .$829,377,292 at the close of the month.

The funded debt payable in Canada rose

from $774,060 in November, 1914, to

.$8,725,450 in November, 1915. The

funded debt payable in England in-

creased from $329,020,000 to .$342,703.-

302. Temporary loans rose from $20,-

573,333 to $165,007,017.

Increases in the sinking funds and

miscellaneous and banking accounts

brought the total assets of the Dominion

up to ,$327,709,125, as against .$262,308.-

968, the total net debt thus standing at

,$501,668,167, as compared with $364,-

843.247. The monthly increase in the net

debt was $9,139,675," as against .$12,167,-

848. a decrease of $3,028,175.

Stratford, Ont.—The directors of the

People's Telephone Co. have decided to

purchase the Forest plant of the Bell

Telephone Co. It is expected that the

change will be made at the commence-

ment of the New Year.
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ONTARIO MINERAL OUTPUT
KETURNS made to the Ontario Bureau
<if Mines for the nine months, ending'

September 30, 1915, show an increase

in value of gold of $1,884,093, and a de-

crease in value of silves of $2,051,760.

It is pointed out that the increase in the

|)roduction of gold amounts to one-third.

The gold districts of Northern On-

tario, the report says, are fulfilling the

prediction made several years ago that

they would make good the loss caused

by the waning of the silver mines of

Cobalt. Thus, the combined value of the

trold and silver output of the first nine

months of the present year was only

$167,661 less than for the same portion

of 1914, notwithstanding the fact tliat

the yield of silver fell off over 20 per

cent. Part of this decrease is due to

the low prices which prevailed during

the whole nine months, but which made
a sharp recovery in November.
The Sudbury mines are being worked

to the maximum capacity, and the pro-

duction of nickel for the nine months
nearly equals the largest previous output

for a full year. Over 75 per cent, of

the output is made by the Canadian Co))-

per Co., but the operations of the Mond
Co. are now more extensive than former-

ly, and its output has correspondingly

increased.

The yield of copper was also much
greater than in the corresponding period

of 1914 and nearly equalled the total

output of that year.

New Incorporations

The Montreal Steel & Foundry Co.

has been incorporated at Ottawa, with

a capital of $150,000, to manufacture all

kinds of machinery and mechanical spe-

cialties, appliances and instruments, at

Montreal, Que. Incorporators: Emilien

Gadbois, Joseph Marechal Nantel, and
Charles G. Derome, all of Montreal, Que.

The Barrymore Cloth Co. has been in-

corporated at Toronto, with a capital nf

.$250,000, to take over as a going con-

cern the cloth manufacturing portion ol

the business of the Toronto Manufac-
turing Co., of Toronto, Ont. Ineorporn-

tors: Edmund Percival Brown and Wm
.Tohn McWhinney, of Toronto.

The Wood Products Co. has been in-

corporated at Toronto, with a capital of

$100,000, to engage in the destructive

distillation of wood and to manufacture
charcoal, wood alcohol and all other pro-

ducts. Head office at Toronto. Incor-

porators: Arthur Wellesley Holmestead
and Jam.es Leith Ross, of Toronto.

The International Steel Corporation,

Ltd., has been incorporated at Ottawa,
with a capital of $100,000, to manufac-
ture, produce and deal in iron, steel and
all other metals, at Toronto. Incor-

porators: James Richardson Roaf, Wm.
Graham and John E. Mordon, all of To-

ronto, Ont.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Commissioners and Commercial Agents should be kept supplied with catalogues, price lists

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should
state whether prices are at factory point, f.o.b. at port of jhipment, or, which is preferable, c.i.f. at foreign port.

Ottawa. U. lirigg, Coininissloiu'r of Cominer<e.

CANADIAN TRADE COMMISSIONERS.

Areentine Republic.

H. R. Poussette, Reconqulsta, No. 46, Buenos Aires. Cable

address, Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-

dress, Canadian.

British West Indies.

E H S. Flood, Bridgetown, Barbadoes, agent also tor the

Bermudas and British Guiana. Cable address, Canadian.

CblD«.

.T. W. Ross, Hi Nanking Koad, Shanghai. Cable address,

CanCOma.
Cuba.

Acting Trade Commissioner, Lonja del Comercio, Apartado
1290, Havana. Cable .-iddress. Cantraecm.

France.

I'hiliipe lioy, Commlssiiiner General, 17 and 1!) Boulevard les

Capuclnes, Paris. Cable address, Stadacona.

Japan.

G. B. Johnson, P.O. Box 109, Yoliohama. Cable address,

Canadian.
Holland.

Acting Trade Commissioner Zuldblaali, 2fi, Rotterdam. Cable
address, Watermlll.

SPECIAL TRADE COMMISSIONEBr-LUMBER.
H. H. .McMillan, visiting Europe, Africa, Australasia and tho Orleni

Newfoundland.
\V. B. Nicholson, Bank of Montreal Building, Water Street,

St. John's. Cable uddress, Canadian.

New Zealand.

W. A. Beddoe, Union Buildings, Cnslonis Street, Auckland
C.ible address, Canadian.

South Africa.

VV. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantracom.

United Kingdom.
E. de B. Aniaud, Sun Building, Clare Street, Bristol. Cable

address, Canadian.
J. E. Ray, Central House, Birmingham. Cable address,

Canadian.
.\ctlng Trade Commissioner, North British Building, East

Parade, Leeds. Cable address, Canadian.
F. A. C. BIckerdike, Canada Chambers, 36 Spring Gardens,

Manchester. Cable address, Cantracom.
J. Forsythe Smith, Fruit Trade Commissioner, Canada Cham-

bers, 36 Spring Gai-dens, .Manchester.

J. T. Llthgow, S7 Union Street, Glasgow, Scotland. Cable ad-
dress, Contracom.

Harrison Watson, 73 ^aslnghall Street, London, B.C., England.
(':ilile address, Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address.

Canadian.
R. H. Curry, Nassau, Bahamas.

Norway and Denmark,
r, E. Kontnm, Grubbeged No. i, Christiana, Norway. Cable

address, Sontums.

South AfrU-a.

I). .M. .McKlbbln, Room :'A, Permanent Buildings, Harrison
Street, Johannesburg.

E. .r. Wilkinson, Durban, P.O. Box 67.'!. Durban, Natal.

CANADIAN HIOH COMMISSIONER'S OFFICE.
United Kincdnm.

W. L. GriHith, Secretary, 17 Victoria Street, London, S.W,. England.
Cable address. Dominion, London.
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INDUSTRIAL \ CONSTRUCTION NEWS
ELslablishnient or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges^ Etc.; Municipal Undertakings; Mining New*.

Engineering

Glace Bay, N.S.—The town council

propose installing a pumping plant.

Hamilton, Ont.—The Monarch Ma-

chine Tool Co. will start work shortly on

a war order.

Hamilton, Ont.—The Steel Co. of Can-

ada, Ltd., will make considerable e.xten

sions to their plant.

Georgetown, Ont.—Tlie Glass Garden

Builders. Ltd., will erect a factory to

cost about $25,000.

Montreal, Que.—The Williams Mfg.

Co. will build a foundry at their plant on

St. James street.

Hamilton, Ont.—The Dominion Steel

Castings Co. will build an extension to

their plant.

Bedford, Que.—A pumping plant will

be installed in connection with the water-

works extensions now in progress.

Toronto, Ont.—The Board of Control

will call for tenders for the supply and

installation of a boiler at the municipal

abattoir.

London, Ont.—The Battle Creek

Toasted Com Flake Co., Ont., will in-

stall electrical equipment to operate its

machinery.

Halifax, N.S.—^Work has .been started

on the erection of a steel plant for the

Williston Steel & Foundry Co. Approx-

imate cost, $16,000.

New Glasgow, N.S.—The Nova Scotia

Steel & Coal Co. are building an addition

to their steel plant at Sidney Mines,, es^

timated to cost $100,000.
^!.•.i •.

Fort Frances, Ont.—Russel Bros., ma-

chinists, have secured a contract for

shells and will remove to Port Arthur
where a plant will be equipped with the

necessary machinery. —
Edmonton, Alta.—G. W. Farrell &

Co., of Montreal, Que., has signed a con-

tract to supply power to the city. It

will build a power plant and an 'electrie

railway to cost $6,000,000.

Araprior, Ont.—The Galetta Power
Co. are considering developing a water

power at Long Rapids on the Mada-
waska river. A minimum of 13,000 h.p.

could be developed at that point, but it

would be difficult at present to dispose

of so much power.

Quebec, Que.—Fire damaged the East-

ern Canada Steed Co. plant, St. Malo,

recently. Tlie cause of the fire is not ex-

actly known, hut it is supposed that it

originated through an explosion in the

furnace room. The damage, which is

said to be around $100,000, is covered by

insurance.

Grimsby, Ont.—T. D. G. Bell and his

associates have formed a new company
to be known as Bells, Limited, for the

purpose of making war munitions. The

new company has rented the necessary

space. and plant from the Bell Fruit

Farms, Ltd., and the new machinery to

make munitions will be installed in a

portion of the factory.

Montreal, Que.—The manufacture of

steel billets will shortly be begun by

.Montreal. Power-Shawinigan . interests,

who have purchased the Record Foundry

Building, and are now installing the ne-

cessary equipment. The concern, known
as the Canadian Electro-Products Co.,

has secured its charter and machinery,

including an electric furnace.

Stratford, Ont.—At a meeting of the

Finance Committee of the City Council

on Dec. 5, a committee composed of

Chairman Aid. Henry and Aldermen
Forbes, Mantle and Pauli, was appoint-

ed to sell the machinery which is beins

cleaned out of the basement in the Kemp
factory, to make room for the recruits

to the 110th Batt.

Municipal
Collingwood, Ont.—The proposed by-

law in connection with Wilson Bros, has

been withdrawn.

Toronto, Ont.—The Board &f Control

has decided to submit the hydro-radial

to the ratepayers on Jan. 1.

Windsor, Ont.—A by-law is being pre-

pared to sanction the expropriation of

the Windsor Gas Co.

Islington, Ont.—Etobicoke Township
ratepayers will vote New Year's Day on
the proposed system of Hydro-radials.

Petrolia, Ont.^A by-law in connec-

tion with the proposed sugar refinery will

be submitted to the ratepayers on Jap.. 3.

Berlin, Ont.—The city council have
decided to submit the hydro-radiaj by-"
law to tbe electors at the January elec-

tions.

Chatham, Ont.—A by-law will be voted

on by tlie ratepayers to sanction an ex-

penditure of $10,000 on fire-fighting ap-

paratus.

Chatham, Ont.-^A by-law will be sub-

mitted to the xatepayiers relative to

granting concessions to the Dominion
Sugar Co.

Baden, Ont.—The township council

have decided to submit the hydro-radial

by-law to the ratepayers of Wilmot
Township on Jan. 3.

Chatham, Ont,—A by-law will be sub-

mitted to the ratepayers at the January
elections regarding concessions to the

Gray-Dart Automobile Co.

Samia, Ont.—A by-law will be voted

on by the ratepayers on Jan. 3 to raise

$120,000 for the purchase of the Samia
Gas and Electric Light Co. plant.

Samia, Ont.—A by-law will be sub-

mitted to the ratepayers on Dee. 29 to

authorize raisirrg $12,000 to pay for

waterworks extensions.

Tara, Ont.—A by-law will be submit-

ted to the ratepayers on Jan. 3 to auth-

orize an expenditure of $7,500 on a

liydro-electrie distribution plant.

Sherbrooke, Que.—The City Council

contemplates alterations and improve-

ments to the water power, electric trans-

mission and lighting plants.

Listowel, Ont.—A by-law will be voted

on by the ratepayers on Jan. 3, to auth-

orize, a loan of $12,000 to a company
who propose to establish a boot factory

here.

Cobden, Ont.—The town council will

submit a by-law on December 27 to pro-

vide for the construction of a plant for

the generation and distribution of power.

Estimated cost. $20,000.

Princeville, Que.—The town council

contemplates the erection of a pump sta-

tion and the purchase of a 4-inch and
6-inch cast iron pipe, valves, pumps and
hydrants.

Swift Current, Sask.—The City Coun-
cil will engage an engineer to make a

thorough examination of the pumping
and waterworks, system and advise as to

what will be required to make tbe sys-

tem thoroughly efficient.

*
' Lindsay, Ont.—A by-law will be voted

on at the .January elections to authorize

the_granting of a loan of $15,000 to a
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Large Shells : Production Problems and Possibilities—VI.
By C. T. D.

In preparing to undertake the production of large shells up to 9.2 in. dia., manufac-
turers will encounter problems of a nature altogether different from those connected with 18

pdr. shells. Automatic machinery will not be so applicable to the larger sizes, and produc-

tive ability will centre largely on such points as sequence of operations, tooling methods, etc.

AX t'.xample of a special iJiirpose

maf'nnc is shown in illustration

Fig-. 18. This is a recently dc-

xeloped machine for performing the

major operations on large shells, al-

though its scope in tinisiiing tlie minor
operations such as recessing, grooving,

lapping, etc.. is limited Uv the ingenuity

of the tooling outfit, and tiie commercial

as])ect of the operations performed.

This machine is known as the "'Hart-

Parr" lathe, swinging 26 in. over the

vees, and capable of handling 9.2 in.

slieKs rapidly and efficiently.

As can be seen in tlie illustration the

machine is of massive design, tlie whole
^

lieinu' characterized li.v simplicity of con-

struction and directness of operation.

Headstock and lied are cast integral, the

former being of plain and rigid box type

cnnstruction. The spindle is of exceed-

ingly generous proportions, and is

mounted in annular hall bearings of

ample capacity.

Tlie spindle drive is from a transverse

shaft, one end of which pro.jects in front

of the headstock carrying a large diam-
eter 4-step cone pulley, while the other

end extends to the back of th« head-

stock where a compact double gearing

arrangement is mounted which trans-

mits t'le power to a worm meshing with

a large worm wheel fastened to the

spindle.

The feed gear to the work carnage is

of tlie simplest possible description. A
]iair of six-ste|) c<mc pulleys are mount-

ed on the tail end of the spindle, and

a short intermediate feed shaft on the

front of the bed. This intermediate

shaft drives the main feed shaft througii

three pairs of gears, giving two workinu

s])eeds and one quick return, which can

be operated selectively in either direc-

tion.

the ends of the spindle carries a single

point tool which takes a roughing cut

off the parallel jvortion of the bore, mak-

ing it truly round.

By means of a special arrangement of

drift, the tirst head is quickly removed,

and another tool head, carrying a rough

sizing reamer and a rough arch forming

FIG. m iiKAVY nrrv 'i:-T\ IVOfBLK B.V^CK-GEARMn M.W UF.^CTURING LATHi: I'OI

SHELLS UP TO 12 IN. DIA.

Tlie carriage is of the simplest pos-

sible description, hand and power tra-

verse, and hand operated cross slide,

carrying a four-sided tool box of the or-

dinary type.

When mac!iining sliell forgings, the

open end of tlie shell is first cut off in

any suitable machine with a reasonable

degree of accuracy. The shell is then

mounted directly upon the carriage on

suitable supports, and secured by heavy

clamps. The first tool head inserted in

^
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able of handling to the sreatest advant-

age.

This machine, which is being intro-

duced to Canadian [)roducers by the A.

aH band turning and threading devices,

the large reserve of machines throughout

the country at the origin of munitions

activity prevented any immediate short-

ness of design to undergo rougli treat-

ment by unskilled labor, are the out-

standing features of several lathes

which are now being produced by en-

FIG. 20. TRIPLE-GEARED HEAVY DUTY SHELL LATHE WITH 2e-lN. SWING AND SINGLE PULLEY DlilVK

R. Williams Machineiy Co., occupies a

floor space of 5 ft. x 12 ft. and weighs

10,000 lbs. The swing over bed is 26 in.

and over carriage l.'?^ in.

age. Since then, however, the extended

scope of operations has given opportuni-

ties for the use of lathes of the plainest

possible pattern.

gineering firms in various parts of the

country.

Owing to the lapse of time which is

necessary to the manufacture of a satis-

FIG. 21. 24-IN. HEAVY DITY MANIFACTURING LATHE I! EDUCED TO IC-IN. SWING, FOR SHELLS UP TO C IX. DI.K.

While the demand for lathes has been
perhaps more continuous and insistent

than for special purpose machines, such

Ample cutting power, accuracy, ability

to stand up under continuous extra

heavy duty, and simplicity and rugged-

factory lathe, these tools have not yet

been completed in large numbers, bnt a

verv short time now will see deliveries-
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being made at a very gratifying rate.

Through the courtesy of the builders,

particulars and illustrations of several

dueed by the Bawden Machine Co. of

Toronto. The geared head is furnished

with four-speed changes, with positive

bushed. The high carbon steel spindle

is hardened and ground and regularly

furnished with a 21/^ in. hole, the front

bearing being 8 in. dia. x 91/2 in. long.

The carriage has a bearing on vees of

I'MG. a2. ELECTRIC SHKLL B.VKIXG UNIT WITH HOOD
RAISED AND SWITCH OPEN.

l'I<; 23. ELKCTUTC IV|T WITH HOOD DOWN AND SWITCH
CLOSED, BAKING INTERIOR OE SHELLS.

I

•of these lathes are published.

Engine Lathes for Large Shells

Fig. 19 is from a photograph of a

heavy duty 2G-inch double back-geared

manufacturing lathe which is being built

in this country and sold by the Canadian

Fairbanks-Morse Co. It is built to meet

the demand for a heavy serviceable

lathe for the turning of projectiles up

to 12 in. diameter.

The headstoek, of the single pulley

type, is of the rigid construction neces-

sary for this class of work, the belt pul-

ley being 20 in. dia. x 8 in. face, while

the spindle bearings are chambered and

ring oiled. With the use of a two-speed

countershaft, six speeds are available,

the back gear ratios being 11 to 1 and

8 to 1. If required, a 4-in. hole can be

bored through the high carbon steel

spindle which is accurately ground to size

The bed is strongly reinforced with

heavy cross ties of box pattern, and also

'las a longitudinal rib, having a cast

rack, with which a ])awl at the l)ack

f the tailstock engages, the advantage

of such a positive lock being frequently

apparent on heavy work.

The carriage is provided with four

changes of feed from 1-.32 in. to % in.

power, and hand feed, both longitudinal

and cross, being supplied. A square tur-

ret tool box is regularly furnished on

the cross slide.

When supplied with a 12-ft. bed. this

lathe weighs about 15,000 lbs., and takes

in 60 in. between centres. The spindle

has a front bearing 8 in. dia. x 10 in.

long; the nose is 7 in. dia, with three

threads per in. ; and the centres fitted

are No. 6 Morse taper. Regular equip-

ment includes countorshaft and necps-

sary wrenches.

Fig. 20 illustrates a licavy duty laUie

with n triple-geared head for sheila from
8 in. to 12 in. dia., wliicli is being pro-

drive dog-tooth clutch

IS 23 in. dia. x 714

The belt pulley

in. face; the steel

42 in., and is regularly equipped with a
heavy plain rest, with 4-post tool holder.

FM3. 24. POST CUANE WITH BALANCED T.^CKLE FOR
LAK(}E SHELLS.

gears having a ratio of 26 to 1 and IS

to 1, all gears in headstoek being bronze

Hand cross feed to slide with automatic

longitudinal stop to carriage is standard.
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The fjuick chauge feed box supplies six

lecls from 1-32 in. to % in. per spindle

revolution, being driven by silent chain

Jrom spindle, and also containing; feed

reverse. The bed is very liberally pro-

portioned, the width on top from front

to back being 35 in., with two vees, one

carrying the carriage and the otlier the

trtilstock. Planed surfaces are provided

for receivin'.;' forming attachments, etc.,

on the back.

CANADIAN MACHINERY

The tailstock is particularly rigid and

carries a 31/2 »». spindle. Both centres

are No. 5 Morse taper. A driving face

plate, plain tool post, and two-speed

countershaft, with friction pulleys, com-

plete the regular equipment.

Extra equipment can be supplied as

follows:—Waving attachment, profiling

attachment, 4 and 6-tool turrets on car-

riage, and 6-hole turret on bed.

4 s Ja/ch Hism £xplosi v[ Shcll

If- Tuftt/if^a fjKeoff

SHKLL .VUTK^US Wll'ir KXTANSION NOSRS.

The tailstock is a heavy offset pattern,

with three heavy clamping bolts clamp-

ing the' full length of bearing on the

vee, and the spindle is 4I/4 in. dia., hav-

ing 9 in. travel witli double thread on

screw for quick traverse.

Complete equipment, including coun-

tershaft is supplied, the approximate

shipping weight being 15,000 lbs. Extra

equipment furnished to order includes

taper attachment, forming or profiling

attachment, waving attachment, four

turret tool post, and heavy carriage

turret.

Medium Capacity Lathe

For machining shells ui) to and in-

cluding 6 in. size, the Bawden Machine

Co. are also building a smaller size lathe,

weighing approximately 3,550 lbs. This

machine (see Fig. 21) has a bed 8 ft.

long, swings 16 in. over vees and 10 in.

over cross slide, the entire specifications,

with the exception of the swing, being

those of a 24 in. heavy duty lathe.

The single pulley has a diameter of

12 in. X 6 in. face, transmitting the drive

through back-gearing with a ratio of 6^/2

to 1 to the spindle which has a front

bearing 41/2 in. dia. x 8 in. long. The bed

is of the extra heavy duty type, 20 in.

wide on top, with two vees like the

larger machine .

A Unit Baking Oven-

Baking ovens of large capacity, heated

either gas or electricity, have been al-

most universally adopted for baking the

enamel in the interior of high explosive

shells. With the increase of size, the

dead-weight of a load of shells has gone

up very much. In addition to this, the

use of large ovens for less than a full

charge means a loss in. economy, as full

loads must be handled to get the most

eflficient use of the heat.

Other features become more marked
as the shells increase in size, and in-

terest accordingly attaches to a unit type

of electrical heater, which overcomes

troubles, such as broken lots, irregular

operation, etc., recently developed by the
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as will be met with in baking large

shells. The illustration, Fig. 22, shows

the unit with the hood raised, the sim-

plicity of construction being readily ap-

parent. The sliells rest on a channel

iron base, above which is a sheet metal

asbestos-lined hood containing the heat-

ing elements. When this hood is lowered

into working position, the elements en-

ter the interior of the shells, where they

radiate the heat directly on to the sur-

face to be baked, while the hiMjd pre-

vents excessive loss by radiation to the

atmosphere.

Considerable economy in the use of

current is thereby obtained, the time of

baking in larje ovens being reduced from

eight hours to one and one-half hours.

Automatic control of the current is ob-

tained through the control switch on the

end of the hood. As the hood is raised

to remove work, the switch is opened,

preventing unnecessary waste of heat,

and is closed again when hood is lowered.

The heating element is of a type which

is giving excellent satisfaction on many
electric railroads, and can be made to

take any size of shell and any voltage or

current np to COO volts.

Handling Devices

The necessity tor using mechanical

methods in handling large shells has been

promptly recognized by intending manu-

facturers, and satisfactory arrangements

for this work will have an important

bearing on the economy of pending

operations.

Individual service is the principal re

quireinent of maciiines in tliis work; any

apparatus for lifting and liandling must

be immediately available for any ma-

chine. The use of transfer trucks witii

detachable platforms built for holding a

suitable number of shells offers the most

efficient and economical method of mov-

ing the work around the shop. The re-

quirements of safety and care in lianci-

ling render this method preferable to

the use of other methods involving tue

use of slings or other suspension gear.

The adoption of overhead tracks de-

l>ends on individual circumstances, style

of shop construction, arrangement of

shafting, etc., being controlling factors

in decidins:. The overhead installation

( /^o-^-LuTZCOMPRESSIOH yRCNCH^^PTENTED j)

Cf>MPRp;S!frON WltENfH WITH
TO 8 IN.

Consolidated Car Heating Co., of Al-

bany, N.Y.

This unit construction has been de-

sianed to withstand severe usage such

I.VTERCH.VNOK.MU.l
SHELUS.

•ilKTIIS F>)1:

in Fig.. 18 is a good example of special-

ized arrangement where conditions are

favorable.

All the benefits of such a system can
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be obtained, however, by the adoption of

single post cranes for lifting the work

in and out of the machine, the moving of

the work between various departments

lieinj;- done by any of the methods al-

ready in use.

An interesting device is shown in Fig.

22 which dispenses with the labor of

operating chain blocks by hand. A 3-in.

swivel post crane is mounted in a socket

provided for the purpose on the head-

stock. At the end of the jib is a pulley

yoke carrying a steel cable, at each end

of which is a pair of lazy tongs. These

tongs are connected to the cable by a

lever which is arranged to take up a

reasonable amount of slack in the cable.

In operating the hoist, one pair of tongs

is clamped on to the finished shell, while

the other is fixed on a rough shell on the

floor or truck platform. The lever is

now used to take up the slack in the

cable so as to lift the rough shell from

the floor. As the difference in weight

between the two shells is equal to the

cut removed in the lathe, the operator

merely has to lift this amount on the

rough shell and swing it into place,

while the finished shell is simultaneously

swung clear and lowered to the gTonnd.

where it is safely dejiosited by letting

out the slack on the cable" This device

lias been developed by the Amalgamated

Machinery Corporation of Chicago, and

is adaplable to any machine which can

hi* ]irovided with a crane.

Self-Acting Arbors

In machining shells up to 6 in. dia.,

frequent use is made of an arbor, part of

which is threaded to receive the nose of

the shell, which is then locked by a suit-

able driving washer or plate. The ar-

bors shown in Fig. 23 have been spe-

ciallv desismed for this work, and are

fitted with expansion collars on the

point which are 'brought into action as

flic base of the shell is tightened against

them. These centre the shell accurately

from the inside. The other end of the

arbor is formed with a solid supporting

collar, which, in conjunction with a draw
nut, imparts added stiffness to the arbor.

The screwing of shells on and off the

arbor is easily accomplished by the use

of a compression wrench, Fig. 24. This

tool has been developed by the Lutz-

Webstcr Engineering Co., of Philadel-

phia, for use on shells up to 8 in. dia.

The wrench handle is detachable from
the girtJ! or strap, various sizes of which

are interchangeable on the same handle.

The teeth on the end of the handle

tighten up the girth when pressure is

t
applied, the powerful compression grip-

ping the shell firmly without damaire to

the surface in tinv wav.

;

MORE CAR ORDERS PLACED
THE advancing steel market has stimu-

lated ordering of railway equipment

even in Canada, where buying has been

light for some time. Another advance

of 20 cents per hundred pounds will be-

come effective on January 1st, and as a

result of this several orders for equip-

ment have been received within the last

day or two by the Canadian Car &
Foundry Co., while additional business

is expected before the end of the month.

The value of the new business was

stated to be in the neighborhood of

$750,000.

The increase in steel prices, although

it has been gi-adiial, has now mounted to

a spectacular height. It is stated that

the cost of building most classes of cars

has increased 25 per cent, since last

spring. The higher prices paid by ear

users does not, however, benefit the

manufacturers, as they claim that the

increase goes entirely into raw materials.

One of the new orders received by

Canadian Car & Foundry Co. recently

was from the Imperial Oil Co. It

called for 100 forty-ton tank cars. An-
other was received from the Michigan

Central Railroad. The Car Co. will make
the steel underframes of 150 fifty-ton

flat cars.

Outside of a large order for export to

the Britisli Government, very little for-

eiarn business has been closed. One or-

der of 100 twenty-ton, end-tipping coal

waggons, however, is announced to have

been closed recently. The cars are for

South Africa, where they are to be use(\

on the Ni'ierian Railway.

©--
BIG GUN ORDER TO UNITED

STATES
THE big gun order which Canada ex-

pected to get from Great Britain as a

result of an inspection of Canadian steel

plants by British experts sent out for

that purpose has been given in the

United States. The order would have

been a heavy one, and it was thought at

first it would be placed in Canada, as

Sir Frederick Donaldson and General

Mahon, the British experts, intimaltd

that their report on the adaptability of

Canadian plants for big gun manufac-

ture would be favorable. However, the

War Office appeared to think that the

remodelling of the plants would require

too much time, and it has been learned

that the order has since been plr,eed in

the I'nited States.

Further Shell Orders

No further sliell ordars since the last

big ones have yet been received by tiie

Imi)eriar Munitions Board, although such

is the capacity of Canadian factories .and

machine shops that tiie board is in a

liosition £o handle a larger quantity thati

received.* It is understood that repre-

sentations to this effect have been made
to the War Office, and it is hoped further

orders will be the result. The board is

also undertaking the handling of further

orders placed in this country by the

Allied Governments, but as far as

learned has not yet received any. The
Russian Government has already placed

large orders, for the most part through

th« Canadian Car & Foundry Co., but the

bulk of them have been distributed by
this agency in the United States.

The French Government appears to be
now manufacturing most of its own
shells, and even in the United States has
not lately placed any large orders. No
orders for shells have yet been placed by
the Italian Government, though there

are said to be some in contemplation,

either for distribution here or in the

United States.

The last orders given to Canadian
manufacturers included those for the

manufacture of 9.2 and other such shells

of much larger calibre than heretofore

produced. As a result with the new
equipment necessary Canadian factories

will not be in a position to commence
turning them out for some time yet in

most cases.

®
CANADA'S TIMBER SUPPLY

ACCORDING to R. 11. Campbell, direct-

or of the Dominion Forestry Branch,
Canada's present suiiply of commercial
timber has heen variously estimated to

l^e between five hundred and seven hun-
dred billion feet, board measure, and to

cover an area of approximately 170,-

000.000 acres. This estimate of quantity
and area refers only to timber of com-
mer'ia! value as saw-timber. It doe^i

not include pulpwood, firewood, tie and
pole material nor small timber of any
description, although tliis has undoubt-
edly a very large commercial value.

The Commission of Conservation is

engaged upon an investigation of the

forest resources of Canada, wiiich, when
coniplcted, will furnish the basis for a

more accurate estimate of the amount
of timlier in the various sections.

@
Screwing and Tapping Aluminium.-^

The screwing and ta|)ping of aluminium
castings, states the Ironmonger, some-

times lead to trouble by the clogging of

the chips between the teeth of the taps

and chasers, hut the difficulty can gen-

erally be overcome by the use of a suit-

able lubricant and the correct grinding

of the tools. Tools used for turning and
drilling aluminium should have acute

cutting angles, and should be finall.v

sharpened on an oil stone, as a keen edge

is essential. Soapy water and petroleum

are commonly used as a cutting hihri-

cant. The latter enables a fine polish to

be obtained, provided the cuftine fool is

oroperly ground.
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The Development of Quick Acting Forging Presses— II.

By A. J. Capron, M.Inst. C.E.

The accompanying article formed the subject matter of a paper presented at the Inter-

nation/il Engineering ('ongress, San Francisco, last September. Recent progress and present

status of the art of forging, together with the relative advantages of the quick-acting forging

press over the steam hammer, constitute the salient features of the detail contents.

PART 1 of this article wliicli ap-

pealed in our December 16 issue

discussed at some considerable

length the operation features of quick-

acting forging presses. In the present

instance, the wide variety product they

can successfully handle is brought under

review.

Fig. 3 represents a solid turbine-

spindle forging made from an 80-in.

(2,000 mm.) octagon ingot, weighing 116

tons, the finished weight of the forging

being 55 tons.

Fig. 4 represents a turbine-drum,

forged and expanded, made from a 64-

in. (1,600-mm.) diameter ingot, weigh-

ing 85 tons, the weight of the forging be-

ing 35 tons.

Fig. 5 represents an hydraulic cyl-

inder, forged and expanded. This forg-

ing required an 80-in. (2,000-mra.) ingot,

weighing 116 tons; the finished weight

of the forging was 631/2 tons, and its

rough machined weight as illustrated 42

tons. Its principal dimensions were :

—

Length, 14 ft. 1 in. (4,200 mm.).

Diameter over collar, 6 -ft. 61/2 in.

(2,000 mm.).

Diameter of body, 5 ft. 7 in. (1,700

mm.)
Diameter of bore. 46 in. (1.170 mm/).

For general forging work, all large

presses, down to 2,000 tons power, should

be fitted with mandrel gear, as that

greatly facilitates the work under the

press and the handling of the forgings.

It can also be used conveniently for

changing the tools when transverse tool-

changing gear is not included in t'lo

equipment. For medium size presses of

from 1,000 to 1,500 tons, a simple form
of mandrel gear is often desirable and
is generally well worth the comparative-

ly small additional cost. Amongst the

special classes of work for which presses

have recently been adopted may be men-
tioned the followimr:

—

Tyro Forging
For slabbing and punching tyre blanks

presses 'have been adopted with very sat-

isfactory results. Apart from the

economical side of the question, it has
been proved that tyres forged under the

press give distinctly better results under
test than the same steel forged under
the hammer, and with the very high tests

now called for in such material this is

very valuable. The power of the press
penerally used for this purpose varies
from 1.200 tons to 2,000 tons, but in one

instance & press of 5,000 tons has been

put down for this class of work. A press

of this power can slab the largest tyre

blank at a single stroke, and so is cap-

able of a very large output. A 1,200-ton

press, without any mechanical appliance

for handling the blanks, has produced as

much as 40 tons of wagon tyres,, of 200
kilogrammes apiece, in an 11-hour shift,

and 48 tons of locomotive tyres, of 600

kilogrammes apiece, in the same time.

More power is, however, preferable for

this class of work, and recently presses

of 1,500 and 2.000 tons have been more
generally used. The most recent instance

is a 2,000-ton press fitted with a manipii-

lating gear and rotating table. The lat-

ter, which is mounted on a slide, enables

the piece to be carried under the press
and slabbed very rapidly by successive

strokes, and the manipulating gear
centres the blank so that the top punch

tliese, two methods have been adopted.
One method is to use a press of sufficient

power to forge the wheel in one or two
operations, the top tool covering the

whole surface of the wheel in the final

squeeze. This necessitates a very power-
ful press, generally of about 8,000 tons.

By the use of the quick-acting press,

such wheels can, however, be forged un-
der a press of much smaller power.

In several cases a 1,500-ton press, fit-

ted with a rotating table for revolving
the work, has been used. The top tool,

which is about 300 mm. (12 in.) wide,

is then made to the section of the wheel,

so that, as the blank revolves, the suc-

cessive strokes of the top tool on its

surface shape the forging, and spread it

over the whole surface of the bottom
circular tool. This method effects a great

saving in the first cost of the plant re-

quired for such work.

ijJMMaw/^iiUi.wimmivMmM^mm>u»!mrm
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to prevent the scale which is detached

from being pressed in. The finishing

tools have generally three grooves about

12 in. (300 mm.) apart, and to obviate

the objectionable side stresses that

would come on the press when finishing

in the outer grooves, an arrangement has

been adopted of mounting the tools on

slides worked by power, so that the top

and bottom tools move simultaneously,

and the grooves in use can be brought

instantaneously to the centre of the

press. For the first process of cogging

and rough forging, the use of presses has

proved very advantageous, and it seems

likely that their use for finishing axles

may also extend.

Cogging Ingots

Many presses have already been put

down for tlie purpose of cogging ingots

for special manufactures, the powers of

press generally used being from 600 to

1,200 tons. Trials on special steels have

proved that much better results are ob-

tained by cogging such material under

the press than by hammering or rolling.

In the ease, however, of steel of ordin-

ary composition, but which is required to

be of specially close and uniform tex-

ture, as, for instance, for the manufac-

ture of material which has to be drawn,

it is found that cogging under the press,

prior to the subseouent processes of roll-

ing and drawing, produces a verj- great

improvement in the texture of the steel.

So marked is this improvement that in

some cases a comparatively small re-

duction under the press in the original

sectional area of the ingot proves suffi-

cient to give the desired result.

Shell-Forging

For the purpose of forging externally

armour-piercing shell up to the largest

calibres at present required, quick-act-

ing presses of from 1200 to 2000 tons

have been used to a considerable extent.

For the processes of piercing and draw-
ing, which require a long continuous

stroke, purely hydraulic presses worked
from an accumulator are much more
suitable.

General Forgings

For the production of engineers' and
other general forgings an up-to-date

quick-acting press has really no com-

petitor. Its general advantages over the

steam-hammer have been already enum-
erated, but it is only by experience of

its capabilities in actual use that its

superiority can be properly realized. For
the manufacture of forgings of simple

form where large quantities are re-

quired, dies can be used, and in many
cases the forsinis can be produced by
a single stroke of .the press. Dies can

often be used in the case of forgings of
more complicated form; but then it is

generally necessary to forge the piece

roughly to shape before using the dies

to produce the exact shape and dimen-

sions required. This point is partic-

ularly mentioned because die forging

can be done much more advantageously

under a press than under a hammer,
providing there is a fair body of metal.

Generally speaking, it is only quite

small forgings, and especially those of

very light section, which are best made
under a hammer or drop-stamp. With
a press, the tools and dies can be of a

cheaper and lighter construction, and

they last much better than when used

under a hammer. For many special

manfactures requiring a considerable

number of similar forgings, so that spe-

cial tools and dies can be provided, the

use of high-speed presses has proved ex-

tremely advantageous. Amongst such ap-

plications which have already been

made, the following may be mentioned:

For locomotive and railway works, for

general small forgings, including coup-

ling and connecting rods, presses of 150,

500 and 600 tons.

gineering works range from 150 to 800

tons, and in forges up to 1500 tons,

and it can be safely stated that such

presses have proved generally very pro-

fitable.

In an engineering works it is often

preferable to have the facility for pro-

ducing the smaller forgings especially

required when repair work is under-

taken, and the much wider range of

work that can be done under a press

than a hammer is a substantial ad-

vantage.

In a forge, it is desirable to have a

sufficient proportion of presses of med-
ium power, as it is generally possible

to keep such presses more uniformly

employed than the heavier presses, and
the production is naturally more econom-

ical when the power of the press is pro-

portionate to the size of the forging.

In several cases, 300-ton forging-

presses have been installed in steel-roll-

ing mills for doing general repairs, and
they have proved exceedingly service-

Mu.
FIG. 5. AFTER BOUGH TURNING, FORGED AND EXPANDED HYDRAULIC CYiLINDER

AFTER ROUGH TURNING.

For stamping crossheads and other

forgings required for boiler-feed pumps,

a 600-ton press.

For stamping field-gun carriage forg-

ings, a 500-ton press.

For bridge and structural work, for

such as stamping link ends, presses of

150 and 300 tons.

For shipbuilding works, 300 and 500-

ton presses.

For anchor-forging, an 800-ton press.

For forging well-boring tools, an 800-

ton press.

For the manufacture of tires of a flat

rectangular section for road vehicles,

for the first process of slabbing and
punching, and for the second process of

expanding or becking, presses of 400

tons, of special construction.

Apart, however, from special applica-

tion, presses of small and medium powers

are beL'innihg to be used to a very con-

siderable extent for general engineers'

forgings, both in forges and in engin-

eering works. The powers that have so

far been used for this purpose in en-

able for this purpose in enabling break-

downs, which are liable to occur with

such machinery, to be dealt with very

promptly on the spot, and thus greatly

reducing the stoppage of the mill or

other plant.

Another application which is of in-

terest is the use of quick-acting presses

for the manufacture of iron from the

puddling furnace. With presses of suffi-

cient rapidity of action, very satisfac-

tory results have been obtained both in

quality and output, the powers of presses

generally used for this purpose being

400 and 500 tons. For naval repair-

ships, forging-presses of a specially com-

pact construction have been used, gen-

erally of 150 tons power. The advantages

of a press for this purpose are that, un-

like a hammer, its working causes no in-

convenient vibration or damage to the

structure of the ship, and that it is

capable of dealing with repairs of a far

more extensive character.

In conclusion, it may be stated that

the superiority of presses over hammers
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for till- heavier classes of work has been

Tec(^nized for the past twenty years, and

their use frequently adopted; but with-

in the past ten years, owing largely to

improvements in construction, and par-

ticularly to increased speed of working,

their use has become mueh more general,

and it is only within this latter period

that presses of medium and small

powers have proved a practical success

and have begun to be freely adopted.

Forping-presses of all powers, and par-

ticularly of medium and small powers,

will undoubtedly come into much more

extensive use in the near future, as fore-

shadowed by the advance made during

the past ten years, and more especially

because the increased speed of working

that has been attained opens so much

wider a field for their useful application.

®
THE USE AND ABUSE OF OILS.—I.*

By T. C. Thomsen, B.Sc.

THE owners of many large plants

have seen the advantage of hav-

ing an engineer responsible for

the lubrication ofl their engines and

machinery, and in plants which are not

large enough to justify the employment

of an engineer for this particular work,

it has been found advantageous to have

a lubricating engineer to inspect the

plant occasionally, report on the lubri-

cating conditions, and offer suggestions

as regards economy and saving in power.

Many large concerns, when inviting

tenders, specify certain chemical attri-

butes in the oil. This practice is wrong,

because chemical readings do not show

the lubricating properties of an oil, for

the reason that it is possible to dupli-

cate a high-grade oil on the basis of

chemical tests by means of an imperfect-

ly manufactured and inferior article.

Although the chemical tests may be the

same for the two oils, the results can

be widely different in actual work. The

only accurate way of testing lubricants

is to try them under working conditions,

where they are to be actually used.

High-grade Oil and Lubrication Cost

The question might be asked whether

introducing a higher grade of oils would

not increase the total cost of lubrication.

Experience has proved that in a large

number of plants the costs of lubrication

over a period may even be lower than

with lower grades of oil in use. In other

eases the cost may possibly work out a

little higher, but this increased cost will

be balanced by other benefits. It is here

that the services of a lubricating expert

become desirable. He should select

high-grade oils for the portion of the

plant where such oils could be used to

advantage, and if the lubricating condi-

tions are not favorable to the introduc-

tion of high-grade oils, he may suggest

•From a n.ippr read before the Association
of Mining Eleotrlpal Engineers.

ways and means by wliicli better lubri-

cating appliances or better methods of

handling oil can be introduced, so as to

make the introduction of better grades

of oil possible.

When talking to men directly inter-

ested in the successful running of ma-
chinery, one is often assured that they

have no trouble; the idea being that the

machinery is operating without any un-

usual heating of bearings or engine

parts. In many such plants, however,

the mere change from low-grade oils to

better grades has effected a saving in

power of 20 per cent., and it is now
realized that there is something beyond
having "no trouble." A troublesome

bearing in nine cases out of ten will not

indicate that the oil is unsuitable, but

that some mechanical defect exists in its

construction. It is not an occasional hot

bearing, but the few degrees of unneces-

sary frictional heat that are wasted in

hundreds and hundreds of bearings that

determine real standard of lubrication.

Testing Influence of Better Lubrication

The actual testing of the influence of

better lubrication on a power-house

plant is a difficult matter, as there are

so many other conditions that may in-

fluence the results. By means of ac-

curate temperature tests it is, however,

possible in nearly every case to make a

comparison between the lubricating

qualities of different oils, and it is re-

commended to make such tests as thor-

ough and as careful as possible on spe-

cially selected important bearings.

These temperature tests should be re-

peated from time to time with a view

to controlling the quality of the oils in

use. If the mechanical conditions do

not change, the rise in temperature of

the bearings above the surroundin? at-

mosphere should remain nearly constant.

When a new motor exhibits a tendency

to develop heat in one bearing, the bear-

ing should, of course, be examined. Tf

it is found in good condition, the cause

of the heating will probably be found in

the thrust of the armature shaft against

the bearing, which may result from
either of two conditions : First, the ma-
chine may not be level, and the arma-
ture shaft may dip towards that end.

Second, the magnetic centres of the pole-

pieces and armature shaft may not be
in line.

Where low-grade mineral oils, or oils

with mineral base, but compounded with

animal or vegetable oils, are employed,
they will develop gumminess in the bear-

ings, and necessitate frequent cleaning.

Such cleaning is unnecessary when
high-grade dynamo oils are employed;
cases have been known where such oils

have been in use for years without any
necessity for cleaning the bearings and
oil wells. However, it is desirable to

empty the bearings every three or four
months and put the oil through a suit-

able filter. It will then be as good as

new, and can be used over and over

again, being mixed with a little freah oil

to make up for loss.

CAST VANADIUM STEEL DIES
THE use of alloy steel castings for dies

lias lately come into prominence due {•>

.luportant developments which have been
made in the last years by steel foundries

specializing in such material. Cast steel

dies are now being used by drop forging

manufacturers, by plow manufacturers
for making plowshares, and by sheet

metal workers for forming dies in the

l)roduction of sheet metal specialties,

kitchen-ware, etc. Various alloys have
been tried for cast steel dies, but, ac-

cording to C. R. Messinger, vice-presi-

dent Sivyer Steel Castings Co., Milwau-
kee, the most satisfactory material so

far introduced is vanadicm carbon steel.

The Sivyer Company has made a spe-

cialty of cast vanadium carbon dies un-

der tiie name of "Sivyer" die steel. Ex-
ceptional wearing qualities are reported.

together with unusual resistance to

cracking or breaking under the battering

to wliich dies are subjected. For ex-

ample, a run of 40.000 automobile brake
support forgings 20 in. long, was made
from a pair of Sivyer dies without, it is

stated, any great amount of wear. In an-

other instance, a plow manufacturer'
claims that his dies last at least six

times longer than cast-iron dies for

forming plowshares, and are considerab-

ly cheaper than hammered blocks.

For general drop forge work the com-
pany considers the best practice is t>

cast the dies with the tenons and with

the impressions for breakdowns approxi-

mately to shape, allowing a small amount
for finish. Tlie impression for the die is

then sunk in the solid block. For plain

forgings, the impressions also are some-
times cast in the dies, allowing some
metal for finish. In dies for making
plowshares the entire impressions arj

cast in the dies, allowing about Vi inch

metal for finishing. Forming dies for

sheet metal work are also east approxi-

mately to shape with some allowance fo;-

finishing.

After annealing and machining, the

general practice with cast vanadium dies

is to heat to 1500 or 1550 Aez. Fahr., and
quench in oil for a fairly hard surface

and in salt water for a hard surface.

In most cases no additional heat treat-

ment is required: that is, the temper
should not he drawn.

Cast vanadium dies, it is explained,

generally cost a little more per pound
than haimmered carbon blocks. However,
it is held that the saving in material

from casting approximately to sbaop
more than counterbalances this, and in

addition there is less material to be re-

moved.—Iron Age.

i
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The Lay-out of Ships Ventilator Cowls, with Girth Seams
By J. W. Ross

While the methods described in the accompany infj article have immediate reference to

work in connection with shipbuilding, the adaptation of the principles involved are applicable
to many manufactnring lines. Exhaust sfjstems in shops and mills offer occasional instances
ivhere nich work may be necessary, but the fact that such instances are occasional, renders a
clear understanding of the procedure to be followd all the more desirable.

THE perspective view, Fig. 1, shows

a sjirth seamed ventilator cowl. Its

visual efJect is not so pleasing as

that of the hammered or blocked out type

with the longitudinal seams. However,

its chief advantage lies in economical

construction.

The Outline Construction

Measure off the base line, A B, Fig. 2,

equal to 20 inches. Locate the point C

on the continuation of the base line,

equal to % the distance of A B. With
centre C and radius C B, strike the

quadrant B E. The point D is located

by measuring from C a length equal to

half the distance B C. Erect the per-

pendicular F D. With radius equal to

twice the length of A B, and at centre

E, strike the arc to intersect the per-

pendicular D F, thus locating the point

F. Connect F to E. 'With radius equal

to D A and with F as centre locate the

point G. With G as centre and the same

radius strike the quadrant F L H, tan-

gent to the perpendicular A J.

In this cowl there are five courses.

Count each end course as one and the in-

termediate courses as two each. There-

fore this total of the courses will be 8.

Divide the outline A K L F into 8 equal

|)arts. At the first division point locate

J. Then take two parts and locate K.

Two parts again for L. Similarly for M.

Divide the quadrant B E into the same

number of parts.

The point W is located at the first di-

vision point. P is denoted by taking two

parts; similarly locate the points Q and

R. Connect the points J W, K 1', L Q
and M R. These lines are rivet lines.

Bisect the rivet lines, locating the points

X. S, T, IT, V and W. Connect the points

A to J, J to K, L to M, and M to F, by

straight lines. These lines are drawn in

showing each course with its overlaps,

looking downwards. Connect the points

on the throat in a similar manner. This

completes the side elevation.

The front elevation is projected over,

although it is not essential to the devol-

oi)ment of the patterns.

Prolong the base line A B to Fig. .'J.

Erect the perpendicular X' F'. Draw
the projecting line F F' parallel to A X'.

This locates F'. Also parallel to A X',

project the point W, Fig. 2, to its inter-

section of the axial line X' F', thus lo-

cating W'. With centre W' and radius

W F', draw the circle defining the mouth
of the cowl.

By parallel line to A X' project over

all the centres S, T, U, V, Fig. 2, to the

This completes the

FIG. I.

points S', T', U', V, Fig. 3. Witli radius

V M Fig. 2, and centre V, mark off the

distances V V^. Measure off U' U^, Fig.

3, equal to U L or IT Q, Fig. 2. Similarly

locate the distances T^ T^ S^ S- and

V^ and V- to W-.

front elevation.

Triangular Construction

As no two courses' are alike, a separate

development will be required for each

course. One of the courses, therefore,

will be herewith developed, the others

being developed in precisely the same
manner.

Let course 111 be selected for develop-

ment. To save confusion of lines, trans-

fer carefully the outline of the course III
•—as represented by the letters K, L, U.

Q, P, T—Fig. 2, over to Fig. 4.

With centre T and radius T K or T P
describe the half section view K 5 P.
Divide this semicircle into a suitable

number of e(iual parts; the greater the

number, tiie more accurate the templet.

In this ease it is divided into 8 equal

parts. Project all these points to, and
at right angles with K, T, P.

With IT as centre and radius U L or

U Q, describe the half section view,

L 5' Q. Divide this semicircle into equal

parts, the same number as that used for

the semicircle K 5 P.

Erect perpendiculars from L U Q to

these division points. Number the divi-

sion points on both circles in consecutive

order and in relation to one another. Also

number the projection points on the lines

L F Q and K T P in respect to their

relative projection lines. Connect the

points 22 to 2'. .S^ to 3^ 4 ' to 4», etc., by
straiffht lines.

If both of the half section views were

J
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tioiiH are not equal, tlierei'ore the lines

in question will be foreshortened.

Tlieir true lengths are found by tri-

angulation, as follows: Draw tlie hori-

zontal line 2' 8', Fig. 5. Erect perpen-

diculars at any point, as at 0. Measure

off tlie perpendicular 2^, Fio;. 5, equal

in length to 2' 2^. Fi<r. 4. Take the dif-

ference of the lengths of the projector

lines 2^ 2' and 2' 2. Fig. 4. Place tliis dif-

4'' 42 over to X 4^, Fig. 6. Obtain the dif-

ference between the .projectors -3 3' and
42 4', and place at X 3', Fig. 6. The true

length is shown by the line 4^ 4'. In a

similar manner define the true lengths of

the remaining dash lines.

Having obtained all the true lengths,

the development of the plate will be next

proceeded with.

Plate Development

In tliis course it is decided to have the

vertical seam on the line 9 9\ Therefore,

3
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NEW PROCESS DEVELOPMENTS
Inventive Genius and Research Operate to a Dual End— They Aim to Improve

What We Now Possess and Bring to Our Service Commodities Before Unknown

THE MANUFACTURE OF LEATHER
BELTING.—I.*

By F. H. Small.**

THE manufacture of leather belting

has its beginnings on the farms of

New England, the grazing ranges

of Argentine, the rocky Alpine pastures

of Switzerland, the fertile plains of

France, and wherever cattle are raised.

Cattle supply the hides which are one

of the essential raw materials of the tan-

ner and so of the belt maker, it is there-

fore necessary that the cattle industry

should prosper if leather is to remain as

universally useable a commodity as here-

tofore. Cattle are raised primarily for

their labor value, their milk value and

their meat value; the hide is very much
of a by-product, and the matter of pro-

duction of a hide specially suited to the

requirements of the tanner is but an in-

finitesimal incentive to the cattle grower.

When steer bides sell at better than

26 cents a pound as they have this year,

when as much as $40 per hide must be

paid to secure a particular selection, it

seems as though the hide, even if but a

by-product, represents a sufficiently

larue percentage value to secure from

the cattle grower an endeavor to produce

a satisfactory hide. The tanner, how-

ever, has had a hard time to establish

this point of view although, aided by

governmental agencies whose interests

have been different but objective similar,

progress has been made.

Hide Imperfections

The particular evils of which the tan-

ner has complained and for which the

cattle raiser is responsible are three

:

barbed wire, brands and grubs. Barbed

wire fences lead to scratches on the hair

or grain side of the hide, which though

they later heal yet constitute imperfec-

tions; branding destroys the hide fibre

and makes so much of the hide as is

touched by the branding iron absolutely

worthless for purposes of belting manu-
facture; grubs are worst of all, for the

reason that they do their damage in the

very best part of the hide and oftentimes

are so numerous that a hide affected by

them give.? the appearance of having

been used as a target for a shot gun.

The first two evils are subject to in-

dividual correction; the last can be

remedied only by concerted and wide-

spread action. It is a question for gov-

ernmental investigation and legislation.

• Prpspntp'l nt the nnnunl meptlnR of the
ProTlrtPtirp Assnolntlon of Mcch.nnlrnl EnRln-
eers (A.S.M.E. Amilntion). S(>ptpml)pr 22. IftLI.

•• fTipmliit. Tho Grnton & Knlftht Mfg. Co..

Worcpster. Mnsii.

The investigation has been and is going

on, but the efficient remedy is not yet,

though progress is making. In one dis-

trict in Denmark, for instance, where

they can be reasonably autocratic, by

making the presence of warbled cattle in

herd punishable by fine, they reduced in

six years' time the percentage of war-

bled cattle from 18 to 1. The above is

mentioned for two reasons: first, to be-

speak interest in any measures that may
come to the reader's attention, calcu-

lated to improve the conditions mention-

ed, and second, to show you how uncon-

trollably imperfect is one of the tanners'

raw materials.

Material Constitution of Hides

Apart from damages as cited there are

material differences in hides—differences

in texture, in plumpness, in uniformity,

etc. It is generally true, for instance,

that cattle in warm countries have thick

hides and short hair, while in cold cli-

mates the reverse is true. The supply of

first quality, extra heavy hides comes al-

most wholly from Southern Europe, and

these being no longer obtainable as a

consequence of the war we are hard put

to it to produce extra heavy leather.

Some cattle have hides which are very-

thick over the kidneys and thin over the

shoulders; others show this difference

much less markedly.

When the hide is removed, the way in

which it is done is again a matt«r of

keen interest to the tanner.' Cuts in the

hide made by the butcher when taking

it off the animal lessen the value very

materially. The take-off of hides from

the large packing houses is usually ex-

cellent, the result of specific attention,

carefully trained and expert labor. It

is quite otherwise with the averase coun-

try hides taken off by the town butcher,

which despite the efforts of the Tan-

ners' associations, are still a source of

shame. The flaying is so bad that they

rarely bring the price of a packer hide,

and they represent a real and needless

economic waste. Abroad, methods of so-

called mechanical flaying have been in-

troduced to avoid butcher cuts. By
these methods the hide is pulled and

hammered from the carcass and such

hides usually command a premium, 50

cents a hide bein? an average figure at

the Paris auctions.

Hide Preservation

What happens to the hide after its re-

moval from the animal and before the

tanner gets it. is again of importance

Hide, being essentially gelatine, readily

spoils and must be preserved aiainst

decomposition. Two methods of preserv-

ing or curing hides are in vogue, viz.

:

drying and salting. The first is ordinarily

too uncertain to permit of the use of

hides cured in this way for belting, and
practically all hides tanned for belting

are what are known as green-salted

bids.

If the belt manufacturer tans the

leather which he makes into belting

—

and this is the ideal arrangement—he

buys so far as possible green-salted

hides, free from scratches, brands and

grubs, short-haired, of as uniform thick-

ness as obtainable and which have been

skilfully taken off, so that they are free

from butcher cuts; i.e., the manufacture

of first quality belting begins with the

purchase of first quality hides.

Initial Tanning Operations

Before being used for belting the

hides must be tanned, i.e., so treated.

that they will not decompose or spoil

and will remain flexible. There are vari-

ous methods of tanning hides but what-

ever the method used, the first steps,

usually spoken of as the beam house

treatment, are essentially the same,

namely; preliminary washing with water

to remove dirt, and the salt or other

material which may have been used to

cure the hide; a cleaning of the flesh side

to remove superfluous flesh, fat. etc., left

on in the flaying—a soaking in milk of

lime, or some other depilatory solution,

to loosen the hair which is then pushed

off by machine or with a dull two-

handled knife: and a final washing to re-

move at least in part the unhairing

chemical and to clean the hide. The

quality of the finished leather depends in

very large measure on the successful

performance of these apparently simple

operations. It is an old saying that

leather is made in the beam house.

The conversion of the hide as above

prepared into leather may he brought

about through the use of any one of a

variety of tanning materials, the pecu-

liar characteristics of the finished leath-

er being governed by the material used.

Only a few of these materials will be

mentioned and such only as have a

special interest to the belt manufacturer.

One of the simplest and oldest

methods of tanning is to cover the raw
hide in the moist condition with grease

and then continually manipulate it as it

dries, thus working the grease into the

inmost fibres of the hide and producing

a grease-tanned leather. Grease-tanned

leather has little more fullness or body

than the original hide, but it is excep-
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tionally strong. The so-called mechani-

cal lace used for lacing together beltinir

is tanned in this way.

Another nietho<] of tanning which has

pome down to us from olden times is to

work into the hide a mixture of alum

and salt. This gives a somewhat fuller

leather than grease and is used before

the grease treatment by some tanners of

mechanical lace because of the fullness

gained, but it is at the expense of tlic

tono-hness and wearing qualities of the

lace.

A modern tannasre of somewhat simi-

lar nature is that with salts of chromium

the hide being immersed in a solution of

one of these salts. Chrome tanninl leatli-

er is fuller tlian alum tanned and much

more permanent. Water will seriously

injure alum-tanned leather, causing it to

revert nearly to the condition of raw

hide and to become hard and cracky,

whereas water has little or no effect on

chrome leather. Chrome leather may
even be immersed in boiling water for

some little time without serious damage

to the leather. Most of the so-called

steam-proof belting is made from

chrome-tanned leather.

Vegetable Material Tanning

By far the greatest percentage of

heavy leather, and in particular that

used for belting, is tanned with a tannin

derived from some vegetable material.

The procedure of the tanning process as

early practised with vegetable materials

was to spread the hides out flat in a

vat with a relatively thick layer of the

tanning material between the hides, the

vat finally being filled with water. The

water served as a medium of exchange,

extracting the tannin from the vegetable

material and giving it to the hide which

absorbinsr it became tanned. The process

was slow, often necessitating a year or

two to effect the conversion of the hide

into leather.

An improvement in the proc?-* was

effected by substituting for the watei a

tan liquor obtained by leaching the tan-

ning material in large tubs; i.e., extract-

ing the soluble tannin by passing hot

water through the ground raw mate. ial.

Nowadays the use of the raw tannini

material by the tanner is almost a thinx

of the past. He uses instead tanning ex-

tract prepared at plants usually located

where the supply of raw material is

abundant and which is a concentrated

solution of tannin obtained by leaching

the raw material with water as was for-

merly done at the tannery, and then

evaporating away much of the water in

a partial vacuum at low temperature

and yielding as the commercial product

ordinarily a thick brown liquid contain-

ing about 25 per cent, actual tannin.

Not merely does this supply the tanner

with his tanning material in a form
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much more convenient for use, but it has

the furtlier decided advantage that the

extract admits much more easily of

analytical control and so makes possible

the use of a determinate and uniform

tanning agent. Since uniform product de-

mands uniform raw material this is an

improvement of no mean order.

Enumeration of Vegetable Tanning

Materials

Xot so long ago—in fact as recently

as 1890—practically all the vegetable

tanned heavy leather in this country was

made with either hemlock or oak bark,

or a mixture of the two. Now, while the

old names, hemlock, oak and union, are

still retained, it would be hard to find a

tanner making leather with these

materials alone. The present-day tan-

ner uses not merely hemlock and oak,

but chestnut wood, or valonia, or myro-

balans, or mimosa, or quebracho, or

wattle, or mallet, or algarobilla, etc.,

some twenty-five or thirty materials be-

ing commercially available.

With an incre'ase<l range of materials

came, of necessity, a study of the leath-

er-making qualities of each. Marked dif-

ferences appeared. For instance, the

tannin of valonia was found to decom-

pose rather rapidly, forming and de-

positing insoluble ellagic acid. The Eng-

lish tanner, earlier to use these ma-

terials, had discovered this by experi-

ence, and by using valonia and insuring

the deposition of the ellagic acid in his

leather, was making the solid English

sole, water-proof and long-wearing,

which earned him a reputation the world

over. A myrobalan liquor was found to

sour very rapidly, yielding eight times

as much acid, for instance, as mimosa

under the same conditions.

The leather-forming value of the ma-

terials varied; valonia would produce

over 100 lb. of finished leather as against

75 for myrobalans. from the same weight

of hide. Chestnut wood produced a

leather of tensile strength over 3,006 lb.

to the sq. in., while oak bark under simi-

lar conditions gave one of less than two.

Here certainly was knowledge and op-

portunity, the tanner could not neulect.

Knowing what qualities he desired in his

finished product, he could, by a careful

selection of tanning materials, go far to-

ward securing these qualities, this ma-

terial making for fullness, that for

strength, etc. The progressive tanner,

who wanted to make the best beltinz

leather could not afford to make oak

beltins with oak bark alone, and he did

not. and his leather is the better in con-

sequence.

Final Leather Constitution

The objection to practically all the

tannages, aside from that with vegetable

tannin, is that they do not make a

plump, full, solid leather. The leather
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produced by them is tough, but thin and

open. The original hide constitutes

much the largest percentage of the fin-

ished product, only a small quantity of

the tanning material remaining in the

leather. This is in marked contrast to

the vegetable tannage in which so much

tannin and other matters is deposited in

and on the fibres of the hide that the

original hide constitutes less than 50

per cent, of the final leather.

Lack of firmness is a serious deficiency

in a leather to be used for belting.

Nevertheless, leathers made with some

of the above materials have sufficiently

valuable properties so that they have

made considerable headway for belting

even despite their failings. Chrome

leather, for instance, can be produced in

a comparatively short time. It will run

practically unharmed in a temperature

where vegetable tanned leather would re-

vert to a brittle, formless mass. It can

be made exceptionally flexible. It has a

high coefficient of friction. Consequent-

ly belting from chrome leather has found

a place for itself, which would be larger,

were it not for the deficiencies resultant

from the lightness of the tannage, the

lack of solidity of the leather and the

necessarily high cost because of the

small leather-yield. A leather tanned

with a combination of alum and gambler,

the gambler being used to supply the de-

ficiencies of the alum as a filling ma-

terial, has likewise had some vogue. It

is tough and pliable, and has given good

service for high-speed work.

®
TRUING THE GRINDING WHEEL

By Howard W. Dunbar

GRINDING machine operators are some-

times puz/.led because of their inability

to accomplish a desired finish in grinding

a piece oF work, when a very little care

in truir.g the wheel would bring about

the results sought for.

It is not always our object in truing a

wheel to sharpen it, as is ofttimes the

belief of the operator. Primarily, we

true the wheel to produce a perfectly

round and true cylinder, for no work

can be ground more accurate than the

wheel is. The slightest imperfections in

the wheel in roundness or trueness of

surface will produce imperfections in the

work being ground. Secondly, we true

the wheel to produce on the face of tlie

wheel the proper condition to accom-

plish the results desired in the finish.

Oftentimes, contrary to the general be-

lief, we dull the particles in the face of

the wheel because we desire a certain

finish.

The Diamond Condition.

It is not true that the diamond must

have a sharp corner, or a sharp edge, or

a sharp -point in order to be of service in



December 23, 1915 CANADIAN MACHINERY OYO

wheel truing. On the contrary, a dia-

mond after having been used for a short

time is a better agent for truing than a

new diamond, due jjrincipally to the fact

that the sharp corners, small projections,

etc., have been worn from the diamond,

and it maintains for a greater length of

time the same area of exposed surface

jiresented to the wheel when truing.

It can be readily seen that if a small

l)oint on the diamond was presented to

the wheel for truing, this point would

soon be worn away, and a true cylinder

could not be the result, since the dia-

mond is a greater distance from the

centre of the wheel at the finish of the

truing than it was at the beginning. It

is true that this amount is very small,

l)ut, in ))recision grinding, we are deal-

ing with tenths of tliousandtlis of an

inch, which means the utmost care and

attention to the smallest details.

Speed of the Diamond

The speed with which the diamond is

moved across the face of the wheel is

also a controlling factor in the finish. If

the diamond is brought across the wheel

rai)idly, it, to a certain degree, trues a

thread on tlie face of the wheel, and al-

though this is not visible to the eye, it

works havoc with the finish of the parts

being ground, since, with this thread

across the face of the wheel on a diag-

onal line, mottles are produced in the

work, which give the appearance of a

frosted surface.

The diamond should travel slowly

enough across the face of the wheel to

be sure that all the particle's have been

brought to a given height, and are an

equal distance from the centre of the

wheel. To do this right, light traversing

cuts with a diamond must be taken so

as not to break up the surface of the

wheel, but to gradually wear the par-

ticles down so that tliey all have this

uniform height.

For roughing work the surface of the

wheel should be broken up; the particles

phould be sharp, and necessarily do not

tieed to be as accurate as when finishing.

In this event the diamond is passed

scross file face of the wheel a little more

rapidly, and taking a deeper cut. This

called "l)reaking up" the surface of

|he wheel.

Wheel Grain

It is connnonly beli('ved by many that

ihe degree of finish possible with a wheel

^ governed entirely by the size of grain

used, so that for a fine, highly reflecting

surface it is necessary to use a very

hut wheel. This is not true. A high re-

flecting surface can be accom|ilislied with

coarse wheel which will be economical

|n removing metal,.by simply truing the

face of the wlieel to a perfect cylinder,

»nd with all the particles of uniform

beiiiht. It can lie rendilv seen by nnaly;-,-

ing this that the grain has little or no

effect upon the finish, as the particles

come in contact with the work in rapid

succession one after the other, and

simply plow a path through the work be-

ing ground equal to their height.

With such a multiplicity of cutting

tool's as are carried by the grinding

wheel, it is impossible to conceive of a

condition where any of these particles

would be so separated as not to produce

a round, true cylinder with a good sur-

face, even though the grains be large, if

they are all of equal height. Even a

polishing operation can be accomplished

with a comparatively coarse, hard wheel,

if in truing, the particles are dulled, the

corners rounded, where not even a grind-

ing mark can be noticed in the work.

It is also essential in truing that

plenty of water be allowed to flow on the

diamond. As the diamond is extremely

hard and the particles in the wheel are

liard, heat is generated, which causes the

wheel and diamond to wear away rapid-

ly, by allowing the water to flow upon

the wheel while truing, this heat is car-

ried away by the water or compound,

which allows us to accomplish the truing

with a greater degree of accuracy and

perfection.

Rigidity of Diamond Fixture

Of course, it goes without saying that

the diamond must be clamped rigidly in

the diamond tool holder on the table of

the machine. Any movement of the at-

tachment will create irregularities in the

wheel surface.

In addition to being clamped rigidly,

a line passing through the centre of the

diamond and tool holder should point

below the centre of the wheel so that

the diamond will come in contact with'

the wheel on a slight angle, say, approxi-

mately 5°, which allows the diamond to

wipe across the face of tlie wheel instead

of digging into it,, and prevents any

chattering which would surely result if

the diamond pointed above the centre of

the wheel.

This is a very important feature in

truing the wheel face to a perfect sur-

face, and when troubles from chatters,

diamond marks or feed lines result, tao

first thing to do is to see if the diamond

is tight in tlie holder, tight in its selling'

and wipes across the face of the wlieel

rather than digging into it.—Grits and

Grinds.
®

"Hu.xley" has said, "Science is noth-

ing but trained and organized Common
Sense, differing from the latter only as

a veteran may from the raw recruit, and

the methods differing from those of

common sense, only as the guardsman's

cut and thrust differ from the manner

in which a savage wields a club."

HIGH-SPEED STEEL
IN view of the apparent scarcity of this

class of steel for tools, a circular has

been issued from the British Minister

"f Munitions in order to classify the re-

(|uirements of the industries of the coun-

try, to advise economy, and to investi-

gate measures of husbanding the scrap

material to the best advantage. A series

of questions has been drawn up and
answers are invited from the engineer-

ing and manufacturing firms who use

high-speed steel. The questions are as

follows:

1—What are your monthly require-

ments of high-speed steel?

2—Have you any difficulty in obtain-

ing your regular supplies?

' 3—What unused stock of high-speed
steel have you at present on hand?
4—What stock of partly used tools

and ends of bars which could be used
for making tips and for other purposes?

5—Do you keep all high-speed scrap

separate, so that it may be returned to

the steel makers?

6—What saving have you made or do
you expect to make by the use of tools

with the tips onlv made of high-speed
steel

?

Tlie replies are to be addressed to

Small Tool Department, Director Gen-
eral of Munitions Supply, Armament
F.;iililings, Wliitchall. S.W.

BRITISH PURCHASING OFFICIALS
IGNORANT OF CANADA'S

RESOURCES

THE High Commissioner of Canada, Sir

George Perley, chairman, at a lunch of

the Canadian Exporters' Club, on Dec.

16, spoke of the need of educational work
lying before Canadian exporters in Great
Britain. The High Commissioner's Offlcc

liad found the Imperial Ministers of

State as conversant with the resources

of Canada as he was himself, but the

purchasing officials who placed Govern-
ment contracts were in a state of blank

ignorance. Superior organization had
enabled United States exporters to take

more than a fair share of Imperial con-

tracts. It was only at the last moment
that he iiad secured the recent timber

contract for British Columbia which
Orcg(ui lumbermen were on the point of

getting.

Secretary Armstrong, of tiie Canadian
Exporters' Associaticm, announced that

the French had extended for Canada
alone the date of entry at the Lyons
Fair, which will take place next year in-

stead of the Leipsic Fair, the period of

grace given being a fortnight. Canailian

entries will be received until January

15, and. tlianks to the concession, Can-

ada will have adequate rc!)resentation.
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14-IN. ENGINE LATHE

TiK 14-in. engine lathe shown, in

ihe accompanying line drawing has

been designed and placed on the

market by the Canada Machinery Cor-

poration, Gait, Ont., to meet the de-

mand for a hig!i-jiTade tool possessing

the accuracy and capabilities of a tool-

room lathe, along with the simplicity of

screw and ample space for operation is

provided which is in direct contrast to

the majority of designs which require

the use of a separate spanner wrench

in such cramped quarters that use of

the feed reverse gear is only resorted to

when unavoidable.

A total of 44 feed changes in four

groups of 11 feeds eacli is obtained

14-IN. SWING ENGINE LATHE, WITH TWO-SPEE:D DOUBLE-GEAR DKIVE,

operation and rigidity of construction

necessary to enable it to meet all manu-
facturing demands.

This lathe swings 14 in. clear, over the

ways, and 81/2 in. over the carriage, the

bed being of conventional design, and
ample proportions.

Several features are incorporated in

the headstock which for a tool of this

size impart more than passing interest

to the design. A three-step cone for

2%-in. belt in combination with a two-

speed double gear provides nine spindle

speeds. A departure from orthodox prac-

tice is the placing of the double gearing

on the front of the headstock. The ec-

centric handle for throwing tout the
gear has a plunger stop for "in" and
"out" positions which avoids the annoy-
ance of gears jumping out when slack-

ing off the chuck The increased safety
and convenience due to this location of .

gearing are perfectly obvious.

"While the accessibility of the belt

has been somewhat reduced, the provi-
sion of an efficient belt-shifting device
more than overcomes this slight draw-
back.

A commendable feature of the head-
stock design is the type of feed reverse
gear mechanism. The reverse locking
handle is permanently attac'ied to the

through the gear box. The two control-

ling handles are arranged close to each

other, enabling the operator to select the

group and locate the required feed prac-

tically simultaneously. A compactly ar-

ranged quadrant has a specially designed

device which provides for the cutting of

coarse pitch threads, and enables special

change gears to be introduced for odd
threads.

The lead screw is splined so as to act

as feed shaft when plain turning, the

traverse motion of the carriage being ob-

tained by rack and pinion.

The traversing handwheel is conven-
iently located at the left of the apron:
the nut-clamp handle, feed reverse han-
dle, and friction knobs for longitudinal

and cross feeds being arranged with a

view to the elimination of all uncertainty

of action on the part of the operator.

A stop-rod which throws out a clutch

on the lead shaft is fitted with adjust-

able stops for stopping the carriage feed
at desired points.

The lathe as illustrated has a 5-ft. bed
and takes 34 in. between centres, which
are No. 4 Morse type.

The tailstock has a set-over adjust-
ment on the base, and is clamped to the
bed by eccentric and lever. Taper turn-
ing attachments are furnished when re-

quired.

Reverse is obtained bj' cross belt on

countershaft, two 12-in. x 3V2-iii- pulleys

being provided running at 2.5.5 and 210

r.p.m.

Particular interest attaches to tliis

lathe as owing to its general excellence

in design and workmanship it was select-

ed as the standard machine for lathe in-

struction at the Central Technical

School, Toronto, the first contract calling

for sixteen macbir'o';,

©
BIG VALVES FOR ELECTRIC

POWER STATION
THE Nelson Valve Co. has recently com-
pleted a portion of their contract for

supplying the valves which are to be
used tliroughout the new station of the

Philadelphia Electric Co., Philadelphia,

Pa. Included in the installation will be

valves of practically every kind, from
the smallest brass gate and globe valves

to huge 42-inch solid wedge steel gate

valves, like that shown in the illustra-

tion. These enormous valves stand 14

feet high, and two of them weigh as

much as an average size steam road rol-.

ler. In all there are to be seven of these

units.

When installed, they will be operated

from central panels on the turbine op-

16-IN. MOTOR OPERA
GATE V.

I ID WEDGE

erating floor, which is fifty feet above

the condenser pit floor line. Operating

conditions call for 80 pounds working

pressure.



Uecember 23, 1915 C A N A 1) 1 A N MACHINERY
The valves have a steel clutch for liis-

engaging the motor, if it is desired to

operate them by hand. The design is

such , however , that hand operation
<lrives the limit switch at all times, so

ihat if the motor is thrown into opera-

i-'-IX. MdTOK OPRRATKD SOLID WEDGK
GATE VALVE.

tion when the valve is partly open, the
limit switch is in the proper position for
starting the motor, and throws out the

.uitomatic circuit-breaker on the con-
trol panel at the proper closing point of
the valve disc.

There is a lost motion device between
the stem unit and the large operating
<_'ear for the purpose of giving a hammer
blow effect to break the seat of the valve

in the event of scale causing the wedge
to adhere to the seat. The motor is

designed, however, of- ample torque to

open the valve without this hammer
blow effect.

The body, bonnet, yoke, cap and gland
are of cast steel. Cast "monel" seat

rings have been used in the body, and
the bonnet has a "monel" pack-when-
"pen bushing. The solid wedge is cast

in one piece of "monel" metal, and the

rolled "monel" stem is attached to the

wedge by means of a flexible cpuphng.
The stem unit is of manganese bronze.

One characteristic feature of the

valves is the high condensing chamber
and deep stuffing box. The condensing

chamber being located between the stuf-

fing box and the inside of the bonnet, is

claimed to insure longer life of packing
and safety in renewing packing.

In addition to the 42-inch valves,

seven Ifi-inch gate valves have been

built and delivered; These valves are

made for superheated steam of working
|)res8ure up to 250 pounds, and for a

total temperature of 800 degrees F. Each
• :ilvp has been tested to 800 pounds.

BASE PLATE MILLER FOR
H. E. SHELLS

A NEW machine for milling base plates
or plugs for high-explosive shells has
been developed and is being built by
Edwin J. Banfield, Toronto. This ma-
chine is designed for turning the outside

diameter, finishing the fafce with the

necessary camber and milling the

threads, all at one chucking. It is of
rigid and substantial eonstruction and
is driven direct from the line-shaft, no
countershaft being necessary. The gen-
eral design of the machine will be
noted in the accompanying illustration.

On the bed, which is made of cast

iron, there is mounted the headstock,
and a saddle carrying the cross slide and
tool holder. The headstock is movable
a;id bolted to machined ways or slides,

thus always keeping it in line when
moving, being moved as is sometimes
necessary if plugs of different thick-

nesses have to be machined. The head-
stock has a 3-in. hollow spindle with
collet chuck and draw-back mechanism
operated by a hand-wheel on the ex-

treme left of the machine. A 16-in. x

4-in. pulley drives the spindle when ma-
chining the plug.

An important feature of the machine
is a double jaw clutch mounted on the

spindle and arranged so that in the first

position it engages the main pulley with
the spindle for machining the plug, and,

in the second position, the spindle is ro-

BASE PLATE MILLER VOU IirOH EX'PLOSIVB
SHELLS.

volved by a bronze worm and gear

driven from an independent pulley at

the back of the machine. The latter

drive is used when milling the plug.

The fixture holding the tools and mil-

ler is mounted on a cross-slide on the
saddle; the latter is movable and bolted
to the bed. It is also adjustable so that
any required camber can be obtained,
the adjustment being made by means of
four small set-screws. On the back of
the cross-slide is fastened a bracket
which carries a spindle holding the mill-

ing cutter, being driven by the pulley at

the right-hand side of the machine. Ex-
tending from the bracket at the back
is an arm carrying the chaser which en-

gages with threads on outside of collet

chuck. These threads have the same
pitch as the threads on the plug, viz..

fourteen per inch.

In operation, the square on the plug
is gripped in the collet chuck. There are
five tools in the tool post fixture which
has the form of a right angle, and a
roughing tool on the back section of
cross-slide. This roughing tool turns
the outside diameter and is brought into

play by moving the cross-slide towards
the operator. When this operation is

completed, the cross-slide is moved back
and the first tool roughs the- face of the

plug. This is followed immediately by a
similar tool whicli finishes the face. The
tool holder continues to travel forward
and another tool faces the back of the
plug for riveting purposes. This is fol-

lowed by a tool which chamfers tlie

corner.

The threads are milled at the

next operation. The slide is

moved back towards the operator
until the milling cutter at the

back is in position. A dog is

slipped into position which en-

sures the chaser nut engaging
with the threads on the outside of

the collet chuck. The clutch on
the main spindle is then thrown
back, bringing the worm drive

into gear and giving the spindle

the slow motion necessary for

milling the thread. As soon as

the operation begins, the ehnser

moves along the collet chuck and
regulates the travel of the milling

cutter. When beginning the cut,

the milling fixture is adjusted in

position against a set-screw, and
a hand lever is used to return the

milling fixture to its original

position at the end of the cut.

The feed for the cross-slide for

the initial operations is controlled

by the horizontal shaft in front

of the bed. A trip at the side

throws the feed out at the end of

the operation. The feed shaft is

driven from a two-cone pulley

on the main spindle. A tank is

located under the bed for catch-

ing the cutting compound and a rotary

pump driven from a worm gear at the

bark feeds the compound to the tools.
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This machine is being used for turn-

injr and threading: plugs for 18-pdr..

4.5-in., (id-pdr. and (i-in. high-esplosive

shells.

SINGLE-SPINDLE SHELL BORING
MACHINE -

A MACHINK beini; used extensively lor

horinii' 6-in., 8-in., 10-in. and 12-in. shells

when provided with an expansion bor-

ELECTRIC AIR HEATER AND
BLOWER

AN electric heat blower has been put

on the market by the B. F. Sturtevant

Co., of Gait, Ont., and Boston, Mass.

This consists of a small motor-driven fan

dischargring air through heating coils

placed in an aluminum casing. The

forced circulation renders it possible to

deliver a large volume of hot air in a

short time. The apparatus is readily

portable and can be used in the same

way as electric cooking utensils in con-

nection with any wiring system.

The set is made in tive diflferent sizes,

and delivery of air is made at one, two

or three temperatures, depending on the

size. The fan outlet can be turned read-

ily so as to discharge in any direction.

The switch mounted on the base has dif-

ferent positions, and the temperature of

the air delivered depends upon the posi-

ET.ECTKIC Allt IIEATIiH AND BLOWEIt.

tion to which the switch is turned.

Handle for carrying can be seen in il-

lustration.

This little heat blower is ideal for

warming rooms in the fall or spring, or

on a winter's morning to heat a chilly

bath room, or bedroom after the windows

have been closed. It is also used for

drying hair, laundried articles, for blow-

ing furnaces, and in the garage for heat-

ing and for melting ice off the car.

In industrial establishments the elec-

tric heat blower has a wide field of ser-

vice, and may be used successfully for

drying in dyeing and cleaning establish-

ments, in photographic and blueprint

rooms, in hair-dressing parlors, in rooms,

boats or yachts for drying paint, in store

windows for preventing frosted windows,
in laboratories or doctors' offices. It is

also used for heating larger rooms, small

theatres, halls, schools, etc., which are

only used occasionally.

EI.ECTr.lf AlU HE.VTEU AM) HLUWEU.

iiig bar, with outer support and cradle

for holding the shells, is illustrated here-

with. The drive to the spindle is by

means of a large spur gear operated by

a three-step cone, giving three speed

changes varying approximately from 17

to ;J0 revolutions per minute. The work-

table is fed along the bed by means of

a rack and spiral gear, and it has three

changes of geared feed, ranging from

0.010 to 0.050 inch per revolution of

siiindle; the maximum lensth of the feed

is :!2 inches. There is an automatic re-

lease to the feed, and the table ran be

operati^d by hand.

The work table is 21 inches wide and

:]6 inches long over the working surface,

and it is entirely suri-ounded by an oil

channel. It has square locked bearings

on the base, and side adjust-

ment can be made bv means

of a taper shoe. The dis-

tance from the centre of the

spindle to the top of the

table is 8% inches. The

spindle is 31/2 inches in dia-

meter; it has a broad driving-

slot and a thorough retaining

bolt for holding the borinu-

bars. The hole in the spindle

is a No. 11 Brown & Sharpe

taper. The equipment in-

cludes a pump with piping

and attachments and a coun-

tershaft. This single spindle

l)oring machine is a product

of the Newton' Machine Tool
_ .,,^.

Works, Inc., Philadelphia, Pa.

belt has often to run for an hour or

two on the loose pulley, the bush soon

gives trouble, even with careful atten-

tion.

In the works of which tiie writer has

charge, a 100 h.p. suction gas engine

and a 40 h.p. steam engine are both belt-

ed to the same line shaft, the steam en-

gine belt is on tlie loose pulley for twelve

hours a day. The pulley is 3 ft. 6 ins.

diameter, 11 ins. face, 3 ins. bore, with

a 10 in. double belt about 50 ft. long, and

as the line sliaft runs at 155 r.p.m., it is

no wonder the pulley bush soon cuts out.

It is important that the belt be kept

on the steam engine ready for a quick

change over in case of emergency. After

the bush of this pulley had cut out three

times in three months, I had it bored

out 1 in. larger than the shaft. It was

then placed in position, and fitted with

rollers made from V2 in. bright mild

steel. These were left soft, and had no

cage or separator. The collars whic'i

kept the pulley in position also kept the

rollers in. This was done over twelve

months ago. For a greater part of time

the plant has worked seven days a week.

After such a gratifying result under

such trj'ing conditions, I have had no

hesitation in serving other pul'.eys the

same, and I shall not have any more
pulleys fitted with bushes, the rollers be-

ing much cheaper in first cost, and

should renewal be necessary this can be

done in raucli less time than is the case

with a bush, as it is unnecessary to take

the pulley down.—Power I'ser.

Total Crop Estimate of Three Pro-

vinces.—F. (). Fowler, secretary of tin-

LOOSE PULLEY REPAIR
By L. P.

ONE of the most common minor worries

of the engineer-in-charge in a factory is

to get machine hands to pay attention to

the lubricating of loose pulleys. Where a

IXDLE MACHINE FOI! BUUING 6 IX.. S IN..

10 IN. AND l:i IX. SHELLS.

North-West Grain Dealers' Association,

Winnipeg, Man., estimates the total croji

of the three Prairie Provinces this year

at 737.682,000 bushels, over 200,000.000

bushels greater than any previous crop.

The estimate is divided as follows:

Wheat, 307,2.30,000; oats, 389,000,000:

barley, 39.202.000; flax, 2,250,000 bus'icls.
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THE SEASON'S GREETINGS

THE editors of Canadian Machinery extend to it.s

subscribers and correspondents the season's {rreet-

itijxs, and take in('rea,se<l |)leasnre in doiiisr so on this

occasion, because of the many accessions to tlie ranks of

each durinfr the past twelve montlis. Since the establisli-

ment of this journal a decade ago, no one year has contrib-

uted so larjrely to our subscription lists numerically and

as regards personnel, as has this Year of Grace 1915, and

while aware that the i)ercentaKe of firms, officials and oper-

atives available to us are now on otir books, and look for-

ward eagerly to each issue as it comes from the press, we

anticipate in the cominp- time to have tlie list practically

all-embracintr.

Our Annual Review Number eomes from the press on

December 30, bigger and brighter than ever, and brimful of

Canada's progress, development and achievement in a

world-memorable year. On January 6, 1916, the first

number of a new volume will make its appearance, and,

although good resolutions are more generally associated

with the opening days of a new year, the closing days of

an old year are, we believe, more conducive to their ulti-

mate realization. Advantage should therefore be taken

now by those still beyond the scope of our medium to take

time by the forelock and enrol themselves so as to start

with our Annual Review Number.

©
BRITISH MACHINE TOOL IMPORTS UNDER

CONTROL

NOT a little excitement was aroused among machine

builders in the United States and even in Canada

when it became known that Great Britain had

decided to control the importation of the products of such

concerns in future. As is usual in similar circumstances,

a good deal more was read into the proclamation institut-

ing the enactment than it actually contained or was in-

tended to convey. For the t>enefit of our readers, many of

whom have doubtless heard nothing of the matter so far,

we reproduce the cabled advice of the proclamation as

well as the essence of follow-up cables concerning it.

Under date, December 2, the United States Embassy in

London, advised the Department of Commerce, Washing-

ton, D.C., that "A Royal Proclamation of November 30,

1915, prohibits, after December '21, the importation into

the United Kingdom of all machine tools and parts there-

of, except small tools. A further exception is made in

favor of machine tools, and parts thereof, imported under

the license of the Board of Trade, and subject to the pro-

visions and conditions of such license."

Receipt of subsequent cables in response to inquiries

instituted by firms on thik side, and apparently affected,

elicited the information that the Board of Trade license

will be available to all British imiwrting firms established

at least two years before the outbreak of war and doing

business to the extent of $50,000 annually. Further, the

firms so licensed niust limit their profits to IHY^ per cent.

In view of the forgoing, there is not even the semb-

lance of a ban on the importation of Canadian and Ameri-

can machine tools into Britain, the effect being rather and

altogether to ensure not only the uninterrupted receipt of

the products of reputable machine tool builders on. this

side, but the protection of the good name of the latter

which is equally important. Tt will als») tend to centralize

purchases, a convenience of no small moment.

A recent statement of Lloyd-George, Britain's Minister

of Munitions, places the number of controlled factories at

two thousand, and, the workers involved, at one million.

It appears strange, yes surprising, that even while the

scheme of control was in the early stages of development,

no steps were taken to also control the necessarily import-

ed requirements of the plants afTected.

In the more or less headlong rush to equip, the un-

scrupulous dealer of course butted in, and while the mean-

time urgency practically prohibited challenging of Ins

exorbitant prices for tools, or the extravagant claims made

for their fitness for the required duty, operative experi-

ence seems to have laid bare the situation, and demanded

some such step being taken as that embodied in the procla-

mation, etc., already quoted.

We may say that complete unanimity of opinion as to

the wisdom of the action taken exists among all reput-

able builders of machine toolw, both in Canada and the

United States.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIO IRON.

Grey I'orge, Pittsburgli . ,

Lake Superior, char-

coal, Chicago

Ferro nickel pig iron

Vouu;
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COKE AND COAL
Solvay Foundry Coke 16.50

Connelsville Foundry Coke 5.95

Yough Steam Lump Ooal 3.98

Penn. Steam Lump Coal 3.88

Best Slack 3.25

Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 25%
At warehouse 20%
DisconntK off new list. Warehouse price at

Montreal and Toronto.

MISCELLANEOUS
Solder, half-and-half 0,23V2

Putty, 100-lb. drums 2.70

Red dry lead, 100-lb. kegs, per cwt. 9.65

Glue, French medal, per lb 0.15

Tarred slaters ' paper, per roll . .

.

0.95

Motor gasoline, single bbls., gal. . . 0.251/2

Benzine, single bbls., per gal. ... 0.25

Pure turpentine, single bbls 0.87

Linseed oil, raw, single ibbls 0.87

Linseed oil, boiled, single bbls 0.90

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs... 4.50

Lead Wool, per lb 0.11

Pure Manila rope 0.16

Transmission rope, Manila 0.20

Drilling cables, Manila 0.17

Lard oil, per gal 0.73

Union thread cutting oil 0.60

Imperial quenching oil 0.35

POLISHING DRILL ROD
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.

% in $9.00

5-16 in , 5.90

S/« in 4.95

7-18 in 4.55

1/2 in 4.00

9-16 in 4.20

5/fi in 4.10

% in 3.95

% in 3.80

1 inch 3.70

Above qnotatlons are per 100 lb».

TWIST DRILLS.

%
Carbon up to 1^/2 in 55

FCartion over IVz in 25

High Speed
Blacksmith 55

Bit Stock 60 and 5

Centre drill 20

Ratchet 20

Combined drill and c.t.s.k 15
Dlsronnt* off standard list.

REAMERS
%

Hand 25

Shell 25

Hit Stock 25

Bridge 65

Taper Pin 25

Centre 25

Pipe Reamers 80
Dtseoant* off standard list.

IRON PIPE FITTINGS.
Canadian malleable. A, 25 per cent.;

B and C, 35 per cent.; east iron, 60;

standard bushings, 60 per cent.; headers,

60; flanged unions, 60; malleable 'bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

TAPES
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft. ... 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. . . 3.50

SHEETS.
Montreal Toronto

Sheets, black. No. 28 .... $3 50 $3 50

Canada plates, dull,

52 sheets 3 25 3 25

Canada Plates, all bright.. 4 60 4 75

Apollo brand, 10% oz.

galvanized 5 50 5 50

Queen's Head, 28 B.W.G. 6 00 6 00

Fleur-de-Lis,28B. W. G... 5 75 5 75

Gorbal's Best, No. 28 . . . 6 10 6 10

Viking metal, No. 28 . . . 5 25 5 25

Colborne Crown, No. 28.. 5 70 5 80

Premier No. 28 5 40 5 50

Premier, 10% oz 5 75
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we

are in close touch through provincial correspondents

Montreal, Que., Dec. 20, 1915.—The

dosing days of the year 1915 find tlie

commercial and industrial situation in

a very satisfactory condition. The re-

turns for export trade during the

months of November and December will

probably exceed those of any previous

period in the history of the Dominion.

The successful handling of a record

grain crop has been one of the chief

factors in the general business improve-

ment.

Consumers of steel, whose needs are

apparently urgent, are paying premiums

of from $2 upwards per ton for early

delivery of material. The pressure upon

the steel producers, nevertheless, con-

tinues so great, that the placing of

orders for early future shipment is al-

most impossible. With the probability,

liowever, of no immediate action being

taken as regards the manufacture of

heavy guns in Canada, tlie market, be-

fore tlie spring, may show some indica-

tions of relief from the present strain.

Pig Iron

Even with the furnaces well filled up

for the first quarter of the coming year

and in many cases longer, inquiries for

pig iron are still coming in. Local deal-

ers report some little stir, but generally

speaking, the market is quiet with quo-

tations holding firm.

Steel

No relaxation is evident in the pres-

sure lately prevailing in all lines of steel

products. The mills are filled with or-

ders so far in advance that listed ((uota-

tions can only be taken as approxi-

mate. Buyers who wish delivery at an

early period, may obtain same on pay-

ment of heavy premiums, but even this

method is not always successful. "While

the mills are not taking on orders for

specified delivery, they are endeavoring

to arrange a schedule whereby the

needs of their customers will be satis-

factorily filled, without showing prefer-

ence to anyone in particular.

Added to the inability of the produc-

ers to supply the demand, the shortage

of cars is causin'j some inconvenience,

delivery of cnal to the mills being often

delayed. Inquiries for billets, of late,

have quieted down a little, owing likely

to consumers being pretty well covered.

Delay in placing further orders for shells

is apparently having its effect upon this

class of steel. The trade in bars, plates,

and shapes, while quiet at present, shows
some indications of early activity Local
prices remain unchanged.

Machine Tools and Supplies

Trade conditions throughout the ma-

chine tool industry continue aetive, and

while the pressure along certain lines ap-

pears as great as a few weeks ago, there

is a possibility that the opening months

of the new year may find the intensifie<l

strain of the past half year somewliat

relaxed.

Present indications point to the im-

probability of Canada partaking in the

manufacture of heavy field guns, as the

authorities believe that the delay in

producing the required supply would be

excessive. However, as many jilants art

rapidly being equipped for the produc-

tion of the larger types of shells, the

machine tool builders are kept busy

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-

ation:—George F. Gait, Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto. Thomas HiUiard
is secretary, and the commission
headquarters are at Ottawa.

supplying their requirements. Future

necessities may y-et call for the produc-

tion of heavy ordnance.

The improvement in the domestic de-

mand for machine tools is quite notice-

able, but the prospect of increased ac-

tivity is hampered owing to delayed de-

liveries.

Incpiiries for supplies continue to

come in, and quotations on some lines

have stiffened. High-speed steel a.nd

twist drills are in such demand that de-

finite (|uotations are next to impossible.

Metals

The general condition of the various

metals may be reported satisfactory.

Copper, during the week has shown a

slight advance, while tin is firm, but

dull. Reports of the early closing of the

Suez Canal will likely affect the delivery

of future supplies. Lead has shown an

advance after considerable dullness, but

aluminum is on the decline.

Copper.—The market this week is

stronger than of late, with dealers re-

porting brisk business. A firmer tone

has been cabled from the London mar-

ket, which has had its effect here. With
the increased demand, quotations show
an advance of $10 per ton. Lake copper

is now quoted at if22 per hundred, and

electrolytic is 21%c per pound, whih'

castings show an increase of ViC per

pound, being listed at 2li4c.

Tin.—The anticipated closing of the

Suez Canal in the near future is expect-

ed to have some effect on this metal, a-

deliveries will be somewhat delayed, due

to the longer sea passage. Local deal-

ers report business quiet, but prices un-

changed, at 45c per pound.

Spelter.—The situation shows little

change from the previous week, and al-

though inquiries are constantly coming
in, local dealers are not being crowded.

Foreign dealers report activity with ad-

vancing prices, but liere there is no
change. The market is firm at 21c per

pound.

Lead.—This has been featureless fur

some time the demand appearing to b

falling off. However, while dullness

seems to prevail, the present prices show
an advance of 1-10 cent per pound. Thl-

week 's (piotation is 6.85c per 100 pound>.

Antimony.—^With plenty of antimony
in sight for current consumption, the

market is Iiolding steady at last week's

price of 42 cents per pound.

Aluminum.—The tension shown in this

metal during the past few weeks seem-

to have reached its high-water mark,

present prices being somewhat easier

than a week ago. A decline of 2c per

pound leaves the present price at 68

cents.

Old Material.—Business in the scrap

metals during the past week 1 as somo-

what improved, and certain lines are

showing strength. Considerable trading

lias been reported among dealers, and

although many of the large mills are

well coveied for the coming quarter they

nevertheless are open to receive further

supplies. No. 1 machine composition has

been quite active during the past week
and is stronger at our advance of $10

per ton. No. 1 wrought has also ad-

vanced, and is quoted this week at

.$10.50. Aluminum scrap is still in great

demand and dealers are offering at the

present time 32c per pound.

Toronto, Ont., Dec. 23.—There is lit-

tle change of importance to note in the

general industrial situation. Factories

engaged upon war orders are busy, and
the outlook in this respect continues fav-

orable. The placing of these orders is

now being done on a more systematic

basis and as a result more business is

coming to Canada. The complete trade

returns for November have been made
public by the Minister of Customs. The
statement shows an increase of nearly

100 per cent, in domestic exports for

November over the figures for the cor-

responding month last year.

The value of exports totals .$92,000,000

made up in part of manufactured goods

valued at $1.3,000,000. and minerals at
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.iif),500,000. The shell industry con-

tinues to create considerable interest and
preparations for making the large cal-

ibre shells are being pushed ahead. The
credit of $50,000,000 which the Do-
minion Government has established for

financing war orders will meet, to a con-

siderable extent, the financial require-

ments of the Imperial Munitions Board
for some months to come. In order to fa-

cilitate the placing of additional shell

contracts, the Hon. W. T. White, Min-
ister of Finance, has suggested that

Canadian manufacturers of munitions
should accept as part payment, British

exchequer bonds.

Tlie steel market continues very firm,

and prices have an upward tendency.

A new list has been issued for wrought
iron pipe, and iron bars have also ad-

vanced. New prices for cotton waste
have been issued and another advance is

expected in the near future. The machine
tool business continues active and there

is a better demand for lathes for the

large shells. In the ingot metal market,
copper and spelter have advanced and
tin is developing greater strength. Lead,
antimony and aluminum are unchanged.

Steel Market

Tlie situation in the steel market con-

tinues much the same, the mills are op-

erating at capacity and prices are hold-

ing very firm, with an advance on iron

bars. Steel bars advanced to 2.75c re-

cently and now iron bars are quoted at

the same figure. With the mills em-
ployed principally on producing steel for

munitions, deliveries on merchant bars

are becoming more backward. Prices of

wrought iron pipe have advanced. The
new list went into ef3Eect on Dec. 14th.

Prices of boiler plates and tubes are ex-

pected to advance early next year, but

those on Pittsburgli bars, plates and
shapes for this market are still with-

drawn.

There is no improvement in the gal-

vanized sheet situation, the market being
demoralized with the continued advance
in raw materials. Quotations are ex-

tremely irregular; some mills have with-

drawn from the market while others are

<|iioting on the basis of the cost of spel-

ter. Prices in the selected quotations

are pretty close to the market, but are

liable to advance any time. The mar-
ket for black sheets is very strong and
prices have an upward tendency. No. 28
black sheets are quoted at 2.50c to

2.75c, and blue annealed 2.50c, Pitts-

burgh.

No new develojinients have to be

noted in the American market. Tlie mills

are sold up for from four to six months
and much of the business now being
placed is for delivery at convenience of

the mill. The export demand for fin-

islied iron and steel continues heavy but

a railroad blockade in the East is hold-

ing up shipments and causing consid-

erable delay and inconvenience. No im-

portant advances have been made during

the week, it being the general opinion

that values are quite high enough. The
market, however, is very strong and
the quotation of 1.70c, Pittsburgh, on

bars, jilates and shapes has become al-

most nominal. Prices of billets are un-

changed, but are expected to advance as

the scarcity is becoming more acute.

Pig Iron

Sales of Lake Superior ore have been
very heavy at 75c advance over the 1915

quotations. The pig iron market is very
strong and prices are very firm. Lake
Superior charcoal iron has advanced to

$19.25 per ton; other quotations are un-

changed. "Hamilton" and "Victoria"
brands are quoted at .$24 per ton.

ALLIES PURCHASING
AGENTS

Tlie Trade and Commerce De-
partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain
Lafoulloux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Rupert!

and AlexsiefF, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

Coal and Coke

The coal and coke market is very

strong, and prices have advanced on

most grades. A big demand and shortage

of labor has stiffened the market which

may advance again in the near future.

The new prices are given in the current

market quotations.

Old Materials

Tlie market tor old materials is much
firmer and improved business is reported.

Steel melters arc taking large tonnages

of heavy melting steel, and prices are

very firm. Scrap copper is also in good

demand and (|ii<>tations are slightly

higher. Prices of other metals are un-

changed.

Machine Tools

An important development in the mn-
chino tool market has been the publica-

tion of a prodnination in London ))rii-

hibiting the importation into the United

Kingdom of all machine tools and parts

thereof, except small tools. An exception

is made in favor of machine tools be-

ing imported under a Board of Trade li-

cense. The best opinion seems to be that

the proclamation does not aim to cut

off imports of machine tools, but to cen-

tralize purchases in the future and elim-

inate small dealers and speculators, thus

protecting the market against inferior

tools. The machine tool requirements in

Great Britain are to a large extent satis-

fied, which should indirectly relieve the

situation in Canada as regards deliveries.

Locally, dealers report no change in the

situation, and are actively eniployied

figuring on equipment for machining the

large-calibre shells. Suitable second-

hand tools have become scarce and

prices are higher.

Supplies

An advance in cotton and wool waste

has been announced; the new list is

given in the selected market quotations.

Manufacturers advise that another ad-

vance will be made early in January.

The increasing cost of raw materials has

obliged the manufacturers to take this

action. New and higher prices for bolts

and nuts have been issued.

Metals

A slight advance in both copper and

spelter are the two most important fea-

tures to note this week. The copper

market has been strong for some time

and higher prices were expected. The
spelter market is probably being manip-

ulated. The Suez Canal scare has crop-

ped up again, but there appears to be a

probability that the canal will be closed

for military reasons. In this event

steamship routes will have to be ad-

justed and steamers will be obliged to

use the Cape of Good Ho|)e route. This

arrangement will no doubt affect tin

market on account of the delay involved

to cargoes. The delay will not, however,

be serious, as good stocks are available.

The lead, ai'timony and aluminum raai'-

kets are quiet and unchanged.

Copper.—The market is very .strong,

iind is said to be controlled by the large

producers. It is reported that the de-

mand is as insistent as at any time dur-

ing the last six weeks. The markets in

. London and New York are strong and

higher. The local market has advanced

Vac and Lake Copper is now quoted at

21%c per pound.

Tin.—The Ivondon market is higher

and prices are entirely nominal. There

appears to be a possibility of the Suez
Canal being closed, in which case ship-

ments of tin would have to come round

by the Cape. The delay entailed lo

shipments enroute would not necessarily

be very serious, as available stocks are

sufTicient for immediate requirements.

The market, however, may be affected

temporarily .ind niiiy l:o higlicr. Local
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quotations are unchanged at 43c per

pound.

Spelter.—The market is again unset-

tled and is apparently being' manipulat-

ed. It is thought that there is a move
on foot to depress prices. Local quota-

tions are higher and nominal at 19c per

pound.

Lead.—The London and New York
markets are quiet and unchanged. The
"Trust" price is 5.40c New York. Local

quotations are unchanged at 7e per

pound.

Antimony.—Recent arrivals of anti-

mony in New York have caused the mar-

ket to become easier. Business is quiet

and quotations unchanged at 40c per

pound.

Aluminum.—The market is easier but

supplies continue to be scarce. Local

quotations are unchanged at 60c per

pound.

HIGHLY SATISFACTORY TRADE
STATEMENT

WHAT is in many respects the most
satisfactory statement of Canadian trade

ever issued was made public on Dec. 16

by the Minister of Customs, Hon. J. S.

Reid. The statement shows an increase

of nearly 100 per cent, in domestic ex-

ports for November, as compared with

the figures for November, 1914. The total

under this bead was $92,000,000, the

imports for the month amounting in

value to a little under half this sum, or

$45,000,000.

The exports of $92,000,000 are made
up principally of agricultural products,

$54,000,000; manufactured goods, $13,-

000,000 ; animals and meats, $12,000,000

;

minerals, $6,500,000; lumber, etc., $4,-

500,000, and fisheries. $2,000,000. All

these show a very substantial increase

over the corresponding month for 1914,

agricultural products jumpina' from
$18,000,000 to $54,000,000. manufac-
tured goods from $6,000,000 to $13.-

000,000, and animals, etc., from $8,000,-

000 to $12,000,000. The export of min-

erals is also exactly double that of No-
vember, 1914.

The feature of the imports totalling

$45,000,000, is the large increase in the

value of free goods imported during No-
vember last, these totalling $19,000,000.

as against $12,000,000 for November,
1914. The total trade of Canada for

November just ended, was $154,000,000,

as against $126,000,000 for November,
1914.

For the eight months of the present

fiscal year, Canadian trade totalled

,$863,000,000, as against $766,000,000 for

the corresponding eight months of 1914.

Imports for the eight months of the

present year were $298,000,000, a de-

crease of $20,000,000 for the correspond-

ing period of 1914.

The domestic exports for the eight

months of the present fiscal year were

$419,000,000, as against ,$269,000,000 for

the same period last year.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Commissioners and Commercial Agents should be kept supplied with catalogues, price lists

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should
state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

Ottawa. Iv. (irigg, Commissioner of Commerce.

CANADIAN TRADE COMMISSIONERS.

Argrentine Republic.

H. R. Poussette, Eeconquista, No. 46, Bueuos Aires. Cable
address, Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian.

British West Indies.

E. H. S. Flood, Bridgetown, Barbadoes, agent also (or the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 13 Nanking Road, Shanghai. Cable address,
Cancoma.

Cuba.

Acting Trade Commissioner, Lonja del Comercio, Apartado
1290, Havana. Cable address, Cantraecm.

France.

Phillipe Roy, Commissioner General, 17 and 19 Boulevard les

Capuclnes, Paris. Cable address, Stadacona.

Japan.

G. B. Johnson, P.O. Box 109, Yokohama. Cable address,
Canadian.

Holland.

Acting Trade Commissioner Zuidblaak, 26, Rotterdam. Cable
address, Watermlll.

Newfoundland.
\V. B. Nicholson, Bank of Montreal Building, Water Street,

St. .John's. Cable address, Canadian.

New Zealand.

W. A. Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

South Africa.

W. J. Egan, Norwich Union Buildings, Cape Town. Cable
address, Cantracom.

United Kingdom.
E. de B. Amaud, Sun Building, Clare Street, Bristol. Cable

address, Canadian.

J. E. Ray, Central House, Birmingham. Cable address,
Canadian.

Acting Trade Commissioner, North British Building, East
Parade, L#eeds. Cable address, Canadian.

F. A. C. Bickerdike, Canada Chatnbers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

J. Forsythe Smith, Fruit Trade Commissioner, Canada Cham-
bers, 36 Spring Gardens, Manchester.

.1. T. LIthgow, S" Union Street, Glasgow, Scotland. Cable ad-
dress, Contraeom.

Harrison Watson, 73 ^jasinghall Street, Ijondon, E.C., England.
Cable address. Sleighing, London.

SPECIAL TRADE COMMISSIONER—LUMBER.
H. R. McMillan, visiting Europe, .\frica, Australasia and th-i Orient.

CANADIAN COMMERCIAL AGENTS.

British West Indies.
Edgar Tripp, Port of Spain, Trinidad. Cable address,

Canadian.
R. H. Curry, Nassau, Bahamas.

Norway and Denmark.
C. E. ISontum, Orubbeged No, 4, Christiana, Norway. Cable

address, Sontums.

South Africa.

D. M. McKIbbin, Room 34, I'ermanent Buildings, HarrisoB

Street, Johannesburg.

E, J. Wilkinson, Durban, P.O. Box 673, Durban, Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.
United Kingdom.

W, , L. Griffith, Secretary, 17 Victoria Street, London, S.W., England.
Cable address. Dominion, London.
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INDUSTRIAL \ CONSTRUCTION NEWS
Elstablishraent or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridge^ Etc.; Municipal Undertakings; Mining Newt.

Engineering
Hamilton, Ont.—The Tallman Brass

Co. are building an addition to their

plant.

Quebec, Que.—The Shawinigan Elec-

tric Power Co. will build a transformer
station here.

Woodstock, Out.—William Baird will

build an addition to his machine shop
on Dundas Street.

Vancouver, B.C.—The C. P. R. pro-

jiose installing a 50-ton electric crane on
their wharf here.

^
WeUand, Ont.—The Canada Forge Co.

will build an addition to their forging

plant' at a cost of $25,000.

Montreal, Que.—A large extension will

be made to the local plant of the Steel

Company of Canada. The cost will be
approximately $24,000.

Dartmouth, N.S.—Tlie Williston Steel

& Foundry Co., of Halifax, will build a
steel plant here at a cost of about $16,-

000.

Chatham, Ont.—It is authoritativel.v

reported that the Imperial Oil Company
intends building a refinery in Western
<"ana(la, supplied by a pipe line from
Wyoming fields.

Transcona, Man. — Tlie Tran.scona
Shell Co. are installing special ma-
chinery in the railway shops here for
making munitions. Sir Herbert Holt, of
Montreal, is interested in the company.

London, Ont.—An addition, costing
$40,000, will be made to the London Gas
Rnginc Co. plant here. Some time ago
the buildings and machinery were dis-

posed of by W. 11. Braddon to W. H.
Heard, of the Spramotor Co.

Halifax, N.S.—The Halifax Tramway
Co. will make lanre extensions to their
power installation, costing about $500,-
000. The additions include a complete
sas plant having a capacity of 600,000
cubic feet, with provision for further
enlargement. A new machine shop will
also be built. 146 ft. by 150 ft.

Hamilton, Ont.—The Canadian Cart-
ridge Co. have purchased a four-acre
site, and will immediately begin work on
the construction of a large addition to
their factory. The extension will in-

clude a brass foundry and a plant for
rolling hrasR sheets. Blanks for cart-

ridge cases will also be made. The com-
pany, of which F. W. Baillie is manager,
plans to spend over $250,000 on the new

Mumcipal

Guelph, Ont.—The hydro-radial by-

law will be submitted to the ratepayers

on January Q.

Hull, Que.—The city council are con-

templating extensions to the lighting

system, estimated to cost $20,000.

CANADIAN PURCHASES FOR
FRENCH WAR OFFICE

Philippe Roy, General Commis-
sioner for Canada, Paris, advises

the Department of ' Trade and
Commerce, Ottawa, that an order

has been issued by the War De-

partment of the French Govern-

ment to the effect that all pur-

chases made by the Supply Branch
in Canada will pass through the

Hudson Bay Co. Canadian produc-

ers should therefore submit their

future offers through the oflSce of

that company at Montreal. It is

further stated in Mr. Roy's com-

munication that Canadian lumber,

steel and meat will find in France
an important market for years to

come, but it is necessary that Can-

adian firms should have in Paris

representatives entrusted with the

necessary authority, especially if

it is desired to secure Government
contracts.

Port Elsin, Ont.—The Village Council

uill submit a by-law to authorize tlie in-

stallation of a hydro-electric system.

Cobden, Ont.—The ratepayers vote on

a by-law on Dec. 27 to raise $20,000 foi'

the construction of a plant for the gen-

eration and distribution of power.

Melfort, Sask.—The town is consider-

ing the purchase of a 240-h.p. Diesel oil

engine for its power house at a cost of

$17,000.

Hamilton, Out.-Chief Ten Eyck has

submitted plans and specifications for a

new motor truck for the fire depart-

ment. Tenders will be called later.

Unionville, Ont.—The town council

contemplate improvements to the water-

works system to cost about $12,000. E.

A. James of Toronto is the consulting
engineer.

Tweed, Ont.—The town council con-
template the construction of a water-
works system at an estimated cost of
$25,000. Kerry and Chaee, Ltd., Toron-
to, are the engineers.

Glace Bay, N.S.—Plans are being pre-
pared for the installation of a pumping
unit, estimated to cost between $5,000
and $10,000. A. McKinnon is town en-
gineer.

St. Thomas, Ont.—The Village of
West Ijorne voted last Monday on the
introduction of hvdro for lighting and
power. The by-law was carried by a
majority of 100.

Alliston, Ont.—A by-law will be voted
on by the ratepayers on Jan. 4 to sanc-
tion certain privileges to the Alliston

Electric Light Co., to erect transmission
lin(>s for lighting purposes.

Toronto, Ont.—The Board of Control
have requested the Hydro-Electric Cora-
mission to enter into negotiations for
the purchase of the Metropolitan divi-

sion of the Toronto & York Radial Rail-
way Co.

Cornwall, Ont.—A by-law will be
voted on by the- ratepayers on Jan. 3
to raise the sum of .$25,000 for the pur-
pose of erecting an addition to the
pumping station and installing additional
machinery.

Warwick, Que.—The Town Council
are considering the construction of a
light and power system at an approxi-
mate cost of $10,000, and are negotiat-

ing with the Arthabasca Water & Power
Co. for a supply of power.

Listowel, Ont.—A by-law will be sub-

mitted to the ratepayers.on .January 3rd
to authorize the loan of $12,000 to a

company for the erection of a boot and
shoe factory. The company consists of
H. B. Morphv, F. W. Hay, .V. H. Haw-
kins jiiul J. S. McGee, all of Listowel.

General Industrial

St. Catharines, Ont.—A chemical
w-orks is being established here to manu-
facture potash.

Hamilton, Ont.—Negotiations are nqw
under way with a company who propose
establishing a factory here.
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Fergus, Ont.—A by-law to loan the

Superior Barn Equipment Co. $10,000

for the establishment of a factory will

be submitted to the ratepayers.

Montreal, Que.—The premises of the

Boston Blacking Co., 23 Cabot street,

Cote St. Paul, wa.s destroyed by Are on

Dec. 11, the damasre beins' estimated at

•t5,000. Spontaneous combustion is be-

lieved to have been the cause.

Kincardine, Ont.—A by-law to prrant

tax exemption for a period of ten. years

to the Ontario People's Salt & Soda Co.

will be submitted at the January elec-

tions. The company propose making

additions to their plant, estimated to

cost .f10,000.

St. Catharines, Ont.—A new factory is

to bo started in St. Catharines with

potash as its output. The company,

which is known as Chemical Refinery,

Ltd., will manufacture potash from re-

fuse, which will l)e used as a cheap land

fertilizer. Construction work has already

been started. A by-law to grant partial

exemption will be voted upon by the

ratepayers in January.

years and first vice-president since 1909.

He ])Ianned and constructed the Hamil-

ton works.

Personal

David Arthur Law, superintendent of

the Waterworks Department, Prince Al-

bert, Sask.. died in Winnipeg-, Man., on

Dec. 9, aged 46.

Colonel David Carnegie, of the Im-
perial ^[unitions Board, lias left for

New York, whence he sails to s)>end six

weeks or two months in England.

Frank E. Watkins, formerly associat-

ed witli the Canadian Fairbanks-Morso
Co., Ltd., Toronto, Ont., has been made
works manager of the East Jersey Pipe
Corporation, Paterson, X..T.

T. R. Deacon, president of tlie Mani-
toba Bridge & Iron Works, Winnipeg,
and J. G. Sullivan, chief engineer of the

C. P. R. Western Lines, were present at

the breaking through of the heading of

the five-mile tunnel under Rodgers Pass
on December 13.

General Alex. Bertram, deputy chair-

man of the Imperial Munitions Board,
has left Ottawa for the South for a vaea-

tiim. General Bertram is feeling the ef-

fects of the prolonged strain of his work
since the Shell Committee, of which he

was head, was created, and has taken his

first vacation since that time.

William A. Conner, vice-president of

the Standard Underground Cable Co. of

Canada, Ltd., Hamilton, Ont., died Dec.

6. The deceased, who was a resident of

Plainfield, N.J., has been a director of

the above company for the past ten

Trade Gossip
The Dominion Chain Co. have in-

creased their caiidtal stock to $.500,000.

The CanBidian Car & Foundry Co.,

Montreal, lias recently secured a con-

tract from the Union Government of

South Africa for two steel, underframc

flat cars.

Windsor, Ont.—Machinery is being

installed in llie new Windsor Ice &
Coal Co. building, at McDougall and

She))lierd streets, and the place will be

re^dy for occupancy by February 1. It

will be used as a cold storage plant.

The cost of the building, with machin-

ery, is estimated at .$30,000.

Lachine Canal Tonnage.—Final figures

regarding the Lachine Canal navigation

season show that 41,352,876 bushels of

grain were brought down this year, as

against 67,343.952 bushels in 1914, a de-

crease of 26,991,076 bushels. The total

number of vessels which used the canal

was 590, as against 615 last year, but

their total combined tonnage this year

amounted to 249,050, an increase of 19.-

795 tons.

Ford Motor Co. Increases Capital.

—

The stockholders of the Ford Motor Co.,

Ltd.. of Canada, at a meeting held at

Ford, Ont., on Dec. 14, ratified the in-

creasing of the capital of the company
from $1,000,000 to $10,000,000 and the

distribution of 100 per cent, dividend.

The Canadian Ford Co. was incarporat-

ed in- 1904 with $125,000 capital. The
charter was under the laws of the Pro-

vince of Ontario. This charter was
afterwards cancelled and a charter ob-

tained under the laws of the Dominion
of Canada, with a capital of $1,000,000.

The stockholders at the time received

a stock dividend of eiglit to one.

N. S. Engineers Meet.—The ninth an-

nual meeting of the N". S. Society of

Engineers held at Halifax, N.S., reeent-

Iv, elected the following officers: Presi-

dent, J. L. Allan; first vice-president,

W. S. Ayers; second vice-president. A.
.1. Barnes ; secretary-treasurer. D. McD.
Campbell. Councils: Halifax. Guyshoro,
and Hants, J. W. Roland and P. A. Free-

man ; Cape Breton. G. D. McDougall, C.

M. Odell; Antigonish. PiVtou, Colchester

and Cumberland, R. E. Chambers, A. J.

Robb; Kings, Annapolis. Digliy, Yar-
mouth, Shelburne, Lunenburu and
Queens, James McGregor. F. H. Sex-
ton. Auditors: J. H. Winfield, L. H.
Weaton.

Rogers Pass Tunnel.—The final charge

was exploded on December 19 in the

heart of Mount Maedonald, opening a

passage between the east and west head-

ings in the C. P. R. tunnel now being

drilled through this mountain. The cere-

mony was performed two and a half

miles from either exit, six thousand feet

below the surface. The construction of

Rogers Pass Tunnel is the greatest en-

gineering feat of the kind on the con-

tinent. The tunnel when completed late

in 1916 will 'be 26,400 feet long, and

witli approaches an additional nine

miles. The width is 29 feet and height

21. There is a double-track. It saves

an elevation of 552 feet, reduces the

track length 4.3 miles, eliminates 2,400

degrees of curvature and four and a half

miles of snowsheds. The maximum
grade in the tunnel is $95,100.

Tenders

St. Hyacinthe, Que.—Tenders will be

received up to January 11 for a me-

chanical filter plant. Plans and speci-

fications may be obtained at the office

of Hector Cadieux, city engineer.

Winnipeg, Man.—Tenders will be re-

ceived up to Monday, December 27, 1915.

for the supply on one saddle tank loco-

motive to the Greater Winnipeg Water

Commission. Specifications and form of

tender may be obtained and contract

may be inspected at the offices of the dis-

trict, 901 Boyd Building, Winnipeg,

Man.

Halifax, N. S.—Tenders will be re-

ceived by the Governor of the Province

of Macao, up to till January 8, 1916. for

the supply of a steel, self-propelling

dredge for the use of the Macao Har-

bor Works. Full particulars may be ob-

tained at the office of Fred H. Oxley.

Consul for Portugal. Keith Bldg., Hali-

fax, N.S.

Winnipeg, Man.—Tenders, addressed

to the undersigned, will be received up

to Wednesday, Dec. 29. 1915, for the

supply of one steam operated dragline

excavator. Specifications and form of

tender may be obtained at the office of

the Greater Winnipeg Water District. S.

II. Reynolds, Chairman of Commission-

ers, 901 Boyd Building, Winnipeg.

Winnipeg, Man. — Tenders addressed

to the undersigned will be received up to

Wednesday. December 29, 1915, for the

supply of twenty twenty-yard automatic

air-dump cars. Specifications and form

of tender may be obtained and form of

contract may be insi>ected at the office of

the district. S. H. Reynolds, Chairman

of the Greater Winnipeg Water Commis-

sioners, 901 Boyd Building, Winnipeg,

Man.



DfH-ember 30, 1915.
5S5

Annual Review Number

ros;bect'^''«'RDS

"Ring Out the Old, Ring in the New,

Ring Out the False, Ring in the True,

The Year is Dying, Let It Go."

INDUSTRIAL prosperity has been a

marked feature of the past year,

and although unavoidably of a gTim

type, its immediate effect has been such

:is to p'ace Canadian business and com-

mercial enterprises on a pedestal of

lievement hitherto considered beyond

lir grasp. The manufacture of muni-

linns of war has demonstrated our readi-

ness to cope with an emergency, as well

as our resourcefulness, ingenuity and

operative skill. Our metal-working plant

capacities have been increased twofold,

;uid, what is perhaps of greater import-

ance, we have been enabled to broak

:nvay from our traditional conservatism

as regards manufacturing a greater va-

riety product and catering to wider

-pope markets. Shell making on its own
account and the activity developed in

the machine tool and steel industries

liave so overshadowed everything else

in volume and value output that on this

occasion their combination feature right-

ly claims first consideration.

Shell Manufacture

In our 1914 Annual Review Number a

'I lief descriptive article appeared rela-

tive to shrapnel shells, their manufac-

iire in Canada having been then little

more than started, although the experi-

mental stage iiad been satisfactorily

passed by most of the metal-working

plants undertaking the work. We chose

at that time as a title for the article!

"The Manufacture of Shells, an Im-

promptu Canadian Industry," but those

of us who have been in close touch with

machine tool and machine shop activities

during the past twelve months will

franklv admit that the impromptu fea-

ture has disappeared and that munitions

production has for a long period, is now
and may continue to be for several

months one of our staple industries.

On that occasion we indicated that

contracts for the manufacture of shellh.

in Canada would be distributed by a

specially-appointed Shell Committee, and

laid special emphasis on the fact that in

placing contracts, arranging for the fin-

ished and semi-flnished parts, collecting,

assembling and inspecting these in detail

and as the completed shell, the difficul-

ties to be encountered and the work in-

volved were such as the man in the street

was quite unable to appreciate. Many
seemingly insurmountable obstacles were

met and successfully overcome, with the

result that for over a year now shell

production has been creditably achieved

in Canada over a wide area and through

the medium of metal-working plants,

widely diverse in capacity and as re-

gards peace-time commodity.

Shell Committee Achievement

By the engineering skill, expert know-
ledge and untiring energy and disin-

terested activities of Brig.-Gen. Bert-

ram,- Hon. Col. Thomas Cantley, and

Hon. Col. David Carnegie, we have not

only placed ourselves in a more favor-

able po.sition to compete successfully in

the world markets against older-estab-

lished manufacturing countries, but

have, in addition, given substantial and

RESOURCES CONSERVATION
NECESSARY

The Canadian people would be

wise to take advantage of this

spell of prosperity not to indulge

in extravagance, nor to launch out

into new schemes of development

which are not absolutely necessary

or immediately reproductive, but

to conserve their resources in every

way possible. The British people

are being hard pressed. The bur-

den of taxation is huge. They will

have to economize in every way
possible. The help that is of the

utmost value to them is the help

the Dominions can give by, if pos-

sible, extending their credit. The
power of the Dominion to do that

is directly determined by the pro-

ductive energy and economy of its

own citizens.—Hon. R. H. Brand.

effective aid to our Empire in its hour
of trial. Detractors of the work of the

Shell Committee, as was to be expected,

have neither been few, nor sparing in

their criticism. Justification of the com-
mittee's work is, however, superfluous in

view of the results achieved and the

widespread benefits derived by our citi-

zens generally.

The abnormal industrial activity aris-

ing from shell manufacture has of ne-

cessity affected more or less every other

forms of enterprise, some, of course, ad-

versely, for the time being at least.

Taken as a whole, however, and not los-

ing sight of our record Western crop,

it goes without saying that our lot has

been far above the average during the

year 1915, and that those—either indi-

viduals, communities, manufacturers,

builders, transportation and public

utility corporations, who have not yet

participated in the prosperity enjoyed

by their confreres, have every reason to

anticipate its early opportunity.

Railroads—Steam and Electric

As might naturally be expected, rail-

road extension, development and better-

ment have been much halted and cur-

tailed during the year. The double cir-

cumstance of the pronounced business

depression and the poor Western crop of

1914 were in themselves sufficient as de-

terrents to even a moderate degree of

enterprise by either steam or electric

railroad corporations. Attention has

been devoted for the most part to up-

keep of equipment and permanent way,

and to the imjjrovement of terminal faci-

lities. The three most outstanding fea-

tures in the year's activities of our three

principal railroads are those of the

equiprnent and opening of the Grand
Trunk Pacific drydock and ship-repair-

ing plant at Prince Rupert, B.C., the

railroads Western tenninal; the success-

ful piercing of the Rogers Pass Tunnel,

on Mount MacDonald, by the C.P.R.

;

and the progress towards completion of

the tunnel through Mount Royal, Mont-
real, by the C.N.R. Regarding the
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Rogers Pass Tunnel in the Rockies, facts

of interest are those that the tunnel will

be double-tracked, and 26,400 ft. long;

that an elevation of 552 ft. and a track

length of 4.3 miles are saved, while 2,400

degrees of curvature and 41/2 miles of

snow sheds are eliminated. The tunnel

is expected to be wholly complete late

in 1916.

Skilled Labor Scarcity

Due to recruiting lor Canada's Over-

seas Contingents, skilled labor for muni-

tions and general work shows an abnor-

mal scarcity. The "Mechanics Wanted"
columns of the daily and other press

mediums continue to bear ample evi-

dence of the acuteness of the situation,

the requirements being for men experi-

enced in the operation of machine tools

for the most part. Several hundred of

our mechanics have gone to Great

Britain on contract for munitions work,

but the measure of success of such a

proceeding is not too clearly evident.

Certain it is that by far the largest per-

centage of the men who have gone from

our shores for the above purpose would

have done equally well, if not better, in

numerous munitions factories in Eastern

Canada. Besides, the Empire aid would

have been equally effective, and perhaps

a great deal more so. A pleasing fea-

ture of the labor situation during the

year has been the absence of strikes,

and, therefore, the absence of bitterness

between employer and employee.

New Union Station, Toronto

After many promises to proceed with

this undertaking, and a prodigality of

rumors as to dates on which the project

would really be negotiated in earnest,

the interested parties have at last taken

definite action, and, although in the na-

ture of things, having regard to the

varied considerations entering into the

project, and particularly those arising

from the effects of the war in the mat-

ter of financial requirements, progress

may be slow and effort somewhat cur-

tailed, continuous work on the structure

will be maintained to completion. While

the need is great for a new Union Sta-

tion in our Queen City, there are other

directions in which the need is still

greater, and which may not yield place

to any other.

Financial

Our banks, like our manufacturers

and our farmers, have had a good year,

and, being interdependent, it could

hardly have been otherwise. Individual,

community, and national expenditures

have for the most part been judiciously

curtailed, the result being that the sav-

ings of our people have increased at an

abnormal, although commendable, rate

on bank deposit account, and in conse-

quence have been withheld from specula-

tive and other equally uncertain risks.

in the development of the shell industry,

our banks have borne their share, and
arrangements are now in progress, we
understand, to still further appropriate

their aid.

Our Crop Records

This being referred to incidentally in

a number of other sections of our re-

view, it is only necessary to add here

that, in addition to the provision of in-

creased acreage on the part of our farm-

ers. Providence was not only kind, but

magnanimous. The 1915 crop has put

prosperity in the West equivalent to

that we are enjoying in the East, and it

goes without saying that soberly, deter-

mined disposition of the revenue accru-

ing from the earth's yield, will be the

rule rather than the exception, as was

the case in big crop years not over re-

mote. Manufacturing in the East is sure

to benefit greatly from the success of

Western farming in 1915.

Gun Making in Canada

In the fall of the present year in-

quiry was made and investigation un-

dertaken with a view to determining the

suitability and adaptability of Cana-

dian metal-working plants to the manu-

facture of ordnance to British Govern-

ment specifications. A representative

committee was appointed and in addi-

tion two experts in the persons of Sir

Frederick Donaldson and General

Mahan from the British War Office made
a tour of inspection of our engineering

establishments which in equipment and

resources met most nearly the special re-

quirements. Hopes were entertained

that even on a small scale the manufac-

ture of ordnance would be added to the

list of our industries, but intimation re-

ceived after tlie presentation of the ex-

pert report indicated that while we no

doubt could successfully overcome the

initial difficulties and make satisfactory

headway in production, the time that

must necessarily elapse before the lat-

ter was reached would most probably

make our effort of questionable value

during the present war.

In a sense it is perhaps just as well

that the ordnance making proposition is

meantime dropped, for being a highly

skilled enterprise and much limited in its

scope, neither the number of employees

nor the wide circulation of money aris-

ing from orders placed compare in the

least with the like considerations in

shell manufacture. We have mastered

the shell business, and its influence in

every respect is broad and comprehen-

sive; if we get all that is available,

which we have a right to expect, then

both the British Government and we our-

selves will profit more than if we had

gone into ordnance makina" as well.

New Welland Ship Canal

Work on this undertaking is proceed-

ing satisfactorily, the importance of its

completion within the anticipated lime,

because of the transportation advan-

tages to be realized, nullifying as far as

possible any restriction of expenditure

that the war might tend to create. Un-
like its big brother, the projected Geor-

gian Bay Ship Canal, the Welland Canal

is a proven utility, and will continue to

enhance its reputation as such with the

development of each succeeding year's

Canadian agricultural and manufactur-

ing enterprise. As regards the proposed

Georgian Bay Canal, we are inclined to

think that the war has made it more of

a dream than ever before. In any case,

at least a decade will pass before its

sponsors evidence further activity on its

behalf.

Port and Harbor Development

Port, harbor and waterway develop-

ment, although not prosecuted on the

like extensive scale to which we have '

been accustomed in recent years, has

not wholly been halted. The Depart-

ment of Marine and Fisheries and the

various harbor commissions at our prin-

cipal lake and ocean porta have applied

.

themselves during the year to not only

the maintenance of facilities already in-

stalled, but to their improvement in'

many directions, and to their addition in

a host of others. Port records in some
instances are not likely to make as good

a showing for 1915 as for some imme-
diately preceding seasons of navigation,

due entirely to the disorganization of

steamship services through the requisi-

tioning of so many vessels from the

fleets of leading shipping corporations,

,

for trooping and hospital purposes, etc.

1915 Season of Navigation

The 1915 season of navigation now
closed on Canada's inland waters has

been, taken as a whole, generally satis-

factory. The transfer of many lake

craft early in and during the year to

ocean service did much to offset the lean

and opening months in so far as revenue

production was concerned, and the suc-

cessful transportation of a record per-

centage of a record crop in the period

from September 1 to late in December,

removed all doubt as to the revenue as-

suming substantial proportions .

On our lakes and rivers during 1915

there has been a pleasing absence of dis-

aster and tragedy, casualties being for

the most part light relative to both men
and ships. Stormy, and recently quite

wintry weather has prevailed on numer-

ous occasions, but, thanks largely to be-

forehand advice being transmitted to

the various ports and signal stations by

the Weather Bureau, the necessary steps

were taken by vesselmen to remain in or

procure shelter.

The year 1915 in a world sense, how-

ever, has borne on its bosom a weight of

marine tragedies and disasters. Storm
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and tempest in their wildest and an^iest

moods, or in their most comprehensive

operation scope have but a mean record

to their credit compared to that estab-

lished by man's ingenuity and artifices

in the prosecution of this world war.

On sea as well as on land a myriad

masterpieces of man's brain and brawn

have been destroyed and annihilated,

and, no less true is it, that of men them-

selves—brave and unflinching, thousands

have found a watery grave in one sec-

tion or another of the Seven Seas.

Canadian Shipbuilding

A feature of the past year has been

the transfer of many of our lake craft

to ocean and ocean coasting service, this

having become necessary because of the

scarcity of "bottoms" in these spheres,

the regular traders being employed for

the most part on military and naval

transport work for the Imperial Gov-

ernment. On a' previous occasion we

hinted at the possibility of many of our

lake craft remaining at sea indefinitely.

On acount of the remunerative freight

rates, and in view of the fact that trans-

ports and merchant vessels as well as

battleships, in totals almost shocking,

rest on oceans' bottoms, there will be

numerous orders that even boom years

in shipbuilding will find hard to fill, at

least as promptly as will be the need.

Again, many of our lake vessels will un-

doubtedly find the old Atlantic quite too

strenuous, especially in its angry winter

moods. Some of the craft have already

succumbed, and in the nature of things,

no matter how optimistic one may be

and how high may be our opinions of

the staunchness and fitness of our lake

freighters for ocean service, it is quite

inevitable that several more will be

called upon to yield to the elements.

In years past, both recent and fairly

remote, we have gone to the British Isles

for our lake carriers—those of "canal

size" particularly. Our vessel stock is

heioming quite noticeably depleted, and.

as stated above, is sure to maintain the

tendency in that direction. We will,

therefore, wake up to the fact, probably

when it is too late, that Canada's trade

and commerce has so developed, and is

being so neglected, that she needs more

ships. Under such circumstances, turn-

ing to Great Britain to build for us will

be out of the question, for her own mer-

chant marine will be in process of re-

pleniahinsr and will, of course, get first

call.

Shipbuilding in Canada aeeds foster-

ing; it has always needed it, although

little WIS forthcoming. Canada needs

merchant ships—lake, coastwise and

ocean tvpes—and by grasping the op-

portunity to place orders for their ves-

sel requirements now, our shipping cor-

porations would be directly helping

themselves and incidentally establishing

the shipbuilding industry of this Do-

minion on a sound and prosperous basis.

Iron, Steel and Metals

Iron, steel and metals during the year

are dealt with at considerable length in

other sections of this issue; it is, there-

fore, unnecessary to do more than refer

to them here briefly. The abnormal de-

mand for steel—finished and semi-fin-

ished—has drawn attention to the na-

tional importance of the industry, both

as a supplier of our myriad domestic

needs and as a factor in the develop-

ment of a much to be desired export

trade, and the most gratifying feature

of the situation is to be found in the re-

sponsible appreciation being displayed

and the earnestness of effort being put

forth to consummate the above-men-

tioned dual achievement.

Technical Education

In matters educational, and more spe-

cifically that bearing in the technical

direction, there falls to be recorded the

completion and opening for business of

the New Central Technical School at

Toronto. A very full illustrated descrip-

tion of the Institution appears in this

issue, from which there will be gathered

that from every viewpoint it occupies a

place of first prominence among similar

establishments the world over. Consid-

erable impetus, as a result, has been

n-iven the movement tow^ards technical

training all through the Dominion, and

particularly in the larger industrial

centres. Great things are of course

looked for from this magnificent and up-

to-the-minute school, and if these ma-

terialize, we may expect to find the

scope of technical education in Canada

increasing by leaps and bounds with

eacli unfolding year.

New Quebec Bridge

Xotwithstanding the general business

upset due to the war and the widespread

organization of our factories for muni-

tions manufacture, work has proceeded

at a most satisfactory pace on the erec-

tion of the new Quebec bridge. The il-

lustrations accompanying the article ap-

pearing in another section of this issue

indicate very clearly the progress made

during 1915. and more particularly so if

comparison be made between pictures of

the structure when operations ceased for

the winter of 1914. and the present one.

In spite of the stupendous nature of the

task, both in the shop and in the field,

the builders are meeting every problem

and .contingency snceessfully. and we an-

ticipate that when we chronicle progress

made at the end of 1916. the achieve-

ment will be such as to warrant still fur-

ther appreciation of the work of Can-

adian enirineers.

Power Development

The past year, so far as the establish-

ment of power generating plants is con-

cerned, has been a lean one, a circum-

stance almost wholly traceable to the

European War. Progress in the develop-

ment and perfecting of new equipment

has in consequence also been less mark-

ed. The demand for munitions of war

from our factories has had but an in-

direct influence in stimulating business

in power plant machinery and supplies,

although the latter feature may in many
lines be said to be well ahead of normal

or peace times.

The urgency of the call for munitions

has, however, been reflected in a very

real sense upon all and every size and

type of power installation. For months

now, many of our industrial organiza-

tions, in order to meet the demand for

shells and other war supplies, have been

operating with practically no intermis-

sion, and with the latter of the briefest

possible period in any case. Such a cir-

cumstance, and the fact of its having

been made possible, indicates that, what-

ever else we may have lacked in the

initial staares when transforming our

workshops into arsenals, our power re-

sources and equipment carried a gener-

ous margin. Renewals, replacements,

and additions must necessarily be an

early future expectation due to the

strain which all power plant apparatus

is undergoinsr.

There is little doubt that manufac-

turers of power plant equipment and

accessories, whether of steam or hydro-

electric type, have not altogether been

idle in designing and developing new

and improved units. They have ap-

preciated the fact that with the new

manufacturing vision and spirit domin-

ating the activities of our plant admin-

istrators, there will be a casting about

in search of the latest and most eflficient

power equipment with which to lower

nroduction costs and thus meet more

effectually competition. The stacmation

period in the realm of jxiwer equipment

and specialties has linirered longer than

those akin and accessory to it. yet the

bottom "touching." is now quite an

event of the past, and every evidence is

forthcoming that the new year will wit-

ness considerable activity in every

sphere of power generation and applica-

tion.

Municipal and Building

This has been more than ordinarily a

'ean year so far as municipal enterprise

is concerned, the primary cause being of

course the impossibility of borrowing the

necessary capital to finance projected

improvements. Building and general

construction work has also been largely

at a standstill for financial reasons, and

wliile, perhaps, only somethin<r less than

the annual average must be reckoned for

dwellings and residences srenerall.v, a

rather heavy decrease falls to be noted

relative to nublic buildings and other

large institutions. It is anticipated, how-
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ever, tJiat the opening of tlie coming
spring will give a fillip, both to munici-
pal and general building construction

work, and there is little doubt that the

New Year 1916, will easily shame its

predecessor in progressive accomplish-
ment.

Machine Tool Industry

Other than the steel mills, machine
tool manufacturing plants easily take

pride of place as regards activity during
1915. Canada's machine tool industry
has always been embodied in the person-

nel of but a few firms, and while tliese

have largely met the needs of our manu-
facturing plants generally, their activi-

ties for the most part stopped there. The
manufacture of shells has changed
tilings somewhat in the latter respect, so

much so that we find our machine tool

builders shipping products of their own
design and construction to Great Britain
and elsewhere, and even letting-out their

manufacture abroad upon a royalty

basis.

Machine tool building has been won-
derfully stimulated everywhere as a re-

sult of the war, and nowhere is this more
patp,nt than here in Canada. A new de-

parture relative to machine tool pro-

ducts has been the accession to the ranks
of previously established builders of
their confreres in other metal-workin?
industries, the particular specialty to

which the new effort is directed being
the manufacture of single-purpose mach-
ines for shell making. Large numbers
of these products are under construction
and in service, and while the munitions
industry is with us, and the difficulty of
getting delivery on standard or special
general purpose tools remains unre-
lieved, such enterprise as has been dis-

played is commendable and bighly ap-
preciated by those having shell contracts
to fill.

Peace—What Then?

Considerable speculation has been in-

dulared in as to what the advent of peace
will bring, whether business for a leng-

thened period thereafter will languish
or whether normal if not boom times will

succeed, as a result of the general en-

deavor to compensate for the lack of at-

tention to our own more immediate do-

mestic needs. It is freely hinted that our
macliine shops and metal working plants
cannot fail then to find themselves
weisrhted down with war-time purchased
equipment, and that even with normal
prosperity, the machine tool industry
will go dead to stagnation.

We have travelled far these past fif-

teen months from a manufacturing
standpoint, further than most of us have
yet been able to fully appreciate. Most
estimates nf industrial conditions fol-

lowing the declaration of peace exclude
this feature, and therefore, are based on
those of pre-war times. As such they

are of little value and hut serve to indi-
cate that those responsible for them are
wholly unaware of Canada's up-to-date
manufacturing achievement. The spirit
behind our already-shown enterprise, al-
though of war birth, will not evaporate
or become numbed or extinct when the
war ceases, but will give expression of
increased vitality in directions and
spheres whose scope will be immeasur-
ably greater than even that now experi-
enced.

Canada has struck a new stride in

manufacturing, and the equipment to
maintain it, she is only in process of ac-
cumulating. What will go to the scrap
heap on conclusion of the war will have
worthily served its immediate purpose,
and its replacement will neither, we
think, be irksome nor a hardship.

Taking Time By the Forelock

What steps are being taken by our
manufacturers to set their houses "in or-
der, so to speak, to make easy the tran-
sition from war time commodity produc-
tion to those of peace-time, we may not
divulge, nor may we indicate just" how
widespread the movement in that direc-
tion. Certain it is that not all who oudit
are preparing for the sure eventuality
of the war end. It may be that the dis-
position to hug profits realized and in
process is so keen and strong as to ob-
scure those perhaps which are equally
procurable and possessed of a good deal
more permanency at their source. How-
ever the attitude of each individual
manufacturing concern, the time to plan,
finance, and develop the domestic and
foreign campaign is right now. for the
reasons that munitions manufacturin-i'
has been shorn of its difficulties and ter-
rors long ago. allowing opportunity for
a new outlook; an enlarged, and in manv
cases a much enlarsred plant will eat its
head off by inactivity, and finally be-
cause the wherewithal to finance and
establish a remunerative peace-time
business has been earned as the past
year's records of at least our larg-e and
more_ prominent manufacturing corpora-
tions clearly indicate.

We were not found wanting when the
munitions opportunity presented itself;
we may, if we will, however, be better
prepared to tackle new opportunities
when the munitions manufacture ceases.

NEW DEFENSE MEASURES
AN addition to the Defence of the Realm
Act, gazetted on Dec. 23, prohibits the
holding without special permission from
the Minister of Munitions, of any exhibi-
tion which might affect prejudieally the
production of war materials. There is
also a general prohibition of the exhibi-
tion of war materials. A British indus-
trial exhil)ition, which was to display war
materials and the method of their manu-

facture, was in process of organization
for 1916.

King George has formally approved the
following five War Measures: Finance
Act No. 3, relating to Government war
obligations; Act No. 2, relating to trad-
ing with the enemy; Act relating to sup-
plemental provisions of the war loan;
Act forbidding an increase in rents and
interest on mortgages; War Restriction
Act.

®
INDUSTRIAL PROSPECTS BRIGHT

IN HAMILTON, ONT.
INDUSTRIAL jjrospects in Hamilton
are bright for the coming year. The Can-
adian Cartridge Co., which recently
completed negotiations with the city, to
erect a big plant, has now taken out a
building permit. In addition to exten-
sions at the plant of the Steel Company
of Canada, which will aggregate in

value nearly a million dollars, a number
of new industries are in sight. The
Eaton Company's big four-storey build-
ing on John Street, now nearin* com-
pletion, will give employment to 300
people. Early in the new year the Can-
adian Horseshoe Company, the parent
plant of which is in Erie, Pa., will be
operating full blast. The Franklin Steel
Works, of Joliet, 111., is also completing
its organization. Work will be begun
shortly on a five-storey factory for the
W. T. Rawleigh Company of Freeport,
111., to manufacture toilet articles. The
industrial department is in touch with
a number of other firms, which are figur-

ing on locating in Hamilton.

®
FINAN-CING SHELL CONTRACTS

THE $50,000,000 credit established by
the Government for the Imperial Treas-
ury will meet, in substantial measure,
the financial requirements of the Im-
perial Munitions Board for some months
to come. It is not expected that there
will be any difficulty with the lessening
demands of the crop movement upon the
Canadian financial system, in arranging
for a further credit of $50,000,000 or
$100,000,000 when required, through the
subscriptions of those engaged in the

manufacture of munitions for British

Exchequer bonds, and by the system of
dollar acceptances of the purchase by the
banks of siiort date Imperial Treasury
bills. As the Finance Act of 1914 will

remain in force, facilities will be avail-

able in case of need for the rediscount-

ing by the banks of any such securities

or acceptances.

Halifax, N.S.—For the eleven months
ending November 30. 1915, the value of
building permits issued amounted to

$936,857, an increase of $135,317 over
the like period of 1914.
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The Industrial Situation Viewed From Various Angles
Conltibuted and Selected

Being expressions of opinion from men prominent in the administration and m,anage-

ment of iron, steel and allied enterprises regaroing developments in trade, commerce, agricul-

ture, manufacturing, etc., during 1915, and their bearing on the irnmediate and more remote

future outlook relative to our Dominion. More or less optimism will he found predominant.

THE POWER TRANSMISSION
MACHINERY VIEWPOINT

By C. ¥. Wheaton*

WITH respect to the industrial

situation as it appears to us to-

day, also as to the probable

situation after peace is restored, are

glad to say as follows:

As to the present concerning our-

selves, we are certainly fully occupied

in all departinents and have been for

past six months. For eighteen months

prior to that, we were running about 60

per cent, of normal. Might state that,

since our business is almost altogether

done with manufacturers and power

users generally, we have a fairly good

opportunity of being in touch with the

situation, and our observation is that

probably 50 per cent, of the manufac-

turers of Ontario and Quebec are busy

at the present time, either directly or

indirectly, because of war orders, but

for those not thus eniraged, volume is

srtill substantially beilow iDormal .and

will be, we believe, until peace has been

declared.

After the War.—We cannot help but

think that Canadian manufacturers gen-

erally are goinsr to be very busy as

soon as it becomes known that peace

has been declared. We como to this

conclusion because we know that as a

general proposition stocks are very low-

throughout the country and. on the other

hand, inanufactnrers generally have been

"recovering." until to-day no doubt a

large percentage of them are in a very

much better position financially than

they have been for years. All this must
mean renewed confidence and a lot of

new business.

•Mnnag'^e DlrectT. the Dodge Manufactnr-
Inc Co., Toronto, Ont.

®
THE MI^E AND MINERAL

VIEWPOINT
By C. P. Hill*

OPTIMISM may be reirardofl as the

keynote in business circles in the West-

ern provinces, there being more enquiries

for mining propositions in Vancouver

than that city has ever known. This has

naturally been brought about by the

great demaTid' for copper, lead and other

minerals abounding in the province of

Rritisli rohimbia.

There is also a great revival in the

coal industry, for the fact remains that

the unrivalled crop in the Western pro-

vinces and the railways rushing out three

times more cars than ever before, has

given a splendid market for coal. It

does not stop at this. The enhanced

wealth of the West has given every man,

woman and child from Winnipeg to the

mountains a triple purchasing capacity,

and they are exercising it all along the

line.

There is also nothing short of a revo-

lution taking place in the trading capa-

city of the country storekeeper. He al-

lowed his shelves to become empty, and

they remained empty until a good crop

was assured. Every merchant in town

and village then began buying on a very

large scale to the mutual profit, of

course, of the wholesaler and. manufac-

turer in Montreal and other Eastern

points.

The one weak spot in the West, but it

is being forgotten very rapidly, was

the farmer who took a hundred dollars

a year or two ago and came into town

and bou<rht a lot, the value of which was
increased by a real estate agent to ten

thousand dollars. With this ten thous-

and dollars the farmer thought he was a

rich man and settled down in the city,

but he soon went broke and now .he is

taking up more land. As a wiser and
poorer man he will not likely make the

mistake a second time.

THE STOVE AND METAL WARE
MANUFACTURING VIEWPOINT

By Margaret Wade.*

THE closing months of the year just

completing marks the turning point from

the depression which has been so marked

a condition throughout Canada during

the past two years.

The crisis was met by our manufac-

turers generally, with an optimism and

confidence so .splendid, and an adapta-

bility to the enforced conditions so

ready, that they admitted of no defeat,

and latterly had needed only a compara-

tively slight impetus to start the volume

of trade once more on the upward trend,

lliat impetus came with the satisfactory

crop of this autumn, since the harvest-

ing of which business has shown a de-

cided improvement. The future would

seem to promise during the duration of

•Vice-President, Pacific Coast Mines. Ltfl.,

Vanconver, BX?. •Editor, McClary'g "Wlreleds." London. Ont.

the war, healthier home trade than we
have had for some time, and, if we seize

the occasion rightly a very much aug-

mented export business.

We believe there is a danger, how-
ever, that in endeavoring to meet the

urgency of the sudden demand upon us,

through the cutting off of supplies from
former sources, some of our manufac-
turers may be tempted to sacrifice some-

thing of quality to expeditiousness.

The policy of "quality first" is one

which we owe to ourselves as a nation,

and as individual manufacturers to fol-

low, in order to develop through the

opening created by present conditions an

enlarged, sound and stable trade of the

future, and that greater Canada to which

our unprecedented opportunities and
vast resources entitle us.

The close of the war will undoubtedly

bring another disruption of trade condi-

tions, but this should be only temporary,

and when it will come, or the form it i

will take, are, of course, beyond present

conjecture. —m—
THE SAW AND PULPMILL MA-

CHINERY VIEWPOINT
By C. H. Waterous*

THERE is probably no doubt but that

the actual condition of business in Can-

ada to^ay is very much better than it

was a year ago, and that the general

feeling is also much more optimistic.

The better crops, the great demand for

men and for everything required by the

armies in the field, have given employ-

ment to practically all who wish to

work, and have made the distribution

of money so much more widespread that

considerable prosperity is a natural re-

sult.

In our business, w^iich is the manu-
facturing of machinery for the produc-

tion of lumber and pulp, the demand
during the past year has been extremely

light, and we were probably among the

first to be affected by the cutting down
of expenses in t!ie way of building new
mills and making additions.

While it was expected that the de-

mand, for paper would be increased on

account of the war, this <loes not seem

to have been the case, the sales of paper

and pulp having been, we are informed
by manufacturers, extremely slow, and
judging by the demand for this class of

•Mnnniter, the Wjiterous Bnglne Works.
Brantfnrd, Ont.
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uiachiiiery. we can heartily endorse the

position.

There probably would have been by
this time a greater cleaning out of the

stocks of lumber were it possible to se-

sure transportation facilities, particular-

ly water borne, but the lack of ship-

j>ing has made it, we are informed, prac-
tically impossible for the holders of
lumber stocks to get to consumers
abroad. The destruction in Europe would
prolmbly have made a large market for

timber if the material could have been
gotten there.

The splendid crops in tlie Northwest
will no doubt make a demand for lum-
ber on the prairies; this is now depleting
apd will continue to deplete the stocks
in British Columbia, as well as of the
mills in the prairie provinces them-
selves. We are, therefore, I think, justi-

fied in looking for an increased trade
in our line of manufacture for the com-
ins year.

®
BANK EXECUTIVE VIEWPOINT

By Sir F. Williams-Taylor.*

THKRE is now a decidedly more hope-
ful feeling throughout the Dominion,
and there is excellent ground for re-

assurance in the material advantages
tliat have resulted from a bountiful har-
vest. When we consider that the North-
West alone has produced several hun-
dreds of millions of dollars' worth of

agricultural products in the past year in

an area where in the boyhood of the

middle-aged not a sod was turned, we
feel that this is a form of genuine pros
l>erity to inspire confidence and in which
our pride is pardonable.

When we begin to analyze other fea-

tures of the situation there is, however,
less room for satisfaction. The war in

which the Empire is engaged to protect
its integrity has made it incumbent upon
(^anada to assist the Mother Country in

every way possible. We have already
jirovided a large number of troops and
more will follow. In the manufacture of
munitions, clothing and other requisites,

we are doing our full share. This has
brought profitable employment to Can-
ada when sorely needed, and at the same
time rendered great service to the com-
mon cause. Let us, however, remember
that the manufacture of war materials
is a grim and transient form of so-called

prosperity, that the cost thereof comes
out of the national exchequer of Great
Britain or of Canada, and from the
blood of the flower of our manhood.

Also the United Kingdom has ad-
vanced large amounts to Canada for
military expenditure, and the time may
come when it will be desirable, if not
necessary, for the Dominion to finance
its own requirements. In any ease, we

"(Tencr.il Manager, Bank of Montreal.

must economize in every way possible

so that we may bear our full measure of

responsibility during the war and be

prepared for the taxation that must
follow.

Canada's greatest wealth lies at her

feet, and her economic future is bound
up in the development of vast agricul-

tural areas of unsurpassed fertility. The
rate at which tliat development can be

accelerated is dependent upon the rate

of increase in our farming population.

Immigration can best be attracted to the

Dominion by reducing and keeping down
the cost of living, and that, in my
opinion, is the key to the whole econ-

omic situation.

-®-

INVESTMENT BROKER'S VIEW-
POINT

By W. Sanford Evans*

I AM impressed by the signs of funda-

mental improvement in the situation in

Western Canada as the'result of a recent

trip through the West. This year's large

crop lias been moving out in unprece-

dented volume and at prices which rep-

resent a satisfactory profit on produc-

tion. Cash wheat has been bringing from

10 cents to 20 cents per bushel more than

did the crop of 1913. The railways be-

tween Winnipeg and Fort William have

handled more freight cars in a day than

any double track or single track lines

ever did before.

The proceeds of the crop are going

largely to the payment of debts, and one

cannot talk with men in any line of busi-

ness without realizing that the past few

weeks have seen an exceptional liquida-

tion. Money is accumulating in all the

mortgage companies through repayments,

and there is so far a relatively small de-

mand for new loans.

Business generally is beginning to

feel the effects of the improved condi-

tions, and these effects must gradually

extend to all legitimate lines. An ex-

hibition is now being arranged in Win-

nipeg of the products of some fifteen or

more new factories established since the

war began. I believe the general attitude

towards conditions to be sane and even

conservative.

There is no trouble about the conclu-

sion that it is sound to liquidate, but the

problem will be what to do with the sur-

pluses of cash and the reserves of credit,

and also what to produce and what not to

produce in 1916. It is therefore on these

points it will be difficult to make wise

decisions without clearly recognizing

what is abnormal in present conditions

and without remembering the lessons of

the past three years.

BANK EXECUTIVE VIEWPOINT
By II. V. Meredith.*

THE unprecedented conditions under
which trade and commerce hare been

conducted during the past year remain
unchanged, and are the cause of con-

stant anxiety to those concerned with

financial affairs. All things considered,

however, tlie trade of Canada has been

well maintained, both as to volume and
character. Natural resources continue

to be developed and their product to find

a ready and profitable sale, while many
branches of manufacture have been em-
ployed to capacity in turning out muni-

tions of war, the money value of which

runs into scores of millions. The result-

ing employment of labor has been of al-

most incalculable advantage.

The restoration of a favorable balance

in our foreign trade is a factor of su-

preme importance at the present time,

as it enables us to conserve our gold sup-

plies and to curtail our borrowings

abroad to some extent. War contracts,

of course, have contributed substantially

to this feature, the value of manufac-

tures exported having risen from f.39,-

000,000 in the first seven months of the

last fiscal year to $84,000,000 in the

same period of the present year, and, as

in the case of cereals, this export tiade

is on an ascending scale.

The position of Canada is a highly

favored one, with an assured future of

growth, development and general pros-

perity. At present, however, we live in

the shadow of the great war, to which

all else must be subservient. What its

duration will be, and the position in

which its termination will find us, can

be matter of the merest conjecture. The

vast armies now engaged in the struggle

cannot be kept in the field indefinitely.

The financial factor is daily assuming

increased importance, and in this respect

the advantage is unquestionably with

Great Britain and her Allies.

After the war, a readjustment of

trade conditions is to be expected. The
flood of wealth which has attended the

export of munitions and war supplies

must of necessity be largely curtailed,

and a new set of problems will have to

be faced. Our agricultural resources

and undeveloped wealth will enable us

to bear any strain which may be im-

posed upon us, and we shall in the end

come safely through the period of econ-

omic upheaval and world-wide conflict—

with a larger debt, it is true, but with

our ability to meet it unquestioned and

our economic position not seriously im-

paired. In the meantime, our duty as

Canadians is to watch closely the cur-

rent of events, and to be prepared for

emergencies and to take advantage of

propitious circumstances as they arise.

•Chairniiiii. Coorgian Bay Canal Commis-
sion. •President. Bank of Montreal.
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Our Manufacturer'

pj**'*'' ^
MANUFACTURING looms large

in the personal constitution of

every community and nation;

little wonder is it, then, that with tha

call for men as well as for m'nnitions, the

response of this Dominion was prompt
and generous. The accompanying list

embraces, as far as we have been able

to jirocure, those representative Cana-
dian manufacturers, members of their

families and administrative staffs, who
have heed«d tlie call of Empire for ac-

tive service in one or other of our over-

seas contingents.

Major VVoddnian Leonard, E. Leonard
& Sous, Ix)ndon, Ont.

Captain E. E. Williams, Dunlop Tire

& Rubber Goods Co., London, Ont.

Captain Clifford T. Trotter, Standard
("lay Products, St. Johns, P.Q.

Captain Harold L. Trotter, H. Holgate
& I'll., engineers, Montreal, Que.

Captain Harvey B. Evel, Evel Casket
Co., Hamilton, Ont.

C.ipt.iin H. J. Heasley, Sadler & Ha-
worth, Montreal, Que.

Captain W. D. Greer. Consumers Gas
Co., Toronto, Ont.

Cajitain .T. T. Duguid, Imperial Steel

& Wire Co., Collingwood, Ont.

Captain F. F. M. Brown, College
Press, Ltd., Toronto, Ont.

Captain C. R. Crowe, Crowe Iron
Works, Guelph, Ont.

Captain Smith, E. D. Smith & Son,
Winona, Ont.

Captain F. R. Newman, Canadian
Kairbanks-Morse Co., Toronto, Ont.

Captain J. M. Eakins, Canada Grip
Xiit Co., Montreal, Que.

Captain F. P. Duck, D. A eland & Son,
Winnipeg, Man.

Captain G. H. Wold, Farmers' Advo-
I'nfc. Ltd., Winnipeg, Man.

Captain W. L. Roblin, Winnipeg Tele-

gram, Winnipeg, Man.

Captain R. Steacie, Smart-Woods,
Ltd., Montreal. (Killed.)

Lieut. Garret. Steel and Radiation,

Ltd., Toronto, Ont.

Captain George D. McLauchlan, Mc-
Lauchlan & Sons Co., Owen Sound, Ont.

Captain H. C. Trenaman, Domestic

Specialty Co., Hamilton, Ont.

Captain J. S. Grafton, Grafton & Co.,

Dundas, Ont.

Captain R. A. McAvity, T. McAvity
& Sons, Ltd., St. John, N.B.

Captain Victor Nordheimer, TheNord-
lieimer Piano & Music Co., Toronto, Ont.

Captain Alexander Campbell, Camp-
bell Steel & Iron Works, Ottawa, Ont.

(Died of illness.)

Captain Walter A. Harrison, T. H.

Estabrook Co., St. John, N.B.

Captain Edgar H. Shuttleworth, J. R.

Sliuttleworth & Sons, London, Ont.

Captain A. R. Taylor, T. W. Taylor

Co., Winnipeg, Man.

Lieut. Harvey Cockshutt, Cockshutt

Plow Co., Brantford, Ont.

Lieut. C. H. Ackerman, B. F. Acker-

man, Son & Co., Peterboro, Ont.

Lieut. K. E. Drinkwater, A. B. See

Electric Elevator Co., of Canada, Ltd.,

Montreal, Que.

Lieut. T. E. Ryder, Canadian Fair-

banks-Morse Co., St. John, N.B.

Lieut. J. V. Young, Hamilton Cotton

Co., Hamilton, Ont.

Lieut. W. L. Mcintosh, Canon Lake

Lumber Co., Winnipeg, Man.

Lieut. W. S. Drewry, E. L. Drewry,

Ltd., Winnipeg, Man.

Lieut. G. H. Saltmarsh, Metallic Roof-

ing Co., Winnipeg, Man.

Lieut. Wm. Martin, Jr., Manitoba

Gypsum Co., Winnipeg, Man.

Lieut. B. M. Green, Smart-Woods,

Ltd., Montreal, Que.

Lieut. Jack Woods, Smart-Woods,
Ltd., Montreal, Que.

Lieut. Laeey, Steel and Radiation.

Ltd., Toronto, Ont.

Captain Trumbell Warren, Outta

Percha & Rubber Co., Toronto, Ont.

(Killed.)

Lieut. P. D. McAvity, T. McAvity &
Sons, Ltd., St. John, N.B.

Lieut. E. C. H. Moore, Coleman Bak-

ing Powder Co., Brockville, Ont.

Lieut. Ian Hendrie, Hamilton Bridge

Works, Hamilton, Ont.

Lieut. Geo. C. Wright, E. T. Wright
ilo., Hamilton, Ont.

Col. Chas. Smart, Smart-Woods, Ltd.,

Montreal, Que.

Col. John Gunn, Gunns, Ltd., Mont-

real, Que.

Lieut.-Col. J. Bruce Payne, J. Bruce

Payne, Ltd., Granby, P.Q.

Lieut.-Col. Wm, Hendrie, Hamilton

Bridge Works Co., Hamilton, Ont.

Lieut.-Col. J. L. McAvity, T. McAvity

& Sons, Ltd., St. John, N.B.

Lieut.-Col. R. W. Patterson, Winnipeg

Paint & Glass Co., Winnipeg, Man.

Lieut.-Col. Frank Howard, Brantford

Emery Wheel Co., Brantford, Ont.

Lieut.-Col. A. B. Petrie, Petrie Mfg.

Co., Winnipeg, Man.

Lieut.-Col. G. F. C. Poussette, assist-

ant secretary CM.A., Winnipeg, Man.

Lieut.-Col. J. J. Carrick, Pigeon River

Lumber Co., Port Arthur, Ont.

Lieut.-Col. J. A. Currie, M.P., Im-

perial Steel & Wire Co., Collingwood,

Ont.

Lieut.-Col. F. C. McCordick, Frank C.

McCordick, St. Catharines, Ont.

Lieut.-Col. E. W. Rathbun, The Rath-

bun Co., Deseronto, Ont.

Lieut.-Col. A. J. Oliver, R. McDougall

Co., Gait, Ont.

Lieut.-Col. J. F. L. Embury, Canadian

Lock Joint Pipe Co., Regina, Sask.

Lieut.-Col. F. B. Black, J. L. Black &
Sons, Ltd., Sackville, N.B.

Lieut.-Col. Ibbotson Leonard, E.

Ijeonard & Sons, London, Ont.

Major F. J. Dingwall, D. R. Dingwall,

Ltd., Winnipeg, Man.

Major W. R. Marshall, Standard Fuel

Co., Toronto, Ont.

Mlajor John McPhee, Barrie Tanning

Co., Barrie, Ont.

Major Wm. Scully, Wm. Scully, Mont-

real, Que.
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Major Kimmins, E. D. Smith & Son,

Ltd., Winona, Ont. (Killed.)

Major T. McAvity, T. McAvity &
Sons, Ltd., St. John, N.B.

Major Pelly, Steel & Radiation, Ltd.,

Toronto, Ont.

Major Russell Britten, manager Cowan
& Britton, Ltd., Gananoque, Ont.

Major W. R. TurnbuU, Robert Duncan
& Co., Hamilton, Ont.

Major J. K. Bertram, The John Bert-

ram & Sons, Co., Dundas, Ont.

Major J. R. L. Parsons, Canadian Lock
Joint Pipe Co., Regina, Sask.

Major T. C. Irving, MofCat-Irving Co.,

Toronto, Ont.

Major P. R. Hanson, Dunlop Tire &
Rubber Goods Co.', Montreal, Que.

Major C. J. Whittier, Somerville &
Co., Brandon, Man.

Lieut. W. H. McLaren, McLaren's,

Ltd., Hamilton, Ont.

Lieut. H. C. Hatch, Canada Steel

Goods Co., Hamilton, Ont.

Lieut. R. G. Hutchinson, International

Harvester Co., of Canada, Ltd., Calgary,

Alta.

Lieut. Donald S. Fisher, Enterprise

Foundry Co., Sackville, N.B.

Sergeant W. A. Logie, Smart-Woods,
Ltd., Winnipeg Man.

Sergeant Harold Rolph, Rolph &
Clark, Ltd., Toronto, Ont.

Corporal A. R. Ackerman, B. F.

Ackerman, Son & Co., Peterboro, Ont.

Corporal Stewart L. Young, Young-
Thomas Soap Co., Regina, Sask.

Pte. Murton Rugg, E. W. Rugg Co.,

Winnipeg, Man.

Arthur H. Coles, Edmonton Law Sta-

tioners, Ltd., Edmonton, Alta.

Pte. A. C. Bertram, The John Bert-

ram & Sons Co., Dundas, Ont.

Pte. Noj-man V. Cliff, Toronto Salt

Works, Toronto, Ont.

Pte. Alex. G. Rosamond, Rosamond
Woolen Co., Almonte, Ont.

Pte. Warren Nelson, Semi-Ready,
Ltd., Montreal, Que.

Capt. H. R. Cleveland, president J. L.

Goodhue & Co., left Canada with the

Fifth Canadian Mounted Rifles, but has
since been transferred to the brigade
staff under Brig.-Gen. C. A. Smart, Sec-

ond Brigade, Canadian Mounted Rifles.

Capt. J. M. Mcintosh, secretary, To-
ronto Branch Canadian Manufacturers'
Association, has left for Brandon, where
he has been appointed Adjutant of the

79th Battalion.

Obituary Record of Business and Public Men
The year now closing has taken toll, of a rather over-

average percentage of business and public men who at one
time or another figured more or less prominently in the

upbuilding of our Dominion. It is due them and their

tvork that the event of their passing be here recorded.

Horatio F. Forrest, a well known civil

engineer, died in Winnipeg on January

10, in liis 7.Srd year.

William Snider, vice-president of the

Waterloo Mfg. Co., Waterloo, Ont., died

on March S. aged 68.

James F. Markey, master mechanic in

Toronto for tlie G. T. R., died suddenly

in Toronto, on April 23.

Walter Stuart, of Lucknow, Ont., own-

er of the electric light plant and plan-

ing mill, died on Feb. 18.

Captain John McMulkin, died on Feb.

24, aged 79 years. He was New Bruns-
wick's first factory inspector.

Robert Bowie, vice-president of the

Canada Foundries & Forginss, died at

Rrockville, Ont., on August 1.3.

John Knox, treasurer of the Dominion
Power & Transmission Co., died at his

home, Hamilton. Ont., on Aug. 31.

Giles S. Ranson, president of the To-

ronto Furnace & Crematory Co., died in

Toronto on Aug. 31, at the age of sixty-

two.

John Oliver Parker, head of the J. 0.

Parker & Co., brass works, died on Feb.

27, at his residence, Toronto^, aged 67
years.

Osgood McVean, senior member of the
firm of 0. & W. McVean, wheel manu-
facturers of Dresden. Ont., died there on
Feb. 26.

Capt. P. M. Campbell, director of the

Collingwood Shipbuilding Co., died at

Collingwood, Ont.. on Sept. 10, at the

age of 69.

John S. Anthes, one of the oldest and
best known furniture manufacturers in

Ontario, died at Berlin. Ont., on April

13 in his 71st year.

Charles Stewart, one of the senior

partners of Burrow, Stewart & Milne,

founders, died at his home in Hamilton,
Ont., on Oct. 8, at the age of 78.

Captain Murdock McLean, a well-

known marine captain, died at Duluth on

March 4. of heart trouble. Captain Mc-
Lean was born in Kincardine 60 years

ago.

Capt. Murray Wilson, manager of the

cordite department of the Canadian Ex-

plosives Co., was killed on July 6, by
an explosive at the plant at Beloeil.

Quebec.

William H. Rowley, president of the

E. B. Eddy Co., Ottawa, Ont., died sud-

denly in Toronto on Jan. 12. Mr. Rowley
was bom in Yarmouth, N.S., on March
2.5, 1851.

Walter D. Beardmore, head of the firm

of Beardmore & Co., passed away in To-

ronto on May 23. Mr. Beardmore, who
was in his 66th year, was hiyrn in Ham-
ilton, Ont.

John A. Culverwell, hydraulic and el-

ectrical engineer, who for some years

was connected with power development
in the Trent Valley district, died in To-

ronto on April 21, aged 48 years.

John Cowan, president of the Ontario

Malleable Iron Co., Oshawa, Ont., died

at his home in Oshawa. on April 8, aged

86. Mr. Cowan was born in Tyrone, Ire-

land, and came to Canada in 1841.

Joseph R. Henderson, of Montreal,

president and general manager of Brand-

ram-Henderson, Montreal and Halifax,

manufacturers of paints, etc.. died sud-

denly in Halifax, N.S., on July 31.

Frederick Winslow Taylor, a we'.l-

known engineer, died at Germanstown.
Pa., on March 21, aged 59 years. The
late Mr. Taylor was the pioneer of scien-

tific shop management and methods.

John G. Twiton, secretary-treasurer

of the Australasian branch of the Mas-
sey-Harris Co., of Toronto, died March
18, at Melbourne, Australia, from in-

juries received in a motor accident.

Frank Edward Norton, manager of the

Norton Teleplione Mfg. Co., died at St.

Michael's Hospital, Toronto, on Feb.

19. Mr. Norton was born in Fort Cov-

ington, N.Y., and was in his fiftieth year.

Richard Schofield, member of the To-

ronto firm of Schofield-Holden, died on
Feb. 26, at San Francisco, Cal., as a re-

sult of an operation for appendicitis.

Mr. Schofield was in his fifty-ninth year.

William Bissett Smith, genera! man-
ager of the Dominion Transport Co., died

in Montreal on November 8, in his

87th year. He was born in Huntley,

Aberdeenshire, and came to Canada in

1855.

Maximilian Eugene Duncan, vice-

president and general manager of the

Canadian Car & Foundry Co.. died on
Maj- 23, in Montreal. Mr. DuKcan was
born in New York City on March 28,

1862.

Col. Davenant Roger, a prominent

Canadian civil engineer, died in Brook-

lyn, N.Y., on Jan. 20, in his 63rd year.
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Col. Roger played a prominent part in

the building of the C.P.R. and the Cape
Cod Canal.

John Fox Lindsay, financial manager
of the Canadian Consolidated Rubber
Co., died after a brief illness at his

home, Albany avenue, Toronto, on De-
cember 26.

A. J. Somerville, for some time presi-

dent of the Ontario Lead and Wire Co.,

died at Toronto on March 28. Mr. Somer-
ville was born at Huntington, Que., in

1844, and came to Toronto some 40

years ago.

J. Frank Chapman, general manager
of the Thousand Islands Railway and
the Oshawa Railway, passed away in

July, at his residence in Gananoque, Ont.

The deceased was born in Frankford,

Ont., in 1863.

Hon. Geo. A. Clare, M.P., president of

Clare Bros. & Co., stove manufacturers,

died at Preston, Ont., on Jan. 9. Mr.
Clare was born at Preston in 1854, and
had been a member of the Dominion
Parliament since 1900.

Saxon F. Shenstone, treasurer of the

Dominion Radiator Co., died at his home
in Toronto on December 25. The de-

ceased was bom in Brantford 37 years

ago. He began his business career in

Hamilton, and joined the Dominion
Radiator Co. seven years ago.

Duncan Clark, purchasing agent of the

Canadian Vickers, Ltd., Montreal, Que.,

died on December 21. The deceased,

who was bom in Scotland, came to. Can-
ada two years ago and joined the Can-
adian Vickers, Ltd. Mr. Clark was a

man of wide experience in ship construc-

tion work, and had been employed in

various shipbuilding yards on the Clyde.

Thomas Coltrin Keefer, C.E., C.M.G

,

LL.D., one of Canada's most noted en-

gineers, died at his home in Ottawa, on

•Ian. 7. Mr. Keefer was bom in Thor-

old, Ont., and began his engineering

career in 1836. In addition to his work
on railway construction, Mr. Keefer was
an authority on harbors and waterworks,
being connected during his long career

witli many important undertakings.

Sir William Cornelius Van Home,
K.C.M.G., at one time president of the

C.P.R. , died in Montreal on September
11, following a comparatively brief ill-

ness. Sir Wm. Van Home was bom at

Joliet, 111., on February 3, 1843, devoting

practically his whole life to railroad

work. In recent years he took a loading

part in railway development in Cuba,
and he has been interested in many large

railway, industrial and financial enter-

prises.

Thomas Leopold Willson, a well known
engineer and scientist of Ottawa, Ont.,

died in New York on December 20. Mr.

Willson was bom in Princeton, Ont., in

1850, and was educated at the Collegiate

Institute, Hamilton, Ont. He made many
scientific discoveries during his career,

the most important being in 1888 when
he evolved a method for producing
acetylene gas from calcium carbide and
utilizing it for illuminating purposes on
a commercial basis. Acetylene gas had
been known for some years previously,

but no method was known of generating

the gas in sufficient quantities for or-

dinary use. Mr. Willson 's discovery

thus revolutionized tliis system of
illumination. Mr. Willson also invented

and perfected mechanical apparatus for

bringing this gas to a practical use. One
of these devices was an acetylene gas

buoy, now in use as an aid to navigation

all over the world. His most recent dis-

covery was that of a chemical fertilizer,

for the production of which he had re-

ceived a large concession from the New-
foundland Government.

NEW WAR LOAN COMING
AN intimation that there may be a fur-

ther Canadian loan, and that its amount
may be $300,000,000, was given by Sir

George Foster, Minister of Trade and
Commerce, in an address before the Peo-

ple's Forum in Ottawa, a few days ago.

Sir George, after pointing out that fin-

ance was a vital factor in the present

war, stated that the people of this coun-
try had already subscribed a $100,000,000

loan. If necessary, and Sir George ap-

peared to think it might be, they could

subscribe $300,000,000.

"During seventeen months of the war
we have done nothing specially to tax

ourselves in Canada," said Sir George,
and I am certain that the people of

Canada as a whole have a very inade-

quate sense of the gravity of the world
situation which is facing us."

There were three prime factors in tne

war—men, munitions and third and most
important, money. How long would
Canada go to the Mother Country and
ask her to finance her expenditure?
"We have the money. There are two

sources—what the people have earned
and saved. If the latter is not enough,
when all your savings are gone we will

come to you for your earnings. I believe

there is not a man in Canada, if he
values his country and citizenship, will

refuse (he call."

®
CENSUS OF CANADA'S IN-

DUSTRIES
A CENSUS of Canada's industries and
manufactures will be taken by the Cen-
sus and Statistics Department, Ottawa,
between January 1 and 21, 1916. In or-

der to make the data to be procured of
immediate service and value, the com-

mercial and industrial interests con-

cerned are requested to give prompt at-

tention to the schedules which have been
distributed in the matter of having them
filled in correctly and completely. Where
less than three industries of a kind are

to be found in a district, province, or in

the Dominion, presentation will be made
in the final statement under the heading
of general.

The information called for will be
treated ^s strictly Confidential, will not
reveal any individual business, will not
be used as a basis of taxation or other
liability, and will not be disclosed to

any municipal or provincial authority,

or to any other Department of the Do-
minion Government. The contents of
the schedule will show number of em-
ployees, wages paid, salaries paid, capi-

tal employed, materials of production,

products manufactured, days of plant

operation, etc.

As a special object of this particular

census is to measure the extent to which
Canada's industries have been affected

by the war, products for general or

peace time purposes are required to be
stated separately from those attribut-

able, directly or indirectly, to war ac-

count.

INDUSTRIAL PEACE PREVAILS IN
CANADA

A SITUATION which promised for a
time to become serious has been brought
to an amicable close by a notification

from the Canadian Northern Railway to

the Labor Department at Ottawa of the

company's acceptance of the findings of

the Conciliation Board, which recently

•passed upon the dispute with its loco-

motive engineers and firemen. As a re-

sult of this finding, employees on the

Eastern Lines of the C.N.R. system se-

cure considerable benefit in wage rates

and conditions.

The acceptance of the award by the

railway company leaves the industrial

situation in Canada peaceful beyond all

precedent during the fifteen years cov-

ered by the Labor Department records.

Not one strike is reported as existing

from sea to sea, and there is no indica-

tion of serious friction at any point, al-

though Conciliation Boards at the mo-
ment exist at St. John, N.B., where the

'longshoremen are negotiating a new
agreement with the ship-owners; and at

Edmonton, where the street railway men
are seeking a new agreement with the

nmnicipality.

Work continues peacefully at both

points pending the investigations, and,

as the dispute in neither case presents

any serious difficulty, there is every rea-

son to suppose the various boards will

l)c able t" ofFect working agreements.
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THE SHELL COMMITTEE, ITS WORK ITS
JUSTIFICATION

DURING the past week luueh eurrenpy was ^iven the
report that Briii-.-Geii. Bertram, deputy chairman,
and C. B. Gordon liad resigned from the Imperial

Munitions Board, recently constituted at Ottawa. Unquali-
fied denial has been g-iven the rumors, and indications are
not wanting: that as regards the sponsors of the latter, the
wish was father to the idea. Slugpng the late Shell
Committee and fawning on its more impressively titled
successor seem to afford a never-ending opportunity and
provide an ever-ready thenu-—altkough worn threadbare
long ago, for the display of vituperation and the formu-
lating of odious comparisons.

The constitution of the Sliell Committee was in its

every feature a new departure so far as this Dominion was
concerned, and, like evei-y other new undertaking, but more
so because of the lack of precedent as a guide, the needed
development of administration, the investigation into our
metal-working plant resources and their pressing into

service at highest possible individual capacity rating, ac-

complishment of results was necessarily slow in the earlier

stages. Achievement did come, and for the greater part
of these last twelve months we have been reaping the

benefit of deliberate, responsible, conscientious application

on the part of the Shell Committee executive to tlie work

of utilizing our metal-working plant resources to an ex-

tent never before believed possible.

Our manufacturing capabilities since the advent of

shell making have developed one hundredfold, and but

tor the effort expended in experimenting with and mastering

the details of shell production by Brig.-Gen. Bertram and
Col. Cantley—the two best al)u.scd men in Canada to-day,

business inactivity and war aggravated poverty would
have been rampant with us. The services rendered by
both men are appreciated to the full by every right think-

ing and properly informed citizen of this Dominion, and
such accomplishment as may be achieved by the Imperial

Munitions Board will constitute but the superstructure

to the foundation which they have so well laid.

Brig.-Gen. Bertram is to be commended for sticking

to his re-appointed work, even though it does exasperate

his detractors. It proves him to be a man, clean, honest

and upright in whatever he undertakes, and makes the

most effective weapon of defence he can employ to silence

his ill-advised and equally ill-informed critics.

©—
TAXATION OF WAR PROFITS

THERE is a manifestly growing tendency towards the

helief that our manufacturers engajied in the produc-

tion of munitions of war are waxing rich, and ex-

pression has been given the idea by suggesting that the

time is opportune to tax their profits—or more properly,

their super-profits on behalf of our national revenue.

Our present metal-working plant activities have no

parallel in the past, for the reason that no such demand as

that existent, and no such quantity speeialtj' were afore-

time realizable. The manufacture of shells has brought

about a new conception of and given a new standard to

[ilant capacity. Has it, however, enabled us to do much
more than get on a par of sufficiency and efficiency with

older established nations in catering more fully to our

own needs and acquiring an entrance to or appropriating

more of the world's trade? We believe little beyond this

lias yet been accomplished, and in the matter of profits

being realized, no Canadian manufacturers, we believe, are

netting more than arise from long, continued capacity

operation. War profits taxation is, to say the least, a

somewhat indefinite proposition. It has the earmarks of

being so comprehensive in its scope as to even include

normal business revenue arising out of war orders, and
there is little doubt that such an intention is implied. On
such a basis, taxation of w-ar profits so-called is sure to

meet with strong opposition and remonstrance

Overmuch irresponsible glorification of our munitions'

production achievement has been broadcast, and, still more
unfortunate, overmuch stock market play has been in-

dulged in. The tax gatherer as well as the man in the

street note particularly the latter circumstance, but find

difficulty in determining whether abnormal manufacturing

profits are being pocketed by our large corporations en-

gaged in the production of munitions or whether "lamb
fleecing" only is being assiduously prosecuted. The stock

market records of recent months have had more to do with

the initiation of the movement towards war profits taxa-

tion than all other evidences or reasons combined.

Will the placing of a War Profit Tax reveal the situa-

tion, or will its application be lacking in scope and there-

fore effect? Unless all business arising out of the manu-
facture of war munitions, fulfillment of other war eon-

tracts, and stock exchange values of concerns engaged in

these, are under direct Government control, it seems to us

futile to even attempt legislation. .Judiciously placed fair

profit contracts would render super profits unobtainable,

thereby obviating the necessity for a War Profit Tax.
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Manufacturing Brass

Cartridge Cases

18 Pdr. Shells I

When the problem of producing hras8 cartridge cases first came before Canadian tnanu-

factwrer», one of the chief drawbacks to immediate output was the inability to secure the

necessary special equipment. The plant here described, upon making inquiries, found that

delivery'of the latter could not be made within nine months. Hoivever, being obsessed with the

desire to bear a part in meeting our Empire need, the management got to work and adapted

their existing machinery to the purpo.se, achieving success exceeding every expectation.

THE work of producing brass cart-

ridge cases for 18-pdr. shells is

characterized by some interesting

metal drawing operations which, along

with the annealing processes, constitute

the greater part of the work. The metal

from which these cases are made has to

conform to close physical specifications

after being worked; a certain tensile

duced in the plant where the cases are

being manufactured, as it is more econo-

mical to purchase these from some out-

side source, where the production of this

class of work is carried on continually.

These discs are 6.22 in. in diameter,

.liSO in. thick, and are punched from a

sheet w^hich has previously been rolled

to this thickness. When the discs are

lUST A.ND KKCONK OCKIt.VTlONS I!KIM; :Klilit.MKI) (IN A r.rt.LDOZKlt.

strength is indispensable, and is closely

indicated by certain limits of hardness

on the scleroscope testing machine. The
I oniiio.sition of the metal is approxi-

mately 70 per cent, of copper and 30

per cent, of zinc.

The blanks that are used in the mak-

ing of cartridge cases are seldom pro-

received at tile drawing plant they are

usually in an annealed condition, ready

for the first operation. Tlie plant from

which the accompanying data was ob-

tained performs this cupping operation

on a large Niles-Bement-Pond bnllilozer,

a view of which is shown in the rear of

Fig. 1. The cup as it comes from the

press has an outside diameter of 4.5

inches, and a height of about 2.625

inches, with wall of an approximate

thickness of 17-64 inch.

FIC. SlvCTK)N (IK CIIPJ'IN*;
DIE.

A sectional view of this cupping die

is seen in Fig. 2. The upper surface of

these dies is beveled at an angle of 45

degrees to facilitate the action of the

metal. Tlic details of the first drawing

die are shown in Fig. 3. In this case the

angle of draw surface is about 15 de-

grees off the direction of the draw.

Annealing the Shells

To restore the ductility of the metal,

which the drawing and redrawing op-

erations tend to destroy, it is necessary

to thoroughly anneal the brass before

each redrawing operation. The furnaces

used for the heating of these semi-fin-

ished cases are of the continuous type,

FIG SHrTION OF
1 1 ItAW IIIK.

FIRST

built by the Quigley Furnace Co., equip-

ped with Bristol recorders; a view of

these furnaces is shown in Fig. 4. Open-
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PI«. 4. ANNEALING FrRXAOKS SIKiW l\<; CHARGING ARRANGElMEXT.

ings are provided at each end to allow

the trays to pass completely through the

furnace during the process of heating.

The sheet metal trays, holding about 60

Wherj the cases reach the far end of

the furnace, and have iattained the re-

quired degree of heat, they are taken
out and placed on an elevator platforniv

the brass. Many concerns, however,
have found the water cooling method
perfectly satisfactory, and as this pro-
cess is much quicker than air cooling, it

has been generally adopted. From the
cold water bath they are placed in a

weak solution of sulphuric acid for a
period of 12 minutes, then dipped in a
bath of diluted potash solution, after-

wards being thoroughly rinsed in hot

water.

First and Second Redrawing Operations

The first redrawing on the cups is also

done on a Xiles-Bement-Pond bull-

dozer, shown in the foreground of Fig.
1. The cups are dipped in a lubricating

solution of soap and water, and placed
upon the nose of the redrawing punch;
these punches are provided with a vent
hole throuffh the centre to allow the en-

FIG. 5. SECTION OF
DRAW DIE.

SECOND FIG. C. SECTION f)F
DRAW DIE.

THIRD PIG. ea. SECTION OF
FOURTH DRAW DIE.

FIG. 6b. SECTION OF
FIFTH DRAW DIE.

cases, are placed upon steel frame
buggies, the tables" of which are on a

level with the bottom edge of the fire

chamber.

To operate the furnace, one of these

trucks with a loaded tray is wheeled into

position before the charging entrance;

the fire door is raised and the tray

shoved into the furnace by the action

of the ram—operated by compressed air

—shown in the foreground. This pro-

cess is repeated every six minutes, and
with the furnace containing a charge of

six trays the time taken to heat the

shells to the desired temperature of

1,150° F. is about 36 minutes. Rollers

are provided on the trucks, and also on
the bottom of the furnace chamber, to

facilitate the progressive movement of

the trays through the furnace.

which is lowered into a vat of water by
means of a compressed air hoist, directly

ovci- liic coDling bath. Some cartridge

FIG. .S. SECTION OF
SIXTH DRAW DIE.

case manufacturers prefer to let the

cases cool off in the air, believing that

the sudden cooling of the immersion
method affects the physical properties of

FIG. 7. TRIMMING CARTRTDGB C.4SES BEFORE TAPERING.

closed air to escape freely. If the

punches were left solid, this air would
in all probability be compressed to such

a pressure that the case would be seri-

ously buckled or possibly destroyed. The
operator is shown in position just after

having placed one of the cups upon the

nose of the punch. As the advancing
ram forces the die over the punch, the

metal is drawn upwards around the

punch ; the size of the case after the first

redrawing operation is about 4.219 in.

outside diameter x 3.5 in. high, with a

wall approximately 11-64 inch thick.

The shells are again annealed in the

same manner as previously described,

and then re-

drawn on the op-

posite side of

the large bull-

dozer shown i n

Fig. 1.

Fig. 5 is a sec-

tional view of

second drawing
die, which is

similar to Fig. 3,

with the addi-

tion of stripping

fingers to re-

move the ease

from the punch.

The details of

the third draw
die are seen in
-r,;„ a ril ' FIG. 6c. SECTION OF
Hig. b. Uil ana indenting die.
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tallow with soap and water are the Third and Fourth Redrawing and Second is necessary to anneal the cases to re-
lubncants used. Indenting move the brittleness induced in the metal

These operations are very similar to by the action of the dies and punches.

FIG. 9. HEADINiG CARTRIDGE OASES ON
500-TON HYDRAULIC PRES.S.

FIG. 11. TAPERING CARTRIDGE CASES ON A BILLDOZKR.

First Indenting

The semi-finished eases now receive

their first indent or impression in the

base. This is performed on a Niles

hydraulic press, equipped with special

that of the second redrawing-, and are

performed on Niles-Bement-Pond bull-

dozers like those shown in Fig. 1, but

smaller.

Between each redrawipg operation it

FIG. 10. ANNEALING FURN.iTE-S PKEPARATORV TO
CARTRIDGE 0AS13S.

table fitted with dies. This table is per-
mitted to revolve about one of the stand-
dards of the press, and can be locked at

each quarter turn,
when the stationary

punch and one of the

dies are in working
position. The ram of

the press is forced up-

ward and the impres-
sion made in the bcse

of shell ; as the ram
descends the case pre-

viously indented is

ejected from the die.

After receiving this

first indent, the cases

are again passed
through the annealing
process in preparation

": 9a. SECTION for the third redraw-OF .

, HEADING DIE. mg operation.

•APRRING

The respective dimensions of the shells

after the third and fourth redraw are
3.97 in. and 3.84 in. in diameter, with
lengths of 5.75 and 8.25 in., the thick-

ness of the metal in the wall being 3-32

and 3-64 in.

Prior to tlie shells receiving their sec-

ond indent—which is performed in the

same press as that used for the first

—

a small liole is drilled in the centre of
the base to permit the escape of the
contained air.

Fifth Redraw and Preliminary Trimming
The partly completed cases are again

annealed and taken to an old Niles-
Bement-Pond planer liaving the draw-
punch mounted on the cross-slide, sup-
ported by the side frames, the dies with
stripping' fingers being held on a fixture

bolted to the movable table.

The general construction df %his die

MACHINING HEADED END ON SINGLE I'UIU'OSE LATHE.
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and also that for the sixth re-drawing

operation is shown in Fig. 8. The case

at this stage has an outside diameter of

3.78 in. and about 10.6 in. long with a

wall of about .03 in. thickness.

The cases are now taken to a Cana-

dian Car and Foundry trimming ma-

Sixth Redrawing and Final Trimming

The cases are again annealed by the

cold bath process and taken to a Wil-

liams & White bulldozer partly shown

in the foreground of Fig. 11. The die

used on this operation is similar to that

shown in Fig. 8, and the shell as it

in Fig. 9. The man to the right places

the cases in the die, and disengages and

revolves the table to working position:

the operator in the centre now permits

the ram to ascend, when the punch on

the upper bolster makes the flrst im-

pression. The ram is now lowered and

FIG. 14. GUN BAUREI, TEST GAUGE.,

chine shown in Fig. 7, and the open end

trimmed off, leaving the shell 10.5 in.

long. The trimmer used was made from

an old lathe with a mandrel secured to

the spindle and a cutter placed in the

desired position. A rest is bolted to the

bed of the lathe and carries a pinion

secured to a short shaft, the outer end

of which connects with a lever. The

raising of this lever forces the slide for-

ward and the ease is cut to the required

length.

FIG. 15. GEXEKAl, VIEW (IF FI.\I>~H I .M : .\S]' •|i;sri.\<; DF.l AKT.ME.XT.

conies from the die is over 13 inches in

length with an outside diameter of 3..')9

in.

The cases now receive their final trim-

ming and are cut to an overall length

of 11% in. This is also performed on a

device similar to that shown in Fig. 7.

Heading the Cases

The operation of heading the cases is

done in a large 500-ton hydraulic press

made by the C. P. Railway and is shown

the operator to the left with rod in hand

places the auxiliary block over the nose

of punch ; the lower part of this piece

finishes the heading when the ram is

again forced upward. When the table is

revolved so that the finished case is be-

fore the centre operator a small pneu-

matically operated ram ejects the head-

ed case, which is shown in the figure

about to be removed. Two similar

presses are used on this operation with

an average output of about 180 an hour.

FIG. 13. GENERAL VIEW OP CARTKIDGE lASE MACHINING DEPAR/TMENT.



December 30, 1915 CANADIAN MACHINERY 599

Annealing and Tapering

After the cases have been headed they

are ready to be tapered; but it is neces-

and permits it to rest upon a post,

which revolves constanly by means of a

small pneumatic drill arranared below

the furnace. The shell is allowed to re-

main exposed to the fire for about 43

seconds and is heated for a distance of

./5S -OOi

Toper

on a Williams, White & Co. bulldozer,

shown in Fig. 11. Two operations are

required ; the operator on one side

places the case in one die to receive the

first taper, and on the return stroke of

the press, this partly finished case is

FIG. l(j;i. FARTTCULARS OF FINISHED 18-PDR. SHELL CARTRIDOE CASE.

FIG. VARIOUS TYPES GAUGES.

sary that the upper portion of the shell

should be annealed before closing. The
furnaces used for this purpose are

shown in Fig. 10, and were constructed

by the Canada Car and Foundry Co.

The operator with a pair of tongs places

the case in the fire chamber from below

5 or 6 inches from the open end, after

which it is allowed to cool in the air.

During this annealing operation, it is

essential that the cases be heated very

evenly and cooled uniformly to insure

the metal being of suitable softness

throughout, as irregular annealing will

cause the ease to buckle or produce

walls of uneven thickness, while under-

g'oing the tapering process.

The tapering operation is performed

removed and handed to the other op-

erator, who places it in the other die for

the finish tapering.

In the first operation the «ase is tap-

ered for a distance of about 6 in. from

open end and the final tapering opera-
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tion leaves th« mouth of the case parallel

for one inch, having an outside diam.

of 3.34 in., with an allowable limit of
—.005 in. The taper of barrel is about
.0407 in. on the diameter for every one
inch in length.

Machining the Headed End
The cases have now passed through all

the drawing operations and are taken to

the machining department for the final

work before inspection.

Six C. M. C. and three Bullard single-

purpose machines with turret heads are

used on these operations. A view of one
of the C.M.C. lathes is shown in Fig. 12.

The cycle of machining follows: Rough
bore primer pocket; face head; form
with tool on rear of carriage; recess at

base of thread; tap with Murcliey col-

lapsible tap; ream with combination
reamer. A general view of the machin-

limits are shown in Fig. 16a. In some
instances the minimum sizes are given
with the allowable limit above, as these

dimensions must not be below the size

specified.

In addition to the gauging of the sizes

within the limits indicated, the effects

of the annealing operations have to be
carefully checked by means of the

sclerosaope. The readings adopted vary
with different plants, as slight dilTer-

ences in the composition of the metal
may alter the final reading. As a gen-

eral statement, it may be said that when
the metal is too soft, the case may re-

ceive a permanent set under the pressure

of the explosion in the gun chamber,

causing it to stick or jam. On the other

hand, metal which is too hard may de-

velop cracks in course of manufacture
and use, which is equally objectionable.

doubtful, Langmuir recently re-deter-

mined the melting-point of tungsten by
two methods.

In the first he determined the black-

body melting point of large filaments in

nitrogen, wliile estimating the emissivity

of helically-wound filaments of various

sizes in vacuum and in nitrogen. In the

second, he measured the brilliancy of a
surface of molten tungsten, simultan-

eously determining the brilliancy of the

image of a second surface of molten
tungsten reflected in the first; thus he
directly determined the reflectivity of

the molten metal. For this purpose he
made use of an alternating arc between

tungsten electrodes in nitrogen ; the ends

of the two wires formed convex molten
surfaces showing multiple reflections of

the two electrodes which could be watch-

ed for an hour or more. The resulting

FIG. 17. GEOUl' VIKW OF CARTRIDGE CASES AT VARIOUS STAGES OF CO.Ml'LETION.

ing department with a section of the tool

room on the right, is shown in Fig. IH.

Preliminary and Final Inspection

In Fig. 15 is shown a section of the

finishing and testing department. A
Noble & Westbrook marking machine is

seen in the left foreground; this is for

stamping the head. At the extreme left

are several operators sizing the primer

hole with hand taps. A plentiful supply

of compressed air is available for the

removal of cuttings.

Before the cases pass to the Govern-

ment inspectors, they are carefully ex-

amined by the shop inspectors. The
regular routine of testing is: 1st, thick-

ness of head, shown at E, Fig. 16; 2nd,

taper of barrel by snap gauges; 3rd,

complete length, G: 4th, outside of head
to base of primer, D; 5th, hole diameter,

plug gauge; 6th, root of thread; 7th,

lower rim, snap gauges; 8th, head
thickness, A; 9th, flange thickness, B;
10th, diameter of outer counterbore,

plug gauge; 11th, pocket recess; 12th,

thickness of wall, C; 13th, testing dia-

meter of mouth, F; 14th, gun barrel test

shown in Fig. 14. The case must fit

freely, yet closely, into the cast iron

gauge. A, and the straight-edge, B, must
pass clear above the head.

The dimensions with the high or low

Every effort is made, therefore, to avoid

damage to the alloy when preparing the

metal, as carelessness in this respect can-

not be counteracted at a later stage

either by heat treatment or mechanical
means.

A group view of the various stages of

completion is shown in Fig. 17; from
right to left the operations are as fol-

lows:—Blank, cup, first draw, second
draw, first indent, third draw, fourth

draw, second indent, fifth draw, sixth

draw, trim, first taper, finish taper.

The present output of this plant is

about 2,200 eases per day.

MELTING POINT OF TUNGSTEN
THE intrinsic brilliancy of tungsten fila-

ments just before melting is, according to

Irving Langmuir in a recent issue of the

Physical Review, 7,200 international

candles per square centimetre. This
would, in accordance with the constants

of Nernst, Pirani. Wartenberg, and Cob-
lentz, correspond to a melting-point ol:

tungsten of 3,540 deg. Cent, absolute in-

stead of the previously accepted value of

3,200 deg. Cent. As the presence of min-
ute amounts of hydrocarbon vapors
(from the vaseline or stop-cock grease)
made these determinations somewhat

melting-points of three determinations
were: 3,.540, 3,532 and 3.566 deg. Cent.
absolute, the value 3,540 being the most
probable.

WHITE STAR LINER BRITANNIC
COMPLETED

THE largest British-built steamer, the
White Star liner Britannic, was recently
completed, and placed in dry dock at
Belfast preparatory to starting on a few
days' trial trip. The vessel is one foot
shorter than her Cunard rival, the Aqui-
tania, but is 3,000 tons heavier in gross

register Forty-eight lifeboats are car-

ried, which can be lowered on an even
keel, even though the ship be down by
head or stem, and there is a device for

transferring the boats across the deck
so that all can be lowered on either side.

The gross tonnage is 50,000. Other par-

ticulars are nine decks; 900 feet long;

accommodation for 2,600 passengers, and
a crew of 1,000; sixteen transverse bulk-

heads and a double skin; rudder weigh-

ing over 100 tons; furnaces numbering

150; wireless telegraphy with a range of

2.000 miles. The Britannic was launched

about eighteen months ago, and has cost

over one and a-half millions sterlinsr.
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New Central Technical School

Toronto, Ont.

btaff Arlicle

The year 1915-16 will he 'memorable in the annah of icckiilcri/ riliiratioit m ( ana'la. Tlir

additional facilities afforded by the new building tvere expected to be more than ample, but

the excellence of the arrangements has so increased the demand for tuition that overflow

attendances in all departments have taxed the new institution to the limits of its capacity.

IN
tlie year 1891 A.D. the City of To-

ronto organized evening classes,

which were held in a build-

ing known as Wycliffe Hall,

the classes being conducted un-

der the name of the Toronto

Technical School. Ten years

later the increased demand for

technical education had necessi-

tated the purchase of a building

of considerable size adjacent ti>

the University buildings, day

classes being added to the even-

ing classes at this time. In

1904 the Technical Schoi>I

Board, the High School Board

and the Public School Board
were replaced by the i)resent

Board of Education, and under

this board the school was or-

ganized as a Technical Higli

School.

In 1911 the school was placed

under the management of an

Advisory Industrial Committee,

appointed by the Board of Rdu-

cation. This committee con-

sists of twelve persons, six ol'

whom are selected from the

Board of Education, and six

from the manufacturing or

other industries; three of thr

latter being employers of labor

or directors of companies em-

ploying labor, and three neiti'.r

employees.

In November of that year, and twenty

vears from the organizing of the or-

A. C. McKAY, B.A., LL.D.,
Principal of New Technical School.

iginal Toronto Technical School, the

Advisory Industrial Committee, acting

under the recent Industrial

Education Act, adopted a

scheme of reorganization, which

culminated in the erection and

equipment of the magnificent

edifice known as Central Tech-

nical School, Toronto.

In conjunction with the Cen-

tral School are four branch

technical schools, which are

situated in selected locations in

the suburban districts; but it is

with the Central School, its

building, its equipment, its faci-

lities for the dissemination of

knowledge, and its devoted staff

and enthusiastic pupils, that

this article deals with primarily.

Instances fre(juently come to

light where men, handicapped

by lacking of opportunity for

acquiring knowledge in their

young days, have succeeded in

surmounting many difficulties

and ultimately achieved notable

success in industrial life. The
world-wide recognition of the

value to a nation of an intelli-

gent, educated population,

trained to develop its own lead-

ers and workers in industrial

life, has been the compelling

force of the immense advance

in technical education in the
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leading civilized countries. The phenom-
enal development of all classes of in-

dustry in America during the last three

ing over four years, admitting to uni-

versity departments of applied science

and household science.

BO.iUn ROOM AND OFFICE OF PEINX'IPAL.

decades has been facilitated in no small

degree by the efficient and complete edu-

cation offered by numerous scientific

schools and institutions which have kept
in close touch with the leading manu-
facturing concerns on the continent.

In the university departments of ap-

plied science in Toronto and Montreal,

Canada has excellent educational insti-

tutions, which enable scientific know-
ledge to be acquired in a high degree of

completeness, but the great number of

young people desiring to acquire a use-

ful knowledge of arts and crafts, trades

and special industries, have not been
given the facilities which are their moral
dne.

The scheme of reorganization adopted
by the Advisory Industrial Committee
stated that in the Central School there

should be organized the following

courses

:

For Day Pupils :

—

(a) Industrial courses (general and
special), extending over four years
for boys, and over three years for

girls; one-half of the time in the last

two years in each course to be devoted
to actual shop practice.

Pupils to be admitted to these

courses are required to present a cer-

tificate of having obtained at least

fourth form standing in a public or

separate school.

(b) Matriculation courses, extend-

Pupils to be admitted to these

courses are required to be duly quali-

fied to enter a high school.

(c) Special short courses of theore-

tical and practical technology, includ-

ing courses for part-time students;

pupils to be admitted at the discretion

of the principal.

(d) Courses in fine and applied arts,

with special adaptation to the indus-

tries; pupils to be admitted at the

discretion of the principal.

For Evening Pupils:

—

(a) Industrial courses, with prac-

tical demonstrations under the direc-

tion of skilled workmen, open only to

those actually engaged in the trade

or occupation.

(b) Technical courses, including

theoretical and applied mathematics.

(c) Art courses, with special adap-
tation to industries.

(d) Domestic science courses.

A study of these provisions reveals to

a slight extent only the amount of de-

ailed labor and thought involved in or-

ganizing the new educational plant. To
remove an organization with its existing

(luipment, which was already of con-

siderable proportions, into new quarters

SIX or eight times as large, to increase

the staff, to extend the equipment, to

maintain every administrative and ex-

ecutive detail in a high state of effi-

ciency, and then, in spite of all precau-

tions, to be overwhelmed with an
iivalanche of students beyond all pre-

vious estimation—such in brief has been
the fortune of Dr. A. C. McKay, B.A.,

LL.D., principal of Central Technical

School.

The site of the school extends to about

six acres, and occupies two city blocks.

It is bounded by Lennox, Harbord, Bor-

den, and Lippincott Streets. The main
entrance is on the west side facing Lip-

AUDITOKIUM H.\LL. WITH SEATING CAPACITY FOR ISOO PEOPLE.
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pincott Street, the length of the building

north and south being 430 feet by 227

feet deep, and four storeys in height.

The size of the site allows for the ac-

commodation of a football field at the

north end and tennis courts at the south

end. The location of the school is in

Elaborate arrangements are provided
for the comfort and convenience of

teachers and pupils. Nine locker rooms,

with 1,000 steel lockers; bicycle room
for 400 bicycles; gymnasium, 90 ft. x

48 ft., with complete modern equip-

ment ; swimming pool, 50 ft. x 25 ft.,

The laboratories and shops, in which
our readers are more directly interested,

are mostly situated in the basement or

Floor A, the principal exception being

the chemical laboratories, which, for ob-

vious reasons, are located in the upper
floor.

I

TYPICAL CL.\SS liOOM.

the geographical centre of the city, and
two main car lines, within a minute's

walk, render it easy of access from all

parts of the eity.

The appearance of the building is de-

cidedly imposing, the style of architec-

ture being of Gothic character, while

the exterior is of local limestone laid

upon Scotch rubble masonry.

Three of the principal architectural

features of the building are—the prin-

cipal's office, which is also used as a
board room, the library, and the audi-

torium, views of which are reproduced.

The auditorium is 80 feet broad and
90 feet long, consisting of a main floor

and gallery. It has a seating capacity

of almost thirteen hundred persons.

twenty-four showers, and forty dressing

rooms, indicate to some extent the com-

pleteness of equipment in this respect.

The provision of individual steel lock-

era is in line with the best modern prac-

tice, from the point of safety as well as

hygiene. In common with most of the

efficiency features of the building, these

lockers were made in Canada, being the

standard product of the Dennis Wire &
Iron Works Co.

Thirty standard class rooms are pro-

vided, all being fitted with individual

desks or tables and movable chairs.

Cloak rooms, toilet rooms and assembly

rooms, with the necessary offices, com-

plete the equipment features of the in-

stitution.

PHYSICS L.\B0RATORY.

Studies and Equipment
THK industrial course lor boys and
young wen extends over a period of four

years, and is designed to prepare them
for the pursuits of industrial and com-
mercial life. In general outline it is

similar to the matriculation course, ex-

cept that the latter portion is devoted to

the attainment of practical knowledge
and personal skill in the branch of in-

dustry which the student intends to

follow; while in the matriculation

course, the studies are directed to

(jualify the student for further intellec-

tual development in the university.

The subjects covered by the industrial

course include mathematics, physics,

chemistry, mechanical drawing, freehand

DV.SAMn AMI MOIOH L.VIIOR.\TOHV IN DF.I'AUTMKNT or IIIVSICS. CO.MPLETE KQtJIPMK.NT IS INSTALLKI) KOK
DK.MONSTRATKIX AND K.M'KRIMENTAI, WORK.
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.Irawinj;, sliop work, Englisli, drill, gym- the principal articles of equipment in

nastic and swimming exercises; these the former room are a Westinghousc
studies being supplemented in the last testing transformer of 5 k.v.a. capacity,
>car by such spprinl siilijcf!'! a^ 'jooloiry Ink-in'^ 110 y(,]iK prirrinr--, ;•-.! viriividing

GROUP OF TESTING MACHINES IN APPLIED MRfllANICS T, \l!i)I! \Tni:v
DEPARTMENT OF PHYSICS.

and mineralogy, steam engine and power
plant, architecture and building con-
struction, estimating, clay modeling,
printing— practical composition and
press work; practical painting and de-

corating, metallurgy and assaying, and
electro chemistry.

Of chief interest to engineers is the

equipment provided for the study of
physics, shop work, engineering and
chemistry. These four subjects are of
prime importance to the technical

student, and the school authorities have
shown tlieir recognition of this fact in

the liberal equipment provided for the
study of these subjects.

Physical Laboratories

The study of physics forms part of all

branches of the industrial course. It

commences during the first year with
electricity and magiietism, fluids and
lieat, with developments later in me-
chanics, heat, light, etc.

Four physical laboratories are pro-
vided on the main floor, two being equip-
ped for general physics and two for spe-
cial work in electricity and light. These
rooms ai-e all provided with special low
voltage direct currents, as well as with
the usual alternating and direct cur-
rents.

Dynamo and Motor Laboratory

On the lower floor are installed the
dynamo and motor laboratory and the

applied mechanics laboratory. Amongst

25-cycle secondary in steps of 200

volts up to a maximum of 12,000 volts;

this apparatus is conveniently mounted
on wheels so as to be available at any
desired point; five ordinary transform-

ers; two Westinghousc induction motors,

both 5 horse-power, 3-phase machines
for 25 and 60-cycle, 110 volt current re-

spectively; one Swedish General Elec-

tric a.c. motor generator set, for 1, 2,

nnd 3-phase alternating cui'rent, consist-

ing of a 35 horse-power d.e. motor for

220 volts and 1,200 revs, per minute, and
a generator having a capacity of 25
k.v.a., CO cycles. It is arranged to de-
liver 116 amperes of S-phase current at

125 volts, or 199 amperes at 72.5 volts,

the 2-phase current being 119 amperes
at 105 volts; two d.c. motor generator
sets, by General Electric Co., are of 5
horse-power, having shunt wound motors
running at 1,400 revs, per min., with

115 volts. A number of small motors
and dynamos, of various types and sizes,

are used for demonstrating principles of
construction and design, while ample
numbers of instruments are available

for individual students. Three trenches

run the full length of this room, and
provide junction boxes for each table.

Applied Meclianics Laboratory

Connected with the dynamo and motor
laboratory is the applied mechanics labo-

ratory. The equipment of this laboratory

includes an Olsen 30,000-lb. testing ma-
chine for tensile, transverse and com-
pressive tests; one Olsen machine of

4,000 lbs; maximum load, for trani.crse

tests only; a 300.000-lb. machine for

compressive and transverse tests on
l)rick and cement blocks; one Fairbanks
tensile machine of 2,000 lbs. capacity

iind other appliances for cement testing;

tliree Barr autographic recorders of

stress-strain diagrams; various types of

chain blocks, spring scales, etc., and
ample Ofpiipment for the individual per-

formance by the students of all minor
cxperinipnts and tests.

During the third and fourth years the

laboratory work in physics is strongly

emphasized, and experimental work is

carried on to a considerable extent, as

shown by the following outline of the

work. Third year electricity : dynamo

DEPARTMENT OP SHOPWORK. VIEW OF MILL I!c)()M IN WHIfH UMBER IS
DRESSED AND PI'T TO SIZE FOR USE IN WOODWORKING SHOPS.
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laud motor design, measurements and cal-

Iculations of temperature rise of ma-

Ichines, efficiency tests, magneto motive

force, magnetic flux and permeability,

bapaeity of storage batteries, power and

efficiency of lamps. Fourth year elec-

tricity: measurements and falcnlntions

plasterers perform their work on select-

ed parts of the building; paperhangers,

wiremen, gasfltters and plumbers all re-

ceive opportunity for testing their

ability to carry out the work of the

various trades involved.

The equipment of the wood-working

DEPARTMENT OF SHOPWOKK. VIEW OV THIO lO.NSTltrcTIOX KOOM WHERE
STUDENTS IN THE BUILDING TR.\DES TEST THEIR .SKILL ON

\ LARGE SCALE.

of brake horse-power, insulation resist-

ance and capacity of lines and con-

densers, magnetic flux and leakage in

dynamo circuit, etc.; single and poly-

]ihase alternating currents, efficiency of

Iransformers, induction and synchronous

motors, etc.

In applied mechanics, the training is

equally as thorough and complete, the

same period covering the investigation

of friction in various forms of mech-

anism, such as worm gears, jacks, pulley

blocks, etc.; strength of materials,

joints, properties of beams, columns,

etc.; stresses in roofs and bridges, foun-

dation work and reinforced concrete;

also the flow of air, steam, and water

in pipes, principles of fans, etc.

Department of Shop Work

THE value of a thorougli training in

siifpp work has long been recognized by

the authorities, and the former equip-

ment has been gi-eatly enlarged and

modernized to accord with present-day

developments of machines and appara-

tus.

There are seven rooms devoted to in-

struction in woodworking alone, viz.,

two elementary shops, two pattern

shops, one cabinet shop, one carpentry

shop and one mill room. In addition to

these, there is a construction room, 80

feet long, ,37 feet wide, and 30 feet high,

afTording ample space for the erection

of two moderate-sized dwelling houses

at one time. Here the students of vari-

ous trades are afforded facilities for per-

forming their work under actual every-

day conditions. Carpenters erect the

framing, assemble interior finish, etc.:

sho|)s, where the various branches re-

ceive instruction, is very ample, and no

expense has been spared to make the

teaching truly individual. In each of

the elementarj' woodworking shops

there are six lathes, a trimmer, a mor-

tiser, a jointer, a power saw, a tool

grinder, and twenty-four benches with

the usual small tools. One of the pat-

torn shops has eleven lathes, trimmer,

jointer, etc., and twenty benches. The

other contains one 20-inch motor head

block pattern-making lathe, with power

feed, six 12-inch motor head block

lathes, one band saw, one universal saw

tal)le. a jointer, a disc and spindle

sander, a trimmer, twenty benches and

small tools. The cabinet shop and car-

lientry shop are suitably equipped, while

the mill room is furnished with a 30-

inch cabinet surfacer, a 16-inch jointer,

a rolling table cut-off saw, a self-feed

rip saw, a band saw, a belt sander, a

shaper, and a drying room, 11 ft. x 18

ft. X 14 ft.

Iron Working Shops

A foundry, forge and machine shop

are equipped to provide individual in-

struction to students in classes of about

twenty. The foundry is a lofty room,

57 ft. X 30 ft., containing a cupola,

three brass furnaces, one core oven, a

pneumatic rammer, moulding machines,

a ladle heater, flasks and small tools.

The photograph, reproduced on page 607,

gives a good impression of the ideal con-

ditions under which foundry students

work. Comfortable, clean, well ven-

tilated and well lighted surroundings,

with the best of material and apparatus,

enable the student to concentrate his

attention entirely on the work. A row

of wash bowls is installed on the gallery

so that students may leave their work

in comfort.

The work of the foundry class in the

early stages consists of instruction in

preparing simple molds and cores, fol-

lowed by a study of the various mater-

ials, sands, binders, etc. As the work

progresses in the other shops, more in-

tricate patterns are received, while the

use of molding machines and cupola

charging are gradually introduced into

the work. The preparation of brass cast-

ings, and work in non-ferrous alloys is

also included in the regular work at

later stages.

Forge

The equipment of the forge is repre-

sentative of modern methods, including

as it does twenty "Buffalo" down-draft

DHI'AIITMKNT OF SH(M'WOI!K. VIEW
ROOM IN WHICH STUDENTS A

^ER^'<>RM SI.Virt<E

OF KLICMRNTAUY WOODWORK CLASS
RE TAUCfHT 'IH) HAN^DLK AND
MACHINK WORK.
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lorges, a jjas heating forge and a gas-
hardening furnace.

A complete Bristol pyrometer in-

stallation enables the effects of heat
treatment to be fully investigated,
the evils of careless lieating being
demonstrated in an impressive man-
ner. The forging of tools for the
machine shop, the making of di-

mensioned forgings, welding, harden-
ing, tempering, etc., are a few of the
activities pertaining to this department.
A hand lever shearing machine, and a

medium size power hammer remove
much of the pliysical effort from the
work, and allow the student's time to be
fully occupied in learning useful work
rather than spending much of it in more
or less useless exertion which is of no
instructive value to him.

Machine Shop

The machine shop is 57 feet x 57 feet,

and contains an ample equipment of

CANADIAN MACHINERY Volume XIV.
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IN I'ATTERNMAKIXO SHOP.

plain engine lathes, with various other
machines by representative makers. The
room is light and airy. It is situated on
the basement, and being in a court or
well, it has been possible to provide
ample daylight from the roof and also

one side. Artificial lighting is very
well taken care of by semi-indirect

nitro-tungsten lamps.

Five motor driven tool-room lathes
are installed. These are all driven by in-

dividual motors, the control systems
used being General Electric and E. C. &
M. Co. These lathes are fitted with taper
and relieving attachments, and are well
calculated to afford advanced pupils
every facility for performing all opera-
tions likely to be encountered in every-
day work. The makers of these mach-
ines are Reed-Prentice Co., Flather &
Co., Lodge & Shipley Machine Tool Co.,
R. K. LeBlond Machine Tool Co., and
"W. P. Davis Machine Co.

IJlvrAUr.Ml.AN'l' Ol.' .SHOi'WUiiK. \]K\V OF FOKGK liOO.M SHl)\Vl.\<; .S\ilTfr.S
llhAUTIIS. WITH roWKK HAM.MKK A.NJ) HAIIUKNKNG FURN.U'KS

IN BACKGEOUXD.

Sixteen plain engine lathes of 14 in.

capacity made by the Canada Machinery
Corporation, are installed for class in-

struction in ^athe work.

Milling machines include a motor
driven No. 2 Cincinnati Plain Miller,

one No. II/2 Brown & Sharpe Plain Mill-

er, and two small universal Hendey
machines.

A full equii)rnent of shaping machines
is jirovided including two "R, A.
Kelly," one "Gould & Eberhardt," and
one "R. McDougall." Other notable
machines include one 26 in. x 26 in. x G

ft. Bertram planer, with variable speed
and reversing motor drive; one 10 in. x
;i6 in. plain Landis grinder; one Modern
plain grinder; one universal and one
cutter grinder by the Cincinnati Milling

Machine Co.

A No. 1 Colburn 12-ineh heavy duty
drill with individual motor and E. C. &

DBPARTMEXT OF SHOPWORK CARPENTRY SHOI> IN WITTriT STinKNTS \RV.
TR.MNED TO BECOME EXPERT IN MANfAI. WORK.
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M. control; one Garvin die slotter; one
C. M. C. power press and various acces-
sory tools complete the etinipment. All
of the motor driven tools have Westing-
house motors, while ample bench capa-
city is provided for twenty students.

A feature of the small tool eqiiipment
is the provision of tool sets in individual
racks, which is in accordanee with most
efficient shop practice.

Printing Shop

Next to the machine shop equipment,
that of the printing shop calls for com-
ment. The great extent to which the
art of printing contributes to the enjoy-
ment of modern life, and facilitates the
advancement of civilization in all parts
of the world, is not always realized by
the general public, probably because as
the old saying puts it, "familiarity
breeds indifference, " and the ordinary
newspa[>er is the most familiar object
in these days. While newspaper work
represents the more spectacular develop-
ment of printing, the general publisliing
business employs thousands of persons
^^llose ranks are being increased yearly.

Years ago conditions were such that at
least some definite attention and in-
structions could be given bei;inners in
the printing trade, and by the time ap-
prentice days wore over, the boy usually
had acquired a good general working
knowledge of the trade. On the other
hand, the extensive improvements made
in I'le operation of the printing business
during the past decade, the tendency to-

ward individual specialization, and otlu'r
factiirs have limited tlie apprentice's

CANADIAN MACHINERY eor
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opportunities for acquiring a knowledge
of the craft.

Three years ago the Toronto Board of
Education took steps to assist the printer
to secure this supply of human materia!
by opening the Apprentices' School of
Printing as a department of the Toronto
Teclinical School. Their aim was not to

relieve the printer of all responsibility
so far as apprentices were concerned.

Kather was it to accelerate the efforts of
the printer and place at his disposal
means whereby apprentices working at

the trade can for certain periods of the
week be under the personal guidance of
a practical teacher.

A carefully selected equipment costing
upwards of $15,000 bas been placed at
the disposal of the classes, and an idea
of the practical value of the course may

IMM'AUT.MKNT OF SHOPWOItK. GUOI I' ul Mi iK ii; i ,i; I VKN TooL-KOOM I.ATIIKS IN MAClll.VK Sllol-.
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be g-ained from the rough summary of

the lessons as follows: Practieal work
includes learnina; the case, setting? of

straight matter, tabular matter, lottor-

tions, and it is in connection with this

that t!ie value of the construction room
becomes so evident. The present stage

of construction includes the erection of

DBPAUTMKNT OF SHOPWORK. ONE OP THIO ELKt'TKICALI-Y OI'EUATEn LATHES
IN MACHTNE SHOP ON WHini STUDENTS PEREORM INTRICATE OPERATIONS.

heads, billheads, menus, programs, title

pages, advertisements, etc.; imposition

of four, eight, twelve, sixteen, twenty-

four and thirty-two page forms; folding

machine work, platen and cylinder press

work and make-ready are also included

in this course.

Free-hand drawing and lettering de-

sign and harmony, and a section on Eng-
lish complete the curriculum.

The composing room is 48 ft. x 33 ft.

with large window areas on the north
and west. It is equipped with thirteen

Tracey cabinets, eighteen type racks,

and a large steel top imposing stone.

The press room is 56 ft. x 28 ft., and
contains a No. 3 Miehle press, a Colts

Armory press, a Phoenix press, a 38 in.

automatic power paper, cutter, a hand
paper cutter, a folding machine, and
two wire stitchers.

Building Trades

Included in the above category are
shops devoted to instruction in Plumb-
ing and Stcamfitting, Electrical Construc-
tion; Brickmaking and Bricklaying:
Cement and Stone Work, and Plaster
Decoration.

Through the kindness of interested
Arms, the brick department is equipped
with a pug mill, a soft-mud machine and
a stifF-mud machine, the latter having a
wire cut table. The other trades men-
tioned are well taken care of so far as
instruction and equipment is concerned,
all modern tools and apparatus being on
hand. The final test, of course, is trying

out the students under practical condi-

frame dwellings and each of the build-

ing 'trades classes is afforded opportun-

ity of carrying out the work under ac-

tual ihouse-building conditions. Plumbing,

wiring, plastering, waCpapering and all

decoration work is performed on a suit-

able scale so that maximum instruction

is given on each subject.

building, the bricks being made in the

S(;liool shop and laid by the school class.

Architecture and Design
The theoretical side of building and

machine work is well taken care. Four
class rooms are assigned to the architc;-

tural classes and four to the mechanical
classes. One of the former, devoted to

the teaching of elementary architecture,

contains forty-five individual drafting

tables. The mechanical rooms are also

furnished with individual tables, all of

the rooms being provided with a univer-

sal blackboard drafting machine. Blue-

print rooms are situated on the roof of

the building and are equipped with a

continuous printing machine, while

frames for sun printing are also sup-

plied.

Department of Chemistry

THE chemical department includes

seven distinct laboratories for the fol-

lowing special purposes, viz.: Elemen-
tary Chemistry, having working accom-
modation for sixty students and locker

accommodation for five .hundred stu-

dents; Industrial Chemistry, provided

with three fume closets, working tables

and lockers for forty students, and spe-

cial apparatus for various trades; Quali-

tative Chemistry, fitted up with specia:

drafts, and a large fume closet for the

hydrogen sulphide generator. There arc

working places for forty students; Qual-

itative Chemistry, accommodating forty

students and provided with fume closet?.

D.C. and A.C. current, compressed air.

steam and drying ovens; Electroplating,

provided with a motor-generator to pru-

UEPARTMENT OP SHOPWORK. VIEW OF MAflllNE .^illOP,
.MACHINES, REVERSING .MOTOR PLAMNCJ MACHINE,

IN BACKGROUND.

siinwiNi; (;i!i.\i)iN(;
AND SHAPERS

In the near future it is intended to

make a more complete effort in which
the work will be a two-storeyed brick

duce low voltage currents suitable for

electroplating, ammeters, voltmeters,

tanks, etc.; Metallurgy, furnislied with
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various types of fiirnaees for use in as-

saying and the study of metallurgrical

operations; Photography and Photo-en-

graving, consisting of a large dark-room

Power, Light and Heat
THE engineering department of the

new Toronto Technical School com-
prises the entire power plant, heat-

»

DBPART.VIEX'I' DF snoi'WORK. (ilidlil- l»K
SHOP.

MILI.IMi .MACIIIMW IN AlAllllNE

with working space for twenty students.

Individual sinks with ventilating hoods

nnd ruby lights, and a smaller dark cab-

inet are features of tlie equipment.

A feature of the work of the depart-

ment is the provision of special evening

trades classes for workmen who desire

to obtain instruction in specially ad-

vanced or peculiar applications which
rhey 'have no opportunity of studying

during their regular work.

Electro-plating and dye-work are two
of the industries which are receiving

^special attention in this manner, and it

is intended in the near future to* either

investigate special problems for such

manufacturers as desire it, or arrange to

place the equipment at their disposal.

In this way the work of the department
will gradually come more into contact

with actual commercial work, and the

jiidieions direction of students' energies

may well ultimately result in the general

advancement of the various industries

concerned, not so much through special

ns.sistance on specific cases, as in the in-

creased skill and knowledge of the op-

eratives.

Work in geology and mineralogy is

provided for those who are interested in

the application of the earth's products
to industry and art, and for all who
may be interested in the pure sciences.

The importance of chemistry in house-

hold work is not overlooked, and it

occupies a suitable place in the course
of Domestic Science for young women.

ing and ventilating system, air com-
pressor plant, refrigeration plant,

elevators, hot water service system,

tlie various au.xiliaries and the ex-

perimental engine laboratory. The
engineering department is one of the

tage to meet the requirements of an in-

stitution of the kind. The power plant,

for instance, in addition to furnishing

light, heat, etc., for the building, can
also he turned to good account for the

benefit of the students, although pri-

marily it is intended for the former ser-

vice.

The various requirements that ha<d to

be considered in the layout of the plant

may be briefly summarized as follows:

To provide light, heat and power for

both day and night use independent of

outside power, but at the same time to

operate in conjunction with it if neces-

sary; to include in the plant such an as-

sortment of equipment and apparatus as

to give the student an opportunity of

familiarizing himself with various makes
and designs which he might encounter in

his future career; to distribute and sup-

ply electricity, compressed air, hot and
cold water, to all the shops and labora-

tories for the benefit of the students;

to provide good heating and ventilation

and an adequate supply of 'hot and cold

water for the lavatories and swimming
tank; to have a plant that could be
used for demonstration purposes for stu-

dents, and at the same time used for or-

<linary purposes without any loss of ef-

ficiency.

The power plant is located in the sub-

liasement 25 feet below the basement
floor, and 30 feet below the street level.

The sub-basement floor is 16 feet below
the sewer, and is divided into three

main sections, boiler room, engine room
and fan room. The boiler room is again

<^\iw
COMPOSING AND PRIiS.S UOO.M, WHERE STUDBNTS .\KK TAfGHT TH

VAHKHiS llHAN^'IIKiS OF PRIXTINC}.

most important in any technical school

and in tiiis case no e.xpen,se has been
spared in getting the best equipment and
installing it to the best possible advan-

subdivided to form the pump room at a

slightly higher level. In the boiler room
in addition to the boilers are the sump
pit, coal bunkers and blow-down tanks.



610 CANADIAN MACHINERY Volume \IV.

In the pump room are the boiler-feed
pumps, circulatinjc pumps on the heating
system, feed water heater, live and ex-

haust steam heaters, service water

struction and are built for a working:

pressure of 200 pounds, but are operated
at 150 pounds per sq. inch. They are
fitted with superheaters to give TOO to

WATEIt TI'BE BOILEI? INSTALLATION.

heater, swimming: pool water heater, and
filter.

The engine room contains a large hijrh-

speed enarine and gjenerator, a Tiorizontal

hisfh-speed unit, a horizontal "Corliss"
engine and generator, air compressor,

ammonia compressor and motor gene-

rator set. On the gallery is the switch-

board, while on the same level, l)ut out-

side the engine room are the operating

engineers' room, locker and lunch room
for the firemen, several store-rooms

shower bath and lavatory. In a small

room off the engine room and at the same
level is a transformer room and also the

refrigerator room containing a tank for

making can ice, also drinking water chill

and filter. In the fan room are two
large ventilating fans with air washers
and heaters, a smaller fan for the smith-

shop forges, vacuum machine for the

chemical and physical laboratories, a

vacuum cleaning machine, and tempera-
ture regulator equipment. On this floor

leading to the fans is a large cold air in-

take 10 feet high by 25 feet wide.

Boiler Installation

The boiler plant consists of four
water-tube boilers, arranged in two bat-

teries and having a total horse-power of
720. Each boiler is rated at 180 horse-
power, and has a heating surface of 1790
sq. feet. The tubes are 4 in. in diameter
and 18 ft. long, arranged in 8-sections
wide, and 10-tubes bigh. Each boiler has
one steam drum 42 in. diameter. The
boilers are of standard forged steel con-

120 degrees Fahr., and have chain-grate

stokers each having a grate area of 35
sq. ft. The boilers and chain-grates
were built and installed by the Babcock
& Wilcox Co., Montreal and Toronto.

The boilers are suspended from steel

girders resting on steel columns ou cast
iron bases. The flue dampers are operat-
ed by hand. The boilers are fitte<i with
B. & W. type mixing valves, by whicli

the temperature of the superheated
steam may be controlled. They are also
fitted with standard thermometer wells
in superheat box. Auxiliary wells are in-

stalled in the steam line with steel mer-
cury thermometers having gauges in

front of the boiler giving reading of
steam and superheat. Each boiler has
two 2y2-in. McAvity pop safety valves,

one 12-in. brass cased steam gauge, one
"Turnbull" high and low water alarm,
two %-m. water gauges fitted with autn-
matic dosing valves, one 2-in. diameter
stop and check valve, one 2-in. diameter
stop valve, etc.

Coal is fed to the grates through hojt-

|)ers in front of the hoilers. Each hop-
l)er is provided with a valve for shutting
off the supply of coal to the fire and thus
controlling the deptii of the latter. Doors
are provided at the front of the hopjiers
for hand firing. The stokers are operat-
ed by a standard B. & W. vertical en-
closed 5y2-in. X 5-in. engine, and the coal
is carried to the hoppers in a car run-
ning on tracks and having a capacity of
1,000 pounds. The coal bunkers are at

the side of the boiler room under the
sidewalk level. The coal is weighed on
a "Dormant" warehouse scale having a

capacity of 2.500 pounds and supplied
by the Canadian Fairbanks-Morse Co.

Two duplex 71/2-in. X 5-in. x 6-in. out-
side packed plunger pumps, fitted with
pot valves, are installed for feeding the

VIEW IN ENGINE ROOM SHOWING ENGINE.^. GENEHATORS AND All! C0MriiES.«OI:
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l)oilers. The pumps take water from the

"Cochrane" heater to the boilers, and

were supplied by the Smart-Turner Co.,

Hamilton, Ont. For emergency use there

coils for laundry and dr\- kilns. A
"Davis" trap is also fitted to the ser-

vicewater heater, and the steam connec-

tions in the chemistry and phj^sics labor-

W5J

f:

*:ij ^*^|S'#'

AXOTHEU VIEW IN ENGINE ROOM SIIOWINO IIOUIZONT.VL CORLISS ENGINE
t;BNEI{.\TOK IN rOUEGROUND.

.\ND

is installed a "Metropolitan" injector, atories are fitted with similar traps. The
sinfj^Ie level pattern. The injector is fit- swimminj;: pool heater is fitted with a

ted with a by-pass, so that city water, trap. All iiigh-pressure traps discharg-e

to the feed water heater, and the e.xhaustcan be used direct.

The "Cochrane" feed-water heater is

rated at 750 h.p., its exhaust inlet and
outlet being 12 in. diameter. The heater

is fitted with five gravity return connec-

tions from exhaust steam heating: sys-

tem. It has a C-in. connection for boiler

feed and a .')-in. connection for discharg-

ing from traps. A pump and receiver

are installed for collecting condensate
from the live steam heater and return-

ing same to the boilers. The pumij} is a

fi-in. X 4-in. x 7-in. duplex type of

"Smart-Turner" make. The outfit is

equipped with a "Waters" tyi)e of

governor va've and float, and water at

250 degrees can be handled. Two
"Davis" 5 in. automatic stop and clieck-

valves are fitted in the steam beaders,

one for the main engines and one for

the auxiliary units.

The boiler blow-down tank is located

at the rear of tlie boilers. It is 36 in.

in diameter and 48 in. deep, with a 4-in.

connection to the boilers and also to the

sewer. A 4-in. vapor tube is connected
to the tank. This tube leads from the ex-

haust pipe and allows the steam or vapor

to go from the tank to the heating sys-

tem and also drains water from the

steam-line. The exhaust steam main is

12 in. diameter and the main water-line

for the heating system is 10 in. diameter.

There are a number of steam traps in-

stalled; one "Davis" trap drains tbe

steam headers and all steam heating

pipe traps discharge to the sump throug-h

the blow-off tank.

Engine Boom

The engine room has a bright and at-

tractive appearance, the area occupied

being 43 feet by 40 feet, and height of

ceiling 20 feet. The flooring is of red

Welsh tiling, and the side walls of white

tile with white enamel finish above; a

large mezzanine balcony accommodates
the switchboard, and quarters for the

engineers lead from same. The units in-

stalled are of different types and were

selected to show the students the various

kinds of machines in use at the present

time. The steam plant is more thari

large enougli to develop the necessary

power for tlie motors and lighting sys-

tems, etc., but a very favora)ble rate was
obtained from the Toronto Hydro-Elec-

tric Commission, so power from this

source is largely used. The faci that

the plant is larger than absolutely neces-

sary for the power required is accounted

for by the necessity of having the vari-

ous units for demonstration purposes as

well as for the actual development of

power for tlie building.

The largest unit is a high-speed com-

pound vertical enclosed, forced lubrica-

I ion-engine built by the (Joldie & Mi'-

Culloch Co., Gait, Ont. This engine is

rated at 365 h.p., and has cylindeis 16

in. and 25 in. diameter, by 10 in. strokt.

Tl.e governor is of the combined throt-

tling and cut-off type. The engine runs

non-eondensing and is specially design-

ed for superheated steam. The cranks

are set opposite to one another, am the

reciprocating parts of the high and low

pressure sides are carefully chocked so

that they weigh exactly the same. This

arrangement practically balances the

reciprocating parts and eliminates vibra-

tion at high rotative speed. The engine

is direct connected on a common sub-

l)ase to a 250 k.w. three-wire d.c, inter-

lli)i:si: mwER, CO.MPOtlNl). \ i:ii TiCA 1, dm i.oi'.h. c.m h iv i:i:\ i m.i rn i\ kn(;inI'
WITH IiHiCED I,I'ItRU'.\TI<>.\. .\Nli IKIlflZONTAI. .S|N(i!.E (-Yl.lNDEU, CENTRE

CR.VNK ENGINE, BOTH or OOI.DIE % McCUM.OCH MAKE.
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pole generator, built by the Canadian

Westinghouse Co.

There is also a horizontal double ec-

centric Corliss engine built by the John

Inglis Co., Toronto, Ont. The engine has

steam dash pots, is rated at 1.50 horse-

power, and has a cylinder 12 in. diamet-

er by 24 in. stroke. It is direct connect-

ed to a 100 k.w., three-wire interpolc

d.c. generator built by the Canadian

Westinghouse Co., Hamilton. The speed

is 150 revolutions per minute. A small-

er unit showing a type in common use

consists of a single cylinder Goldie &
McCulloch centre crank 10 in. x 12 in.

"Ideal" engine. This runs under the

same steam conditions as the other units

and is rated at 75 horse-power, -when

running at 275 r.p.m. It is of the en-

closed type with splash oil system, and

is direct connected to a Canadian West-

inghouse Co. 50 k.w. three-wire d.c.

generator.

For converting hydro a.c. current to

d.c, which is used throughout the build-

ing, a Canadian Westinghouse Co. motor

generator set is installed. This unit con-

sists of a 125 h.p. three-phase 550 volt.

induction motor direct connected to a

three-wire d.c, 110-2.30 volt, 3-wire gen-

erator with a capacity of 75 k.w., and

running at 800 r.p.m. The starting

mechanism for the motor generator is of

Canadian Westinghouse Co. make, and

is mounted on a white marble panel with

an oil immersed auto-switch.

Compressed air for the shops and

laboratories and for general use about

the plant is supplied by an air com-
pressor built by the Canadian Ingersoll

Rand Co., Sherbrooke, Que. This com-

pressor is a 10-in. x 10-in. x 14-in.

straight line steam driven machine. It

delivers 230 cubic ft. of free air per

minute at 100 lbs. per sq. inch, when
running at 180 r.p.m.

The machine is fitted

with an automatic re-

gulator which can be

adjusted to obtain any
desired pressure. An
interesting and some-

what unusual purpose

this air compressor is

put to is for the swini-

ming pool. Air is blown

up through tlie water

in the pool, thus

aerating it and driving

any scum on top to the

channel around the

side. The air receiver

is 36 in. in diameter,

and 72 in. high.

An ice machine is in-

stalled in connection

with the refrigerator

in the Domestic Science

Department, for mak-
ing can ice and for

chilling the water sup-

ply to the drinking

fountains. The am-
monia machine has a

capacity of 12 tons,

and was built by the

Friek Co., Waynes-
boro, Pa. It is a

vertical two-cylinder machine, and is

direct connected to and driven by a

single cylinder horizontal steam en-

gine with "Merze"' valve gear. Cal-

cium chloride brine is used, being cir-

culated through the system by a centri-

fugal pump supplied by the Smart-
Turner Co., Hamilton. Ont. The water

GENERAL VIEW IN PTJMP ROOM.

sixci.E ACTixrt VEnricM. .v.m.mom.v coMritE.ssou. dirkct
roX.NECTEI) TO HOniZON'l'AL ENGINE.

ciMiliiig anil can ice plants are in a small

room adjoining the engine room. The
can ice plant has a capacity of 200

pounds at one pumping.

Two Venturi meters are installed in

tlie engine room of 3 in. and 10 in. sizes

respectively. The former measures the

water being used by the boilers and the

10-in. meter measures the water nsed

in the heating system. The ma-
jority of the lubricators used in the

plant < were furnished by the Can-

adian Detroit Lubricator Co., Walk-
erville, Ont. The forced feed lubricator

on the large Goldie & McCulloch engine

was furnished by the McLeod Mfg. Co..

Detroit. Mich. The covering for the high

pressure pipes was supplied by the Can-

adian Asbestos Co.. Montreal, Que., and

is composed of 85 p.c magnesia, and sec-

tional, in two thickness. Over this is a

layer of 8 lb. sheathing paper, and over

that again is a covering of 8 oz. canvap.

The pipe fittings are covered with 85 p,

<'. plastic mairnesia and the flange joint?;

with removable hinged covers to facili-

tate inspection. An oil separator is in-

stalled in the main exhaust pipe nea;

tlie "Cochrane" lieater.

A 12-in. "Swartwout" exhaust head is

fitted to the exhaust stack. It is of

east iron and is fitted with a 2% in.

drain. A 12-in. "Davis" automatic com-
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bination back pressure and relief valve

is fitted in the base of the exhaust steam

stack. A " Simmanee-Abdy combustion

recorder is installed in the engine room.

This apparatus is for testing flue gases

and was supplied by the Precision In-

strument Co., Detroit, Mich. The steam

valves are of "Jenkins," "Chapman,"'
and "Lunkenheimer" make. All the

steam and hot water piping was supplied

and erected by the General Fire Ex-

tinguisher Co., Toronto.

Switchboard

The main switchboard, which is an ex-

ceptionally fine piece of work is situated

on a balcony along one side of the en-

gine room. It was designed by the Can-

adian Domestic Engineering Co., Toron-

to, and installed by Keith's, Ltd., Tor-

onto. The switchboard is 42 feet by S

feet, and was designed to control 3-

engine driven generators, one motor gen-

erator set and feeder circuits for light

and power, both a.c. and d.c. The sys-

tem is 120 volts d.c, and 3-wire, 550

volts 3-phase, 25 cycles for the a.c. ser-

vice and branches.

There are 17 panels, Nos. 1 to 11 being

for d.c., and 12 to 16 for a.c. service,

and one totalling panel. The panels are

made of white Italian marble 2 in. thick.

each being built in two sections and sup-

ported on an anyle iron frame work.

There are two sets of bus bars, one

carrying the current from the generators

which are arranged with equalizer con-

nections so that they can be run in par-

allel. The other set of bus bars carries

the current from the motor generator set

serving all the lighting and such power

as may be required when the engines

are not running. Double throw-switches

are installed for this service.

pole single throw knife switch for the

power wire. Each panel has two "West-
on" ammeters and a field rheostat for

controlling the voltage of the generators.

The totalling panel in the centre of the

board has one d.c. graphic recording
" Westinghouse" meter for all the gen-

erators; one d.c. graphic recording

"Westinghouse" watt meter for the

motor generator set, and a clock which is

connected with fhe clock system. There

is also on this panel an integrating watt-

hour meter, also "Westinghouse Colum-

bia" type. 3-wire service for the motor

generators. One rotary volt-meter

switch is arranged so that the total volt-

age of any generator can be obtained, or

voltage of either outside line and
grounded neutra'.. There are two volt-

meters mounted on a swing bracket at

the end of the board. One is a single

.-^eale instrument connected to the bus

bars, and the other a double scale in-

strument connected to the generators.

There are three light-distributing

panels, each having nine triple polo,

double throw knife switches. There are

also two power-distributing panels. One
(if the latter has nine single throw triple

po!e switches and three double throw

triple pole switches. T'he doulble throw

switches control the elevators, machine
srop, and some sections of the wood-

working shop, so that these can be run

by tiie motor generator or engines. The
other power distribution panel has six

sinffle throw, triple pole, knife switches

and two double thrrw, triple pole, knife

switches.

There are five a.c. service panels. One
panel has a three-pole, single throw dis-

connecting knife switch at the back of

the board for controlling the a.c. service.

polyphase watt-meters of 30 k.w. and
100 k.w. respectively, and two "l.T.E."
circuit breakers. Another a.c. panel is

the frequency changer panel. This has

a "Weston" a.c. ammeter, and ammeter
receptacles for reading currents in any
phase; one "Weston" ammeter for a.c.

field; one "Weston" frequency meter,

and a "Weston" volt meter. This panel

has a!so a double pole single throw
switch with discharge clips and resist-

ance ; a rheostat mounting, an eight-

point potential receptacle with 4-point

plug, and one 3-way ammeter switch on

"l.T.E." circuit breaker.

Another a.c. distribution panel has

three "l.T.E." circuit breakers. The
circuit breakers are used instead of

switches for a.c. distribution from the

Siwitchboard. All switches are provided

with enclosed cartridge fuses, and all

current carrying jiarts are of polished

copper.

Heating System

The heating system is an Interesting

feature of the plant, t'le principle

adopted being hot water heating with

forced circulation. The water is first

warmed in large heaters and then made
to circulate through the radiators by
means of centrifugal pumps, afterwards

'

being returned through the heaters witu

a small loss of temperature. The heat-

ers and pumps are located in the pump
room where are also the various return

mains all under direct control of the

operators. Exhaust steam from the en-

gines and pumps is used in the heater,

and afterward returned to the boilers

through oil filters.

The exhaust steam heater is 14 ft. 8

in. long overall and 64 in. diameter in-

side. It is composed of a steel shell,

^''^Sfc-^
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There are four generator panels, each It has also a "Thompson" polyphase cast iron inlet and outlet chambers, and

being equipped with l.T.E. double pole meter, and one "l.T.E." circuit breaker. removable tube cover chamber fitted

circuit breakers, a single pole knife The next a.c. service panel is for the with a 10 in. nozzle for water connec-

switch for the neutral wire and a double motor generator. It has two "Weston" tion. The heater contains 1,080 one-
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inch brass tuhos and has a 2-in. (iiaiii.

connection. There is in addition a live

steam heater which can be used Id auto-

inatically supplement the exhaust steam
as needed. Tlie live steam heater is of

a similar construction as the other, but

is rather smaller, being 14 ft. 8 in. lon^n'

over all and 49 in. diameter. It contains

640 one-inch bras.s tubes and is tested

to 200 pounds per sq. inch. The steam

passes through, and in passin;;' con-

denses, transmitting its heat to the

water being pumped through the heat-

ing system. The heaters were supplied

by the (icneral Fiic Extinguisher Co.

In this system tlie temperature of

water circulated can be maintained

either above or below boiling point, it

also can be regulated or controlled at

the heaters, thus making it possible to

vary the temperature of water to suit

climatic conditions. Water can be tran.s-

mitted any required distance with uni-

form velocity and small temperature

loss. The combined capacity of the

heaters is sufficient to carry over 250,-

000 feet of radiation.

There are two pumps both of the

same type for circulating the water
through the building. Each pump is

of the single stage centrifugal type;

liaving a capacity of 2,100 gallons per

minute against a head of 80 feet. The
pumps have 10 in. inlet and outlet con-

nections and run at 1,850 r.p.m. They
have horizontal split castings giving

easy access to all moving parts. Each
liump is direct connected by means of a

flexible coupling to a single stage, im-

iwlse steam turbine, mounted on same

isc)nuately, so ti:at cil'.ier uiiii (an l)e

(iperatod independently as desired. The
l>umps and turbines are of the "Do
Laval" type and were supplied by the

Turbine E(iuipnient Co., Toronto. The
heating system was in-

stalled by the General ^KKf'~
Fire Extinguisher Co., ^Hk
Toronto. • >

-

Ventilating System

Tiie ventilating sys-

tem is of the plenum
type, the building be-

ing divided into two
sections, each having

its own fan and air

washer, etc. Approxi-

mately 180,000 cubic

feet of air is supplied

per minute, warmed to

70 degrees Fah., wash-
ed, purified, humidified

and passed through
over five miles of gal-

vanized iron ducts.

The two large fans in-

stalled in the sub-

basement are of the "Keith" type,

and were supplied by Sheldons, Ltd.,

Gait, Ont. Each fan is of double

width and full housed, with 70 in. diam-

eter wheel. There are two inlets each

72 in. diameter and the outlet is 60 in.

by 90 in. The capacity is 90,000 cubic

ft. of air per minute when running at

180 r.p.m. Each fan is driven by a 12-

in. X ]2-in. horizontal central crank en-

gine built by Sheldons, Ltd,. Gait.

The air washins' and humidifying

groups, each three sections high and 34

wide, each section containing 13.5 sq.

ft. of radiatin<r surface. The temper-

ing coil is made up of two and three

heating coils of four banks deep, there-

FOKCED HOT W.\TEU 11E.\TING EQUIPMENT.

sub-base on concrete foundations. The
pumps are provided with a 1 in. by-pass
valve for operating at slow speeds, and
are connected to the heating system

apparatus was supplied by the Carrier

.Mr Distributing Co. of America, New
York. The primary heaters of the
"vento" tyjie are arranged in two

IAN liOOM. SI10WIN(; VENTII..\T1N«; i:rjIIP.MBNT.

fore the primary heater consists of tem-
pering and reheating coils and is made
up of six banks containing a total of
16,524 sq. ft. There are also six sup-
plementary heaters eacii arranged in

two banks of nine 60-in. sections or 8-

in. centres. The total surface per
heater is 198 sq. ft. or 1,188 sq. ft. in the
six supplementary heaters.

Each of tlie above installations is

provided with a damper which automati-
cally controls the air flowing to the

primary heaters. The damper is con-

trolled by means of a ".Johnson" therm-
ostat. The coils are heated by means of
hot water from the heating system, each
section having an independent connec-
tion with the liot water heater; thermo-
meters are provided for indicating the

temperature of the water in the heaters.

The air washer has 450 nozzles placed

4 ft. from the eliminators which deflect

the air five times and remove superflu-

ous moisture. A tank under the air

washer contains the water supply for the

air washer. An automatic float valve

keeps the water in the tank at a certain

level and takes care of the loss of water
which is absorbed by the air. The water

is pumped from the tank and up to the

air washer. A humidifier is connected

to the water supply pipe and is arranged

so that live steam at reduced pressure

can be injected into the water going to

the nozzles. A diaphragm on the water

supply pipe controls the steam supply,

the diaphragm being controlled by a

thermostat in the air chamber. A Buffalo

centrifugal pump driven by a 15 h.p.

C. G. E. motor running at 1.250 r.p.m.

circulates the water for the air washer.

There are also installed two "Keith"
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fans for exhausting the air from the

toilets. One fan is located in a shaft

alongside the stairway in the north side

of the building and the other fan in a

similar position on the south side. These

fans were also supplied by Sheldons,

Ltd., and are single width full housed

type. Each fan has a capacity of 4,500

cubic feet per minute at 500 r.p.m., and
is direct connected to a 2^/2 h.p.

C'.G.E. motor. Each motor is

supplied with starting and stop-

ping rheostats, cut-out switches,

fuses and metal containing

boxes. Two "Keith" type fans

of Sheldons make, are installed

for exhausting from the chemi-

cal laboratories. One of these

is located in a pent house on

the roof in a central position,

while the second fan is located

on top floor on the west side.

Each of these fans has a capac-

ity of 7,000 cubic feet per min-

ute when running at 450 r.p.m.,

and is direct connected to a 5

h.p. C.G.E. motor. Each motor

is equipped with a speed re-

gulating controller and a cut-

oxit starting in a metal contain-

ing box.

The draft for the forge

sliop is supplied by a fan in the

fan rooms. This fan is full housed,

and has a capacity of 2,000 cubic

feet of air per minute at 400 r.p.m. This

fan was supplied by the Canadian

Sirocco Co., Windsor, Ont., and is driven

by a 15 h.p. Canadian Westinghouse
motor 230 volts d.c. The motor is con-

trolled by a Cutler hammer rheostat.

The entire heating and ventilating equip-

ment was installed by the General Fire

Extinguisher Co., Toronto. At the ent-

rance of the large air intake in the sub-

basement is a rolling door for shutting

off the supply of air when the system is

not in use. The door is operated by a

chain connected to a worm gear drive,

the worm gear 'being driven by a 4 h.p.

motor supplied by the Northwestern

Mfg. Co., Milwaukee, Wis. The drive

gear is located in the air intake near the

rolling door.

Wiring and Lighting System

The lighting is d.c, 3-wire, 115-230

I'LUNGE B.VTH .\ND .SWIMMING POOL.

volt system, and the current is distribut-

ed through the building from six ver-

tical ducts which have an inspection

chamber on each floor. All wires are

run in galvanized conduits approved by

the Canadian Board of Underwriters.

Four distributing panels are installed on

each floor for the corridor and stairway

lighting. Tlie panels arc made of black

slate, and are equipped with the neces-

sary switches, fuses, etc.

The lighting for the various rooms is

distributed from the vertical ducts by

means of steel encased panels on eacri

floor. Each room is provided with a

push switcli. controlling the lightinu'

there. The power for various depart-

ments is distributed in the same man-
ner as the lighting current from power
panels in the vertical ducts.

The feeders from the main switch-

board are run in exposed conduit to the

vertical ducts, the power and lighting

feeders following the same course.

Power feeders run to the machine and
wood-working shops, there be-

ing a distributing switchboard

in each.

The lamps in the various

shops are 100 watt tungsten,

with white enamelled shades.

An exception to this is the ma-
chine shop, which has a number
of indirect fixtures with single

watt tungsten lamps. The
power plant and laboratories

are equipped with a direct light-

system. The fixtures have spe-

cial ribbed glass bowls each en-

closing a 100-watt lamp. The
corridor fixtures have trans-

lucent bowls each enclosing a

100-watt lamp, while red lights

are installed at all the exits.

The wiring was installed by
Keiths, Ltd., Toronto. The fix-

tures in the power plant were
supplied by the Tallman Brass

Co., and the lamps by the Canadian
Westinghouse Co., Hamilton, Ont.

Clocks, Telephones, Fire Alarm and
Vacuiun Cleaning Systems

The clock system was supplied by
Howard & Co., Boston, Mass. There are

f)0 clocks installed throughout the

liuilding, all controlled from a master
clock located in the assistant principal's

otfice. The master clock lias a 12-in. dial,

and the movement is so constructed that

it will completely wind itself from a
2-volt battery in 10 .seconds or less. The
secondary clocks in the boiler room, en-

gine room, all the sanps and laboratories

§-
5?t- «*' *i;^s^i, ^ ' te.« . -tf Sg-~'^?MT5SW!3!I

.SIKAM A.\I> (J.\S K.NGI.NI LABORATORY KQUIl'PED WITH E.NOI.NES. TURBINES, SURFACE CONDENSER,
AI'I'.MtATUS FOR TESTING I'OWER PLANT EQUII'.MENT.

AND CO.MPLETF.
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have 12-in. dials, and are enclosed in

air-tight metal cases. All the other sec-

ondary clocks have 12-in. dials, and are

enclosed in oak cases. A handsome 10-

in. dial marble clock is installed in the

front of the gallery in the auditorium.

(Current for the clock system is supplied

from two storage batteries which are

charged from the power circuit. The

clock system was installed by Keith's,

Ltd., Toronto.

An intercommunicating telephone sys-

tem is installed throughout the building.

There are at present over seventy sta-

tions, but these are being gradually in-

creased as required. Nearly every room
will have a telephone when the system is

completed. The switchboard is located

in the assistant principal's room, and a

few lines are connected with the Bell

Telephone Co. system. Current is ob-

tained from a storage battery. The sys-

tem was installed by Keith's, Ltd., To-

ronto.

A very complete fire alarm and fire-

flghting system is installed. Standpipes

are installed throughout the building

with a fire hose service at various points

in each corridor. The standpipes are

connected to the city water supply sys-

tem. At various points in each corridor

are glass break-boxes and bells, the lat-

ter of the vibrating type with 12-in.

gongs. The bells are connected in mul-

tiple and are actuated simultaneously

from any one of the fire alarm boxes.

Annunciators are located in the assistant

principal's room, and also in the en-

gineer's office in the sub-basement. The
battery for the system is located in the

sub-basement, as is also a charging panel.

The fire protection system was installed

by the General Fire Extinguisher Co.,

Toronto, and the fire alarm system by

Keith's, Ltd., Toronto.

A vacuum cleaning system is installed

throughout the building. The installa-

tion is divided into two parts each being

handled by a four-sweeper 61/2 h-P-

"Tnec" machine installed in the fan

room, thus makina: an 8-sweeper plant in

all. There are 220 valves in the build-

ing to which 50-ft. hose lengths can be

attached, and the system is of such size

that eight men can clean the building

simultaneously without overloading the

machines. The machines were supplied

by the United Electric Co., Toronto.

Temperature Regulation Systems

The heating system is controlled by

the "Johnson" system of temperature
regulation. The temperature of each
room is regulated by a thermostat which
controls by means of compressed air a

valve on the outlet of each radiator. The
compressed air is furnished by a com-
pressor in the engine room, and will be
described later.

The ventilation is also controlled by
the "Johnson" system. Roof dampers

wjuipped with diapliragms are controlled

from air operated valves located in the

tan room. Tiie roof dampers are located

in the exhaust air ducts. Tlie switches

for operating these dampers are all ar-

ranged on a switch-board in the fan

room, thus each damper is under the

control of the engineers. The com-

pressed air for the system is furnished

by a duplex steam-driven pump located

near the switch-board. There is also a

motor-driven air pump used as an

auxiliary. Air is pumped into tank at

.10 lbs. pressure; this supplies a low-

pressure tank and the system with air

at 15 lbs. pressure. An automatic control

is fitted and so arranged that if the

steam pump fails the electric pump will

take its place. The entire heat regulating

system was supplied and installed by the

Jolinson Temperature Regulating Co.,

Toronto.

Swimming Tank

A well-equipped part of the plant is

the swimming tank, and in connection

with it, showers and dressing rooms. The
plunge is 50 feet long by 25 feet wide.

6 feet deep in the centre and 5 feet and
4 feet respectively at the ends. It is

lined with white glazed tile and is pro-

vided with continuous filtration. The
filtration and heatin'X plant is located in

the pump room, the former bavin? a

capacity of 4,000 gallons per hour. Tlie

filter is of the pressure type and was
supplied by the New York Continental

Jewell Filtration Co., New York. The
centrifugal pump was supplied by the

Smart-Turner Co., and is driven by a

2 h.p. Canadian Westinghouse variable

speed motor. Adjoining the filter is a

water heater under thermostatic con-

trol. The latter is of the floating head

type and is heated by live steam which
passes through a reducing valve, or it

can be by-passed.

The pump draws water from the low-

est point in the swimming tank and de-

livers it to the heater. It is then fil-

tered and returned to the tank. The sys-

tem is so arrangred that city water can be

connected to the return pine and then
through the filter. The system is also

arranged so that the engineer in ensine
room can tell the level of water in the

tank. A ".Johnson" thermostat control

is installed in connection with this plant.

Steam and G-as Engine Laboratory

The equipment in this section is es-

sentially for demonstrating the operating

features of prime movers for the stu-

dents. The equipment consists of two
steam enarines. a steam turbine and a

condenser, while there is also apparatus
for testin? and research work. In course
of time other equipment will be installed

such as gas and srasoline ensnnes, etc.

There is ample space provided for fur-

ther equipment.

Among the units installed is a horizon-

tal high-speed centre-crank, 7-in. x 8-in.

engine built by Leonard & Sons, London.

Ont. This engine has a simple slide-

valve, and the valve gear is so arranged

that the valve may be adjusted to any

desired travel, and any angular advance

may be instantly applied to the eccen-

tric. The engine is equipped with indi-

cator connections to the cylinders and

also to the steam pipe and steam chest.

Experiments can be conducted with

leaky pistons or valves and any other

common derangement of a steam engine.

The engine is equipped with a "Gard-
ner" governor having a wide range of

adjustment. Another unit is a "Leon-
ard" engine of the same type and size as

the one described above. This engine is

equipped witli an inertia shaft governor

and ball valve. The governor is of course

attached to tlie flywheel, which is bolted

to a disc keyed to the crank-shaft in such

a way that any governor position, also

any weight of governor and spring ten-

sion, can be conveniently obtained.

There is also installed a .SO h.p.

"Waite" steam turbine for experimen-

tal purposes supplied by Goldie & Mc-
CuUoch, Gait, Ont. This turbine has a

special Goldie & McCulIoch dynamo-
meter which has an exceptional range
of application and special provision for

water cooling. The experimental idea is

fully carried out in this machine as well

as in the other units as regards facilities

for examining and adjusting all work-
ing parts.

Steam is supplied from tlie main boil-

ers, the supply being so controlled with

valves that any desired steam pressure

can be obtained for any of the units.

The exhaust steam is piped to a trench

in the floor and may be discharged direct

to the atmosphere or to a condenser.

The condenser was made by the John
Indis Co., Toronto, and has 150 sq. ft.

of cooling surface. It is provided with

air pump connections. In connection

with the condenser are two 60-gallon

capacity measuring tanks, and two
1.200-pounds capacity portable "Fair-
banks" scales. The tanks and scales

are for measuring condensate to obtain

amount of steam used.

The laboratory is equipped with pyro-

meters, calorimeters indicators, dynamo-
meters, etc., and apparatus is being in-

stalled for testing lubricating oils, fuel,

gases, etc. There will also be a collec-

tion of en<rine models, power plant ap-

paratus and manufacturers' catalosnes.

the latter being for reference. The labor-

atory is also used as a lecture room and
is furnished for this purpose. The pip-

ing was installed by the General Fire

Extinguisher Co.. Toronto.

Passenger Elevator

The passens'er elevator is on the west

side of the building, and serves from
the basement to the top floor at a speed
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of 250 ft. per minute, and with a capa-

ity of 3,000 lbs. It runs in a fire-proof

shaft, the machinery being located in the

pent-house situated directly over the

latchway.

A ear switch is provided with centre-

ing device so that should the operatoi-

take his hand off the handle, the switch

will immediately return to centre posi-

tion and stop the car. The car is alsn

t^quipped with wedge operated safety

^rips underneath the car platform.

Freight Elevator

The freight elevator serves from base-

ment to top floor witli a speed of 75 ft.

per minute, and has a capacity of 4,000

lbs. The winding machine is of the

direct connected type, and is placed in

the pent house.

Tile gearing is constructed with steel

worm and bronze worm wheel enclosed

in heavy gear case, and running in oil to

secure thorough lubrication. Other etpiip-

ment consists of electric brake, auto-

matic limit stops and automatic slack

cable device. The motor is of 15 h.p.

capacity, 230 volts, d.c, 4-pole, witli

commutating interpoles.

The operation is that of ordinary

freight elevators, a hand cable passing

up and down the side of hatchway. Steel

guides are used for both car and

counter-weight. The car is of hardwood
construction, enclosed with neat hard-

wood sheeting on three sides with heavy

wire screen on top.

Ash Hoist

The ash hoist is of the hydraulic

plunger type, serving from boiler room
to sidewalk. It has a capacity of l,.50(l

lbs., and a speed of 60 ft. per minute.

The water pressure is 60 lbs. per square

inch. This is used to lift ashes from the

boiler room, and is provided with an iron

door at the top which is opened and

closed automatically by the car.

The lay-out of the power plant was

prepared by the Canadian Domestic En-

pottery, stained glass work, metal work
and wood carving form an important

proportion of the school 's activity.

The influence of knowledge on the de-

tails of everyday life is further demon-

MKTAi.i.i i:i;ii 'Ai. I,A1'.0KAT0UY WHERE OUES .\.N1) QUAKTZ .\I{E ASSAYED ANI>
PROPERTIES OF METALS STUDIED.

Liineoring Co., Toronto, who also super-

vised the installation of the various units

in both the power plant and gas and

steam engine laboratory. The switcli-

board, while being designed by the Cana-

dian Domestic Engineering Co., was
supplied by the Northern Electric Co..

and installed as has already been stat-

ed, by Keith's. Ltd.

Art and Domestic Science

Instruction in cast, object and life

drawing is provided, while the more use-

ful forms of iirt such as clay modelling.

I

LABORATORY FOR QUALITATIVE CHK.MISTRY. STI'DENTS
THE PUINCIPLES OF ANALYSIS.

AHE HEUE TAUail'i'

strated by the provision of suitable

equipment for the education of future

housekeepers in the various branches of

Domestic Science.

Eour kitchens, each 40 ft. x 30 ft. are

furnished with indi\'idua! stoves, uten-

sils and tables for twenty-four students,

while a separate supply room with re-

frigeration serves each kitchen. Laun-

dry, sewing and dressmaking rooms, and

a suite of rooms for housekeeping dem-
onstration indicate the extreme thor-

oughness with which the question of

technical education has been handled by

the authorities, and if the students avail

themselves to even a small ^tent of the

opportunities for acquiring' knowledge.

the ultimate influence of such an insti-

tution on Canadian industrial life may
well be far reaching, beneficial, and per-

manent, not only as a direct result of

the teaching in the school itself, but

through the general improvement in

technical education throughout the Do-
minion which must undoubtedly take

place as similar kindred institutions en-

deavor to emulate the worthy example
and high stnndnrd sot up by the Centra'

Technical School. Toronto.

P''(ir pcrmissio!i to prenare f'is article

we are indebted to A. C.^McKay, B.A.,

L.L.D., Principal of the 'School, while

-Assistant Principals, W. S. Kirkland,

M.A., and J. M. Warren. R..\.. throusrh

their courtesy and direction contributed

<n-eat!y to the pleasure of the work. Our
thanks are due to the various directors

of departments for special information

and facilities afforded in the preparation

of illustrations, etc.
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ERECTING THE NEW
QUEBEC BRIDGE

STAFh ARTICLE

Public interest ia the Quebec Bridge is again manifesting itself us the work of erection
proceeds rapidly and successfully. The structure is now at approximately the same stage of
completion as its ill-fated predecessor at the time of its collapse. The actual linking up of
rails is scheduled for the fall of 1916, and the work from now on will occupy an increasingly
important position in the ranks of Canada's many great national engineering feats.

DURING the past year, despite the

unsettled conditions of tlie coun-

try, the projfress of the erection

of the new Quebec Bridge across tiie St.

Lawrence River has been very satisfac-

tory. At the close of last year the north

shore anchor arm had been completed,

with the exception of the upper portions

of the three panels adjoining the main
pier. The north portal and approach to

the main structure was erected durins;

the winter, also a certain amount of

riveting.

The appearance of the structure at

the commencement of operations in the

spring of 1915 is shown in Fig. 1. About
the middle of April the work was again

started, and for the i)ast eight months
the pre-arranged programme of the con-

tractors has been closely followed ; in

fact, certain sections were erected in

shorter time than

had been expected.

The main posts, 10

feet square, which

had been fabricated

at the shops of the

St. Lawrence Rridgc

Works, near Mont-
real, were trans-

ported by rail to the

bridge site in

twenty-seven separ-

ate sections, with

the splice plates at-

tached. The erec-

tion of these various

sections necessitated

very careful and ac.

curate handling of

the cranes and
hoisting equipment.

At the point where

these various sec-

tions are spliced to-

gether, temporary

plattoriiis were constructed for the

use of the men when riveting up
the splices. This work is now practically

completed. To enable the reader to have
some conception of tlie massiveness of

this structure, and the ingenuity de-

manded in the assembling of these many
details, we would refer to Fig. 2. This

shows the cap and top chord connection

which forms the upper end of the main
l)ost. This piece alone weighs nearly 72

tons, and will be 310 feet above the

main shoe, which rests on the concrete

pier.

The work of assembling the structure

proceeds on both sides simultaneously.

The two north shore main posts, weigii-

ing approximately 1,000 tons each, were
erected in thirty days. The main panels

adjoining the centre posts were also as-

sembled in nlxiut thirty days; the second

FIO. 1. .\OKTH ANfllon -MIM AS IT AI't'EAUED OX NOVKMIUCK liO. li)14

panel on the north shore cantilever was
completed in twenty-one days, with pro-

portionately shorter periods on the suc-

( essive panels.

Each section of the cantilever arm is

completed as the work progresses, the

rear boom of the traveller placing the

l)racing in position, while the side mem-
bers of the forward panel arc being
erected by the front boom.
An interesting feature in the erection

of the lower chords is the use of a steel

platform called a "flying bridge." These
chords have a vertical splice midway be-

tween panel supports, and it was neces-

sary to construct this platform so as to

take in one complete panel. The "flying

bridge" is supported at the shore end by
means of pins connected to the chords,

and the outer end is held in position by
means of links extending down from the

upper web numbers.
The platform is

moved to a new
]) o s i t i o n by the

travelling crane.

Dne to the fact

that work is pro-

gressing from both
sides of the river, it

is essential that ac-

curate calculations

and observations be
taken at stated
periods of construc-

tion, to insure the

perfect alignment of
the structure. This
is one of the chief

points in connection

with this huge en-

gineering undertak-
ing. When the

north shore anchor

arm was completed,

tlie main post was
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about lit'toen inches out of plumb,

due to the unbalanced weight of the

uncompleted structure. At this stage

of construction the lower chord hail

a camber or sag of several inches,

while the members of the upper

chord were so constructed that they

were bolted in position temporarily

while the cantilever arm was being con-

structed. As each panel of the canti-

lever arm was erected, its weight bal-

anced that of the corresponding panel

on the anchor arm, and the members of

tliis panel wi^r*' tlien permanently se-

cured. As eacli succeeding section of the

river arm was completed the correspond-

ing shore arm section was secured in

position. At the present stage, when the

north shiire structure is practically fin-

ished, the main post is still about five

inches out of plumb. However, the cal-

culations have proven so accurate that

when the centre span is in position the

centre post of each main truss will be

practically perpendicular.

To test the accuracy of their calcula-

tions, the designers, at the completion of

the cantilever aim, jacked up tlie shore

or anchor arm to see what pressure was

necessary to balance the structure, anc

their expectations were more than re-

alized when they found they were with-

in a few thousand pounds of the pre-

determined amount.

Another interesting feature is that of

maintain-
ing alignment

of uprights and

equalizing the

strain during

construction of

the outer arms.

In the triangle

formed by the

centre post and

the main ten-

sion and com-

pression mem-
bers of the
anchor arm
main panel, a

large horizontal

brace, fitted

with an adjust-

ing screw, was

used to over-

come any undue
stress in tlic

various mem-
bers caused by

the cimtinual

changinj; in the

shajie of the

panels as weight

was added t'l

the cantilever

arm.

The work on

the south shore

rapidly than did

FIG. 5. NORTH SHORE TRr.=!S AS IT
NOVEMBER 7, 1915.

ATPKARKIi U.N

I'IG. 2. MAIN POST CAP AND CHORD CONNECTION BEING
HOISTED INTO PLACE.

IS progressing more
that on the opposite

side, as the experi-

ence gained in the

erection of the north

anchor arm and its

falsework has great-

ly facilitated later

construction.

On the s o u t h

shore, the portal and

anchor arm are fin-

ished as far as pre-

sently possible. Fig.

3 is a view of the

south anchor arm

as it appeared at

the end of Novem-
ber, 1915. During

the winter months

little can be accom-

plished and work on

the structure will be

suspended until the

arrival of milder

weather next
spring.

At the close of

November. 1915, ac-

tual construction

work on the north

shore end was com-

pleted, with the ex-

ception of some

riveting and other

detail features.
Since the middle of

November workmen have been busy re-

moving the falsework from beneath the

anchor arm, and are also removing the

traveler, which will be taken to the site

where the centre span will be con-

structed.

The photograph reproduced in Fig. 4

shows an excellent view of the existing

structure as it extends out over the

waters of the St. Lawrence River, like

the arm of some giant sentinel.

The view shown in Fig. 5 was taken

from the south side of the river early

in November, as the work on the north

was just being completed.

At present about 150 men are employ-

ed at the works completing the fabri-

cated material for nest year's work,

This part of the work is expected to b«

finished early in the spring. Some time

ill April operations will commence on

tile cantilever arm of the north shore

truss; at the same time work will begii

on the assembling of the centre span,

Tliis suspended portion, which will be 64(1

feet long and 88 feet wide, centre to

centre of side trusses, will be 110 feet

high at the centre, and will weigh ap-

]>roximately 6,000 tons. It will be erect-

ed at Sillery—about three miles belo^

the bridge—on six specially-constructet

pontoons, with falsework supported on

concrete piers. Each pontoon will b<

185 feet long, 32 feet wide and 12 feet

deep, with steel frames and stiffening

trusses, wooden sheeting and flooring.

It is anticipated that this section wil
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be ready when the

south truss has been

completed. The fin-

ished span will then

be floated up the river

and anchored in posi-

tion beneath the

bridge. The span

will then be raised to

its final position, a

distance of 140 feet,

by means of 2,000-

ton jacks placed at

each corner, and spe-

cially-designed hang-

ers suspended from

each of the cantilever

arms. If the schedule

of operations of next

year's work can be

carried out as suc-

cessfully as the past

year's programme,
the feat of placin'j:

the suspended span
. . ... ^

,

ill.,:, >M|
I II

in position will take

place some time in

()ctol)er, and the bridge will l)c ready

for the passage of trains in November,
1916. However, the regular trafirc acrpsij

the river will not take place until • the

spring of 1917. During the winter of '16

and '17 a great amount of detail work
will be completed, .such as the laying of

walks, painting, etc.

At the close of this season's work
45,000 tons of steel have been placed in

position, and when the completed struc-

ture has been finally erected the total

AS 11 A1'I'E.\RET) ox NnVEMBP:K IITH. 1015.

weight resting on the main piers will be

about 65,00(1 tons, 55,000 tons being

fabricated material.

Owing to tlio climatic conditions, and
the wide range of temperature between

midsummer and midwinter, which is

from 100 to 120 degrees F, about 30

inches must be allowed for expansion and

contraction in tlie total length,,of the

bridge. ;
'

It is difficult to appreciate the magni-

tude of this undertaking {torn a brief

description of the

work being done. One
requires to see the

various component

parts in course of

construction and ob-

serve the manner in

which the many prob-

lems of erection are

being successfully

overcome.

The designing, con-

struction and erec-

tion of this bridge

lorm one of the great

engineering feats of

modern times, and

the official opening of

this wonderful struc-

ture will mark the

completion of the last

link in the unbroken

rail-to-rail highway,

which will then extend

from ocean to ocean.

A notewortay fea-

ture of the work is

the immunity from accident during erec-

tion. From the nature of the undertak-

ing, a steady percentage of minor cas-

ualties is to be expected, but the number

of fatalities has been surprisingly low.

The efforts of the company to provide

comfortable and attractive camp life for

the men have met with all the success

deserved, and such conditions have

doubtless exerted a restraining influence

on the workmen in exercising more than

ordinary care in performing their duties.

r***"

MftO-
aetbiL.
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CANADA'S IRON AND
STEEL RESOURCES

Retrospective and Relative to the
Munitions Demand

/"N.
By HON. COI, THOMAS CANTLEY

-^
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Stctl pnccs covering every description of commoditi/ into which the material enters have
advanced to a prodigious extent, and we are certain that the limit has not nearly been reached.
More than usual interest, as a result, is being taken in the question of Canada's resources, both
as regards ore arms developed and available and plant equipment installed.

THE steel industry of Canada is re-

[iresented by plants in three of

the Eastern provinces—viz., Nova
Seotia, Quebec and Ontario. Those of

tlie first and last mentioned provinces

are the most' important, supplying over

99 per (ent. of the total production.

Probably the first effi)rt in iron smelting

in Canada was made in the Province of

Quebec. During the early decades of

tlie last century we find that various

small enterprises were started in all

tliree provinces—charcoal being used as

fuel an<l local ores smelted. The amount
of metal produced, however, was very

small.

No7a Scotia

The Londonderry district in Nova
Scotia was the first to assume commer-
cial importance, and quite modern fur-

naces and plant were laid down about

the middle of the last century. Iron

was made here about the same date, and
a rolling mill installed in 1860. It is of

interest to note that the pitr iron made
at Londonderry had quite a good repu-

tation, and was in demand. It is said

that owing to its superior quality the

British War OfTiee, upon the recommen-
dation of Sir William Fairbum and
others, used it for the manufacture of

ordnance in those days, and imported it

into England for that purpose.

About 1875 there was furtlu'r develop-

ment in tliis district, with important ad-

•Prpsldpnt Bn<l Optioral MniuiRpr Nova .'<cotl:i

Bfppl nnrt Tonl To.

ditions to plant, coke pig iron being then
made for the first time in Canada in a

commercial way.

In a paper written on the iron and
steel industry in 1885, Londonderry is

referred to as the "site of the most im-
])ortant iron works in the Dominion."
Up to 1887 it has produced over 200,000
tons of pig iron smelted from local ore

—

42,000 tons bar iron and forgings, and
40,000 tons of nail plate, wheels and
castings. Operations at Londonderry
have since been carried on intermit-

tently—the last pig iron being made in

1908, and steel in 1912.

Further east in Nova Scotia, at New
Glasgow, the first steel was made on a

commercial basis in 1883, when two 20-

ton acid-lined open-hearth furnaces were
put in operation. Imported pig was
used. Four years later the basic open-
hearth process was adopted, thus mak-
ing it possible to use local pig iron.

Since this date all steel made in Nova
Scotia has been exclusively basic open-
henrtli.

The first iron made in the Pictou dis-

trict was by tlie General Mining Associa-

tion, then operating collieries at Albion
Mines in 1826. when they smelted local

ores, using native flu.x with Beehive coke
made from Pictou coal. Owing to the

refractory nature of the ore used, the

venture was not a success, and opera-

tions were discontinued. In Cape Breton
the first nig iron and steel was made in

1899, and from this date on this has

been the most important steel district in
the province.

Quebec

From old records we learn of activity
of the early French settlers in the Pro-
vince of Quebec. How in 1737 the right
of mining and smelting iron ore in the
district of St. Maurice, near Three-
Rivers, was granted to a company by-

Louis XIV. From that date until a year
or so ago mining and dredging of bog
ore and smelting has been carried on
around this district almost continuously
on a small scale.

Attempts to smelt iron on a commer-
cial scale were made at Moise in 1867, at
St. Urban in 1873, at Hull in 1887 and
1872, but none with commercial success.

.Vt Radnor and Drummondville, fur-
naces have been operated continuously
from 1887 to 1912, using local ore, with
locally-made charcoal as fuel. An aver-

age of about 8,000 tons per annum was
made.

At the date of writing there are no
blast furnaces in operation, and the only
steel produced is in small open-hearth
furnaces and electric furnaces, making
castings, or the crucible method, making
special steels, the tonnage involved being,

relatively small.

Ontario

An iron furnace was erected in Leeds
County about 1800 and a second in Nor-
mandale a few years later. These in-

itial efforts proved failures, but in 1832
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work was resumed by the other opera-

tors, and was carried on until 1847. The

Marmora furnace, established in 1820,

was unprofltably operated at intervals

until 1875. A furnace was erected at

Madoc ,and operated for eight or nine

years; also at Houghton in 1854, and

Burnt River, Haliburton County.

All these enterprises proved to be

failures commercially, and we find in

1892 the Province of Ontario was with-

out a single blast furnace. Two years

later, in 1894, furnaces were put in op-

eration at Hamilton by a company which

now forms part of the Steel Company of

Canada. These furnaces have been op-

erated continuously since, and the

growth for the following decade was

rapid.

So much for history. The industry as

it exists to-day may be conveniently con-

sidered as divided into two groups—one

in Nova Scotia, the other in Ontario.

This, both because the plants in botli

these districts form a natural unit, geo-

graphically and metallurgically.

' Nova Scotia
'

In Nova Scotia the Nova Scotia Steel

& Coal Co. and the Dominion Steel Cor-

poration operate under almost identical

conditions—they use ore and coal from

the same beds and generally have the

same metallurgical problems to over-

come.

Ontario

The Ontario distriit may be sub-

divided into that of the Niagara Penin-

sula and the Lake Superior groups,

All the important companies operate in

the whole area, however, under very

similar metallurgical conditions.

Niagara Peninsula

The important companies operating on

the Niagara Peninsula are:

The Steel Company of Canada.

Canada Iron Corporation—Pumaees
at Midland.

Canada Furnace Company—Furnaces

at Port Colborne.

Standard Iron Company—Furnaces at

Deseronto.

Lake Superior District

In the Lake Superior district:

The Algoma Steel Corporation—Fur-

naces at Sault Ste. Marie.

The Atikokan Iron Co.—Furnaces at

Port Arthur.

We will now consider the different

districts more in detail.

Nova Scotia

All its steel is made from Wabana,
Newfoundland, ore smelted with retort

oven coke, made locally from Cape

Breton coal, local flux being used. The

blast furnaces are seven in number, with

a capacity of 1,930 tons per day. Open-

heart li furnaces, including mixers, num-
l:('r eighteen, and also two 15-ton

I'csseiner converters.

Nova Scotia Output for 1913

Coke made, 713,000 tons, all from
N'. S. coal.

Iron ore imported, 940,000 tons, chiefly

from Wabana.
Iron ore exported, 13,000 tons.

Pig iron made, 438,000 tons.

Limestone quarried, 514,000 tons.

Steel ingots made, 435,000 tons.

NaiU made. 175,000 !.••«.

Steel billets made, 20,000 tons.

Rails made, 320,000 tons.

Merchant mill product, 19,000 tons.

The Atikokan Iron Company has a fur-

nace in this district with a capacity of

l')0 tons per day, which has been idle

since 1911.

The ores smelted in this district are

partly native (Helen and Magpie

Mines), but the greater part is imported

from the American Lake Superior ore

field. The fuel used is partly locally-

made charcoal, but chiefly imported eoki'

HO.N. C1>L. THO.MAS C.\NTLi:V,

PresirtPiit and General Mniuiger, Nova Scotia Steel & Cual Co.,
New Gl:isgow, N.S.

Steel billets for market, wire rods,

merchant bar, wire and nail products,

and forgings, 180,000 tons.

Lake Superior District

In the Lake Superior district there

are four blast furnaces with a capacitv

of 1,050 tons per day, five steel furnaces,

and two Bessemer converters. D\iring

1913 this district produced the follow-

ing .material:

Algoma Steel Company

Pig iron made, 308,000 tons.

Coke made from American coal, 411.-

000 tons.

Steel ingots made, 438,000 tons.

from Illinois or Pennsylvania. Recently

110 Koppers coke ovens have been built

at the Sault for the purpose of coking

imported coal at the furnace and saving

the breakages inevitably obtained in

transportation of coke. In 1913, some

600.000 tons of coal was imported for

this purpose and 419,000 tons coke

made.
Niagara Peninsula District

In this district there are seven blast

furnaces with a daily capacity of 900

tons. The greater part of the ore and

all of the fuel is imported for these

furnaces, although a couple of the small-

er companies use a certain tonnage of
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local ores. Seven open-iieartli fumaees
provide the steel-making capacity of

about 350,000 tons per year.

The Steel Company of Canada report

having made 180,000 tons of pig iron,

157,000 tons of steel ingots, and 192,000

tons of finished merchant bar steel in

1913. The following statistics will be

of interest:

Coke.—Coke made in Canada by the On page ()26 is given a table of partic-

following companies

:

ulars of steel fumaees and rolling mills.

List of Manufacturers of Oven Coke

Operatiuu. Address No. of Ovens and Tvpe. Laoation of Ovens.
Intercol. Coal Mfg. Co., .Montreal .'ib Bee Illve Westlvllle, N.S.
Londundercy 1. & M. Co., Ltd., Montreal M^.e Hive Londonderry, N.S.
X.S.o. & C. Co., Ltd., N. Glasgow, N.S 120 Bernard

30 Bauer Sydney Mines, N.S.
l/om. Iron & Steel Co., Sydney, N.S (;20 Otto HofTuian Sydney, N.S.
Atikokiu Iron Co., Ltd., Port Arthur, Out.. 100 Bee Hive Port Arthur, Out.
The Alsomn Steel Corp., Sault Ste. Marie, Out. 110 Hopp rs SiUiIt Ste. Marie, Ont.

Raw Materials Consumed in Blast Furnaces, 1910-1914
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seeing and progressive (Janadian, the in-

domitable fighter, and the Dominion's

greatest constructive statesman, who, in

the fullness of his days, has so recently

rejoined his chief and the other fathers

of Confederation. To him full credit

should be given for having the faith and

the necessary vision to create conditions

which led to the foundation being laid

upon which our present achievements

rest.

With the subsequent changes in im-

port duties there was little further de-

and steel production of Canada was
little more than half the total require-

ments for the same period.

During 1914, owing to the world-wide

depression, which was perhaps even

more keenly felt by the iron trade of

Canada tlian of any other coii^try, tl'.e

output fell off considerably.

Shortly after the outbreak of war,

when tlie British War Office began to

look about them for supplies of large

types of ammunition, they turned first

to the United States, when, thanks to tlic

Finished Rolled Iron and Steel, 1895, 1909

Year Gross tons
1896 66,402
1896 75,043
3S97 77,021
1898 90,303
1899 110,642

Year Gross Imis
1900 lOO.COO
1901 112,077
1902 181,485
1903 I29,55(;
1904 ISO.O'iS

Year Gross tuns
1905 3*S.82t;

1006 574,742
1907 BOO.l'U
lOOS 41Mi,517

1909 662,741

Production of Finished Rolled Forms by Leading Products
1910 lUll ltil2

It.iils 306,465 3C0,547 423,8S5
structural shapes and wire rods 80,993 76,617 64,082
Plates and sheets, nail plates, merchant bars,

tie plate bars, etc 292,3.53

1913
506,70!)

68,048

344,760 373,257 392,340

Total gross tons 739,811 781,924 861,324 067,997

1!IH
.!.S2,344

u'.l.aTO

218,125

659,.">l'.i

velopment until the second stage of de-

velopment commenced at the close of the

last century, brought about by the action

of the Government in putting in force a

graduated system of bounties.

This resulted in large iron and steel

enterprises being undertaken both in

Nova Scotia and in Ontario, to which
we have already referred, with the re-

sult that in the latest normal year for

which we have complete statistics the

production of pig iron was 1,128,967

tons and steel 1,168,993 tons.

It is a melancholy reflection that even

in such a banner year as 1913 the iron

initiative, energy and courage of the

Minister of Militia, General Sir Sam
Hughes, Canada was invited to aid in

the supply of munitions.

That we were able to do so was due

entirely to the fact that in the previous

years manufacturers in the older pro-

vinces by the sea, where the pioneering

work in the iron and steel trade of Can-

ada had been done, were in a position to

supply the steel and make the forgings;

other manufacturers were able to sup-

ply the various component parts. These

establishments and other engineering

shops the Shell Committee co-ordinated.

Steel Furnaces and Rolling Mills

and thus supplied to the War Office the

first order entrusted to them of 200,000

slirapnel sliells.

The development of the steel trade of

(.'anada, which made the supplying of

these shells possible, later resulted in

placing in Canada, between October,

1914, and June 10th of the present year,

munition orders alone to the amount of

more than .$160,000,000 and has provided

employment for thousands of workmen,

not only in the iron and steel industry,

but workers in other metals, and a large

army of mechanics, who, so far as can

l)e seen, would otherwise have been with-

out employment.

During the nine months of the present

year there has been shipped to Great

Britain from Canadian ports more than

4,229,000 shells—about 25 per cent, of

which were fixed ammunition. Hers
jterhaps it may be of interest to stat^'

that Scotia, who first of the Canadian

steel companies undertook to supply

shell steel and shrapnel shell forgings,

made at their New Glasgow plant m the

twelve months ended October 31sl last,

a total of 2,145,.525 shell forgings, more

than 20 per cent, of which were of the

largest size high explosive shells yet

made in Canada.

This munitions work has provided em-

ployment for a very large number of

workpeople in various walks in life, out-

side of the iron, steel and closely allied

industries. For instance, over 1,000,000

ammunition boxes have been supplied,

calling for more than 10,000,000 feet of

lumber, while wooden ca.ses for other

munition exports have in addition called

for more than 25,000,000 feet.

Company. .Vciilrcss

The Nova Scotia Steel & Coal Co., Ltd New Ghisgow, N.S.

The Nova Scotia Steel & Coal Co.. Ltd New Glasgow, N.S.
The Dominion Iron & Steel Co Montreal, Que.

Canadian Car & Foundry Co., Ltd .imherst, N.S.
The Portland Rolling .Mills, Ltd it. John, X.B.
Can. Steel Foundries, Ltd .uontreal. Que.
Can. Steel Foundries, Ltd Montreal, Que.
The Steel Co. of Canada, Ltd Hamilton, Ont.

The Steel Co. of Canada, Ltd Hamilton. Ont.

Beaucheniin & Flls, Ltd Sorel, Que.
.Toilette Steel & Iron Fdry., Ltd .Toilette, Que.
Canadian Rolling Mills Co.. Ltd .Viontroal. Que.
Hull Iron & Steel Frtys.. Limited Hull. Hue.
Grand Trunk Rolling Mills .Montreal. Que.
Armstrong-WhitT\-orth. of Canada, Ltd Montreal. Que.
Peck Rolling Mills Montreal, Que.
Dom. Steel B'oundry Hamilton, Ont.
The Steel Co. of Canada Hamilton, Ont.

The Steel Co. of Canada Hamilton, Ont.
Burlington Steel Co., Ltd Hamilton. Ont.

Superior Rolling Mills Co T.^t. William, Ont.
The Moffat, Irving Steel Works, Ltd Toronto, Ont.
Castings of Ottawa, Ltd. Ottawa. Ont.
The William Kennedy & .Sons. Ltd Owen Sound, Ont.
Provincial Steel Co Cobourg, Ont.
Can. Steel Foundries. Ltd Wpllnnrt. Ont.
Wlf^ctrlc Steel & Metals Co., Ltd Welinnd. Ont.
Algoma Steel Corp S. Ste. Marie. Ont.
Snedlsh Crucible Steel Co. of Canada, Ltd Windsor. Ont.
Manitoba Rolling Mills Co Wlnnineg, Man.
Alberta Rolling Mills Co 'i Hat. Alta.
The Redcliff Rolling Mills * Bolts Co RedclifT. Alta.
Swedish Cruc'hle Sfel C". of Canada, Ltd Winrisnr. Ont.
Manitoba Rolling Mills Co., Ltd Winnipeg, Man.

Box 2004
Alberta Rolling Mills Co Medicine Hat. Alta.
The Reddiff Rolling .Mills & Bolts Co. Redcliff, .vita.

Location of Plant
Sydney, C.B.

Trenton, N.S.
Sydney, C.B.

Amherst, N.S.
St. John, N.B.
1630 Longue Point.
P. St. Charles, Que
Montreal, Notre
Dame St. West
Montreal,
St. Patrick St.

Sorel, Quo.
.lollette, Que.
Montreal, Quo.
Hull, Que.
^tontreal. Que.
Lougueuil, Que.
St. Paul

Belleville, Ont.
Sherman Ave.,
Hamilton
Ft. William, Ont.
Toronto, Ont.
Ottawa, Ont.
Owen Sound. Ont.
Cobourg, Ont.
Welland. (.)nt.

"--llnnd. Ont.
S Ste. Marie, Ont.
Windsor. Ont.
WInnineg. Man.
Med. Hal. Alta.
RpdcHfT. Alta.
Windsor, Ont.
Winnipeg. Man.

Medicine Hat. Alta.
Redcllff. .Vita.

I'roiiucts.

Ingots, billets, plates, sheets, bars, rail Joints,

forged products.

Castings, ingots, billets, rails, wire rods, bars
anil rods, nails, wire products.

Bars and rods.
Bars,

Que, Castings,

Billets, plates, bars, rods, nails, wire.

Plates, sheets, bars, reds, spikes.

Casting*.
Castings.
Bar Iron and steel.

Castings.
Bars.
Ingots, high-speed and crucible steel.

Castings.
Castings, ingots, billets, blooms, wire rods.

rods and bars, spikes.
Bars and rods, spikes.
Bars an<! rods.

Castings (electric).

Castings.
Castings.

Castings

Billefs, blooms, rails, fastenings.
Castings.
Bars.
Muckbars.
Bars.
'"'"Stings.

Bars

Muckb.-irs.
Bars
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The grain crop of Canada—the largest

she has ever harvested—is now slowly

filterin'^ into transportation channels for

shipment to Britain. Other agTicultura)

products are also being turned into cash,

but during the past spring and suir.itier,

while tlie crops were ,u:rouing, Canadian
exports increased in volume at a rate

never before exi)orienced in the history

of the country, and largely as a result

of the embarkation of this country in

the supplying of munitions, due prim-

arily and possibly only, because Canada
had built up a steel industry, relatively

small, it is true, but sufTicient for the

moment, and this because some Can-

adian statesmen and the pioneers of the

industry had huilded better than they

knew. The Dominion will during the

next fifteen months probably export to

Great Britain munitions aggregating in

value not less than two hundred and

l)ossibly three hundred millions of doi-

hirs, fully eighty per cent, of which will

be wholly the product of Canadian

labor—coal miners, iron and steel work-

ers, machinists, and others working in

the engineering shops of the Dominion.

We have spoken of the volume of this

munition work as being between .$200,-

000 and $300,000,000. This is a wide

variation. The uncertainty in regard to

the amount resolves itself into a ques-

tion of Canada being able to obtain

either from her domestic furnaces or

elsewliere sufficient steel for shell forg-

ing, for there is no doubt that the en-

gineering shops of Canada <'an overtake

the assembling and finisliing of shells of

the value of more than $300,000,000 if

the steel can be secured.

£teel Ingot Production

The year 1913 marked the greatest

production of steel ingots by Canada in

that country's history, wlien the total

output of all the furnaces in the Do-

minion was 1,048,538 tons, while during

the year 1914 the output dropped to

775,000.

Little has been added to the steel pro-

duction capacity of the Dominion since

the close of 1913, and it is doubtful ii

(Canada during 1915 will even by strain-

ing all its resources produce 1,100,000

tons.

Assuming new equipment is added, as

it probably will be, to a moderate extent,

we may, therefore, look for under the

most favorable conditions a total output

of not more than, say, 1,250,000 tons of

steel ingots.

Turning now to the United States, an

extraordinary situation at present pre-

vails. Never in tlie history of that

country has the demand been so great.

Difficulty in securing steel of every de-

scription has developed rapidly durins;

the past few weeks, and there are at

liresent many signs of excitement in the

iron and steel trade.

During the month of October last the

I'nited States production of pig iron for

the first time on record exceeded 3,000,-

000 tons (i.e., 3,125,491), exceeding that

of September of this year by more than

95,000 tons, and being almost double

that of the corresponding month of 1914,

when the daily output was 51,000 tons.

The amazing consideration is that,

while the United States to-day is produc-

ing pig iron at the unprecedented rate

of 37,500,000 tons a year, prices are ad-

vancing daily. The advance in prices in

the first week of November was 50 cents

a ton on coke iron and $1 a ton on char-

coal iron, while basic iron has during

the year advanced from $12.50 to $15.80

a ton.

Demand For And Price of Steel

So far as steel is concerned, the de-

mand and increase in i)rice is even great-

er than in the case of pig iron. Indeed,

the situation is unique as regards price

of finished steel, and at present it is dif-

ficult to find a seller who can make de-

liveries.

Eastern and Western mills are alike

congested with business, and in but a

few cases it is possible to find mills hav-

ing any open capacity.

Plate mills are filled up with car, loco-

motive and shipbuilding tonnage. The

railways, which were almost entirely ab-

sent from the market for many months
past, have recently given out orders for

a large quantity of rails, while about

300,000 tons, it is understood, have been

booked for export within the coming two

months to Hussia.

During October the American rail-

ways also bought more than 27,000 cars,

and probably more than 10,000 have been

booked for export to the Russian Gov-

ernment.

As regards steel plates, the increase in

l)rice and difficulty is even greater, and

the suggestive fact is that, notwithstand-

ing those great advances in price, it has

failed to shut off demand in the least,

and in most lines it is not now a ques-

tion of price, but where to find a mill

that will undertake to guarantee de-

liveries. While the situation as regards

structural steel is grave, it is in forging

billets that the situation is most acute.

Steel bars in November, 1914, .sold in

Pittsburg at $1.10, wliile in November
of the present year the price was $1.50,

or a .36 per cent, advance; while in forg-

ing billets the difference was much
greater, the figures being $25 and $42

respectively, or an advance of 68 per

cent. Indeed, high carbon steel sold in

large quantities at previously unheard-

of prices, even during the closing days

of October, orders aggregating more than

('0,000 tons of high earhon forging. Bil-

lets were reported as placed at prices as

high as $56 per Ion, Pittsburg. Further,

it is stated that the British and .\llied

requirements for liigh carbon shell steel

alone—which are now becoming insistent

—will total up the enormous figures of

20,000,000 tons.

It is, therefore, clearly evident that

Canada and the United States will, dur-

ing the coming year, face a steel famine

unprecedented in the history of this con-

tinent.

The outcome will be as interesting as

it will be far-reaching, and it will prob-

ably interfere more or less effectively

with some of the profits so easily shown
on paper as capable of being earned by
munition plants yet unbuilt and depen-

dent upon actual iron and steel pro-

ducers for their raw material.

It should also provide a moral to the

country at large to build up what is one

of the most fundamental national as-

sets—a strong, well-rounded and self-

dependent iron and steel industry.

This article was prepared in the first

instance for presentation before the

Montreal Metallursiical Society, and the

name of its author is sufficient guarantee

not only of accuracy of detail, but of

painstaking thoroughness in tracing the

Canadian iron and steel industry from
its inception up to date.

INDUSTRIAL ACTIVITY BECOMING
GENERAL

THK Canadian Bank of Commerce has

begun the publication of a monthly

commercial letter, through which cus-

tomers and correspondents of the hank

will be regularly apprised of the condi-

tion of foreign and Canadian trade. The

initial report, dated this month, treats of

recent agricultural and manufacturing

progress in an interesting and authori-

tative fashion. On the situation of trade

generally the report speaks in this en-

couraging way:
"Industrial activity is becoming more

general throughout tlie Dominion. Lum-

ber mills are encouraged by the lower

stocks at distributing yards on the tpra-

iries and by the increasing demands from

the Eastern States.

"Paper makers and pulp mills are,

generally speaking, quite active as a

result of better demands from the United

States. Prices are slightly higher on new-

contracts, and the outlook is regarded by

the trade as being exceptionally bright.

"Textile plants are not only employed

to a very large extent in filling orders

for military purposes, but they have on

their books orders for domestic require-

ments in quantities which denote more

normal demands. Their chief trouble for

the .time being is in procuring raw ma-

terials and dyes.

"A scarcity of steel suitable for cer-

tnin classes of ammunition and the very

high level of prices for all metals are

causes of some apprehension in certain

lines of industry."
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Typical Departments in Canada's Shell-Making Plants

CUTTING OFK AXU (i;NTKI!rN(; 4,-1 IN. II. K. SHELL; ROUGH TURNIING 4.5 IN. HKJII KXPLOSIVE SHKLLS.

Oir.-FtRED LEAP nATH I''T'UNACE AND POWER inESS KOR FORMING NOSE ON SHRAPNEL.
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-Is in the manufacture of \S-pdr. shrapnel and 3.3 high explosive shells, a widely diversi-

fied industrial enterprise found opportunitij to exhibit inventive genius and apply it to secure

high quality and quantity output, in like manner we find in the production of the lar-

ger size high explosive shells that equally satisfactory achievements is being attained.

BUILDING CONTRACTORS MAKE
4.5-IN. SHELLS

PIJEVIOUS to the outbreak of the

war the plant here described was

wholly employed on large build-

ins contracts. Realizing, however, the

necessity and advisability of co-operating

with the Shell Committee in the manu-

facture of munitions, it was decided to

rearrange their carpentry shop and in-

stall the necessary equipment for the

machining of 4.5 high explosive shells.

At first the shell . forgings were re-

ceived from outside sources, but latterly

a forging department was added (a sec-

tion of the large stone shop being

utilized for this purpose), and now the

shells are being made complete from the

billet. The various operations and their

purpose constitute the substance of the

data that follows:

Receiving the Billets

The billets from which the forgings

are made are received in carload lots

from the steel foundry where the steel is

made and cast into ingots preparatory

l"t(J, -i. SEf'TION OF
Hir.LET CONVBYOK.

] iii. 1. >lll',l.i. l(lli«JI.\4i lild'AKiMKNI'.

FIG. 3. G.\UGE FOR SHELL \V.\Ll THICKNESS.

to being cut into billets of tlio required

dimensions.

Each billet has stamped on it the

number of the heat or melt from which

it was made, also the carbon content is

|)lainly marked. The billets are care-

fully sorted, according to heat numbers,

so that test pieces from two shells of

each heat may be selected for test, ac-

cording to s!)ecifications. As a car-

load may contain quite a few heat num-

bers, the work of separating and arrang-

ing the billets frequently assumes con-

siderable dimensions, as any carelessness

or neglect leads to complications at a

later stage, which srivo considerable

trouble.

To facilitate the handling of these

billets from the car to tlie shop floor,

tiie carrier shown in the foreground of

Fig. 1 is used ; this can be placed to

transfer the blanks to any desired posi-

tion. These carriers were supplied by

the Canadian Matthews Gravity Carrie'
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Co., of Toronto; a section of this device

is shown in Fig. 2.

Forging Department

When the billets have been examined
iind placed in piles, they are ready to be

lieated for forging. The forge depart-

ment shown in Fig. 1 contains two
double and two single oil burning fur-

naces, made by the Mechanical Engin-

eering Co., and one 350-ton and one 200-

ton hydraulic presses installed by the

Southwark Foundry and Machine Co.,

of Philadelphia. These presses are op-

orated by two hydraulic pumps, in con-

junction with an accumulator. One of

these, a direct-driven pump, was sup-

plied by Dean Bros., of Indianapolis,

and the other, a belt-driven pump, was
installed by tlio Deane Steam Pump Co.,

of Holyoke.

Heating the Blanks

Each furnace chamber contains a

charge of about 60 billets, which re-

quires a couple of liours to heat. When
the blanks have been heated to about

2,200° F., they are ready for forging.

The door of the furnace is then opened

and. an operator removes one of the hot

billets with suitable tongs, which are

suspended by a chain from a small trol-

ley car which travels on an overhead

rail from the front of the furnaces to

the presses.

Drawing the Shell

The billet is placed on a metal-covered

table, where two men with scrapers re-

move the scale. This scale must be

thoroughly removed to insure clean

FIG. CLOSK VIICW 01' INSIDK KOUK MACHINING OPEBATION.

shells and prevent wear to the punch
and die. When the blank is quite free

fi'ora scale, it is placed in the die (which

has previously been swabbed with

graphite and oil), a small quantity of

coal dust thrown on the top, and the ram
forced downward, which causes the

punch to enter the billet, and as the

punch proceeds downwards, the metal

flows (in a solid state) upwards around

the punch. When the punch has com-

pleted its work, the ram is raised to its

upper position. As the ram goes up, a

cross bar below the die, connected to

the ram by two chains, comes in contact

with the knock-out, which forces the

finished shell from the die. The shell

is then removed and placed in piles, care

being still taken that billets of different

heat numbers do not become mixed.

Allowing for all ordinary changes anil

repairs, an average output is maintained
of 40 an hour on the large press and 3-5

an hour on the smaller press during the

twenty-four hours.

While the charge of billets from one
furnace is being forged the blanks in the

other furnace are being heated.

When the plans of installation were
being considered it was decided to place

the furnaces in tlie position shown, as

this arrangement prevents the heal of

the fires from striking the press opera-

tors when the furnace doors are opened.

. 1 i .

•IG. 4. GROUP OF "SINGLE PURPOSE" LATHES MACHINING INSIDE OF SHELLS.
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Rough Shell Inspection

After the shells have cooled, they are

inspected for defects and gauged for

length and concentricity of internal and
external diameters.

The gauging device in use is shown in

Pig. 3. The U-shaped piece C is secured

chines, the output of each machine being

between 110-115 in ten hours.

To centre the base, the shell is placed

on a mandrel held in the spindle of a

small lathe and the centering drill forced

done in four Lodge & Shipley 22-in, en-

gine lathes, the open end being forced

on a short tapered arbor, with inserted

cast steel hardened pieces, serrated on
the edges to drive the shell, while the

FIG. C. CHUCK EXTENSION PIECE FOR
INSIDE BORE MACHINING.

to the plate B on the bench. On the

sliaft D is a three-point fixed collar F
and a movable collar G, tapered to enter

the mouth of the shell. When the shell

has been placed on the shaft it is re-

volved by means of the handle I, and

the length of the gauge is such that

useless shells are very readily detected.

Cutting Off and Centering

The first machining operation is cut-

FIG. S. BORING. RIX'IXSSING, F.VCING AND THREADING SHELT. NOSE.

in from the tailstock spindle. Owing to

eccentricity of the wall thickness it is

sometimes found that this centre would

not allow the outside diameter to finish

to the desired dimensions. When this

trouble arises the centre is drawn over

base is supported by the tailstock centre.

One roughing cut is taken over the entire

length, and each machine has an output

of about 110 shells in ten hours, lubri-

cant used on machining operations be-

ing Economic water oil and Justrite cut-

%

/^

FIG. 7. II.LUSTRATI.VG CYCLE OF OPERATIONS ON INSIDE BOUE MACHINING

ting off the open end and facing the base and a special boring operation is per- ting compound. This removal of stock

to the required length. This is accom- formed to rough out the inside. from the rough shell allows the forging

plished on three Hall cutting-off ma- Kough turning the outside diameter is strains to readjust themselves and re-
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duce the possibility of subsequent warp-

ing.

Machining Inside Bore

The machining on the inside bore is

accomplished on seven Bullard single

Forming the Nose

When the shells have been finished on

the inside, they are taken to the nosing

department, where the open ends are

placed in holes in the face of a furnace

Fro. n. rOT OHTirK TISKn WHBX BOKING, TlKr'BR.SINO. FAOIXO ANP
THREADING SHELL, NOSES.

purpose projectile lathes, a ^loup oi'

which are shown in Fig. 4. These ma-
chines are driven by 6-inch Balata belt-

ing. A closer view of the operation is

seen in Fig. 5. To avoid the use of a

steady head and retain

rigidity during the machin-

ing of the bore, an extension

pieee was plated at the back

of the chuck and secured to

the face plate.

A sketch of this is siiown in

Fig. 6. The piece A, which

is cored out to eliminate

weight, is bolted to the chuck

as shown, and also to the face

plate on the lathe; it is then

bored out a free fit for the

rough turned shell.

The cycle of operations is

shown in Fig. 7; roughing

ing the bore and roughing

out mouth of shell; roughing out base

contour and finishing open end; finishing

bore and base contour. An average pro-

duction of 70 to 75 shells a day of ten

hours is maintained on each machine.

and heated to a temperature of about

1,600° F. There are two of these fur-

naces, one constructed by the Peter Lyall

& Sons Construction Co., and one in-

stalled by the Strong, Carlisle & Ham-

FIG. 3]. PROFILE FORMING ATTACH.MENT.

raond Co. In the heating of the shells

for nosing, much depends upon the skill

and experience of the man in charge of

the fire, as the shell must be heated

to a certain distance from the open end

_^
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via. I--'. liKKOVI.NG AND WAVINO I"()K COPPER BAND.

Four 20-in. engine lathes are used for At this stage the shells are examined
this operation—two Greaves Kinsman and weighed and usually found to be

and two Walcott; a view of the latter slightly overweight. This excess stock

in operation is shown in Fig. 10, with is faced off the base; the approximate

two tools working, one on the parallel amount to be removed being about 1-C4

portion and the other on the contour, of an inch per ounce excess.

the Norwood Engineering Co., of Flor-

ence, Mass. These lathes are fitted with
special waving attachment, designed by
the shell shop superintendent and con-

structed in the shop. The output on this

operation is 125 shells in ten hours from
each machine. The construction of the

waving device can be more clearly under-

stood by referring to Fig. 13.

These waving ribs are then notched in

three places with a cold chisel to allow

the escape of air when the copper band
is being pressed on. The ribs are trian-

gular-shaped, so that in the closing of

the copper band, under compression, the

pointed ribs will cut their way into the

copper freely. Close adherence to speci-

fications, both in forming the groove and
pressing on of the band is essential, as

very careful inspection is given to this

detail.

Recessing the Base

Three Bullard single purpose ma-
chines are used for cutting out the re-

cess to receive the base plate. A view

of this operation is shown in Fig. 14.

This view with the chuck guard thrown

back gives a better idea of the chuck ex-

tension shown in Fig. 6.

Two methods of

inserting this base

plate are now be-

ing used—screw-

ing and riveting;

the latter at pres-

ent being more
generally adopted.

Each machine is

recessing about 150

shells in ten hours.

This method of using

two tools increased the

output from 85 to 125

shells in ten hours.

Fig. 11 shows a sketcli

of the profile forming
device (in heavy lines)

as applied on these

lathes. The movement
of the cutting tool A is

lontrolled by the roller

G in the cam slot, cut in

the bar E, which is se-

cured to the brackets C
and D, fastened to the

lieadstock and tailstock

adjustment of the cam plate is

easily and quickly obtained by means of

the set screws (a).

The base plates

are finished in two

Greaves Kinsman
20-inch engine
lathes.

Riveting in

Plates

Base

KIG. 13. DIAGKAMMATIC Hl'.PRESENTATIOX OF WAVING DKVICE.

respectively

;

Groove and Wave
The griooving and waving to receive

the copper band is performed on two

20-inch engine lathes, manufactured by

Fig. 15 is a view

of the operation

where the base
plates are riveted

in and faced off.

Two C. M. C.

18-inch engine
special chucks, are

While the cut-

lathes, fitted with

used on this operation.

ting tool is facing off the base plate from

the rear (the lathe running backwards),
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the Independent Pneumatic riveter is

operatin;? on the opposite side of the

disc. One man on each machine faces

oflf and rivets 150 in ten hours.

come to the shop in a semi-flnished state

—are now screwed firmly into the nose
of the shell. This is accomplished by
chucking the shell in an old lathe, and

FIG. 14. SINGLE PT'RPOSE LATHK RECESSING SHELL BASES.

Purpose of Base Plate

The uninitiated may wonder wliy the

metal at the base of the shell is first

taken out and a plug inserted in the

space, for no apparent reason. However,
in the general construction of high ex-

plosive shells this feature is one of the

most important. During the process of

casting tlic ingot and forging the shell

there are always possibilities of the

formation of pipes and flaws. When
the gun is discharged the propelling

gases exert such a pressure on the base

of the shell that any defects at this

point might allow these gases to pene-

trate the metal and ignite the explosives

contained in the shell, causing a prema-
ture bursting of the shell, and possibly

destroy the gun and injure the crew.

For this reason a disc of close grained

forged steel is inserted in the base of all

high explosive shells of the smaller sizes.

Fitting and Machining Brass Socket
The brass or steel sockets—which

by means of a special jig the bush oi

socket is forced home. The jig is threail

cd on the outside to fit the bore of thc

bush. Through the middle of tlie jig :s

a slot which contains a tapered key, and
back of this .slot is a sipiare to fit a suit-

able wrench.

To put the bush in, tiie jig is screwed
into the socket and a threaded collar

comes in contact with the bush. This
collar is backed up by the tapered plug,

which prevents the collar from turning.

When the socket has been screwed firmly

into place, a sharp tap on the small end
of the locking pin releases the device

and the jig is easily removed.

The sockets are finished turned (to

conform with contour of nose) on an old

engine lathe, fitted with a special head
on the saddle, carrying a form cutter.

Pressing and Machining Copper Band

After the small hole (for the screw-

that secures the time fuse) has been
drilled and tapped, the shells are taken
to the banding machine, where the cop-

per bands arc pressed on. This is per-

FIG. 16. PAINTING .SHELL BODIES.

FIG. 15. RIVETING-IN SHELL B.\SE PLATES.

formed on a Lymburner hydraulic press

receiving power from a pump of the

same make.

The copper bands are now finish turn-

ed to the desired form on a Jenckes band
turning lathe, fitted with a special

chuck, operated by compressed air. The
cycle of operations are the placing of

shells in the chuck ; locating with a stop

gauge; closing chuck; removing stop;

turning band ; removing burrs with hand
scraper; releasing clnick; removing shell

and gauging the band. An average out-

put of from 90 to 100 per hour is main-

tained. On test, a production of two

finished bands a minute has been done

on this machine. The finished dimen-

sions and profile of the copper band mnst
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conform to the specifications as closely

as possible.

Varnishing the Interior

The shells are now heated for about

half-hour to a temperature of 250° F.

in two special gas furnaces constructed

by the P. Lyall & Sons Construction Co.

Wheii sufficiently heated, the shells

are transferred to a bench, where the in-

ternal surface is sprayed with varnish

The shell is placed on the device with

pin K in position and the frame B forced

over with the left hand, bringing- the

discs H and L in contact, thus revolving

the shell. The slot F prevents the frame
from falling away from the motor.

Crating and Loading
When the paint has thoroughly dried,

the shells are again inspected and crated,

two in a box, in readiness for shipment.

FIG. 17. DETAIL OF SHELL PAINTIXO nRVirE.

by using a sprayer made by the Paasche

Air Brush Co. After varnishing, the

shells are placed in an electric oven for

about an hour to thoroughly dry and

liarden.

Each shell is now closely examined by

Government inspectors, when all doubt-

ful shells are set aside, and if these can-

not be corrected to meet the specifica-

tions, the shells are rejected. The fac-

tory inspectors have become so tliorough

in their work that very few of tlie shells

submitted to the Government examiners

are rejected.

It might be well to state that the var-

nishing of the shell interior is a very

important detail, and a smooth, clean,

dr>' surface, free from cracks, flaws ami

other imperfections, is necessary, as the

action of the explosive charge is very

destructive to exposed metal.

Interesting Painting Device

A very interesting and

productive revice is used

in this plant for painting

the outside of the finished

shells. This arrangement

is shown in Figs. 16 and

17. The power is derived

from a V2-h.p. Thompson
motor. On either side of

the motor A are tlie plates

B, held together by the

stay rods C and D. This

frame work is hinged at

the stud E. On the shaft

G is secured the wooden
disc n and the chuck shown, which car-

ries the driving pin K, squared on the

end to fit the hole in the plug.

The bracket I is secured to tlie bench

in such a position that the rolls J sup-

port the shell at the copper band, allow-

ing access to all parts of the shell to be

painted.

This last operation being performed on

the second floor, the arrangement shown

in Fig. 18 was constructed to facilitate

handling of the crates from the shop to

tlie ear.

In line with the top of a bench A an

opening was made in the brick wall and

the shoot C supported as shown. The

piece D, which is hinged at the base of

the shoot, is supported by the brace E
in such a position that the velocity of

the ease is reduced as it is received into

the car. The piece D can be dropped

clear of the track, when the car is loaded.

The present output is a carload of about

4,000 shells a week.

PORT OF MONTREAL LUMBER EX
PORTS

IN the report of the president, Arthur

H. Campbell, at the annual meeting of

the Montreal Lumber Assofiation re-

IS. SIIirriNG THE SHELLS.

cently, reference was made to the fact

that, in spite of the very high ocean

freiglit rates on lumber as a result of

the scarcity of ocean tonnage broug'nt

about by the war, the exports from the

port of Montreal will probably be found
when the fiiturcs for the season are fin-

ally compiled, to have been quite as

large as last year's. The demand has
been chiefly for lumber such as spruce,
and hard woods for the manufacture of
cases and crates for war purposes.

The president referred at length to
a large number of important matters in
connection with railway transportation,
chief among them being the proposed ad-
vance in railway rates on lumber in the
territory east of Port Arthur, the last
hearing in connection with which was
held by the Board of Railway Commis-
sioners on 30th June, no decision, how-
ever, having yet been rendered by the
Commission. The association had
strenuously opposed any increase in the
railway freight rates on lumber.

CANADIAN ECONOMIC AND DE-
VELOPMENT COMMISSION

THE Economic and Development Com-
mission, which has been in session in

Ottawa during the past week, has ad-
journed to meet again in Ottawa the
latter part of January, when it is ex-
pected that a very considerable mass of
information bearing on its work will

have been collected. The Commission is

desirous of securing information on all

matters within the wide scope of its in-

quiries, and invites communications from
all authorities or experts dealing witlt

such subjects as:

The collection and publication of ac-
curate and reliable statistics relative to
the agricultural production of the Do-
minion;

The inauguration of some compre-
hensive plan whereby farmers may ob-
tain more readily and less expensively
than at present long and short credits
for the carrying on of farm operations
and the furtlier development of their re-

sources;

The application of the principle of
Government control to public markets,
stock yards and other like utilities:

The whole question of co-operation in

connection with the production, market-
ing and consumption, and the advisa-

bility of securing simple and uniform
legislation providing for the establish-

ing and manaeeincnt of co-operative so-

cieties;

The question of settling the vacant

lands of Canada, and the future policy

respecting immigration and colonization

in this connection.

The Commission invites the hearty

co-operation of the Canadian public in

the work which it has in hand. Any per-

son desirous of presenting written state-

ments or appearing personally before

the Commission will be accorded every

reasonable opportunity of so doing. Com-
munications should be addressed to the

Secretary. 22 Victoria street, Ottawa.
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Typical Departments in Canada's Shell- Making Plants

SCENK IN 1>AK\TI.\« nKPAUTMENT WHEKK SHELLS UECEIVK I'lN.U. TOICHES BEFOUK SHIPPING.

COMPLETED SHELLS. INSPECTED AND PAINTED, READY FOR BOXING AND SHIPPING.
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Low Level Pumping Station, Montreal City Waterworks

I

Staff Article

The origin and development of this plant, which supplies the greater portion of Canada's

metropolis with ivater for domestic and other purposes, is not only interesting, but serves to

indicate in an impressive manner the constant and periodical grotvth of waterworks pumping
equipment in a large city. The evolution of jnodern types of machines is dearly indicated.

THE main, or as it is usually

termed, "Low Level" pumping
station of the City of Montreal

water works department, is probably

one of the finest examples in this coun-

try, of the gradual modernization of an

equipment tliat, while originally of

ample capacity for the purpose for

which it was designed, was forced to

keep pace with the unprecedcntedly

rapid growth of our largest city.

The water supply was originally

drawn from the St. Lawrence river, at

a point 51/2 miles above the plant and

some distance above the Lachine Rapids,

through an open canal which gave a

head of about 20 feet at the present

location, where a dam and hydraulic

development furnished sufficient water-

power to pump enough water for the

Montreal of the fifties and early sixties.

In 1868 when the limits of the water

power had been reached, the first steam

installation was made, as an auxiliary

to the hydro-power station, and an addi-

tion of 10,000,000 gallons to the daily

capacity was deemed ample for years

to come.

In tlie eighties began the real growth

(if Montreal which was so much more

rapid than anticipated, that from 189.3

FIG. WORTHINOTON DUPLEX HIGH DUTY STEAM PU.MP.

the authorities found themselves called

upon to furnish water each year to from

kh;. I. i,i)\v i.EVKi, i'L.\ii'i.\(; station, .muntukai. ( itv vvatku wouks.

20,000 to as many as 45,000 additional

new inhabitants; a condition that had

been almost impossible to foresee, until

at iiresent the municipal service is cap-

able of furnisiiing a population of

750,000 souls.

Looking at Fig. 1, there will be seen

at the extreme right, the end of the old

liydraulic plant, which is soon to be

demolished to make room for the new

projected hydro-electric station, wlien the

old canal liad been widened, deepened and

concreted. The next building to the

left contains the first auxiliary steam

units, and the other buildings contain

the additional equipment which to-day

constitute one of the most complete and

economically operated pumping plants

on the continent.

Pumping Equipment

The plant from the very nature of its

growth exhibits in itself a most inter-

esting history of the development of

pumping machinery d\iring the past 50

years.

No. 1 pump, which is not shown in our

illustrations is still in active service,

and No. 2, which is seen in Fig. 2, is a

pump furnished by the Worthington

Pump Co. to supply water for general

purposes at the Columbian Exhibition
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ill 1893. This pump with a capacity of

8 million gallons per day was at tliat

tiuio tile last word in economy and effi-

ciency, and brought to its builders the

Grand Prize in competition with the

whole world.

It is most interesting to turn to Fig.

3, a photograph of a Ue Laval turbine

driven centrifugal pump of 30,000,000

gallons capacity, which has just been
installed. This unit is driven by a

multi-stage De Laval steam turbine

which develops 1,800 horse power when
running at 3,600 revs, per min. The
power from the turbine is transmitted

to the pump by double helical gears

which revolve the pump at 600 r.p.ra.

The steam turbine exhausts into a

Wheeler condenser, which maintains a

\ acuum of 29 ineiies. The condensate

is pumped by iiot well pump tlirough an
auxiliary heater in condenser head to

an open type Cochrane heater, which
reheats the condensate to a temperature
of 210 degrees Fahr., by means of low-

pressure steam taken from low pressure

stage of turbine.

After leaving the heater, the water
is passed through a Cochrane type V
notch recording meter to the feed pump,
which returns water at steam tempera-

ture to the boilers. The hot well pump
is also driven by steam taken from low

pressure stage of turbine.

In the background of Fig. 3 may be

seen the "Columbian'" puni|), and the

progress in puiii]) design, during the

past 30 years could not be better illus-

trated.

Fig. 4 illustrates the intermediate

stage of pump design, being a "Me--
Dougall" centrifugal pump, direct con-

nected to a "Rrowett-Lindley"' high-

speed triple-expansion engine, and of

this type, there are four pumps in plant.

The total pumping capacity of the

present equipment, pumping against a

head of 210 feet to the lower level

operated at this pressure. With tin

newer pumping machinery came engine-

requiring higher pressures, and witli

FIG 3. .SINi(JLK .STAGK, 30-IX. UK I,.\VAT. T
DE I/AVAL .MULTI-ST.\GE, ISOO H.

IKHIXE PUMP DIRECT rONXBCTBU TO
P. IMPULSE STEAM TURBINE.

reservoir aliove McGill University is as

Follows.

the exception of six old boilers that arc

used for the two oldest pumps, steam

1 Wortliiugtuu 10 milllnii gals, ppr 2i hours
2 Wurtlilugton (Columbian) s •' "
3 .Tno. Mi.Dougall Caledoula Irou Works ]2 " " '• ••

4 Worthingtoii . .
._ 32 '* " " "

.Tno. McDougall' 12 '• " " '• "
6 Canada Fouiulry ]2 "

7 Jno. McDnngal! ]2 • " " "
5 De Laval Co 30 •• • •• ••

Total capai-ity 10S '

Boilers

Tile lioiler room like the pumping
station shows the same evidence of ex-

pansion and modernization. The origi-

nal ])umps were designed to operate at

110 jiounds steam pressure, and the

boilers that served these pumps were

FIG. 4. THREE-STAGE, 20-IN. MoDOUOALL TURBINE PUMP DIRECT CONNECTED
TO 750 H.P. BROWETT-LI.VDLEY VERTICAL TRIPLE EXPANSION,

QUICK REVOLUTION ENGINE.

pressure is carried at 1.50 pounds, with
100 degrees of superheat.

The principal nnits in operation are.

6 Heine; 3 Caldwell; 3 Robb-Mumford

;

2 Howden; 1 Canada Foundry; 4 Wicks,
three of the last mentioned are of ver-

tical type and all tiie others are hori-

zontal water tube boilers. The most
recent equipment consists of the three

vertical Wicks, 350 h.p. boilers; and
last but not least is the 500 h.p. hori-

zontal Wicks, shown in the foreground

of Fig. 5, which is a view of the north

side of the boiler house.

Fuel and Combustion

Bituminous coal was the fuel used for

many years, but owing to smoke for

which the plant was formerly somewhat
notorious it was decided to use small

anthracite "Bird's Eye" coal mixed
with 15 per cent, bituminous slack.

Forced draught is used, with special

grates, and the results have entirely

justified the change. The estimated

saving by using the cheaper grades of

coal is about $40,000 annually, and with

the exception of a few minutes, when
cleaning fires, there is never more smoke
than is shown in Fig. 1.

Every car of coal, whei fielivered at

the plant, is sampled, and tested at the

water department laboratory by the
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I

chemist in chariie with a Per Se me-
ehanical agitator to determine condition

as to size and dust, and is also analyzed

for efficiency, or the number of British

Thermal Units contained per pound of

coal.

Each smoke flue is connected by

means of % inch brass tubing to a room
behind the boiler house where gas

samples can be conveniently drawn from
any boiler flue and analyzed. This prac-

tice is of great value in determinina: the

state of efficiency at which the plant is

being operated.

The forced draught equipment con-

sists of undergrate blowers. Some of

the boilers are equipped with steam jet

lilowers and special grates supplied by
the Cotton Furnace Corporation, New-
ark, N.J. ; three units with a similar sys-

tem installed by J. W. Lamoureux of

]\rontreal, while the last 500 h.p. Wicks'
unit is equipped with a Coppus Turl)o

Blower and special grates supplied by

If. L. Peiler & Co. The Coppus blower

is seen in the right-hand foreground of

Fig. 5.

All the forced draught is automati-

<'ally controlled by Mason No. 4 damper
regulators, operating special cone-seated

balanced valve-s, which give extremely

close and accurate regulation and were
furnislied specially for this service b\'

H. L. Pelier & Co.

Auxiliaries

As all the pumping engines are run

condensing, there is very little exhaust

steam available for heating the feed

water. The only exhaust available for

tliis jmrpose at atmospheric pressure is

from the engine of a high-speed electric

light set of 40 horse-power, also from
the exhaust of the boiler feed pumps,
only one of which is in operation at a

time. To overcome this diffioultv and

The cold water from the mains is

pumped through these two heaters to a

third smaller unit in which all the avail-

able atmospheric exhaust is condensed,

yielding a final temperature of from

FIG. C. LOW LIFT McDDI i;AI
FROM A 75 H.I"

I. SIIBMBROED CENTRIFUGAL PUMP. BELT-DRIVEN
WESTINUHOUSE INDUCTION MOTOR.

utilize any available heat losses, two

closed feed water heaters are connected

to the exhaust line of Nos. 3 and 4

IJumpiug engines between the engine and

the condenser. The exliaust steam is

under a vacuum of 28 inches at this

point, but the feed water heaters ab-

sorb sufficient heat from this exhaust

steam to raise the temperature of the

feed water to from 90 to 100 degrees F.

or practically to within 10 degrees of

the temperature of the exhaust steam at

the relative vacuum.

160 to 190 degrees according to the

load. The heaters used in this case are

of the Reilly multicoil type, and were
supplied by H. L. Peiler & Co.

This is said to be the only case in

Canada where exhaust steam at a high

vacuum is used for this purpose, and

I he estimated economy is about $12,000

per annum.

The two feed pumps are of the duplex

lype made by the Deane Pump Company
of Holyokc. and were supplied by the

FKJ. .-. NUUTH SIDK III' r.dll.lOl! KIIII.M SIIII\VI\(; lliAl. A.Ml ASM IIAMH.I.M; EIJl IPMENT.
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John McDoii^iill, Caledonian Ironworks,

Montreal, and Koss & Greig, Montreal.

AH high pressure drips such as those

from the steam separator, the steam

mains at each end of the plant and
from tlie steam jackets of the cylin-

ders of Nos. 1, 2 and 4 pumps, are

drained by Bundy traps discharging to

a closed receiver in the boiler room
from which they return automatically

and under pressure through a No. 124

Bundy return trap direct to the boilers.

As No. 1 and No. 2 pumps -are de-

signed for low pressure, this is reduced

from 150 lbs. to 110 lbs. by a Mason
standard reducing valve.

The boilers are equipped with auto-

matic feed control of the Berry & Wil-

liams type and the feed pumps are con-

trolled by Mjason pump pressure regu-

lators.

Emergency Station

In case of any unforeseen accident,

whereby the supply from tlie river

should be cut off, an emergency conduit

from the Lachine Canal has been in-

stalled. The fall from the canal to the

plant is sufficient to supply the pumps,

but it was deemed advisable to install

machinery to raise the water to a height

of about 6 feet.

Two similar units with a capacity of

40,000,000 gallons per day have" been

installed for this purpose. One of these

is shown in Fig. 6. These are of the

low lift submerged centrifugal type and
were installed by Jno. McDongall, Cale-

donia Iron Works.

About six years ago, the control of

the technical branch of the water works
department was placed entirely in the

hands of the Engineer-Superintendent,

and marked changes were made in the

whole operation of the plant.

The entire credit of the moderniza-

tion of the pumping and boiler equip-

ment is due to Mr. T. W. Lesage, the

present superintendent, who has been

ably supported by Chief Engineer E. F.

Valiquet and Second Engineer J. Ma-
conomy. It is a noteworthy case of the

complete rehabilitation of a plant that

was formerly a by-word for inefficiency,

and which to-day ranks as one of the

most efficient steam plants on the conti-

nent.

To Treat Zinc Ore.—The zinc in-

dustry in British Columbia will receive

a big impetus in the establishment at the

Trail smelter of a large plant for treat-

ing zinc ore, to be operated by the Can-

adian Consolidated Mining and Smelting

Co. The plant is expected to be com-

pleted by January 1. It will cost in the

neighborhood of $1,000,000. The owners

are mostly C. P. R. directors.

CANADA'S DEBT INCREASING
THE net debt of tlie Dominion has now
passed the half-billion mark, being at the

end of November •'t<501,Gf)8,l(i7, an in-

crease of nearly ten millions during the

month. This does not include the new
Canadian hundred million-dollar War
Loan, which will bring the net debt over

six-hundred millions. This will be al-

most double the public debt at the com-

mencemtnt of the war, and will involve

an annual interest charge of nearly thirty

million dollars.

At the opening of the war, Canada's

public debt stood at $331,873,814. The
increase, therefore, not counting the new
internal loan, has been, since the war be-

gan, $169,794,353. Of this, $127,265,431

is attributable to war expenditures, every

cent of which has had to be borrowrd.

This leaves $42,528,922 to be accounted

for by other borrowings.

Next Four Months 60 Millions More

War expenditure for the year ending

March 31, 1915, was $60,750,476. For
the first eight months of the present fiscal

year it totalled $66,514,955. For the next

four months, owing to the ever-increasing

number of Canada's fighting men, and
the necessity of providing them with

extra winter clothing, another sixty mil-

lions will be added. The expenditure for

November alone exceeded thirteen mil-

lion dollars. At the end of the fiscal year,

therefore, Canada's total war expendi-

ture will have reached 190 million dollars.

For the fiscal year following, the Min-

ister of Finance estimates that the ex-

penditure will be $250,000,000, or $1,000

per man. Thus, if the war lasts until

March 31, 1917, Canada's war expendi-

ture will have totalled 410 millions,

l)ringing the public debt, without taking

into account the probable necessity of

borrowing for domestic purposes, up to

800 million dollars, or $100 per head of

population. The interest charges on this

alone will be nearlj- forty million dcllars

annually, or three times the interest

charge on the public debt before the war,

and almost half the proceeds of the cus-

toms revenues of the Dominion during

normal years.

Must Retrench

An annual expenditure for pensions of

at least ten million dollars will bring the

additional amount which Canada will

have to pay from revenues every year as

a result of the war up to at least fifty

million dollars. At present Canada's

total revenues are inadequate to meet her

ordinary and capital expenditure with-

out heavy additional taxation and bor-

rowings. It is clear, therefore, that with

an additional inevitable increase in that

expenditure of fifty millions, retrench-

ment in other directions will have to be

assiduously practised if the country is

to be saved from a further addition to

the enormous debt which she will carry,

even should she be permitted to withdraw
her armies from the field in the time men-
tioned above.

This year's domestic deficit will be less

than it was last year, according to pres-

ent indications. During the last fiscal

year it totaled soMiething over fifty mil-

lions. As compared with the first eiglit

months of last year there is an apparent

gross betterment during t'le first eight

months of the present year of twenty-

seven milliims, made up of an increase of

fourteen millions in total revenue and a

decrease of thirteen millions in expendi-

ture. In connection with the increase in

revenues, customs accounts for about 8

millions, post-office receipts for about

31/4 millions and public works, including

the State Railways, for about 3i/^ mil-

lions, there being a decrease in excise

and miscellaneous receipts.

Merchants Replenishing Stocks

As an indication, for instance, that

merchants are now compelled to re-

plenish their depleted stores even in the

face of a customs duty, which in October

last averaged 36 per cent, on all dutiable

goods imported, customs revenue for

Novembei increased by five millions over

that for last November, or by over 100

per cent. How much of this represents

duties collected on raw materials for war
orders upon which a drawback will later

be accorded Avlien the finished product is

exported, is not known.

The Government railways appear to be

doing a gratifying amount of business

this season, there being an increase in

receipts for November as compared with

November, 1914, of $1,800,000. The
traffic carried this year on the National

Transcontinental from Winnipeg to the

head of the lakts, operated for the first

time by the State, may account for a

considerable portion of this increase.

Retrenchment Slight

The decrease in expenditures recorded

for the eight months is accounted for by

a retrenchment of ten millions in con-

solidated or ordinary expenditure and

of three millions in capital expenditure

as compared with the same period of the

preceding j'ear.

The turning over of a large part of

militia expenditure to war appropria-

tion accounts for six millions of the de-

crease in ordinary expenditure. Since

the total expenditure for 1914-1915 (ex-

clusive of -war) amounted to 184 mil-

lions, an actual retrenohment of seven

millions must be considered insignificant

in view of the present world-wide finan-

cial situation.
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New Machines and Appliances Evolved by Canadian Firms
Selected and Compiled

f^ot ike leaiit (/ratifyinf/ industrial feature of the past year has been the success attending
the efforts of many of our shell makers to supply both their own and the needs of others at

home and abroad in the matter of special machines and fixtures to accelerate and procure
high quality miinitions production. Many of these machines possess a permanent value and
will therefore rem.ain in service for years to come, practical m.ementoes of these times.

ALTHOUGH prior to the war most
manufacturers were of opinion

that machine tool builders had
produced all of tlie various types of ma-
chines that were considered economically,

possible, it remained, in many instances,

for firms with no pretensions as machine
tool builders to fill not only their own
demand but of others also, for tools of

diverse requirements. As each require-

ment of the industry became known, it

was quickly and efficiently sized up, so

the necessary machines made their ap-

pearance, and the list of these which are

briefly described below indicate more
than anythinfr else, the completeness of

the prasp which our metal workinpr

plants have acquired of the entire work
of projectile manufacture.

Cutting-off Machines
John H. Hall & Sons.—Their cutting-

off machines have been redesiirned and
new models brouijht out which are adapt-

able to shrannel and hisrh-explosive shell

work. The bed of the machine is heavily

constructed and to it is bolted the head-

stock. The snindle is of serviceable di-

mensions and rests in ample bearings,

the whole being entirely enclosed by a

fast iron cover. The cut-oflf slide is pro-

. ided with two tools, working in opposite

lirections, provided with power feed.

liOnsitndinal travel to the tool slide is

obtained by means of a screw and star-

whool conveniently placed at the end
of the machine. These machines are
driven by a pinion and spur gear, the
lower being received on wide-faced belt

imlloy.

Hamilton Gear & Machine Co.—A cut-

ting-off machine designed and built by
the Hamilton Gear & Machine Co. con-

sists of a main bed casting upon which
is mounted an annular chuck with auto-

matic jaws, which grips the shell body
leaving both ends exposed. The shell is

placed in the chuck from the back, and
is located by a stop rod, positioning from
the inside base of the shell. Two tool-

slides are provided, one on each side of

the chuck, the slide at the back carrying

a tool which removes excess metal from
the shell base, while the front slide car-

ries a cutting-off tool which trims the

shell to correct length. The chuck is

driven by means of a spur gear and
pinion, the latter being keyed to the

drive shaft placed at the back of the

machine. A clutch pulley, operated by a

hand lever, drives the shaft, ample belt

power being provided for the heavy
work required of it.

inches diameter respectively. The bed is

7 feet long, very rigid, and allows 21

inches between centres. A maximum
swing of 16 inches diameter is available

over the bed, iind 10 inches over the car-

riage. When desired, this lathe can be

furnished with various attachments for

different operations.

John T. flepburn.—A plain lathe de-

signed to insure speed and accuracy with

unskilled labor. The bed is of rigid con-

struction, with flat ways. The spindle

is driven through a single belt pulley

131/2 in. dia. x 8 in. face, with friction

cone clutch. The carriage is simple in de-

sign and carries a solid tool box slotted

to receive the tools. The carriage has

power traverse, and is also provided with

a double lever for moving by hand.

Single-Purpose Lathes

Canadian Fairbanks-Morse Mfg. Co.

—

Are building a manufacturing lathe of

limited capacity ( designed to meet the

demand for a plain heavy standard lathe,

which can be easily handled by non-

skilled labor. The steel gearing is cut

from the solid, and the headstoek bear-

ings are fitted with brass bushings and
ring oilers. The lathe is re<rular]y fur-

nished with a solid spindle, having nose

bored for No. 5 "Morse" taper centre.

The carriage has power longitudinal

feed only. Automatic stops control this

obtained by means of a shifting lever in

the gear box. The feed is positively

driven by gears from the spindle, all

gears suitably covered. The tool box is

of the European type, of ample propor-
tions, and has hand cross-feed only. Two
speeds only are furnished by the 6-in.

wide cone steps, which are of 11 and 14

Heavy Duty Duplex Lathe
Canadian Lindernum Co.—Two heavy

hollow spindles triple geared on the nose
avoiding torsion strains. No. 5 socket

and face plate for chuck or special tools;

two milling machine type carriages on

heavy .dovetail ways, provided with

cross-elide or other special equipment
for profiling, reaming, boring, drilling,

facing, recessing, etc. This tool was
brought out for 3.3, 4.5, and 6 in. high

explosive shells by the Linderman Ma-
chine Co. for their United States and
Canadian shops where they have forty-

five in operation doin<r practically all

operations on hisrh explosive shells, ex-

cept waving and threading milling, and
as sixty per cent, of the operations re-

quire only one man to handle two shells,

this machine has already fully demon-
strated its ability as a cost reduction

machine.
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Expanding Chuck

R. McDougall Co.—An excellent type

of expanding chuck is made with a hand-

wheel fitted to a rod which extends

through the hollow latlie spindle. Two
sets of three jaws expand and tighten

auainst tlie shell, which is pushed on the

chuck until the end of the lathe, which
acts as a stop, is in contact with the

hottom of the shell. The jaws are caused

to expand by two tapered lengths of the

central spindle of the chuck. A stiff

spiral spring, which acts as a means of

adjustment, is placed between the two
tajiered portions. Thus as the small pair

of jaws are designed to seize just before

llic larger, this spring allows the tapered

portion of the spindle to continue to

tighten the larger jawis. Flat steel

springs withdraw the jaws from the

work when the hand-wheel is turned.

Waving and Undercutting Attachment

John Bertram & Sons Co.—A fixture

which may be attached to any style of

lathe has been designed and built by the
John Bertram & Sons Co. The shell is

held in the chuck, to the face of which
is attached a triple-face cam. The tool

holders arc bolted to the ways of the

lathe, the front holder supporting the

waving tools and the rear holder the

left and right-hand undercutting tools

Fastened to the lathe saddle are the two
cam brackets. At the beginning of the

operation the saddle is moved towards
the headstock and causes the cam on the

brackets to force in gradually both the

front and back tool holders. The front

holder is held up against the cam on the

chuck by means of a spring. The cam im-

parts an oscillating motion and gives a

wave to the ribs. At the same time the

undercutting tools which slide in diag-

onal guides are forced in by two cams
on the rear bracket, giving the desired

angle to the undercut. A stop in the

centre of the fixture regulates the depth
of cut for all the tools.

Nosing Presses

Brown-Boggs Co.—A standard geared

straight side press has been adapted foi

nosing light shrapnel shells. Tlie shell

is placed on the bed plate of the pi-ess,

a sup))ort being provided to hold the

shells in the correct nosition. A heavy
nosing die is attached t't the end of the

ram; suitable ways or slides being pro-

vided in the sides of the press in which
the die slides. This machine is also

equipped with a four-point instan-

taneous clutch. Apart from beins' de-

signed for the economical production of

shells, it will also give good results as

a general purpose press.

Canadian Locomotive Co.—The bann-
ing press made by this company can be

equipped for the nosing of shells. All

that is necessary to change the press

over into a nosing press is to insert a

steel plug in the centre of the machine.

This plug is provided with a shank,

which extends down and rests on top of

the piston, from whence it gets its mo-
tion. A fixture is mounted on the centre

of the machine, into which the nosing

die is fixed. The shell is placed on the

plug and is moved upward, the nose

cortiing in contact with the die, which

forms it to the desired shape.

Thread Milling Machine

Ilol den-Morgan Co.—A machine de-

signed for the purpose of milling the

thread in the base and nose of high ex-

plosive shells is proving very efficient,

since it eliminates the risk of having

the threads stripped. A casing, contain-

ing a hollow revolving spindle is sup-

ported on the left side of the machine

bed. The inside end of the spindle is

cone-shaped to take the nose, the spindle

being self-centering. Power is sup-

plied to the spindle through a worm
driven by means of a pulley direct

driven from shafting overhead. The

outside centre of the spindle is threaded

and a clamp provided to close over the

thread when the spindle is required to

travel horizontally. The milling cutter

is held in a head which has no lateral

motion. The shell is placed in the

spindle from the left-hand side and se-

cured. The milling cutter is inserted in

the nose as far as the recess, and the

cross-slide moved up to a graduated

stop, which gives the required depth of

thread. The spindle containing the

shell is then made to revolve slowly,

and at the same time travel horizontally

outward or away from the cutter. The

spindle makes one revolution, at the end

of which an automatic stop is thrown

out. The threads are now cut and the

shell removed.

Banding Presses

Canadian Fairbanks-JIorse Mfg. Co.

—

A powerful hydraulic press for press-

ing the copper bands on shells is manu-
factured by this concern. The frame
ring is heavily constructed, being made
of steel and supported on a substantial

base. The six pressure cylinders and
plungers are of an ample size, the dia-

meter of the cylinders being 9 inches.

The shell is placed in the centre of the

press, and the plungers with the attached

die-blocks are brought up to the copper

band, squeezing it into place under a

pressure of 750 lbs. per square inch.

Oil, which is used to transmit the pres-

sure, is supplied by a high-pressure

power pump. The entire control is by

means of a small hand valve; a safety

valve also being provided to prevent ac-

cidents.

Canatiiun Ix)tomotive Co.—The pneu-

matic press which tliis firm has placed

on the market is different in many re-

spects from other ajiparatus mentioned.

The press consists of a heavy bed plate,

supported on three suitable legs, and
beneath which is j>laced a large air

cylinder. Slides are provided for the

jaws, the faces of which are slightly

corrugated horizontally. A toggle mo-
tion transmitted to the jaws from the

pneumatic piston causes them to eon-

\'erge as the piston ascends, while

uravity causes the piston to descend as

soon as the air is released. This is done
automatically by relief valve. The dia-

meter of the piston on this press is 2S

in., and the air pressure used is 100 lbs.

Chapman Double Ball Bearing Co.

—

.\ feature of the Chapman hydraulic

landing press is that it may be used in

any other capacity since the machine is

a standard "Perrin," four-post vertical

])ress. Tlie banding attachment is sup-

ported on suitable legs secured to the

lower or vertical table. The device con-

sists of a circular plate with a hole of

suitable size in the centre, to accommo-
date the shell. Eight segmental jaws arc

arranged to slide in suitable grooves on

t!ie upper side of the plate, their outer

ends forming part of a cone, wMle the

inner ends are curved to fit around the

copper band. Suspended from the upper
table of the press, is a hollow casting

containing a hardened steel rins: with a

conical bore, into which the attacbn:ent

is forced by the upward movement of the

lower table. This action causes the seg-

ments to converge on the band and press

it home in the groove. A total pressure

of 50 tons on the ram is ample power for

18 pdr. shells.

Jenckes Machine Co.—In connection

with the manufacture of shrapnel and
howitzer shells a banding press has been

desiiined and put on the market by this

Ann for the purpose of pressinsr the cop-

per band into place in the grooved recess

on the shell body. The machine consists

of a base or stand which is a

heavy substantial grey iron casting, with

a raised portion on which a rinar rotates.

This raised portion is slotted for six

steel plungers, which are machined to

bear on wedge-shaped recesses in the

ring. The inner dies which actually

press the copper band are machined as

one piece, and afterwards cut in six sec-

tions, these being loosely pinned to the

plungers to keep them in their relative

positions. The plungers are all returned

after the movement of the ring by means
of the springs shown. The main lever

and the to<rgle lever are steel castings.

The whole arrangement is operated by

means of a 12-in. air hoist cylinder, con-

trolled by a four-way valve, which per-

mits quick and positive action. The air

iioist cylinder is riveted to the main base
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in such a way that the cylinder carries

the motion of the lever without any tend-'

ency to cram.

Lymburner, Ltd.—A hydraulic press

designed to operate at a maximum pres-

sure of 1,500 lbs. per square inch, has

^been put on the market by this firm. The
press is heavily constructed throughout,

being supported on a solid cylindrical

Fbase. The circular frame which is of cast

.«teel, encloses six cylinders on the inner

ends of which are hardened steel die-

blocks or segments. Oil, supplied by a

pressure pump, is used for operating

the press. This oil passes through % in.

pipes, and enters a space between the

stationary pistons and the movable

cylinders. As the pressure rises it is

transmitted through the cylinder and die

blocks to th'o copper band. Coil springs

are provided which force the cylinders

back .Tfter the pressure has beert re-

leased.

Band Turning

.Tenckes Macliine Tool Co.—The bed of

the lathe, is a heavily ribbed flat top

casting supported on leis of a standard

type. The spindle is a substantial hollow

steel casting, finished all over, and is

driven througli a 22 in. by 8 in. clutch

pulley. The clutch is of hard fnaple, cone

type, and is operated by a compresed air

piston, controlled by a valve. The chuck

is also operated by compressed air and

is of the draw-in type. The tool slide

base is heavy and immovably clamped to

the lathe bed. The front or rousrhing tool

is fed in by a screw and hand wheel to a

dead stop, leaving a light cut for the

finishing tool. The latter is mounted to'

the rear and above the work, being so

adjusted that it can pass down behind

the shell and in passing shave the band

to si/.e. The feed is by lever operating a

pinion an d rack. The tools on this

machine can be removed for regrinding

and he replaced with precision.

Lymburner, Ltd. — The Lymburner
band turning attachment which produces

excellent results in finishing copper

bands, consists of a rigidly constructed

frame, which is secured to the ways of

the lathe in use, in the required position.

A sinde point roughing tool is fed by

means of a hand wheel, in a direction

parallel to the shell. At the same time

as this tool is roughing the hand,

a slide liolding the forming tool is ad-

vancinu: towards the work, being fed by
means of the same hand lever and spindle

as the roughinu' tool. When the ronghins'

is finished, the forming tool enters and
shapes the hand. An uprieht slide, at

the back of the device liolds the finishing

tool, which is forced down by means of a

rack and pinion operated by a hand
lever. This tool shaves the copper band
to the correct size.

Mechanical Plug 'Wrench

Holden-Morgan Co.—A machine of en-

tirely new design, for screwing home the

plugs in the base of shells has been de-

veloped by the Holden-Morgan Co. The
bed of the machine is a hollow iron cast-

ing supporting two spindle bearings and
a table for the vise. A large spur gear

is keyed to the end of the spindle and is

driven by a pinion on a clutch shaft

placed at the side of the bed. The chuck

on the spindle is made to take the square

end of the base plug. The plug is enter-

ed in the base recess, and the shell then

placed in the vise with the square end

of the plug in the chuck. A foot lever

draws the spindle and chuck back at the

same time forcing the shell towards the

chuck. The clutch at the side is then

thrown in, the spindle revolves, screwing

the plug into the shell base. A spring

forces the spindle towards the shell, fol-

lowing up as the plug enters. When the

plug is driven home, the tension is

thrown back to the clutch which slips.

The friction device on the clutch is ad-

justable and can be set to any desired

tension. The machine as a whole is of

simple design and construction, and con-

tains very few parts that can get out of

order.

Shell Marking Machines

Brown-Boggs Co.—The mechanical de-

vj#c employed in marking the base of

shells, in the machine here described

varies somewhat in principle from the

majority of marking machine being so

arranged that the pressure is exerted on

each individual letter and figure succes-

sively. The bed of the machine is similar

in form to that of a lathe, on one end of

which is supported a driving spindle with

the revolving pressure chuck. On the

opposite end of the Smachine isc the

saddle with a clamping device for holding

the shell. The operation is very simple.

First, the marking collar, in the base of

which are inserted the desired letters, is

placed over the end of the shell and se-'

cured by a thumbscrew. The shell is then

clamped in the saddle, and is moved up

to the pressure chuck by means of a

handwhcel. As the chuck revolves two

inserted rollers in the face force each

successive letter and fisrure into the base,

the depth of the impression being in-

creased or decreased as desired by mov-

ing the work carriage to or from the

pressure chuck.

one end of the bracket being pivoted. In

operation the shell is placed on the roll-

ers, and the bracket with the inserted

marking wheel is forced down by means

of a screw which is threaded through a

central boss on the cross-piece. An oscil-

lating or rocking movement is imparted

to the marking wheel by means of a pin-

ion and gear with the necessary crank at-

tachments. As the marking wheel is

forced on to the shell it also causes the

shell to roll backward and forward on

the rollers till the necessary impressions

are made. When the shell is marked the

screw is released and the bracket forced

away from the work by means of a heavy

spring. Power is supplied to the pinion

by means of a belt and pulley.

Shell Marking Machines

Holden-Morgan Co.—A compact and
accurate machine for marking shells con-

sists of a main base casting with two
heavy uprights and a cross-piece, be-

tween which the shell is supported on

rollers. A marking wheel with inserted

letters and figures is hold in a hollow

bracket placed between the two upri<rhts-.

Painting Machines

Canadian Fairbanks-Morse Mfg. Co.-

—

The following painting machine consists

of an upright standard secured to the

base by stays and which carries the re-

volving table and operating mechanism.

The table contains six sockets driven by

means of a motor secured to the base

casting. The belt from the motor is

carried over two guide pulleys to a hori-

zontal wheel. Attached to this wheel

is a sprocket wheel connected by chain

drive to a similar wheel on one of the

spindles of the rotating sockets. On this

spindle is a smaller sprocket, connected

by an endless chain to a similar wheel

on each of the other spindles. By this

arrangement all the spindles rovnlve at

the same speed, i.e., about 250 r.p.m.

The shells are now placed in the sockets,

nose down and revolve independent of

the table. Stands for the paint cans are

lirovided. so that two men can work at

one time. The machine is portable, and

so can be taken to the work without dif-

ficulty.

Canadian Locomotive Co.—An inter-

esting type of painting machine is made

in the shape of a huge drum, on the top

of which is mounted a circular table

resting on five rollers, three of which are

made of laminated leather and impart a

revolving motion to the table. Mounted

around the outer edge of the table of

the machine are sixty hinged bolts. The

brass sockets, which are screwed into the

shell nose, are then slipped over the

bolts, nose down. A bracket to carr>'

the paint can is slipped over the central

stationary spindle of the machine, and

can be moved around to any desired

)>ositinn. The operator swings the shell

inward, upon the hinsred bolts. This

causes the bevelled surface of the brass

casting in the shell nose to come in con-

tact with the largo central revolvin? disc.

The shell is thus rotated and the paint

applied with the greatest ease. Steam
coils are placed in the centre of the

machine, which permits the shells to be

dried very quickly.
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Marine Terminal of the G.T.P. Rly. at Prince Rupert, B.C.
Staff Article

The construction and installation of a floating drydock, together with a shipbuilding
and ship repairing plant at the Western Terminal of the Grand Trunk Pacific Railroad, con-
stitute an engineering achievement of no mean magnitude. Aside, however, from, the latter

feature, the establishment of such a combination plant is indicative of the far-seeing policy
pursued and developed by the railroad management relative to its Pacific Coast shipping.

THK primary consideration in the

lievelopment of this drydoek un-

dertaking was the isolated geo-

graphical position of the town of Prince
Rupert from tlic nearest supply base,

some 600 miles.

To facilitate the erection of the com-
plete plant, the structures first built

were utilized in constructing the remain-
ing buildings and docks. The first work
to be completed was the pier and launch-

ing platform, followed by the erection

of the power house and the installation

of the necessary equipment. After the

completion of the engineering and ad-

ministration buildings, the final work of

constructing the 20,000-ton pontoon
floating dry dock was successfully ac-

complished, and the operating machinery
erected in position.

A general view of the shipbuilding

plant and dry dock, and the latter with

a large vessel aboard are shown on this

page, and serve to indicate the plant

capacity.

The opening of the new dock is an

event of much importance, not only to

the town of Prince Rupert, but to the

many shipping interests in British Col-

umbia and adjoining territory.

Floating Dry Dock
The entire dry dock, with a total lift-

ing capacity of 20,000 tons, is composed
of three distinct and separate, but inter-

changeable units. The centre unit of six

pontoons, with an overall length of 269

feet, is capable of raising and supporting

a vessel of 10,000 tons; while eadi end

section, of three pontoons, and a lengtii

of 164 feet, will carry a weight of 5,000

tons. Tlicse pontoons arc united by steel

side walls or wings, .IS feet high, 15 feet

(which in the spring is often 25 feet),

and when being raised or lowered with a
vessel aboard.

When it is desired to use the dock in

separate sections, the forward three pon-
toons can be detached and moved around
the corner of the pier and located along-

llilO MOW |-|.clAri.\i; IlKIUniK Willi A I.AUOIO \ ICSSi;!, ABOARD.

wide at the bottom and 10 feet wide al

the top.

The structure as a whole is secured to

the pier by the engagement of clamps
on the dock with a vertical truss, secured

to the pile platform in such a way that

it is free to rise and fall with the tide

side tlie platform. To use the remain-

ing portion as two separate docks, the

middle section of six pontoons is de-

tached from the rear section and moved
forward the length of the front section,

and secured in position. The sliding

clamps are so arranged that whether the

VIEW OF G.T.P. MARINE TERMINAL, PRINCE RUPERT, B.C., SHOWING HARBOR. FLOATING DRYDOCK AND WORKSHOPS.
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dock is used as separate units or com-

plete, the attachments on the pier will

coincide with those on the floating dock.

Each pontoon is of timber construc-

tion, 130 feet by 44 feet by 15 feet deep,

with a crown of 3 inches at the centre,

and having 15 trusses spaced on 3-foot

<entres. A water-tight bulkhead, 12

inches thick, runs below the keel blocks

of each section, and partial bulkheads on

each side are used to strengthen the

structure. The entire dock is made
water-tight by caulking with white pine

wedges, and protected from toredo and

other marine worms by a coating of tar

and gravel, poisoned with arsenic. Over

this are two layers of hair felt, similarly

treated, and covered with creosoted

lumber secured with galvanized nails.

Pumping Machinery

The operation of lowering and elevat-

ing the dock is accomplished by twenty-

four 12-inch centrifugal pumps, one in

each end of each pontoon. The pumps
on eaeh side of the three sections are

connected by a vertical shaft and gear-

ing with a horizontal shaft to a motor

placed on the top of the pontoon

wall. Two 200 h.p. motors are used on

the centre section, and the pumps on the

end sections are operated by four 100

li.p. motors, one on the wall of each sec-

tion.

The motors are alternating current, 3

)>hase, 25-cycle, 550-volt, with wound
rotors and slip rings for variable speed

<'i)ntrol. The armature operates at about
.")00 revolutions per minute, and drives

the pumps through reducing gearing at

275 r.p.m.

Workshops and Their Equipment

All buildings are of steel frame con-

struction, with roof and floors of rein-

forced concrete; the walls of the power

plant are also of reinforced concrete,

those of the other buildings being, in

addition, covered with wood. The entire

equipment is of the most modern type,

and machinery installed is capable of

handling the heaviest and largest repairs

that may be required upon any vessel

operating on the Pacific Coast.

In laying out the general plan for the

present site, the possibility of future

shipbuilding developments was carefully

considered, and, while the construction of

steel vessels will not materialize for

some time to come, it was nevertheless

deemed advisable to construct buildings

of a permanent nature.

The broadside svstem of launching has

been provided for.

Pier Derrick

An interesting feature in connection

with this terminal is the pier derrick

shown here. This crane has a hoist-

in? capacity of 50 tons, and is capable

of taking care of the removal or instal-

lation of the heaviest pieces of ma-
chinery from or to the hold of vessels in

Northern Pacific waters. It is also used

for the 'unloading of material from ves-

sels lying at the dock to ears upon the

pier. Drydock and plant features are

given in brief as follows;

—

Type of dock—Floating.

Built by Grand Trunk Pacific Rail-

way Co.

Location—Prince Rupert, B.C.

Estimated cost—$2,500,000.
Capacity of dock—Two sections of

5,000 tons each, 1 section of 10,000 tons;

total, 20,000 tons,

Drydock Dimensions

Overall lenuth on dock keel, 604 ft.

50-TON riEK DKUKICK.

Clear width, 100 ft. between walls.

Width overall, 130 ft.

Number of lifting pontoons, 12 only.

Length of each, 130 ft.

Width of each, 44 ft.

Depth of each, 15 ft.

Buildings

Iron and brass foundry, 75 x 150 ft.

.Vlachine shop, 75 x 150 ft.

Boiler and blacksmith shop, 75 x 150

ft.

Shipbuilding shed, 160 x 300 ft.

Power house, 104 x 148 ft.

Side launch platform, 440 x 80 ft.

Chimney on power house, 175 ft. high.

n ft. diam.

General

Quantity of lumber in 12 pontoons,

4,000,000 ft.

Quantity of galvanized fastenings in

pontoons, 400 tns.

Weight of each pontoon, 490 tns.

Lifting capacity of each pontoon, 1,-

700 tns.

Quantity of bolts and spikes, 360 tns.

Quantity of steel in wings of dock,

2,400 tns.

Number of rivets used in dock,

•)00,000.

Number of 12-in. centrifugal pumps,
24.

Capacity of each per minute, 5,000

gallons.

Time required for pumping entire

dock, 11/2 hours.

Quantity of paint used on wings, 13,-

000 gals.

'

Quantity of fireproof roofing used,

130,000 sq. ft.

Quantity of lumber in wharf, 3,

000,000 ft.

Quantity of piling in wharf, 268,000

lin. ft.

Quantity of filling, 303,000 yards.

Area of yard, 20 acres.

Length of ship that can be docked,

exclusive of overhang at bow or stern,

600 ft.

Width of ship which can be docked,

05 ft.

Maximum draft of ship that can be

docked, 30 ft.

The power house contains two 1,000

U.w. turbo-generators and a large air

compressor. A .system of underground

electrical conduits has been installed

throughout the shipyard, as well as com-

pressed air lines. The boiler room equip-

ment will consist of six 400 horse-power

water tube boilers, having automatic

chain grate type stokers, such as are

known to give satisfaction with Pacific

Coast coal.

The ship-shed is provided with two

10-toi) travelling cranes, and vessels can

he constructed in this building under

cover. The engineers who designed the

dock and were in charge of construction

are Messrs. Frank E. Kirby and Wm.
T. Donnelly, of New York, J. H. Hills-

bury, of Prince Rupert, acting as their

local representative on the work. Chas.

H. Crowell is general manager and su-

perintendent of the dry dock.

LAKE FREIGHTERS SOLD FOR
OCEAN SERVICE

TWO lake freighters of the type very

much in demand have changed owner-

ship. Both are steel vessels, which have-

been in the Great Lakes trade for sev-

eral years. They are the steamers G. R.

Crowe, of the St. T^awrence & Chicago

Navigation Co., and the Algonquin, of
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the Port Colborue & St. Lawrencu

Steamship Co.

The steamer Crowe, which has been

sold to an English syndicate, will be con-

verted into an oil tank steamer for At-

lantic coastwise and Gulf of Mexico ser-

vice. The work of remodelling the

Crowe will be done at Midland, where

she will winter. The sale price of the

Crowe was not divulged. Lake ships arc

in great demand just now for the over-

seas trade, and it is announced that the

Crowe brought a good profit to her late

owners.

The Q. R. Crowe was built in Dundee,

Scotland, eight years ago for the St.

Lawrence & Chicago Navigation Co., and

is a steel steamer, 331 feet long, with a

43-foot beam, and a moulded depth of 26

feet.

The Algonquin is well known in To-

ronto harbor, and was one of the first

steel steamers to be brought to Canada.

She was built by R. Napier & Sons,

Glasgow, Scotland, in 1888, for Thomas

Marks & Co., of Port Arthur. The Algon-

quin, which latterly has been sailing un-

der the flag of the Port Colborne & St.

Lawrence Steamship Co., has been pur-

chased by A. B. Mackay, of Hamilton,

who recently negotiated the sale of the

steamer Turret Chief to a British syndi-

cate.

It is understood that the Algonquin will

be remodelled for overseas service dur-

ing the winter. She is a sister ship to

the Rosedale, and has plied with unin-

terrupted success on the Great Lakes

since her arrival from across the ocean.

LACHINE CANAL 1915 SEASON
FINAL figures regarding the Lachine

Canal navigation season of 1915, show

that 41,352,876 bushels of gTain were

brought down as against 67,343,952

bushels in 1914, a decrease of 25,991,076

bushels. Of all the grains, only corn

showed an increase, the 702,736 bushels

brought down this season being 592,803

bushels more than in 1914. "Wheat

showed the greatest decrease, the 30,-

443,678 bushels received being 19,445,-

565 bushels under last year's total. The

other figures for this year, with the de-

crease in each case, are as follows:

Oats, 8.499,035 busliels, decrease 3,690,-

542; barley, 1,276,810 bushels, decrease

2,937,673; rye, 23,1.35 bushels, decrease

250.087. and flaxseed, 407,482 bushels,

decrease 260,012.

The total number of vessels whicli

used the canal were 590. as asainst 615

last year, a decrease of 25; but their

combined net tonnage this year amount-

ed to 249,050, an increase of 19,795 tons.

The total number of trips was 7,820,

which was 1.229 trips less than in 1914.

As a result, the total combined tonnage
for these 7,820 trips only amounted to

4,110,579, or 879,393 tons less than in'

1914. The total tonnage of grain and

miscellaneous cargoes carried was 964,-

916 tons under the 1914 figures, the total

for this year being 3,265,294. There were

63,294 passengers carried through the

canal and down the rapids, as against

90,989 in 1914.

The statistics for the year also show
the following balances of advantage for

1914: Let passes issued last year, 5,764,

this year. 4,820; lockmasters' tickets up,

1,334 and 1,018: lockmasters' tickets

down, .3,014 and 2,560; permits to pleas-

ure craft, 312 and 187^ coal, 1,138,7,38

and 1,070,138 tons, a decrease of 68,600

tons to harbor, canal basin and up the

canal; trips made light for return car-

goes, 3,418 in 1914 and 2,942 in 1915, a

decrease of 476. Deducting the number
of trips made light from the total num-
ber of trips made, the result shows that

only on 4,878 occasions did vessels carry

cargoes, ns against 5,631 times in 1914.

Building Materials Carried

In building materials, lumber brought

down from Ottawa for United States

ports unexpectedly showed a consider-

able increase, 19,107,600 feet board

measure, or 46,214 tons having come
down this year. Also there were 41

rafts of 5,000 lineal feet each, making a

total of 205,000 lineal feet, or 4,100

tons, wliicli passed through to the har-

bor during the season. There were 48,-

297 tons of sand up from the liarbor to

tlie canal basin, a decrease of 17,416

tons, and 44,866 tons down, a decrease of

23,778. This makes a total decrease of

sand carried as compared with 1914 of

41,194 tons.

There was an increase of 1,019 cords

of pulpwood up to Canadian ports, the

total amount being 23,759 cords; and .t

decrease of 5,459 cords to American
])orts, that total for the season being

137,951 cords. This makes a total de-

crease of 4.440 cords. No pulp went to

Canadian ports at all this year, as com-

l)ared with 1.600 tons in 1914; also 26,-

137 tons went to American ports this

year as compared with 36,012 tons last

year, making a total decrease of 11.475

tons.

The comparative figures for "up or

westbound" traffic and "down or east-

liound" traffic arc as follows:—Number
of trips, up, 3,864; down, 3.956; tonnage
of vessels reported, up, 2.008,474; down.
2,102.105 net tons; cargo tonnage, up.

799,203; down, 2.466,091 net tons; num-
ber of passengers carried, up. 15.846;

down. 47,448.

Seagoing Tonnage

The following figures indicate that

thoua'h there was a falling off in the

total tonnage passing throusrh the canal,

the American tonnap-e increased:—Can-
adian steamships, 178 in 1915, and 190

in 1914; American steamships, 46 of

52,651 net tons, as compared with 27
steamships of 26,270 net tons in 1914,

Canadian barges, scows, etc., 215 in 1915,

and 255 in 1914; American barges, 6, as

again.st 9 in 1914; American canal boats,

145 of 14.683 net tons in 1915, and 134

of 13,206 net tons in 1914. Of the Can-
adian steamships reported, some 50 ves-

sels with a tonnage of 58,702 operated

in coastal and overseas trade during the

.season. Of the American steam vessels

reported. 18 vessels, having a total net

tonnase of 25,241, passed out for Ameri-
can ports in consequence of the law for-

bidding railways to own steamships.

Because of the million sacks of flour

in the gift to the Imperial Government
from the Dominion in 1914, this year's

total for flour passing through the canal

is 123,273 sacks, being 1.040,985 sacks

under last year. The comparative figures

for 1914 and 1915 respectively for pro-

duce carried through the canal are as

follows: Eggs 14.909, and 14,465 cases, a

decrease of 444; butter. 6..544, and 4.984

packages, a decrease of 1,560; cheese.

194.8.34. and 221.212 boxes, an increase

of 26:378; apples, 30.448, and 25,131

l)arrels, a decrease of 5,317.

The first vessel down in the spring was
the W. H. Dwyer, which was entered on

the canal books on April 23, with 73.-

036 bushels of wheat, and the last boat

through the canal was the Wylie M.
Rgan, with coal.

®
G. T. P. STEAMSHIPS

ACCORDING to information received

at Grand Trunk Pacific headquarters in

Montreal, the G. T. P. steainships oper-

ating in the North Pacific Coast waters

liave covered over eighty thousand miles

during the season of 1915. This is con-

sidered one of the most remarkable re-

cords in the coastwise trade.

Running between Prince Rupert and

Seattle the steamship "Prince Rupert,''

between June 8 and November 4, steam-

ed 40,717 miles, almost twice the dis-

tance round the world. Her sister ship

the "Prince George." covered 40,840

miles. The average distance run per day

by these vessels was 395.86 miles, and

the average speed per hour 16 49 knots.

In order to keep their schedules, these

steamships often steamed over 18 knots,

reeling off better tlian 400 miles in a day

The steamships were timed to arriv:>

at Seattle at 6.30 a.m. and 4 p.m., re-

spectively—equal to any railway sche-

dule.

Travel between Nortli Pacific coast

points remains fairly good and service

is to be maintained between the Trans-

continental trains of the company at

Prince Rupert and the cities of Victoria,

Vancouver and Seattle throughout the

winter.
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Typical Tools and Devices from
Selected and Compiled

Canadian Shell Shops

The advent of shell making was signalized by a country-wide activity in designing and
constructing the necessary tooling outfits for adapting existing plants to the new work. Great
variety of thought has been evidenced in the production of special fixtures and operating de-
vices, the all around excellence of which has contributed greatly to the success of our efforts.

IN
visitins' and describing the many

plants engaged in projectile manu-

facture, numerous appliances are

observed which, while of most imme-

diate value to their present users, have

more than a passing interest to ma-
chinists in general. A number of these

are outlined herein and form a credit-

able record of initiative and resource.

Cutting Off Billets

Montreal Locomotive Co.—-Planers

were at one time used to cut the bars

into billet lengths, but this method has

now been discontinued. A very much
similar arrangement is, however, employ-

ed on two large "Niles-Bement-Pond"'

millers. Clamping devices rigidly se-

cured to the table hold 32 bars at one

setting and eight large Disston cold saws

cut off the billets. The travels of the

table is completed in about two bourse,

iind when it has gone about lialf way.

men at the rear remove the billets and

set up another set of bars in their place,

so that when the table has completed its

travel the cutting arbor is raised and the

table returned to commence cutting at

the other end. The later cut billets are

then removed and are replaced by bar.-^.

the cutting-off process bein<r thereby al-

most continnous.

Facing Off Bases

John Bertram & Sons f'n. -After the

ragged open ends of the forgings are cut

off, the bases are next squared up. This

may be accomplished in a vertical boring

mill by the use of a special fixture. The
fixture is made of cast iron, being cylin-

drical in shape, with a heavv flanere on
the bottom, by which it is bolted to the

table. On the outside of I lie cvlinder is a

series of lugs between which the forg-

ings are clamped. In order to insure

uniform thickness of the bases, the forg-

ings are placed over, and rest upon studs

of standard height, which are placed in

the flange centrally between the lugs.

The tool is fixed, being previously set to

a gauge block. This fixture is capable of

holding twenty forgings.

Canadian Fairbanks-Morse Mfg. Co.

—

A large 4-spindle "Ingersoll" milling

machine is utilized to its full capacity,

for machining the shell bases. The shells

are held in fixtures, placed at each end
of the table. These hold 28 shells in four
grcaps of seven shells each, and are so

arranged that the cutter heads come in-

to action on their own group of shells

simultaneously; the vertical heads pro-

.iecting in advance of the side heads.

The operation is practically continuous

since while one group of shells is being

machined the operator is employed at th,^

opposite end emptying and reloading the

other fixture.

C.P.R. Angus Shops.—The back ends
of the forging may also be milled off on

a vertical milling machine. A fixture,

which accommodates these forgings is

secured to the table. The forgings are

pushed into the fixture, open ends first,

until they come against a stop, and are

then clamped securely by set screws.

The table is moved into a stop, and then

traversed by power, causing a solid mill-

ing cutter, 2y2 in. in diameter, to pass

over the face of the shell. It requires

about two minutes to complete one base

and the operation is practically continu-

ous, as finished shells can be removed,

and rough ones put in place while the

machine is running.

Canadian Locomotive Co.—A "New-
ton" rod miller .equipped with two
special fixtures extending the entire

length of the table is found to give con-

tinuous service for the work. After the

ragged ends are cut off, the shells are

placed in the fixtures; one clamp or

strap, the inside of which is formed to

fit the outside diameter of the shell,

serving to hold two shells. Two cutters

are used, each being eight inches in

diameter, by 10 inches face, and having
inserted teeth. As the finished shells:

pass under the liead they are remove<l

and rough blanks placed in the fixtures,

wliilo the machine is still in operation.

When the table arrives at the end of its

travel, the heads are slightly raised, and
the table quickly run back to commence
another cutting stroke.

Montreal Jjocoraotive Co.—In facing
off the bases of 4.5 shells a planer fitted

up in the following manner is being used
to advantage. A heavy forging having
a series of V's or notches cut in it, is

clamped to the planer bed. The shells

are placed in the V's, three shells to

each, and are gauged for length by hav-
ing the shell noses "butt" against a bar
fastened to the inside edge of the forg-

ing. They are then securely clamped
by a heavy bar extending along the top.

In machining the bases the side-head
with vertical feed is used.

Centering Jigs

Canadian Ingersoll Rand Co.—For
turning in the Lo-swing lathe with a

mandrel, a centre must be formed on the

back end of the shells, and this is done
in a little drill press. A jig having an
upright arbor, over wliich the shell is
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plaewl, is secured to tlie (hill table, antl

a hinged strap is placed over the top

of the jig. A small drill, 5-32 inches in

diameter, is run through the pilot hole,

care being taken not to have this hole

too deep because the back end of the

shell when finished must have no marks

On it. For this reason the drill is equip-

ped with a stop. The hinged strap is

then swung open and the shell and jig

are shifted over under the second spindle

of the drill press. A tool which forms

the centre is carried in this second

spindle.

Toronto Structural Steel Works.—An
interesting design of centering jig which

is rather simple in construction is giving-

excellent service. It consists of an up-

right arbor fastened to a block which

slides in vees formed on the table of the

drill press. A bushing, shaped to con-

form to the rough bore of the forging,

near the base, slides on the arbor and

is maintained in position near the top

by means of a spring; the spring resting

upon a shoulder formed by the lower

part of the arbor. There is also provided

another bushing, which is made a ^lidins,

fit for the lower part of the arbor, and is

also held in its highest position by means

of spring. This bushjng is made with a

suitahle taper so as to rest half way

into the open end of the forging. When
the rough forging is placed over the ar-

bor, it centres itself on the two bushings,

which compresses the springs til! the

weight of the forging is taken by two

stop pins. When the arbor is in its outer

position in the vees, ample room is pro-

vided, clear of the spindle for placing

and removing the shells. Centering i;^-

done by a combination drill and centre

Drill Jig for Shrapnel Noses

Alfred Herbert, Ltd.—A jig used in

conjunction with a ball bearing drill

press for drilling and tapping the small

holes in the noses of the larger shrapnel

shells, consists of a easting bored to re-

ceive a sleeve in which the shell is

clamped. At the right hand end a small

bracket and locating pluar locate the nose.

The jig is semi-automatic in its action.

When the operator pulls a handle to-

wards him the locking bolt is withdrawn,

arid on pushing it back the sleeve carry-

ing the shell rotates until the bolt drops

in again. This jig is exceedingly rapid

in action and the whole arrangement

yery compact.

Expanding Mandrels

Canadian Ingersoll Rand Co.—An in-

teresting type of mandrel used on an

engine lathe, is one which is operated

by air. A hollow arbor has a tapered

shank to fit the lathe spindle, which is

also supported and keyed to a casting

fitted to the spindle nose. A plug screw-

ed into the end of the arbor acts as a

locating stop. Two seU ul jaws are

operated by means of a hollow sleeve

and shaft similar to that used on the

mandrel previously described. These sits

of jaws are operated by a small air

cylinder placed on the end of the lathe.

When the air is turned on the pistor.

is forced back in conjunction with the

shaft and sleeve. The tapered portions

on the end of these engage with the

tapered jaws forcing them out against

the wall of the shell. A retaining spring

of suitable strength holds the jaws to-

gether and causes them to fall away
from the work upon the return of the

piston to its original position.

Canadian Locomotive Co.—The dis-

tinctive feature about the following t.ype

of arbor is its simplicity in design. The
body, which is made of steel is turned to

three diameters, being bored at the

larger end to fit the lathe spindle, and
counter bored, tapered and threaded to

fit the rod which operates the jaws.

The second diameter is turned so that

the forging will slip over easily. To
the smaller diameter .is fitted a milled

jaw which acts as a stop and locator.

Three slots are milled near the inner

end of the second diameter, and corres-

ponding jaws made to fit. These jaws

are operated as previously stated by
means of a central rod which passes

through the lathe spindle. When this

is screwed in by means of a handwhecl
keyed to the outer end the tapered por-

tion forces out! the expanding jaws.

AVhen the rod is withdrawn a spring fit-

ted to grooves turned in the thin jaws,

causes the jaws to contract, leaving the

forging free to be removed.

Chapman Double Ball Bearing Co.

—

In rough turning the shell body a speci-

ally designed mandrel for this class of

work gives excellent service. The hol-

low arbor has three shoes at the front

and three at the back which grip the

forging at the base and nose respective-

ly. A hollow sleeve, tapered on one end
to engage with the rear set of shoes ex-

tends the full length of the hollow

.spindle of the headstock. A shaft which
is mounted in the sleeve and tapered on
the end to engage with the front set of

shoes, extends throughout the length of

the hollow slet've, projecting past the end
of the sleeve. The sleeve and shoft have

left and right hand threads respectively

cut on these outer ends, each with a
handwheel threaded to suit, by means
of which the shoes are tightened or re-

leased. A chuck, fitted to the lathe

spindle, has a floating ring which is

tightened on the nose of the shell and
drives same.

Jenckes Machine Co.—When a boring

mill is used for rgu?h turnin? the out-

side diameters of shells a specially con-

structed arbor is required. One used on

a "Bullard" mill is iiiade with a heavy

base by which it is bolted, centrally to

the table. The body of the arbor is bored,

and a small pilot or rod, tapere<l on the

end to engage with a set of shoes, is

made to fit. The shell is placed over the

arbor and by means of an eccentric,

placed at right angles to the pilot, the

latter is forced up, causing the shoes to

expand and grip the inside base of the

shell. The nose of the shell is gripped

by means of chuckin<.r arrangement simi-

lar to that used on a universal chuck,

the jaws gi-i|)ping the sliell from the in-

side.

J. A. MofTal. All expanding mandrel
used in turning shells where the bore is

|)arallel, is made as follows: A sleeve

is turned to about .010 in. smaller than

the bore of the shell, and a tapered hole,

threaded at the smaller end is bored

along its entire length to fit a tapered

plug. The sleeve is split in the centre,

thus allowing it to expand when the

plug is screwed in. A round steel spring

liolds the two pieces of the sleeve to-

gether. The outer end of the plu^ is

centred and has a square milled on if

which fits a driver on the face plate.

The threaded end is made, a standard

pitch thread, which prevents the plug

from pulling out when the sleeve ex-

pands.

Lymburner, Ltd.- Another type of

mandrel has a flange which is secured to

the face plate or chuck. A sliding col-

lar or sleeve slips over the outside of

the casting, and when this sleeve is ad-

vanced by means of a lever, three in-

ternal tapered slots act upon correspond-

ing dogs. This action forces a hardened
steel bushing forward and pulls the

central rod backward. Tapered grooves

formed on the bushing and end of the

rod, force steel dogs, arranged in groups

of three, outward, causing them to grip

the shell. In releasing the shell, the

sliding collar is moved back, and a

spring acting on the bush and steel col-

lar causes a relative movement between
the bush and shaft, thus allowing the

dogs to release their hold.

E. T. Spidy.—Since long holes are

not alw'ays perfectly straight, a man-
drel to average up the hole has been de-

signed. It consists of a body threaded

to suit the machine spindle, and bored

out parallel. A spindle is fitted closely

to this bore, which has a cotter fitted at

the lathe spindle end. Corresponding

slots are milled in the body to allow for

the travel of the cotter. On the outside

of the body two steel sleeves are fitted.

then split in three sections, these being

held together by a retaining spring. A
solid sleeve placed between these, acts

as a spacing block and transmits power

applied by the centre spindle, through a

nut and end bushing. By this method

all the tapered faces act in unison, but
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do not tighten up till both split sleeves

are engaged with the hole.

Nose Bevelling Cutter

Toronto Structural Steel Works. — A
tool for shaping the mouth of 4.5 shells

preparatory to nosing was designed to

be used in connection with a radial drill.

It consists of a sturdy bar, a suitable

tapered shank being turned on one end

to fit the drill spindle. The other end

is provided with a substantial pilot turn-

ed to fit easily in the bore of the shell.

This allows the full power of the ma-

chine to be applied without causing ex-

cessive chatter. A slot is milled in the

body of the bar to suit the cutter, which

is of the flat double-edged type, bevelled

to the correct angle. This is securely

held by means of a tapered key. This

key is left sufficiently long to project

beyond the cutter, thus enabling it to act

as a suitable stop.

Combination Reamer

Canadian Buffalo Forge.—A reamer

for finishing the inside body, reaming the

pounterbore and roughing the fuse plug

seat is used in a 20-in. drill press. The
reamer is about ISVs in. long over all

and has a taper shank for fitting into

the drill press spindle. At the end of

the shank the reamer widens out, and
has slots for four fly cutters. These cut-

ters are % in. square and have a bevelled

cutting face for forming the fuse plug

seat. The cutters are held securely in

position by a ring with a set-screw for

each. Under the set of cutters is a ream-

er for finishing the counterbore in the

nose preparatory to being threaded. At
the other end of the spindle, the exact

distance away, is another reaming cut-

ter for finishing the bore of the shell.

The cutters are secured to the spindle by
dowel pins. In operation, the bottom
cutter starts at the top of the hole, and
travels down with power feed, followed

by the cutter above. When both have
nearly finished their work, the four small

cutters above beirin the form of the fuse

plug seat. This combination makes a

verv accurate and efficient tool.

Grooving, Undercutting and Waving
.Tohn Bertram & Sons Co.—Cutting-

the groove and wave is done on an or-

dinary ensrine lathe fitted up with a

special fixture. One end of the shell

forging is held in a chuck which has a

cam attached to its face, while the other

end is supported in a cup centre. The
tool holders are secured to the lathe bed
and the brackets, holding the feed cams
to tlie saddle. The groovin? and waving
fool is held in the front liolder, and the

undercutting tools, left and right hand
are held in the back holder. In opera-

tion the saddles move forward and
cause the cam on the brackets to force

in gradually both front and back tool

holders. The front holder is held up
against the cam ring on the chuck by
means of a spring. As the cam revolves

with the chuck it imparts a reciprocating

motion to the tool which thus forms waves
on the ribs. At the same time the back

tool holders are forced in to undercut

the sides, by the two cams, in a diagonal

direction, obtained by the holders run-

ning on diasronal guides. A stop reg^u-

lates the depth of all tools.

Canadian Locomotive Co.—These op-

erations are performed on a C. M. C.

lathe in the following manner: A tool

jiost fitted to the hack of the cross-slide

holds a roughing tool which when fed

in cuts the groove, roughing to width.

This is withdrawn and a turret tool

holder mounted on thel front of the

slide is brought into operation. The
right and left hand undercutting tools,

which operate in slides of the correct

angle, are fed in by means of a cam
shaft to the end of which is attached

a hand lever. The cam is so designed

that the tools cut to the finished depth

and width just as the highest point of

the cam is reached. The tools are now
withdrawn and the turret swung around
permitting a roller to register against a

three-point face cam, attached to the

face plate. By pressure of the roller

against the cam plate, tlie necessary os-

cillating movement is communicated to

the waving tool, which when fed into

the finished depth, cleans np the bottom

of the groove, and at the same time cuts

the wave ribs.

Lachine Mfg. Co.—A device for un-

dercutting the sides of the driving-band

groove consists of a fiat plate provided

with two grooves machined to the proper

angle, and in which slide two tool car-

riers. These have a number of racV

teeth cut on their adjacent sides to en-

gage with a pinion which when oscillated

by a suitable lever, brings either tool

in operation as desired. The tool car-

riers are made a close sliding fit in the

grooves and are retained in position by

suitable keeper plates fastened to the

main castings. Adjusting stops are also

provided at the outer end of each car-

rier to regulate the depth of cut.

A. B. See Elevator Co.—A special fix-

ture used on a MeDougall lathe shows
a considerable amount of ingenuity in

desi<rn. The main casting which com-
prises a roller steady rest and tool posts

is bolted to the lathe carriage. The
shell is driven from the nose end by
means of a chuck, and is supported near
the base by the steady rest, leavinsr suf-

ficient room for the operation of the

tools. The first operation after settin'r

up is grooving, the tools for this purpose
heino- held in the front tool post. A com-
bination tool post nt the back holds the

knurling and undercutting tools. When
the knurl is in position the undercutting
is performed by two tools which are
operated in slides planed to the correct
angle.

Toronto Structural Steel Works.—An
ordinary engine lathe equipped with a
well designed combination turret tool
box and the familiar cam ring on the
chuck gives good service for these opera-
tions. The shell base is supported in a
cup center and is driven by a plusr centre
in the nose end. The grooving tool is

of novel design, being formed in two
parts and is fed in to the required depth
and moved to each side to form the de-
sired undercut. A relieved portion in

front of the tool allows for a sufficient

amount of material to be formed into
the waved ribs. A toggle arangement is

secured to the end of the tailstock, by
means of which a bar is caused to com-
press two springs which force the car-
riage against the cam ring on the chuck,
thus imparting the desired reciprocating
motion to the tool. A roller on the side
of the carriage makes contact with the
cam.

Thread Milling Attachment

Marsh and Ilenthorn—The converting
of a universal grinder into a thread mill-

ing machine, demonstrates what mav be
done in the way of adapting standard
machines to special work. All that is

necessary is to mount a special head on
the work spindle embodying a large bear-
ing, which when bored and split makes
a combination chuck and bearing. The
necessary travel is given to the head by
means of a fourteen pitch master screw,
working in a nut of the same pitch. The
arbor which carries the milling cutter
is supported in the wheel stand.

Grinding Shell Bodies

Hamilton Gear & Machine Co.—The
special holding arangement designed for

use on a Ford-Smith grinder diflFers

somewhat from that in other shops. The
shell is mounted on centres, and is driven
by gripping the nose end of the rouffh

sliell about where the shoulder is to be
finished. This method of drivins relieves

the chuck of all strain due to the pres-
sure of the grinding wheel. The live

centre oflfers a firm support for the shell

and conveys the grindina: vibration

directly into the frame of the machine.
The reduction of noise due to this

method is remarkable.

A. B. See Elevator Co.—The external

grinding of shells is being accomplished
by means of an old lathe fitted up with
a taper attachment. A suitable casting
is secured to the cross-slide, carrying the
arbor and grinding wheel which is belt-

driven from an overhead shaft. Brackets
are fastened to the back of the lathe to
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which is bolted a plate, with a cam at-

tached, and shaped to suit the contour
of the nose. A roller is held in contact

with the cam by means of a spring on
the cross-feed spindle.

J. H. Moore.—To make sure; that all

shell bases are of uniform size and finish

there has been designed and built the

machine herein described. It is what
mijrht be termed a special purpose grind-

er, being built for this work only. The
work chuck is of the three-jaw univer-

sal type, allowing the shell to be quickly

and accurately adjusted in position. The
shell is gripped around the body just

above the driving band, leaving the base

end exposed. The grinding wheel is

mounted between driving flanges on a

spindle carried by a grinder head, which

is arranged to slide crosswise on the car-

riage. This machine grinds two surfaces,

as in addition to facing the base end of

the shell, the wheel is used to grind the

outside diameter of the base, thus neces-

sitating a longitudinal motion by means
of hand wheel and rack on the front of

'

the machine.

Profiling Attachments

Canadian Fairbanks-Morse Mfg. Co. —
After nosing, the shell is rough turned

to profile with a flat forming tool. Fol

lowing this it is chucked by the base,

nose down, in a universal chuck secured

to a drill press spindle. It is then

forced down into a fixture which has

three pairs of guiding rollers and also a

flat forming tool for finish scraping the

nose to shape. One pair of rollers is

fastened on a gate, which opens to allow

the shell to enter and leave the fixture.

The action of this method is identically

that of a huge pencil sharpener.

Hamilton Gear & Machine Co.—The
profiling attachment here used varies

somewhat from the usual arrangement.

The templet is mounted on a rigid bar,

which is securely fastened to the tail-

stoek instead of the headstoek, as in

some cases, or the lathe bed in others.

The adoption of this principle overcomes
the necessity for locating the shell

accurately in the chuck in relation to

the templet, and also enables full advan-
tage to be taken of the allowable varia-

tion in the overall length of the shell, so

that when a shell comes through which
is a little long, it is not necessary to re-

move any more metal than is necessary

to come below the high limit; whereas
when the profile copy is fixed rigidly to

headstoek or lathe bed, the tool will cut

to the same point every time, unless the
shell be adjusted in the chuck, which
takes time, and is not so easily controlled
as the method described.

Toronto Structural Steel Works.—An
interestins' attachment for use in profil-

ing may be described as follows: A sup-

jiorting bar is fixed to two blocks which
are clamped over the front vees of the
latlie bed at suitable points. A roller u
mounted in a bracket fastened to the
side of the cross-slide. Hy means of two
powerful springs attached to the lathe
carriage, the cross-slide is pulled for-

ward keeping tiie roller in contact with
the profile bar which is mounted on the

supporting bar.

Drill Press.—A method of using the
drill press for profiling is in connection
with a hollow mill with inserted cutter.

The east iron body is provided with a
taper shank to fit the drill spindle, and
is bored out concentric with the shank,
to the finished shape of the shell. The
outside diameter is made considerably
eccentric, the heavy side being cut away
to allow the blade to be secured in the
proper position. It is held in place by
a clamping plate, which is formed with
a heel, thus providing suitable support
for the adjusting screws. This tool is

used only for the finishing cut or scrape.

Driving D'evice

Toronto Structural Steel Works.—

A

driving device used in connection with a
profiling attachment previously describ-

ed, combines a driving plate and a

method of locating each shell in relation

to the profile copy. A cast iron arbor
which is threaded to fit the lathe spindle

is turned to a suitable diameter to re-

ceive an indexing plate, holding a spring

plunger. The nose of the arbor has a
left hand thread 2.6 in. diameter, which
fits the driving plate; a spot being re-

cessed on the back of this to receive

the plunger. The point of the arbor is

turned down and a hardened steel cap,

threaded to fit the shell nose is provided.
The shell is screwed on to the end of
the arbor till it tightens against the edge
of the driving plate, the left hand thread
automatically locking the parts tosether.

After the shell is machined, the plunger
is removed from the driving plate, which
is then slackened off by means of a

wrench. When the shell is screwed off

the arbor the driving plate is turned
back to its original position, and locked
by the plunger.

Copper Band Turning

John Bertram & Sons Co.—A simple
method of machining the driving band
is by means of two tool holders secured
to the front and back of the cross-slide.

A bracket is secured to the side of each
tool box, which holds an adjustable set

screw, which acts as a stop. The rough-
ing tool is held in the back holder, and
is fed in by hand by means of the cross
feed handle, till the stop is reached.
The feed handle is then reversed, caus-
ing the roughing tool to back out and
the finishing tool held in the front hold-
er to enter and complete the cit.

Canadian Ingersoll Rand Co.—Engim
lathes equipped with suitable fixtures are
extensively used in turning the copper
bands. The shell is held in a ciiuck and
located by a stop on the cross-slide. The
roughing tool is held in an ordinary tool

post and fed in to a stop, which deter-
mines the depth of the roughing cut.

The finishing tool is held in a special

fixture secured to the back of the cross-
slide. The tool works in a vertical slide

on the back of which is a rack. A pin-
ion, operated by a hand lever, engages
with the rack thus allowing the tool to
be moved down across the back of the
shell, shaving the hand to size.

Socket Tightening

Chapman Double Ball Bearing Co. —
After the shells are filled they are ready
for receiving the sockets, and for this

purpose a specially designed ball-bear

ing driver and a large single-ended tap
wrench is used. The plug, or driver, con-
sists of a squared shank, and a straight,

threaded portion, of the same diameter
and pitch as the inside threaded part
of the sockets. Upon the upper part of
the thread are two steel nuts fitted with
grooves on their adjacent sides to form
a ball-bearing raceway. The bottom nut
seats against the socket, and is jammed
by the upper nut on account of the much
greater friction in the thread bearing
than in the ball bearing. For the same
reason the backing of the wrench in-

stantly releases the plug from the socket
from which it can be then unscrewed by
hand.

Massey Harris Co.—The use of a drill

press instead of a hand wrench for driv-
ing home the brass socket in the nose of
shrapnel shells effects a double savins-

in the fact that a workman can maintairi

a higher rate of output; and secondly,
the tool employed can be used to reduce
the amount of work necessary on sub-
sequent operations. In this case the shell

is held in a hinged vise bolted to the
table of an ordinary vertical drill press.

A hollow mill is fitted to the spindle
and when fed down on top of the socket,

inserted teeth dig into the metal and
take hold firmly. Continued pressure on
the feed lever screws the socket home,
the point of tightening being indicated
by the teeth beginning to cut the edge
of the socket. The cutter teeth are so
designed that they do the work of a
roughing tool, for machining the outside
edge of the socket.

Socket Eemoving

Brown Boggs Co.—It is often neces-
sary to remove the fuse soi-ket. after the-

final weight test, in order to insert shot
and bring the shell up to the desired
weieht. To remove the socket after it

is finished requires careful handline. but
the difficulty has been overcome bv the
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use of the following tool. It ponsists nf

a plug threaded right hand to tit the fuse

socket. The shank of this plug is thread-

ed left-handed and a nut made to fit.

To remove the shell, the plua- is first

screwed into the socket and then the left

handed nut screwed down until it comes

in contact with the nose of the socket.

Continued pressure causes the socket,

plug and nut to nnscpi'- ns a unit.

Painting Devices

Vickers, Ltd.—In the painting of

shells an ordinary air motor is being used

for revolving the jig. Four plates are

placed on top of cylindrical pieces

secured to the top of the bench. These

plates have a stem or shaft passing

down through the bench. Attached to

the bottom of each shaft is a gear which

meshes with intermediate gears. To the

central gear is attached the air motor

shaft which is supported in an upright

position. The shells are placed on top of

the revolving plates and are driven by

means of a square lug engaging with the

square hole in the shell plug.

General.—The following device is giv-

ing good results in several shops, al-

though the output is not as large as

with multiple painting machines. A
cast iron base is secured to the bench

and has a ball groove machined on top.

A hole is drilled through the centre of

the base, and a shaft which is made to

fit, is fastened into a head. A ball

groove of the same dimensions as that

in the base is machined on the bottom

of the head, and a cup-shaped recess,

with a square boss projecting upwards,

is formed on top. Balls of suitable size

are placed in the ball-race. The shell is

placed in the head, nose doi'n so that

the square boss engages with the hole in

the plus. The device is revolved by

means of a grooved pulley placed on the

shaft, beneath the bench, and driven

from any convenient source of power.

Pump Drive

Canadian Westinirhouso Co.—A simple

and effective method of producing a con-

tinuous flow of cutting compound used

in turning shell forgings includes the

use of the back gear hub. The lathe

spindle is direct driven by the belt at a

constant speed, leaving the remaining

steps of the cone unused, and the back

irears idle. One of the cone steps not in

I

use is cross belted to the back gear huh

from which another belt drives a small

centrifugal pump located at the bottom
of the machine. By this method the

supply of compound can be varied by
belting' from a larger or smaller step of

the cone.

Special Chucks

Brown-Bogffs Co. — The following

chuck was designed to be used in connec-

tion with a Jones & Lamson lathe for

rough turning nose and boring opera-

tions. The body of the chuck is flanged

and bolted to the face plate. Fitted to

the tapered bore of the body are three

collet jaws, which are held together by

means of two coil springs. A rod ex-

tends through the lathe spindle and to its

inner end is attached a grooved easting

which engages with a square lug on

each of the three jaws. The outer end

of the rod is threaded and carries

a hand wheel. By this arrangement the

jaws are drawn in, the tapered faces

causing them to compress, and securely

hold the inserted shell.

C. P. R. Angus Shops. — A simple

chuck used in boring operations on

shrapnel shells consists of a casting fit-

ted to the lathe spindle. This casting is

bored out to receive the shell after which

it is split to a suitable distance back.

Two studs are screwed into one-half of

the casting and nuts on the other end

of the studs cause the two sections of

the split casting to close in, firmly grip-

ping the shell.

Canadian Locomotive Co.—An excel-

lent type of split collet chuck, for use in

connection with a boring mill, is con-

structed with a heavy flange by which

it is bolted to the table. The upright

portion of the casting is bored to a suf-

ficient depth, this bore being tapered at

the mouth for a considerable distance

tack. A split sleeve, which is bored to

suit the shell forgings, is turned to cor-

respond with the tapered hole in the

main casting. The bottom end of the

sleeve is turned down, and threaded to

suit a heavy nut, and passes down

through the base. A recess is provided

in the base of the casting in which this

nut operates. When the nut is tighten-

ed against the top of the recess, it acts

similarly to a jack-screw, the tendency

being to pull down the sleeve, causin'i'

it to contract by the action of the two

tapered faces.

C. P. R. Angus Shops.—For holding

sliells while grooving and waving, the

following simple chuck is being used,

and is giving satisfaction. The body is

fitted to the spindle nose, and is bored

out to fit a tapeted split sleeve which

holds the shell. The outside diameter of

the chuck body is threaded at the end

and a large nut fitted to it; the latter be-

ing recessed and threaded for slightly

less than its entire length and the re-

mainder bored to permit the shell to be

slipped through. The shoulder which is

thus left in the nuts bears against the

outside face of the sleeve, and continued

pressure on the nut forces the sleeve in,

causing it to contract on the shell body.

Oeneral.-—The chuck here described is

one which has been designed for use in

finishing the brass sockets. Fitted t )

the lathe spindle nose is a cylindrical

casting, bored to a suitable size and
depth, the mouth of which is tapered for

a considerable distance back. A tapered
split sleeve which is bored slightly

larger than the shell is made to fit the

bore in the casting or chuck body. The
sleeve is compressed, when it is forced in,

by means of a geared nut fitted to a

threaded recess in the wall of the body,
and which engages with a slot cut on the

outside of the jaws. The nut is turned
by means of a key and pinion, the teeth

of which mesh with the teeth cut on the
outside of the nut.

TORONTO WORKS DEPARTMENT
EXPENDITURE

THE annual report of Toronto Works
Commissioner indicates that municipal
expenditure in public works has shared
in the wave of retrenchment due to the

necessity for economy in all non-pro-

ductive investments. A decrease of

$1,342,757 is shown in the expenditure
of the department up to December 4
over that of last year. The principal

item of reduction is in the sewer section,

the decrease being $1,239,830.

The main sewage disposal works are

now handling an increased flow, exceed-

ing last year's flow by 4,000,000 gallons

per day. New sewers to the extent of

32.4 miles were laid.

Roadways, including pavements and
sidewalks show a decrease of $801,039,

leaving this year's figure of $2,736,961

as the largest sectional expenditure. The
mileage of pavement laid amounts to

32.867, against 42.93 last year.

The largest item of increase shown is

that of $591,233 in the railways and
bridges section. About 25 per cent, of

the steel required for the Don and Rose-

dale sections of Bloor Street viaduct has

been fabricated, and 54,000 cubic yards

of fill have been deposited in the Bloor

Street section. Various other works, in-

cluding two subways and two bridges,

were completed.

The civic railway continues to show a

steady increase, the St. Clair and eastern

divisions amounting to 16 per cent, over

1914.

The contract for the filtration plant is

completed to the ext-ent of 70 per cent.,

and is expected to be in operation about

.Tune 1st.

The installation of two new steam

pumping units of 24.000,000 gallons'

capacity each has been completed, and

now await connection with the distri-

bution system, and contracts have been

placed for two electrically-driven centri-

fugal pumps of 20,000,000 gallons' ca-

pacity each. The water consumption t)

November 30tb, 1915, was 16,160 million

gallons, compared with 16,818 million

srallons for the correspondincr period of

1914.
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The Origin of Shell Sizes: Their Variety and Purpose
By C. T. D.

The superiority of Germany'a ammunition supply was made doubly valuable by the iiri'i-

innnity of her artillery equipment. The overlapping of gun -nzes in the Allied forces made the
provision of numerous sizes of shells necessary, thus aggravating the problem of quantity sup-
ply. The elimination of odd-size artillery ivill proceed as rapidly as consistent with present
operations, the adoption of standard sizes being a question still very much in tlie futurr.

WITH eacli inerpase of size in the

projectilt's made by the niimpr-

ous firms in tliis coiuiliv. there

has been corresponding inteust in the

guns in which they will be iiKcd. The

variety of sizes or calibres called for

has not been so siTeat as in otlier coun-

tries, but the comparatively small dif-

ference in size, for instance 4.5 in. and

4.7 in., has freti'icntlx- ui\-en vise to in-

quiry as to the why and wherefore.

With t'le preparations for larg'e sliells

U-f-jng on actively in our midst, interest

naturally centres on tliein more than

on shrapnel, especially as the use of the

latter seems to be postponed till such

time as the enemy can be gotten out of

his burrows.

Classification of Shells

For comparative purposes, shells are

conveniently classified as heavy, me-

dium and light, and a. list of tlie more
familiar British sizes with such particu-

lars as are available is given.

The 9.2 in. shell is the largest so far

in course of production by Canadian
makers. This size of gun was adopted

by England after a number of 9 in. guns

had been supplied to Italy by Armstrong
of Genoa. The size (9.2) was decided on

owing to the adoption of 9.45 in., cr 240

mm. as a ffenerRl standard in most coun-

tries outside of England, Russia, .Japan,

and United States. Pro.jectiles for this

gun weigh 375 to 474 lbs., and firing

charges 103 to 129, the Krupp standard

being 419 lbs. for the shell, and 113 to

173 lbs. for the charge.

The 9.2 in. shells will continue to he in

demand by Britain, although the disad-

vantages of non-interchangeahility with

the French 9.4 in. ammunition are bound
to be felt on frequent occasions at

present.

Numerous Shrapnel Sizes

A point which has been noticed by
anyone taking even a casual interest in

munitions is the number of sizes around
3 in. The sizes in use by the various

nations include the French 75 mm.
(2.95 in), the English and America'! 3

in. gun, equal to 76.2 mm., also a Ger-
man gun of 77 mm.; the size most in use
at the present moment being the 85 mm.
(3.31 in.), which is in use by both
French and German armies, and which
is represented in the British sizes by
the familiar 3.29 in.

The close approximation of these

sizes has lead to the adoption of 3.3 in.

as the standard shrapnel size, excepting

tlie French 75 mm. (2.95 in), which
possesses individual features of suf-

licient merit to insure its continued ex-

istence as a standard size by itself. As
a matter of fact, the excellent qualities

iif this gun as a field piece, particularly

its flat trajectory, render its adoption
for short range trench work diflBcult;

consequently in order to get full use of

the enormous quantities of ammunition
which are being- made for this gun, the

Creusot people are producing trench

mortars which fire the shell at a high

angle with a greatly reduced charge,

thus enabling shells to be dropped into

a nearby trench.

While 3.3 in. has also been in demand
as a size for high explosives, there seems
to be a probability that this class of

shell will be produced more prolifically

size should be sure of a continuance of

demand over some of the other sizes

which are due to be discarded either

during or after the war, and therefore

will be supplied with ammunition on

mucli more restricted lines than guns of

a more permanent type.

The 8 in. and 9.2 in. which are the

largest sheila contracted for in this

country are for use with howitzers on
comparatively short range work, and
should not be confused with naval or

armor-piercing shells of similar sizes.

The 12 in. gun superseded the 10 in.

so quickly and completely in British

naval practice that Germany and
Austria were at a disadvantage with
their 280 mm. (11.02 in.) size commonly
referred to as 11 in. These were de-

veloped by the Krupp people and copied
by the Skodawerke establishment in

Austria. They were of little use against

Dinmptpr
In Inphfs 3

Weight of

shell, lbs

Weight o(

charge, Ihs

Light

.2^ 4

29

35 3.5
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case the exact quantity of the charge

being: fixed, hence the term "fixed am-

munition."

Guns from 3 in. to 6 in. bore may be

similarly constructed or may be design-

ed for the use of loose charges in bags

or cases, the amount of charge being pro-

portioned to the desired angle and range

of fire under various circumstances.

Guns larger than 6 in. are nearly always

fired with loose ammunition.

Quick-firing guns of 6, 3, and 1 pdr.

sizes are in use by most nations, and re-

ceive their ammunition from various

national arsenals. They are largely used

in trench work and submarine attacks,

and have been mounted on aircraft.

Anti-aircraft guns have been developed

in great numbers by all of the powers,

but considerable reticence has been

shown regarding their details.

Just what sizes of guns will survive

can not be foretold in view of probable

developments, but the ultimate elimina-

tion of many sizes which overlap or

[wssess no justifying advantage, is cer-

tain. The present struggle has shown

the vital importance, not only of having

ample supplies for all guns, but the in-

estimable advantage of the fewest pos-

sible sizes, and these the most adaptable

to varying conditions of the conflict. The

question of interchangeability between

different nations depends on factors

which cannot be considered from a tech-

nical point alone, and will be determined

largely by the political aspect of the

world's affairs after the war.

®
LOCOMOTIVES FOR RUSSIAN

GOVERNMENT
THE Canadian Locomotive Co., Kings-

ton, Ont., are building litty Decapod

type locomotives for the Russian

Imperial Railways, and the first lot

CANADIAN MACHINERY

the first locomotives exported from Can-

ada.
5-Ft. Gauge Track

The locomotives are designed for

operation on a 5-ft. gauge track, which

is generally used as the standard gauge by

Russian railways. Tiie axle loads are

limited to 35,000 lbs. per axle, yet the

engines ara of considerable capacity,

having a tractive effort of 51,500 lbs.

at 85 per cent, boiler pressure. They

are designed to haul 1,000 metric tons

up a grade of .8 per cent, at a speed

of about 10 miles per hour.

Special materials and equipment have

bflen used to a great extent, and the

construction is in accordance with the

best American practice, many of the de-

tails being interchangeable with loco-

motives of the same type and size al-

ready built by the Baldwin and the

American Locomotive Companies.

Fuel and Firebox

The fuel in service is a low grade of

soft coal and is burned on a rocking

four-section grate with two dump bars.

The firebox is of the wide type, extend-

ing out and over the driving wheels,

and is equipped with a security brick

arch supported on water tubes. The

boiler is of the straight type with a

mud ring made up with cast steel ends

and forced steel sides welded together.

An auxiliary safety valve dome is- pro-

vided which carries two safety valves

and the whistle; this auxiliary dome is

also used for inspection purposes. A
third safety valve is attached to the

cover of the main steam dome.

The firebox is of copper, as also are

the staybolts in the water-legs. The

front end of the firebox is supported by

three rows of expansion stays; the nut

on the upper end of the radial stays is

seated in a die forged stirr\ip which is
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Forty-nine of these engines are

equipped with the "Rushton" ,power

screw reverse gear, while the "Casey-

Cavin'" screw reverse gear is to be ap-

plied to the remaining one, both gears

being operated by air.

The machinery, frames and cylinders

are designed after American practice.

The pistons are of solid rolled steel with

three cast iron packing rings sprung in,

and are supported by an extension on

the piston rod with a guide attached to

the front cylinder head. The cylinder

heads are of east steel, single bar guides

of I section being used. The main driv-

ing wheels have plain tires, while all the

others are flanged, and the wheel base is

such that the engine will traverse a

curve of 350-ft. radius.

There is a wide running board of

steel plate, • diamond tread, having a

handrail at the edges and continuing

around the front deck plate in accord-

ance with Russian railway practice.

The cab is of steel with side doors,

and the front end of the tender is en-

closed with a hood projecting under the

cab of engine, protecting the crew from

the weather. The couplers are of the

hook and screw type of European prac-

tice, as are also the spring buffers. Rus-

sian-Westinghouse automatic air brakes

are used, along with the special design

of American Brake Co. foundation brake.

A plug-type by^pass valve is fitted to

the cylinder and is operated by a cam

attached to the throttle lever, which in

turn opens a globe valve allowing steam

to pass to a small cylinder closipg the

by-pass. When steam is shut off. a

tension spring opens the by-pass.

Tender

The tender is carried on two four-

wheeled trucks of the arch-bar type with

solid rolled steel wheels, the bearing and

. boxes being of the M. C. B. type. The

DECAPOD TYPE LOrOMOTI VK I'OK III SKI.\N IMPKKI.VT. UAII/WAYS.

of these has already lieen shipped.

These engines are of interest, not

only because of their design, which

is a combination of Russian and Amer-

ican practice, but because of their being

screwed into tiie roof-sheet. The loco-

motives are equipped with Schmidt

superheater and outside steam pipes;

superheaters have twenty-eight elements

with a superheater surface of 563 sq. ft.

tender frame is of steel construction

made up of heavy 10-in. and 12-in. chan-

nels with built-up pressed steel bolsters.

After the engines have been erected

and tested by running on a specially pre-
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pared track by the builders, the locomo-

tives and tenders are dismantled, crated

and packed for shipment to Vladivos-

tock, Russia. The principal dimensions

of the locomotives and tenders are as

follows

:

General Data
Gauge, 5 ft.

Service, Freigrht.

Fuel, soft coal.

Tractive effort, 51,500 lbs.

Weight in working order, 102,000 lbs.

Weight on drivers, 172,000 lbs.

Weight of engine and tender in work-

ing order. 220,000 lbs.

Wheel base, driving, 18 ft. 8 in.

Wheel base, total, 27 ft. 10 in.

Wheel base, engine and tender, 60 ft.

1 in.

Ratios

Weight on drivers: Tractive eiifort.

3.34.

Total weight: Tractive effort. .S.7.S.

Tractive effort X diam. of drivers :

equivalent heating surface, 780.

Equivalent heating surface : grate

area. 53.4.

Cylinders

Tv-pe, Simple.

Diameter and stroke. 25 in. by 28 in.

Valves
Type, Piston.

Diameter, 12 in.

Wheels
Driving, diameter over tires, 52 in.

Driving journals, main, diameter and
length, IOV2 in. by 12 in.

DrivinsT journals, others, diameter and
length. 8I/2 in. by 12 in.

Boiler

Style, Straight.

Working pressure, 180 lb. per sq. inch.

Outside diameter of first ring. 70 in.

Firebox, length and widtli, lOSVs in.

by 86 in.

Tubes, number and outside diameter,

195 2-in.

Flues, number and niitside diameter,

28 53/8-in.

Tubes and flues, length. 17 ft.

Heating surface, tubes and flues, 2,393

sq. ft.

Heating surface, firebox (including

arch tubes), 208 sq. ft.

Heating surface, total, 2.601 sq. ft.

Superheater heating surface, 563
sq. ft.

Equivalent heatins; surface. 3,446
sq. ft. Equivalent heating surface equals
total evaporative heating surface plus
1.5 times the superheat surface.

Grate area, 64.5 sq. ft.

Tender
Tank, water bottom.

Frame, channel.

Wheels, diameter, 36 in.

Journals, diameter and length, 5% in.

by 10 in.

Water capacity, 7,400 gal.

Coal capacity, 8 metric tons.

OIL BNGINED COAL CARRIERS FOR
GREAT LAKES

THE experiment which is about to be

made on the Great Lakes with auxiliarj'

oil-engined colliers will be watclied, says

Syren and Shipping, with interest by
shipowners in the ocean trade. Since the

outbreak of war the same idea has been
given a new lease of life by owners on
the British side of the Atlantic who have
acquired a good many ocean-going wind-

jammers and are fitting them with

auxiliary engines. In the exceptional cir-

cumstances of the moment there is no
doubt that the enterprises will be pro-

fitable — very profitable indeed •— al-

though it is doubtful if, when the condi-

tions become normal, auxiliary ships will

be able to live in competition with the

large full-powered vessels which will b<^

available.

At first sight the Great Lake experi-

ments seem to have been induced by a

sudden discovery of the hot-bulb en-

gine's possibilities. As a matter of fact,

however, through the withdrawal of

steamers for ocean service much the

same shipping position has been created

on North America's great inland sea as

exists elsewhere in the world. There is

a shortage of tonnage, and in the circum- .

stances the ordinary economic law which

rules is inoperative.

What that economical law embodies

is excellently illustrated by the New
York paper which booms the new de-

parture. "The old-fashioned 1.600-ton

steamer went," it says, "to the scrap-

heap long ago. for it could not carry

enough, and discharging by primitive

means was expensive. Bieaer steamers,

equipped with powerful steam winches,

were built, and then bisger steamers yet

with self-trimminn; devices, the latest of

these carrying anywhere from 5.000 to

10.000 tons deadweight."

In view of that the average man w-ill

find it difficult to regard the future of

auxiliaries "able to carry 4,000 to 5.000

tons" as rnsv. Still, tliis is obviously a

different problem from that which is in

process of solution on Britain's side of

the water. Schooner-rigged auxiliary

vessels of this carrying capacity may cut

into a good deal of the Great Lakes coal

trade, and the type lends itself, especial-

ly in American hands, to very economi-
cal working. On this account shipown-
ers will, we think, find a great deal in

the experiments to interest them.

© •

the end of 1915. Further orders have, it

is understood, been placed abroad foi

machinery, and the aggregate of the

Australian orders to dale will, accord-

ing to good authority, fall little short of
one million dollars. Other manufactur-
ers are busy making lathes in their own
workshops, but these will not be of the

automatic type, and will require skilled

labor.

The conditions laid down by the Fed-
eral Government fix the period of de-

livery as expiring on March 31, 191G.

Manufacturers are taking exception to

that limitation, it being claimed that

the shells made prior to that date would
not be sufTicient to enable the initial ex-

penses to be spread over a period Ion.'

enough to leave any margin. Some ma
chine-shop owners, who have contem-
plated laying out a considerable sum in

new machinery, have deferred doing so

pending an extension of this date, or
some other basis being arrived at. One
suggestion put forth is that, as the Im-
perial Government has notified its de-
sire for as many shells as possible, manu-
facturers should be instructed to go
ahead, on the understanding that the
Government will give three months'
notice when no more shells are required.

The manufacture of gauges is now well

in land.

SHELLS FROM AUSTRALIA
ACCORDING to a report received

through the High Commissioner for Aus-
tralia, substantial progress is being made
by manufacturers with the preparations
for sliell-niaking. High-explosive shells

will, it is very probable, be turned out in

Australia very soon, and shipments to

Europe are expected to commence about

CANADIAN PULP AND PAPER
EXPORT

THE high levels of Canadian pulp and
paper exports continue to be well main-
tained, according to the latest export
figures, which are for the month of Sep-
tember. While there is a contraction

from the jirevious high marks, the fall-

ing off is so slight as to make no pro-

nounced impression on the general

growth of the business.

With a total of .$1,207,460 for the

month, newsprint exports aggregate
.$7,870,749 for tiie first six months of the

current fiscal year. A year ago, for the

same n^riod. the total was $6..')fi9,199.

or $1,301,750 less tlian this year.

Newsprint trade with the I'nited

States, v.hich, of course, is Canada's
latest customer, totalled $1,099,369 for

September, bringing the half year's total

to .$7,008,987. compared with $5,772,911

for the same period last year. To a ver^-

laigr extent this is a reflection of the

better times the United States is enjov-

ing, jirosiierity that finds expression in

greater advertising of all kinds in th(

newspapers.

England and the (olonies are increas-

ing their trade with Canada. England's
buying of our newsprint in six months
this year totals $106,761, compared with

$101,299. Australia's trade aggregates

.$306,14,3. compared with $298,576. New
Zealand''- imports are slightly down, be-



December 30, 1915 C A N A D I A N MACHINERY 655

ing' $149,661, as against in 1914,

$154,810.

Canadian pulp mills benefited early

in the present year from the strike in

Northern York mills; in August the

buyins; of Canadian chemical and me-
chanical pulp reached unprecedented

proportions. There was slightly less de-

mand for the Canadian product in Sep-

tember, however.

® •

THIS WINTER'S LUMBER CUT
IT is stated that the lumber cut this

winter will be at least fifty per cent,

less than last year on account of a short-

age in bottoms to carry the stuff from
the New Brunswick ports, and also be-

cause the quantity carried over from
last year is very much in excess of pre-

ceding winters. The price is a good deal

higher for lumber, but steamers are so

scarce on account of the war that the

few chartered up to the present time

indicate that the freight will be higher

than the money received for the cargo

itself. The demand in the United States

for New Brunswick lumber has increased

considerably, but here also the lack of
vessels will interfere with the transpor-

tation.

It is believed that if the war were to

stop suddenly, thus freeing a great many
steamers now engaged in tlie transpor-

tation of troops and supplies, there

would be a very considerable boom in

the lumber trade of New Brunswick.
Lumber will bo in great demand in

Europe, rebuilding what has been de-

stroyed during the conflict.

• @
MACHINERY MARKET IN CHINA

Till'", following particulars reirarding

methods of securing electrical and otlier

machinery contracts in China have been

furnished by T. M. Ainsoough, the

special commissioner appointed by the

Board of Trade to inquire into the con-

ditions and prospects of Britisli trade in

China:

—

There would appear to be two clearly

defined systems by whicli the large con-

tracts in China, both Government and
private, for the supply of plant and ma-
chinery can be secured. The first is that

of appointing one of tlie large mercan-

tile houses, having branches at all the

important centres, as general agents on

a fixed agreement for a term of years,

and is the system employed by almost

all the large German manufacturers of

arras and munitions, industrial mach-
inery, and electrical machinery and sup-

plies.

Its principal advantage is that the

manufacturer enjoys all the benefits ac-

cruing from the connections of an old-

established firm ready to hand, offices

in nil the principal treaty ports, and

valuable Chinese connections, in return

for a fixed percentage of rebate on his

prices to cover agency commission and
expenses. In addition it would be ad-

visable to send (say) four or five quali-

fied engineers trained in the home works,

preferably with some knowledge of

Chinese, who would be attached to the

principal centres in China, use the offices

and staff' of the agents and visit all pro-

vincial capitals, arsenals, mints, and
other places wliere the demand for ma-
chinery warrants their attention. Un-
fortunately, at present, there are few
British or colonial mercantile firms pos-

sessing a widespread organization em-
bracing branches in all the principal

treaty ports.

The other system is to conduct busi-

ness direct with the Chinese, and open

offices at four or five of the main centres,

with qualified engineers attached, who
are competent not only to draw up speci-

fications and quotations on the spot, but

to carry on with the help of a good Chin-

ese staff lengthy negotiations with Chin-

ese officials and native purchasers. It is

a well-known fact in China that there is

very little money to be made in laying

down large electrical installations in

tliat country. Most of the profit is de-

rived from the supplies and accessories,

and consequently German and American
firms always endeavor to stipulate in

the contract that renewals and supplies

shall be purchased through the firm sup-

plying the original installation.

T'nited Kingdom makers have, as a

rule, employed agents in one or two of

the ports, but have not carried on i

campaign all over China as large Ger-
man firms have done. German firms have

always worked with an eye to the future,

and in cases where a plant was invalu-

able as an advertisement to Chinese and
others, they were prepared to quote it

at a loss to secure the contract. Ex-
amples of this may be found in the work
executed for the municipal power sta-

tion at Shanghai, the Shanghai native

city tramways, and the Wuchang elec-

trical installation.

®
INTERCOLONIAL RAILWAY BET-

TERMENT
ABOUT 10.000 tons of new steel have

been laid during the year on the main
system of the Intercolonial; about 20

per cent, of the main line is now laid

with 85-pound steel, and this will be

continued gradually until tlfe whole of

the main system is thoroughly moderniz-

ed. During past administrations the last

thing tliousrht of was the condition of

the roadbed,. all the energy being used

up in the maintaining of the system as

a sreat political machine.

The bridges on the Intercolonial l)o-

tween Halifax and Montreal are now
strong enough for the heaviest traffic.

There was a new subway carried out in

Moncton under Main street; new equip-

ment was ordered, though this did not

run up on to the millions, as was origin-

ally intended. The Intercolonial, bow-
ever, is now a modern line giving a keen
schedule and asking no favors, even if

it is a government road, but soliciting

business in competition with the other

roads, and insisting that it is able to

give an equal, if not a superior, service.

®
MONTREAL TRAMWAYS CO.

IMPROVE AND EXTEND SYSTEM
IMPROVEMENTS in track construction

and rearrangement of curves at congest-

ed comers have formed a considerable

portion of the year's activities of the

Montreal Tramway Co. According to

general manager Hutchison, the sum of

$500,000 had been spent from April 1st

to October 31st in track laying alone.

A feature of this work has been the

laying of tile pipes between the tracks

for the purpose of carrying off water

and preventing damage by frost. This

work has been going on for some time

till every foot of standard roadbed is now
drained by porous French tile. The meth-

od of construction adopted is to lay

broken stone, about one and a half inches

in diameter, to a depth of eight to ten

inches below the ties between which con-

crete is filled in, forming an elastic road-

bed. The French tale which is six inches

in diameter, is laid between each rail,

carrying off the water and preventing the

bulging of tracks when spring time

comes.

The company's experience has shown

this construction to be practically per-

fect, (he only disturbances showing at

complicated intersections.

Every congested intersection is now
being perfected by the provision of more

clearance on the curves, whereby 75 per

cent, more cars can be handled than was

formerly the case. Previously, cars

could not pass on regular corner (-urves

and tlie recent work has sreatly facili-

tated handling of the traffic.

A considerable amount of work was

done during the year on Notre Dame
Street east, a double track now being

extended as far as Pointe aux Trem-

bles, which is only about four miles from

Bout de I'Isle, although the old Terminal

line is still being used from T^a Salle Ave.

to the end of the island. It is under-

stood, however, that the double track now
stopping at Pointe aux Trembles, will be

extended sooner or later right down to

Bout de risle, thus obviating the neces-

sity of keeping the Terminal open, and,

in fact, it is understood that the riffht of

way now being utilized by the Tramway
alongside the C.N.R. will one day belong

permanently to the last named (•(unpaiiy's

right of way.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON.

Grej' forge, Pittsburgh

Lrfike Superior, char-

coal, Chicago

Ferro nickel pig iron

(Soo)

Middlesboro, No. 3 . . .

.

Carron, special

Carron, soft

Cleveland, No. 3

Clarence, No. 3

Glengamock
Summerlee, No. 1

Summerlee, No. 3

Michigan charcoal iron.

Victoria, No. 1

Victoria, No. 2X
Victoria, No. 2 plain .

.

Hamilton, No. 1

Hamilton, No. 2

.

.

$18 10

19 25

25 00

Montreal. Toronto.

$24 00

25 00

25 00

24 00

24 50

28 00

30 00

29 00

28 00

24 00

23 00

23 00

23 00

23 00

Tea lead $ 4 25 $ 4 25

Scrap zinc 12 75 12 00

24 00

24 00

24 00

24 00

24 00

FINISHED IRON AND STEEL.
Per Pound to L.arg:e Buyers. Cents.

Common bar iron, f.o.b., Toronto 2.75

Steel bars, f.o.b.. Toronto 2.75

Common bar iron, f.o.b., Montreal 2.50

Steel bars, f.o.b., Montreal 2.75

Twisted reinforcing bars 2.55

Bessemer rails, heavy, at mill.... 1.25

Steel bars, Pittsburgh

Tank plates, Pittsburgh

Beams and angles, Pittsburgh

Steel hoops, Pittsburgh

F.O.B., Toronto Warehouse. Cents.

Steel bars 2.75

Small shapes 2.75

Warehouse, Freight and Duty to Fay. Cents.

Steel bars 2.20

Structural shapes 2.30

Plates 2.30

Freight, Pittsburgh to Toronto.

18.9 cents carload; 22.1 cents less car-

load.

BOILER PLATES.
Montreal Toronto

Plates, 1/4 to 1/2 in., 100 lb. $2 75 $2 75

Heads, per 700 lb 3 00 3 00

Tank plates, 3-16 in 3 00 3 00

OLD MATERIAL.
Dealers* Buying Prices. Montreal. Toronto.

Copper, light $13 75 $13 75

Copper, crucible 16 25 16 25

Copper, unch-bled. heavy 15 75 15 75

Copper, wire, unch-bled. . 15 75 15 50

No. 1 machine compos 'n 12 50 12 00

No. 1 compos 'n turnings 11 00 10 GO

No. 1 -wrought iron 10 50 10 00

Heavy melting steel .... 9 50 9 50

No. 1 machin'y cast iron 13 50 13 00

New brass clippings .... 11 50 11 00

No. 1 brass turnings ... 9 50 9 00

Aluminum 32 00 29 00

Heavy lead 5 25 5 00

W. I. PIPE DISCOUNTS.
Following are Toronto jobbers' dis-

counts on pipe in effect Dee. 14, 1915:
lApweld

1/4, % in. . .

.

Va in

% to IV2 in--

2 in

21/2 to 4 in. . .

41/2, 5, 6 in..

7, 8, 10 in.

Buttweld
Black Gal.

Standard

36'/'

451/2

60

05

70

70

70

501/2

501/9

.501/9

66

69

67

64
X strong P. E.

361/2

431/2

471/0

48V2

Vi, % in 53

1/2 in 60

3/4 to 11/2 in. . . 64

2, 21/2, 3 in. . . 65

2 in

21/2 to 4 in

•51/2, 5, 6 in

7, 8 in
XX strong P. E.

1/2 to 2 in 41 241/2

21/2 to 6 in

7 to 8 in
Genuine Wrot Iron.

60

63

63

56

40

37

Gal.

461/2

491/2

471/0

421/2

431/0

461/2

46V1,

371/2

I8I/2

% in

Vo in

34 to 11/2 in.

2 in

54

.59

64

64

64

301/2

391/2

441/2

441/2

441/,

60

63

63

60

57

401.0

431/0

431;,

401/O

351/0

••^1/2, 4 in

41/0, 5, 6 in

7. 8 in

Wrought Nipples.

4 in. and under ^^%
4I/2 in. and larger 70%
4 in. and under, rnnnin"- tliread. . 55%

Standard Couplings.

4 in. and under 571/^%
41/2 in. and larger 371/2%

MILLED PRODUCTS.
Sq. & Hex Head Cap Screws 65 & 5%
Sq. Head Set Screws 70 & 5%
Rd. & Fil. Head Cap Screws 45%
Flat & But. Head Cap Screws 40%
Finished Nuts up to 1 in 70%
Finished Nuts over 1 in. .

Semi-Fin. Nuts up to 1 in.

Semi-Fin. Nuts over 1 in 72%
Studs 65%

70%
70%

METALS.
Montreal. Toronto.

Lake copper, carload ....$22 00 $21 25

Electrolytic copper 21 75 21 00

Castings, copper 21 25 20 75

Tin 45 00 43 00

Spelter 21 00 19 00

Lead 6 85 7 00

Antimony 42 00 40 00

Aluminum 68 00 65 00

Prices per 100 lbs.

BILLETS.
Per GroMK Ton

Bessemer billet.s, Pittsburgh .$32 00

Open-hearth billets, Pittsburgh. 33 00

Forging billets, Pittsburgh 52 00

Wire rods, Pittsburgh 40 00

NAILS AND SPIKES.

Standard steel wire nails,

base .$2 80 $2 85

Cut nails 2 90 2 90

Miscellaneous wire nails. . 75 per cent.

Pressed spikes, % diam., 100 lbs. 3 25

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws 65 and 5

Stove bolts 821/2

I'late washers 4ii

Machine bolts, % and less 60

Machine bolts, 7-16 and over .... 50

Blank bolts 50

Bolt ends 50

Machine screws, iron, brass 35

Nuts, square, all siifes ..314c per lb. off

Nuts, liexason, all sizes . .3i/^c per lb. off

Iron rivets 671/^

Boiler rivets, base, %-in. and
larger W.On

Structural rivets, as above 4.00

Wood screws, flntlicail,

hright 85 p.c. off

Wood screws, flathead,

brass 621^ p.c off

Wood screws, flathead,

bronze 571 o p.c. off

LIST PRICES OF W. I. PIPE.
standard.

Nom. Price.
Diam.

Vgin

y4in

%in
i/2in

%in
1 in

li/4in

li/oin

2 in

2i/2in

3 in

.3i/2in

4 in

4i/2in

5 in

7

8

8

9

10

10

10

in

in

in"

in

in

in.

in.

in.

per ft.

$.051/2

.06

.06

.O81/2

.IIV2

.171/2

.231/2

•271/2

.37

.58i/o

-76%
.92

1.09

1.27

1.48

1.92

2.38

2.50

2.88

3.45

3.20

3.50

4.12

Extra Strong.
Sizes Price
ins.

i/gin $
i^in

%in
y^vD.

%in
1 in

li/2in

li/2in

2 in

2i/2in

3 in

3i/2in

4 in

4i/2in

5 in

6

7

8

9

10

in

in

in

in

in

per ft.

.12

.071/2

.071/2

.11

.15

.22

.30

.361/,

.501/0

.77

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.4S

D. Ex.
Size
Ins.

1

iy4

11/2

2

21/2

3

31/2

4

41/0

5

6

7

strong.
Price
per ft.

5 .32

,35

,37

.52y2

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25
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COKE AND COAL
Solvay Foundry- Coke 16.50

Connelsville Foundry Coke 5.95

Yough Steam Lump Coal 3.98

Penn. Steam Lump Coal 3.88

Best Slack 3.25

Net ton f.o.b. Toronto.

COLD DRAWN STEEL SHAFTING.
At mill 25%
At warehouse 20%
Discounts off new liKt. Warehouse price at

Montreal and Toronto.

MISCELLANEOUS
Solder, half-and-half 0.23' U

Putty, 100-lb. drums 2.70

Red dry lead, 100-lb. kegs, per ewt. 9.65

Glue, French medal, per lb 0.15

Tarred slaters' paper, per roll . .

.

0.95

Motor gasoline, single bbls., gal. . .0.271/9

Benzine, single bbls., per gal. . .

.

0.27

Pure turpentine, single bbls 0.87

Linseed oil, raw, single bbls 0.87

Linseed oil, boiled, single bbls.... 0.90

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs... 4.50

Lead Wool, per lb 0.11

Pure Manila rope 0.16

Transmission rope, Manila 0.20

Drilling cables, Manila 0.17

Lard oil, per gal 1.10

Union thread cutting oil 0.60

Imperial quenching oil 0.35

POLISHING DRILL ROD
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
V4 in $9.00

5-16 in 5.90

3/s in 4.95

7-16 in 4.55

1/2 in 4.00

9-16 in 4.20

5/8 in 4.10

% in 3.95

% in 3.80

1 inch 3.70

Above quotations are per 100 lbs.

TWIST DRILLS.

Carbon up to IV2 in 55

Carbon over iy2 in 25

High Speed
Blacksmith 55

Bit Stock 60 and 5

Centre drill 20

Ratchet 20

Combined drill and c.t.s.k 15
Discounts off standard list.

REAMERS
%

Hand 25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Centre 25

Pipe Reamers 80
niaonnts off standard list.

IRON PIPE FITTINGS.
Canadian malleable. A, 25 per cent.;

B and C, 35 per cent.; cast iron, 60;
standard bushings, 60 per cent.; headers,

60; flanged unions, 60; malleable bush-

ings, 60; nipples, 75; malleable, lipped

unions, 65.

TAPES
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft. ... 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. .

.

3.50

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $3 50 $3 50

Canada plates, dull.

52 sheets 3 25 , 3 25

Canada Plates, all bright.

.

4 60 4 75

Apollo brand, 10% oz.

galvanized 5 50 5 50

Queen's Head, 28 B.W.G. 6 00 6 00

Fleur-de-Lis, 28 B. W. G..

.

5 75 5 75

Gorbal's Best, No. 28 . .

.

6 10 6 10

Viking metal, No. 28 . .

.

5 25 5 25

Colborne Crown, No. 28.. 5 70 5 80

Premier No. 28 5 40 5 50

Premier, 10% oz 5 75

BOILER TUBES.
Size Seamless Lapwelded
1 in. $14 25

11/4 in. 15 00

11/2 in. 15 00

1% in. 15 00

2 in. 15 00 10 00

21/4 in. 16 50 11 on

21/2 in. 17 50 12 85

3 in. 25 00 13 20

31/2 in. 28 00 16 25

4 in. 33 00 20 75
Prices per 100 feet, Montreal and Toronto.

WASTE.
WHITE. Cents per lb.

XXX Extra I2V2

X Grand 11%
XLCR 11

X Empire lOVi
X Press Ogv,

COLORED.
Lion 08y4
Standard O71/2

Popular 06%
Keen 06

wool, PACKING.
Arrow 20

Axle 14

Anvil 10

Anchor OS
WASHED WIPERS.

Select White OSVz
Mixed Colored 06V4
Dark Colored OSVi

This list subject to trade discount for

quantity.

BELTING—NO. 1 OAK TANNED.
Extra heavy, single and d'ble, 40 & 10%
Standard 50%
Cut leather lacing, No. 1 $1.25

Leather in sides 1.10

ELECTRIC WELD COIL CHAIN B.B.

i/s in : ,$12.75

3-16 in 8.85

14 in 6.15

5-16 in 4.90

% in 4.05

7-16 in 3.85

1/2 in 3.75

% in 3.G0

34 in 3.00
Prices per 100 lbs.

PLATING CHEMICALS
Acid, boracic $ .15

Acid, hydrochloric 05

Acid, hydrofluoric 06

Acid, nitric 10

Acid, sulphuric 05

Ammonia, aqua 08

Ammonium carbonate 15

Ammonium chloride 11

Ammonium hydrosulphuret 35

Ammonium sulphate 07

Arsenic, white 10

Copper sulphate 10

Cobalt sulphate 50

Iron perchloride 20

Lead acetate 16

Nickel ammonium sulphate 10

Nickel carbonate 50

Nickel sulphate .15

Potassium carbonate 40

Potassium sulphide (substitute) . . .20

Silver chloride (per oz.) .65

Silver nitrate (per oz.) .45

Sodium bisulphite 10

Sodium carbonate crystals 04

Sodium cyanide, 127-1,30% 35

Sodium hydrate 04

Sodium hyposulphite (per 100 lbs.) 3.00

Sodium phosphate 14

Tin chloride 45

Zinc chloride 20

Zinc sulphate 07

Prices Per I.b. Unless Otherwise Stated.

ANODES
Nickel 47 to .52

Cobalt 1.75 to 2.00

Copper 22 to .25

Tin 45 to .50

Silver 55 to .60

Zinc 22 to .25

Prices Per l.b.

BELTING RUBBER
Standard 50%
Best grades 30%

PLATING SUPPLIES
Polishing wheels, felt 1.50 to 1.75

Polishing wheels, bullneck. .80

Emery in kegs 4V2 to .06

Pumice, ground -05

Emery glue 15 to .20

Tripoli composition 04 to .06

Crocus composition 04 to .06

Emery composition 05 to .07

Rouge, silver 25 to .50

Rouge, nickel and brass... .15 to .25

Prices Per tb.
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Review of the Past Year's Steel, Iron and Metal Markets
Staff Article

I'ronperitjj ix ramjiant so far as the production of steel and iron is concerned, and, only in

some le»ser degree does a like condition exist relative to the more prominent metals. Prices of

all may be said to have pyramided to extreme heights, and, while in a number of instances

some.recession has taken place, it will be found that the upward trend contimiex i/r'ni-ral.

IRON AND STEEL

THE conditions prevailing in the

iron and steel trade at the close

of the year 1915 are the most ex-

traordinary that have ever been experi-

enced in the history of the trade in

Canada. At the beginning of the year

business was dull, and only the most op-

timistic expected any great _
improve-

ment, the basis for the latter being the

possibility of increased export business

to markets hitherto largely supplied

from Germany. A hope was generally

expressed that Canadian steel companies

might be able, by means of a great effort,

to capture some of the foreign business

likely to develop as a result of the war.

As events turned out, the business came

to Canada, but in a rather different

form than was anticipated. There still

remains, however, the possibility of

hopes being realized, and Canadian steel

companies may be successful in the open

market for such products as they can

manufacture when the war is over.

Munition Demand the Main Factor

The cause of the present unparalleled

prosperity in the steel trade is, of course,

the enormous demand for munitions. It

was not, however, until about the middle

of July that the advance in prices of

raw an,' semi-finished materials began,

although for some months previously a

large number of shells had been made
and the output of steel had been increas-

ing. The mills at the beginning of the

year were quiet, and were thus in a

position to handle a considerable tonnage

without much difficulty, and by installing

forging presses were able to meet the

demand for shells for some time. Even'

tually the need for munitions became so

urgent that the mills were soon operat-

ing at capacity, and have since been

obliged to make large extensions to their

plants. During the first half of the year

business was gradually working up to a

normal condition. After that, with the

heavy increase in demand for muni-

tions, came the extraordinary activity in

the trade which still exists. The need

for steel has become so great that Can-

adian mills cannot supply the demand,

and a considerable tonnage has been im-

ported from the States.

Steel Famine Possible

With a shortage of steel, it was ob-

vious that prices would advance, and

since July the market has been gradually

rising, until prices have reached a level

never before attained in this country.

The close affinity between this market

and that of the States has been clearly

demonstrated during the year, and high-

er prices at Pittsburg have at all times

been followed by an equivalent advance

here. About the middle of November
there was an important development in

the steel trade, when the United States

Steel Corporation withdrew prices on

steel bars for Canadian consumption.

This action was taken on account of the

inability of the mills to fill orders or

make any definite promise of delivery.

Existing contracts were filled, but no

new business was solicited. For some
time previous to this, the mills in the

States had been booked up with orders

for tonnage from Europe, and had been

rapidly getting behind on deliveries.

Activity in Futures

At the present time orders are being

taken for delivery into the second half

of 1916, and this activity in futures is

almost entirely owing to the heavy de-

mand for munitions. As long as present

conditions prevail in the steel trade in

the States there is practically no possi-

bility of the Steel Corporation resuming

their former connection in this market.

The result of this may be serious, as it is

estimated that Canada imports about half

its steel requirements from the States,

and with the demand increasing all the

time, it follows that a serious shortage

may develop. The rapid increase in

prices of billets is another indication of

the shortage ,of steel. In less than six

months Bessemer and open-hearth billets

have advanced about $10 per ton, while

forging billets have doubled in price.

High Prices General

The effect of the high price and

scarcity of steel has been widespread,

and the natural result has been an in-

crease in cost of finished steel products

covering a wide range. Sheets and

wrought iron pipe are two lines which

have been affected, and have been gradu-

ally advancing for some months. All

lines of bolts, nuts and rivets have ad-

vanced, while higher prices for boiler

tubes and boiler plates have been re-

corded on more than one occasion. In

fact, all steel products have advanced,

and there is every indication that higher

prices will yet prevail. Another feature

which had an almost immediate effect on

prices was the increase of 71/2 per cent,

in the tariff last March. The market

had, however, become adjustf' *> tb >

new conditions before the np\va"d mnve-

ment slarleil in July, and the increased

tariff was almost forgotten in the excite-

ment which followed later.

Domestic Purpose Steel

Tlu' demand for steel for domestic re-

quirements has been for the most i>art

light, although there has been some lui-

provement in this regard during the

second half of the year. Factory and

shop extensions have created some busi-

ness in small shapes, but the building

trade generally has been dull. The finan-

cial stringency during the entire year

has seriously affected the building trade

on account of high rates of interest

charged on loans and the uncertainty as

to future developments. A certain lad;

of confidence has been noticeable, mori

especially during the early part of the

year, and the general contraction in or-

dinary business and decrease in valuer

were not calculated to improve condi-

tions in the building trade or develop

interest in building propositions.

The difficulty of raising money has

made it necessary for municipalities to

exercise rigid economy on civic works.

There has, therefore, been comparatively

little cast iron or steel pipe laid down

this year. Railways have reduced their

maintenance expenditure to a minimum
and track extensions have been very

much curtailed. The demand for rails

and other steel products used in railway

construction and equipment has, there-

fore, been considerably less than in nor-

mal times. The steel companies have

not felt the loss of this business this

year as they did during 1914, as their

plants have been turned over almost en-

tirely to the production of steel for

munitions. One steel plant, in addition

to a large munition business, has rolled

a large quantity of wire for military

purposes.

Steel Plant Extensions

A feature of the present boom is the

large extensions which practically all

the steel companies have made to their

plants. These extensions have cost large

sums of money, for in addition to the

buildings, open-hearth furnaces and roll-

ing mills have been installed with all the

necessary and costly equipment. The

Dominion Steel Corporation, the Nova

Scotia Steel & Coal Co., and the Steel

Company of Canada have all incurred

heavy expenditures in extending their

plants to meet the enormous demand for

steel for munitions. These concerns

have also installed heavy type forging
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presses for the production of shell cases, for making galvanized sheets. The con- prosperity being continued for several
The Aigoma Steel Co. was for some time cern in question, the Dominion Sheet months yet. How long it will last de-
very busy on rail orders, but latterly has Metal Co., installed a plant for gal- peiuls entirely upon the duration of the
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aan one occasion driven prices upward, was very steady, but about the middle of Tin
I'ho usual recession followed, thus eaus- the year a scarcity of this metal began During: the latter part of 1914 the tin

ing' many and wide fluctuations. to be experienced. This Las afEcctcd the market was affected by the loss of car-

METAL
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conditions. This at the time unsettled

the market, especially in New York, as

it had a tendency to delay shipments and

also create uncertainty as to the obtain-

ing of sufficient quantities. The market

on this account was very firm for a

while and prices high. The situation in

time became considerably easier and the

market steadier. The trade routes from

the East have been open all the year,

and shipments of tin have been coming

forward regularly, until now stocks on

hand are amply sufficient to meet the de-

mand. Some excitement was caused

about the end of November when an un-

founded rumor to the effect that the

Suez Canal had been closed caused a

sharp advance, but the market soon

weakened and prices dropped.

It must be admitted that there is a

possibility of the canal being closed for

military reasons, in which case ship-

ments of tin would be delayed from

three to four weeks coming round by the

Cape. Such a contingency, however,

would not seriously interfere with spot

supplies, but would no doubt cause

prices to jump up, especially if the mar-

ket was at all nervous. Considering the

conditions prevailing last January the

market was not particularly high, and

during the whole of that month was

steady at 36c. During the month of

February prices advanced to 43c, and by

the end of March had jumped to 60e,

the highest level of the year. The mar-

ket at the time being largely speculative,

and with no backing, prices soon began

to decline and by the end of May tin was

being quoted at 40c per pound. Towards

the end of June the price again advanced

to 45c, and in July to 46c, afterwards

gradually falling to 39c. this level being

practically maintained until early in Oc-

tober, when it fell again to 37c. Durin"-

November the Suez Canal scare caused

another sharp advance to 48c which was

followed by a steady decline, flnishintr

the year at 45c.

Copper

Copper, being one of the most import-

ant metals used in the manufacture of

munitions, has naturally attracted con-

siderable attention during the year. The
market has, considering the conditions

prevailing, been remarkably steady, reg-

istering a range of only seven points for

the entire year. As the year progressed,

the consumption increased until eventu-

ally all records were broken and produc-
tion reached the highest paint ever. The
position of copper has been a particular-

ly strong one throughout the year, and
there is no doubt but that it will be main-
tained while the war lasts. The copper
situation was for a time unsettled, as be-

ing a contraband of war. supplies which
hafl hitherto been going to Gerinanv
through neutral countries were ovent'ia'-

ly stopped by the British Government

making certain arrangements with those

countries. The market was in consequence

affected, as several important shipments
were held up pending decisions of the

British Prize Court established for the

purpose of dealing with contraband car-

goes captured at sea. In time the situa-

tion was straiglitened out, and there has
been little trouble recently from this

source.

At the beginning of the year the price

of copper was just over 14e. The market
soon became stronger and the price ad-

vanced gradually. About the middle of
April the price rose rapidly, and early in

May, 20c was reached. Towards tlie end
of June the market advanced to 2OV2C.
and this level was maintained until the

end of July, when it dropped back to 20c,

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-
partment, Ottawa, has published
the following list of purchasing
agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56
McGill Street, Montreal; Captain
Lafoulloux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28
Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti
and Alexsieff, care Military At-
ache, Russian Embassy, Wash-
ington, D.C.

and again about the middle of August tu

19c. Tjis level was maintained until the

end of November when the market be-

came stronger, and prices gradually ad-

vanced to 2II/2C which level was main-
tained until the end of the year. The
market finished the year firm with every
prospect of higher prices at the next
buying movement. An interesting feat-

ure in the copper market during the year
has been the decision of the Canadian
Oovernment to assist in the development
of copper refineries in Canada. A special

commission was appointed to investigate
the possibilities of operating refineries

on a commercial scale. Success in this

direction will help in no small measure
to lower the production cost, as hitherto
practically al! copper mined in Canada
has had to be refined in the States.

Spelter

The market has been very unsettled

for the greater part of the year, and has
been influenced largely by speculation.

There has been a very heavy demand for

spelter for munitions but consumption
fell off for ordinary uses. The high price

of spelter has seriously affected several

trades, particularly galvanized' sheets,

some makers having practically with-

drawn from the market on this account.

Outside of the United States, the prin-

cipal sources of supply were Belgium
and Germany. With no spelter coming
from either of these countries, the de-

mand centred on the States with the re-

sult that the mines there have been ex-

tremely active, and the industry has been
booming. Zinc ore, a few months agfr

reached the unprecedented price of $100
per ton at Joplin, Mo., and later touched
$110 per ton. A record such as this in-

dicates to some extent the effect which
the war has had on this industry. Not-
withstanding the heavy consumption of
spelter there has been nothing to war-
rant the sharp fluctuations that have
taken place, the market having on more
than one occasion run wild. The high

price of primary spelter, the grade used
in making cartridge cases, did not affect

the general situation to such an extent

as the high cost of the lower grades, the

latter being used in industries where the

cost of spelter is an important considera-

tion.

The price at the beginning of the year
under review was practically normal but

it did not stay long at that level. At
the end of January it began to advance,

and by the end of March spelter was
quoted at 15c. A sharp decline to 12e

followed, and the market was steady un-

til the end of April, when it strengthened

and the price again advanced sharply,

touching 30c in the middle of .Tune, the

highest level attained during the year. A
sharp reaction occurred, and the price-

fell to 26c at the end of June, but the

market recovered immediately, advanc-

ing to 28c. where it remained until the

end of July. The market t'^en suffered a

sharp break and prices tumbled until the

end of Ausrust when a 16c level was
reached. The price jumped back to 19e

durinn- September, and then dropped one
point to 18c. where it remained until the

middle of Novemhen At the becrinning

of December, the market was firm at

20c. and about the middle of the month
advanced to 21c, which quotation was
maintained until the close of the year.

Lead

An enormous quantity of lead has been
consumed durinsr the vear largely in the

manufacture of munitions, but with the

exception of a sharp fluctuation in June,

the market has been very steady. The po-

sition of this metal has been generary
a stron? one. As the consumption in-

creased so did production, and conditions

have been for some time fairly well bal-

anced. The control of the market by the

"Trust" in New York, has been an im-

portant factor in the stability of lead.
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"Independent" quotations being usually

pretty close to the "Trust" figures. The

price of lead is now hig-her than the aver-

age for any year since 1907, but consid-

ering the conditions prevailing, this is

only what might be expected. As will be

'gathered from the above there is nothing

I if particular imprtance to note with re-

L!ard to price fluctuations. An advance

liom 5c to 6%c during the greater part

jf the yea> with a sharp advance to 8c

in June were the principal features.

Aluminium

The increasing utUity of aluminium

has been clearly demonstrated during the

ypar just closing. The demand for this

metal has been out of all proportion to

the supply as it is being used to a large

extent in the manufacture of war equip-

ment. The aluminium produced in Great

Britain is being entirely absorbed in that

country. The output in the States is con-

t rolled by a "Trust" who also have pro-

perties in Canada, and the total alum-

inum production in the States and Can-

ada for 1915, has been estimated at

about 50.000 tons or nearly double that

[ uf 1914. At about the half-year a scarci-

ty of aluminium developed which became

more acute as the year progressed. The

market consequently became very strong

and prices have been more or less

nominal

The average price of aluminum during

1914 was about IS^^c i)er pound. At the

beginning of 1915 the price w^as 22c, not

particularly high considering that the

war had been in progress about five

months. The market was comparatively

steady until early in June when it began

to move and advanced about 2V2C to 26c,

reacting immediately to 24c. The real

movement began about the end of that

month when the price jumped to 40c,

staying at that level until the middle of

September. The scarcity of aluminium

then became serious, it being practically

impossible to get the metal. Prices con-

sequently continued to advance rapidly

until a range of 65e to 70c was reached

about the middle of December which

level has since been maintained.

Antimony

The ])i)sition of antimony has of course

been greatly aflfected by the war, as large

quantities of it have also been used in

the manufacture of munitions. In fact

so great was the consumption of this

metal that a scarcity developed early in

the year, and prices naturally advanced

to unprecedented levels. English anti-

mony has been off the market for several

months and the British Government early

in the year assumed control of that mar-

ket. This action was taken in order to

secure and conserve the supply. Large

quantities of antimony are being shipped

from China and Japan, while in the

States the industrv has vpceiit'v (ii'Vi'In'i-

ed, and antimonj" is now being obtained
from American ores.

A glance at the diagram will show
clearly the big advance which antimony
has made during 1915, the average price

in normal times being about 8c to 9c per

pound. At the beginning of this year an-

timony was quoted at 18c, a little better

than the highest monthly average for

1914. The market began to move early in

February, and climbed steadily to 25e

at the end of April, jumping up to 40e

in the middle of May. The market re-

mained steady at this level until the

middle of September when it weakened,
the price dropping to 35c at the begin-

ning of October. This level was main-

CANADIAN PURCHASES FOR
FRENCH WAR OFFICE

Philippe Roy, General Commis-
sioner for Canada, Paris, advises

the Department of Trade and
Commerce, Ottawa, that an order

has been issued by the War De-

partment of the French Govern-

ment to the effect that all pur-

chases made by the Supply Branch
in Canada will pass through the

Hudson Bay Co. Canadian produc-

ers should therefore submit their

future oflfers through the office of

that company at Montreal. It is

further stated in Mr. Roy's com-
munication that Canadian lumber,

steel and meat will find in France
an important market for years to

come, but it is necessary that Can-
adian firms should have in Paris

representatives entrusted with the

necessary authority, especially if

it is desired to secure Government
contracts.

tained until the middle of November
when the market became stronger and
prices advanced to 42c in the latter

part of the month. Since then the mar-
ket has shown a weaker tendency but
prices have been maintained at the above
level.

HIGH-SPEED TOOL STEEL
SITUATION

THE situation in regard to high-

speed tool steel has become acute

and great difficulty is being experi-

enced in. obtaining supplies in sufficient

quantities to satisfy immediate require-

ments. The two causes wliieh have large-

ly contributed to this situation are the

scarcity of ferro-tungsten and the big

consumption of tool steel. Ferro-tung-

sten gives to high-speed steel its peculiar

characteristics and was formerly obtain-

ed in considerable quantities from Ger-

many: this source of supply is now. of

course, cut off. Tungsten is also ob-

tained in important quantities from
Burma and in a lesser degree from the

United States, but owing to the peculiar

conditions associated with the mining of

tungsten, progress has been slow in in-

creasing production to the extent neces-

sary to keep pace with the consumption.

The manufacture of tungsten powder has
been developed in England during the

present year, and has helped to some ex-

tent to relieve the situation. The de-

mand for tungsten has in<?reased at a

greater rate than production, hence the

scarcity.

During the first few months of the
year supplies of high-speed tool steel

were fairly easy to obtain, but eventu-
ally the demand increased to such an ex-

tent that a serious shortage developyed.

Owing to the enormous demand in Great
Britain for tool steel for munition plants,

the British Government practically pro-

hibited the export of high-speed steel,

thus cutting off to a large extent one
source of supply. Stocks in Canada were
soon depleted and prices advanced rap-

idly. In the States the demand also in-

creased, as a large number of plants were
engaged in making munitions. Steel

makers in that country were thus unable

to fill all orders from Canada as the do-

mestic consumption was also increasing

rapidly and taxing the capacity of the

mills to the limit. The makers got be-

hind on their orders and consumers had
to be contented with what they could get

regardless of price. The question of

price did not, however, cut much of a

figure as practically all the steel was re-

quired for munition plants.

As already stated, prices advanced
rapidly. High-speed tool steel averaged
about 60c per pound in tlie e^rly stages

of the war, but, as the demand developed,

prices advanced, and to-day high-speed

tool steel costs anywhere from $2.75 to

.$3.10 per pound. At the close of the year

the situation is much the same as pre-

vailed during the last quarter, although

the shortage has probably become more

acute. The makers of steel have mean-

time extended their plants, production

has therefor increased considerably and

will probably at no very distant date

catch up with consumption. The prob-

ability is that the situation will gradu-

ally improve during the first half of

1916, as supply and demand will be moro

evenly balanced.

Safety First—British Columbia paper

and pulp mills will shortly introduce

safety first schedules and devices. A
lommittee has recently been investigat-

ing conditions in the Wisconsin mills

with that object in View.
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EEOORD ORDER FOR COPPER
REPRESENTATIVES of the British

Government on Dec. 22 sig:ned a contract

with United States copper producers I'or

135,000,000 pounds of metal, the largest

single order ever placed in this country.

The Anaconda Copper Mining Co., the

American Smelting & Refining Co., rind

the Tennessee Copper Co. were the prin-

cipal concerns to share in the order. The
Anaconda, it is said, got the bulk of the

contract.

The price was close to 21 cents a

pound, the highest price paid in New
York for more than five years. Pay-

ment for the order in full will amount to

over $28,000,000 and the sellers will re-

ceive cash as the copper is delivered.

The contract provides for delivery at the

direction of the British Government, and

the metal will be placed within the next

year.

Usually conitraots for round amotmts of

copper call for monthly deliveries, but

the buyer in this case may ask for five

million pounds next Eebruary, say, none

in March, and fifteen million in April.

Owing to this provision, it was under-

stood the price was fractionally higher

than current quotations for electrolytic

copper, which ruled on the above date

around 20y2 cents per pound.

While no other item of business has

approached this in the copper trade re-

cently, buying has been heavy. It is esti-

mated that total sales last week amounted
to 200,000,000 pounds. The market is

believed to be pretty well cleaned up, and
it is thought that producers will enter

the New Year under exceptionally fav-

orable conditions.

®
MANITOBA MINERAL PRODUCTION
IT is estimated that the mineral pro-

duction of the province of Manitoba for

this year will exceed $2,500,000, this be-

ing based on the production for 1914

which was $2,428,908, and which in turn

was a $200,000 increase over the 1913

mineral production.

The opening of the country in northern

Manitoba by the Hudson Bay Railway
will, it is expected, materially increase

the mining development of the province,

as there are believed to be rich gold de-

posits in the northern part of the prov-

ince, that section of Manitoba having

more mineral possibility of all kinds than

the older settled districts.

Coal mining in Manitoba has not been
carried on to any large extent, though
there are known to be coal areas in the

province of considerable worth. How-
ever, Manitoba coal has been in use in

Winnipeg for some years, and the two
and a half million mineral output for
this year will be largely made up of coal.

Surveyors believe that there may be
discovered silver deposits in Northern

Manitoba which will in time prove to be

\'aluable. The country in Northern
Manitoba is not unlike the country in

Northern Ontario and is similar in many
respects to the Cobalt country. Gold in

small quantities has been found in the

sands surrounding the lakes in the north-

ern part of the province.

Although the mining industry of Mani-

toba is the least developed of all Mani-

toba industries, the mines will have pro-

duced in three years including 1915, min-

erals to the value of $7,130,000. There

has been a continual increase since 1912,

but the development of the next year or

two is expected to be very mitch larger

in scale than heretofore.

PANAMA CANAL RE-OPENING
OUTLOOK

THE U.S. War Department, Washing-

ton, D.C., have been advised by Major-

General Goethals, governor of the canal

zone, that he is still unable to make any

prediction as to when the slides in the

Gaillard Cut will be sufficiently removed

to allow the world's shipping to pass

through the Panama Canal. Several

small vessels have been allowed to pass

through, but these drew fifteen and one-

half feet of water and less. The depth of

water in the locks and in the channel of

the canal is to be forty feet, when the

slides are removed.

The fact that General Goethals is not

able to say when the canal will be ready

for use by larger vessels and commerce
generally was announced by the Wash-
ington office of the Canal on December
21, after messages had been sent to

General Goethals seeking the facts.

When his reply was received, this an-

nouncement was issued

:

"There have been several reports re-

cently in the newspapers regarding the

passage of vessels through the Panama
Canal. A cablegram asking for infor-

mation has been sent to the Isthmus and
a reply has been received from which it

would seem that a temporary oppor-

tunity to pass small craft drawing 15%
feet or less was taken advantage of, and
certain vessels which had been held since

the canal closed were allowed to pass

the slide. If a similar opportunity of-

fers a few additional vessels of greater

draught, which have also been here since

the closure of the canal, will probably

be passed through, but the governor

warns that conditions are very unstable,

and it is impossible to estimate in ad-

vance what the probable available chan-

nel will be at any succeeding date."

Fort William, Ont.—From January 1

to November 30, 1915. the building per-

mits issued and their total value, totalled

105 and .$639,430 respectively.

1915 OUTPUT OF THE NOVA
SCOTIA STEEL & COAL CO.

THE Nova Scotia Steel & Coal Company
is believed to be the only concern in

Canada which is producing munitions of

war in their entirety. With the exception

of the copper-driving band, all essential

parts of shells from 15-pounders to 9.2-

in. projectiles are made from raw ma-
terial-—iron ore, coke, and coal—re-

covered by the company on its various

properties.

The output for the past year has n(jl

materially increased in point of tonnage,

but has been enhanced considerably in

value, due to the change in nature of

most of the product. Pig iron, amount-
ing to 72,803 short tons, was produced,

while the tonnage of steel ingots made
amounted to 97,000 short tons. Of the

steel output, 60 per cent, was manufac-
tured into munitions in the company's
shops, 15 per cent, was exported, and 25

per cent, was sold for home consumption.

The success attained at the beginning

of the year in the manufacture of forg-

ings for 15-pdr. and 18-pdr. shrapnel

shells induced the management to pro-

ceed with the manufacture of larger

sizes, until at the present moment all

sizes of shells up to 6 in. are being pro-

duced, and additional plant for the pro-

duction of shells up to 9.2 in. dia. is be-

ing installed as quickly as possible.

These large shells, like the small ones,

are manufactured complete, ready for

export, and undertaking of this work
has given employment to a greatly in-

creased number of men.

The Eastern Car Co., a subsidiary con-

cern, has been executing contracts for

the Russian Government, including 2,000

box cars of special design and construc-

tion, having a capacity of 40 tons. At
the beginning of this month 1,375 cars

had been shipped to Vladivostoek, and
the balance was expected to be despatch-

ed before the end of the year.

A comparatively small amount of

business was done in ore shipping dur-

ing the past year, and that went entirely

to the United Kingdom. The coal out-

put has been much less than in recent

years, due to shortage of labor caused

by the enlistment of skilled miners,

though even if the output had been up
to the average of recent years, the ab-

normal cost of shipment by boat would

have prevented it being shipped to the

St. Lawrence at a profit.

Prospects for 1916 indicate that the

iron and steel department will be fully

employed, enough munition work having

been booked to absorb the output of fur-

naces, mills and forges. A gratifying

feature of the present activity is the

number of men engaged. This is larger

than at any previous time in the com-

pany's history, while the wages paid are

also higher than ever before.
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COKE AND COAL.
Solvay Foundry Coke $5.75

Connellsvill© Foundry Coke. . .4.85-5.15

Yough, Steam Lump Coal 3.83

Penn. Steam Lump Coal 3.63

Best Slack 2.99
Net ton f.o.b. Toronto.

IRON PIPE FITTINGS.
Canadian malleable, 40 per cent.; cast

iron, 65; standard bushings, 70; headers,

60; flanged unions, 60; malleable bush-

ings, 65; nipples, 75; malleable, lipped

unions, 65.

COLD DRAWN STEEL SHAFTING.
At mill 40 to 45%
At warehouse 40%
Discounts off new list. Wareboase price at

Montreal and Toronto.

MISOELLANEOUS.
Putty, 100 lb. drums $

Red dry lead, 100-lb. kegs, per ewt.

Glue, French medal, per lb

Tarred slaters' paper, per roll .

.

Motor gasoline, single bbls., gal...

Benzine, single bbls., per gal. . .

.

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil. boiled, sinble bbls....

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. ..

Lead wool, per lb

Pure Manila rope

Transmission rope, Manila 0.

Drilling cables. Manila 0.

Lard oil, per gal

2.70

9.67

0.18

0.95

0.18

0.18

0.66

0.7;i

0.76

2.50

4.00

0.09

0.16

191/2

171/2

0.60

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN.
% inch $8.00

5-16 inch 5.35

% inch 4.60

7-16 inch 4.30

14 inch 4.05

«-16 inch 4.05

% inch 3.90

% inch 3.85

% inch 3.65

1 inch 3.45

Above quotations are per 100 lbs.

TAPES.
Chesterman Metallic, 50 ft $2.00

Lufkin Metallic, 603, 50 ft 2.00

Admiral Steel Tape, 50 ft 2.75

Admiral Steel Tape, 100 ft 4.45

Major Jun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Steel Tape, 100 ft 4.45

Reliable Jun., Steel Tape, 50 ft. .

.

3.50

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble. . .50 & 10%
Standard 60%
Cut leather lacing, No. 1 $1.25

Leather in sides 1.00

ELECTRIC WELD COIL CHAIN B.B.

3-16 in $9.00
i/i in 6.25

5-16 in 4.65

% in 4.00

7-16 in 4.00
i/o in 4.00

Prices per 100 lb*.

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $3 00 $3 00

Canada plates, dull,

52 sheets 3 10 3 50

Canada plateSj all bright.. 4 25 4 50

Apollo brand, 10% oz.

galvanized) 6 40 6 40

Queen's Head, 28 B.W.G. 6 50 6 50

Fleur-de-Lis, 28 B.W.G. . 6 30 6 30

Gorbal's Best, No. 28 6 50 6 50

Viking metal. No. 28 6 00 6 00

Colborne Crown, No. 28.. 6 30 6 30

TWIST DRILLS.

%
Carbon up to IV2 in 60

•CaAon over 11/2 in 25

High Speed 40

Blacksmith 60

Bit Stock 60 and 5

Centre Drill 20

Ratchet 20

Tomljined drill and c.t.s.k 15
Discounts off standard list.

Size

1 in.

11/4 in.

11/2 in.

1% in.

2 in.

2V, in.

21/2 in.

3 in.

31/4 in.

31/2 in.

4 in.

BOILER TUBES.

Seamless Lapwelded
$10 00

10 00

10 00

10 00

10 50

12 10

13 05

15 75

20 00

25 50

9 20
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P. Q., this dam to be used for storage
purposes. The Commission of Streams
for the Province of Quebec, it is said,

have the plans for this work well in

hand, and several thousand tons of re-

inforced bars will be required. No ten-

ders have as yet been called.

Among the price movements of the

past week, that of aluminum is most no-

ticeable. The amount of metal offeirng

at the price quoted is small. After the

recent flurry in lead, the price has now
steadied to T^/ifi, and will likely remain

there for some time. English lead, of

course, is higher, but is being kept for

home consumption. Galvanized sheets re-

main the same as last week with very

few importations.

CANADIAN MACHINERY
Steel Market.

The general situation in the steel
market is unchanged. The chief interest
lies in the demand for rounds for shells;
the tonnage is steadily increasing and
will continue to do so as further orders
are expected for Russian and French
shells in addition to the requirements of

Toronto, Ont., June 29, 1915.—Com-
paratively few orders for shells have

been given out during the past two or

three weeks; the reason for this may
possibly be found in the statement re-

cently issued by the Shell Committee. It

appears that only fixed ammunition is

required by the British Government
which means that all shells made in

Canada will have to be complete before

being shipped and not just the cases as

formerly. More plants will now have to

be equipped, or existing ones extended for

making cartridge cases and fuse plugs;

the explosive and firing charge will also

have to be added before shipment. It

seems highly probable that under the

new conditions much larger orders for

shells will be distributed among Can-

adian plants. With the addition of

French and Russian orders, the outlook

is distinctly favorable in this industry.

The situation is improving as regards

foreign business and interesting develop-

ments are expected. The Canada Car &
Foundry Co. is negotiating with the

French and Russian Governments for

large orders for railroad cars, while

the same company has received an order

for 600 freight cars for the Intercolonial

Railway. The Canadian Locomotive Co.

will build 15 locomotives also for the

Intercolonial Railway. Other orders have

alreadv been placed with Canadian con-

cerns for rolling stock, one of the latest

bcins: for 1,300 freight cars for the Nor-
thern Railway of France, to be built by
the National Steel Car Co. of Hamilton,
Ont. Taken in the aggregate, these ord-

ers represent a large amount of money
and will also help an industry which has
been dull for many months.

There are good prospects of further

orders for army supplies and equipment,
other than munitions, coming to this

country. It is understood that Sir
Thomas Shaughnessy has made arransre-

ments with the British Government for

the purchasing department of the C.P.R.

to be used as a medium for obtaining

the necessary equipment, etc.

COMING CONVENTIONS.

American Fonndrymen's Asso-
elation, Atlantic City, N.J.—Sept.
27-Oct. 1.

Foundry and Machine Exhibi-
tion Co., Atlantic City, N.J.—Sept.
25-Oct. 2.

the British Government. The orders for
cars and locomotives referred to above
will help the steel trade and there are
possibilities of developments in export
business in other steel products.
Domestic trade is not showing much

improvement as industrial conditions are
quiet, apart from the orders induced by
the war. The building trade is still quiet,
but municipalities are showing a little
more activity as regards their require-
ments for cast iron and steel pipe. The
tonnage will be much below last year on
account of the difficulty being experienc-
ed in financing new works. Prices on
steel products generally are Arm but un-
changed. There has been no further
change in the quotations on galvanized
slieets. The situation in the galvaniz-
ing trade is no better, notwithstanding
the further weakness in the spelter mar-
ket last week. The price of spelter is too
high for it to be utilized in the manufac-
ture of galvanized sheets and some mak-
ers still refrain from quoting.
Higher prices for galvanized pipe are

announced. This advance has been
caused by the high cost and scarcity of
spelter, present prices being almost pro-

Volume XIV.

firm. The export market has been very
active with orders for rails, cars, loco-
motives and munitions. Indications point
to increasing export business and an im-
provement in the domestic demand.

Pig Iron.

The market is featureless and
business is passing. Pi-ices
changed.

Scrap Metals.

Prices on copper and brass scrap con-
tinue very firm and good business is re-
ported. Scrap lead and zinc have a
weaker tendency, but are unchanged.
There is little interest being shown in
iron and steel scrap, and the market is
dull and stationary. Prices are given in
the selected market quotations.

little

are un-

CANADIAN GOVERNMENT
PURCHASING COMMISSION.

The following gentlemen consti-
tute the Commission appointed to
make all purchases under the Do-
minion $100,000,000 war appropri-
ation :—George Gault, Winnipeg;
Henry Laporte, Montreal; A. E.
Kemp, Toronto. Thomas Hilliard
is secretary, and the commission
headquarters are at Ottawa.

hibitive for galvanizing. New basing
discounts are given in the selected mar"
ket quotations. There is no change in
black wrought iron pipe.
The steel market in the States has

been considerably stronger during the
past week and prices are holdin? very

Machine Tools.

Inquiries for machine tools have fal-
len oflf to some extent due, it is said, to
the fewness of orders for shells lately.
Dealers, however, are exceptionally busy
filling orders already placed and a re-
sumption of inquiries is expected any
time. Prices of machine tools continue
in an upward direction and some makers
have effected further advances ranging
from 10 to 15 per cent. Many machinery
manufacturers are sold months ahead
and consequently deliveries are away be-
hind. When the orders for 4.5 shells are
more numerous, greater activity in the
trade is anticipated. The principal de-
mand at the present time is for machines
and tooling fixtures for making 18-pdr.
high-explosive shells. Special machines
are being developed for performing
some of the operations.

Supplies.

The activity in the supply business
continues and dealers report satisfactory
orders, principally in connection with
shell plants: waste, twist drills, tool
steel, chucks, belting, cutting compounds,
etc., all being in good demand. Linseed
oil has declined 5c and is now quoted at
73c per gallon for raw oil. Turpentine
is firmer and has advanced Ic, being now
quoted at 66c per gallon. Rope prices are
very firm and may advance: red lead
also may go higher.

Metals.

The markets generally are firm but
there are no important price changes to
note except spelter, which has recovered
and is again on the up-grade. The spel-
ter market is very unsettled and it is

almost impossible to size up the situa-
tion. Tin is dull but the market is very
firm and higher. Copper is unchanged
and quiet. Lead is steady after the re-

action reported last week. Antimony and
aluminum are firm, the latter having ad-
^anced.

Tin.—The market is firm but dull, ami
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The Ford-Smith One Operation
Shrapnel Shell Grinder

A Powerful Extra Heavy Grinder, for flnishingr shrapnel and General "Wide Wheel" Grinding.

This machine, using an Abrasive Wheel 20" dia. x 81/4" face, grinds both body of shell

and nose as quickly as the lighter type general purpose precision grinders can grind the
body alone.

Depending on the amount of stock left for finishing, we grind from fifteen to sixty-

five shells without re-trueing the wheel.

FOWER- Two 6" Belts drive the Emery Wheel Spindle, one 4" Belt with
one to four gearing drives the shell.

RIGIDITY—Machine weighs 7,000 pounds of carefully distributed metal
with an absolute absence of vibration.

CONTROL—Necessary levers, etc., all in front, the wheel trueing device
swings into pwsition when required.

ABRASIVE WHEEL is held solidly between two 3%" bearings, on Safety
Flanges, and six to 10,000 shells can be ground beifore k

renewing.
|

tsi We have thirty-five of these machines in operation, doing from one hundred and forty to two hundred shells

per ten hours, according to amount of stock left on the shell.

It will pay you to investigate this machine in comparison with your lathe work, or other grinder per-
|

formanees. R

GET IN TOUCH WITH US TO-DAY

The Ford-Smith Machine Co., Limited
HAMILTON, CANADA

'^MW/M/JMJM/M//////M////////////////////M//M///M///M/M^^^

7/ what you want is not advertised in this issue consult the Buyers' Directory at the back.
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buyers are showing little interest. There
is hardly any spot demand and very little

inquiry for futures. The local market for

tin has advanced Ic, and is quoted at

46c per pound.

Copper.—The market is higher in Lon-

don, but unchanged in New York. There

is no change in the situation as far as

the big producers are concerned, as they

fire pretty well sold up for two months

ahead. Quotations are unchanged at

2iy2C per pound.

Spelter.—The market has recovered

and is very strong. This recovery was
started by important interests advanc-

ing their prices. The advance was ap-

parently quite unexpected in the trade,

and buyers do not know what is at the

back of this movement. The market is

very unsettled and it is difficult to say

what will develop. Spelter has advanced

2c and is nominal at 28c per pound.

Lead.—The market is firm and the

Trust continues to hold their quotations

at 5.75c, New York. There is a better

tone in the market, but business is quiet.

Local quotations are unchanged at iy%c

per pound.

Antimony.—The market is quiet but

very firm. The situation is unchanged,

and the consumption continues to in-

crease. Quotations are nominal at 40c

per pound.

Aluminum.—A shortage of this metal

has developed and the market is very

strong. Local quotations have advanced

5c and are nominal at 35c per pound.

& Fisher, proprietors of the Enterprise

Foundry, at Sackville, N.B. He left

l.ere with the first Canadian contingest.

St. John, N.B., June 26.—A new in-

dustrial plant has been established in

St. John—the St. John Milling Co.,—

which is now operating its factory on

west side, turning out fifty (barrels of

flour daily. For several months past

mill-wrights, engineers, and other work-

men liave been busily ensaged in instal-

ling and arranging new machinery of

improved tyne in the mill, and the work

has at last been completed.

While in St. John this week, Hon. J.

D. Hazen, Minister of Marine and Fish-

eries, and late Acting Minister of Militia,

sounded the trumpet call to Canadian
manufacturers to help in the production

of shells and other war munitions. In

this city, at least two foundries are oc-

cupied in their manufacture, while other

concerns are busy with other war orders.

There must, however, be many plants

which with a little renovatina: and altera-

tion, could be adapted to the manufac-
ture of shells, and Hon. Mr. Hazen said

he would like to see them aid in this

connection.

Lieut. Donald Fisher, of the Royal

Canadian Dragoons, has ibeen wounded in

action in France. His friends will be

pleased to learn that his injuries are re-

ported not to be serious. Lieut. Fislier

is a son of W. Shives Fisher, of Emerson

ONTARIO HYDRO-ELECTRIC
SYSTEM.

THE total revenue from the 84 munici-

palities, railways and users of the

Niagara Circuit of the Hydro-Electric

System for the six months ending May
1, is $710,324.95, according to the of-

ficial report made to the Commission by

tlie chairman. Sir Adam Beck. After

providing some $303,000 for the cost of

power, .$49,000 for maintenance, $1.55,-

000 for interest, $30,000 for operation,

$156,000 for engineering and construc-

tion, the sum of $69,908.37 has been ap-

plied to the sinking fund, and $.50,210.35

to the depreciation and reserve account.

The average lu>rse-power consuiued per

ALLIES PURCHASING
AGENTS.

The Trade and Commerce De-
partment, Ottawa, has published

the following list of purchasing
agents for military purposes for

the allied Governments:

—

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

British.—Col. A. G. Barton and
F. W. Stobart, Ritz Carlton Hotel,

Montreal.

French.—Hudson Bay Co., 56
McGill Street, Montreal; Captain
Lafoulloux, Hotel Brevort, New
York; Direction de I'Intendance
Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28

Broadway, Westminister, London.

Russian.—Messrs. S. Ruperti
and Aieksieff, care Military At-
tache, Russian Embassy, Wash-
ington, D.C.

day during the half-year has been 75,281.

An order was made upon the Ontario

Power Company for an additional 100,-

000 horse-power, and at present 90,000

horse-power is being taken. The present

call is accordingly for the last 10,000

horse-power available under tlie exist-

ing contract, and on the recommendation

of Sir Adam Beck the Commission de-

cided to investigate and report to the

Government, probably within two weeks,

various schemes under which the supply

of power in this part of the province may
ibe largely increased.

In addition to the Niagara supply, the

Commission is now securing between 4,-

000 and 5,000 horse-power from the Ot-

tawa development, 2,000 Prom the Port

Arthur. 2,000 from Big Shute, 2,000 from

Wasdell Falls, and plans to serve the
Grey and Bruce district from Eugene
Falls.

In St. Thomas and Gait, where the
greatest reductions have been made, the
surpluses, after paying debenture debts,
overdrafts and other charges are report-
ed as $4,072.74 and $2,209.45, respec-
tively. In the city of Toronto, for the
quarter ending March 31, after paying
all fixed charges including sinking fund
the surplus is .$31,715.91.

DEMAND FOR ANTIMONY.
IN each British 18-pounder shrapnel
shell there is approximately one pound of
antimony. The shrapnel bullet is com-
posed of 871/2 per cent, lead and 121/2
per cent, antimony, and the total weight
of the bullets in the shell is close to
eight pounds.

The enormous production of shrap-
nel, including shells now in course of
manufacture, already has reached a to-
tal that is far in excess of the U. S.
imports of antimony for last year. Im-
ports then were in excess of 14,000,000
pounds. However, there were produced
close to 25,000,000 pounds of antimonial
lead in that country in 1914. The anti-
mony content was about 2,500,000
pounds.

"The situation in respect of supplies
is less acute than early in May," says
the Wall Street .Toumal, "when the ten-
sion in affairs between Japan and China
threatened to shut off the only present
foreign source of supply for the United
States. The apparently more friendly
relations between those two countries
has reassured the American manufac-
turers, especially the type makers—the
commercially big users of antimony.

®
SHELL COMMITTEE STATEMENT

REGARDING SHELL ORDERS.
THE Canadian Shell Committee, of
which General Alexander Bertram is

cl;airman. has prepared a statement for
the press in explanation of the remarks
of Lord Curzon in the British House of
Lords on June 23. Lord Curzon is re-

ported to have said that the British Gov-
ernment desired to obtain all possible

material from the Dominions but Can-
adian makers did not make shells com-
plete, and had to go to the United States
for component parts. He added that "de-
livery from Canada had been exception-

ally bad."
It is understood that the "bad de-

livery" refers only to shells ready for

use. Hitherto, to complete the shell,

certain imnortations have had to be made
from the United States, but steps were
taken some time ago to overcame this

difficulty, and it is hoped that in a very

few weeks it will be completely removed.
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Wheels for Shrapnel

Grinding

We are now prepared to furn-

ish wheels for grinding Shrap-

nel Shells made from a new

artificial abrasive, which our

customers tell us is the best

yet for this purpose.

It is also particularly adapted

to all precision grinding and

general tool-room work.

Emery Wheels for cleaning

out scale in shrapnel forgings,

and general rough grinding,

made in any shape or size.

BEST QUALITY AND
QUICK DELIVERY.

Dominion Abrasive

Wheel Co., Limited
NEW TORONTO, Ontario

Canada

If wliat you want is not advertised in this issue consult the Buyers' Directory at the buck.
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The statement of the Shell Committee
is as follows:

—

"The attention of the Shell Commit-
tee has been called to observations at-

tributed to Lord Curzon in the House
of Lords recently. The undertaking of
the Shell Committee for deliveries of
empty shells has been thoroughly ful-

filled and empty shells to a larger amount
than those delivered could be forwarded
immediately if desired by the War
Office.

"The British Government, however,
have notified the Shell Committee that

future deliveries must be of fixed am-
munition and that the further production
of empty shells is no longer required. To
convert the empty shell into fixed am-
munition involves the purchase of ma-
chinery and the establishment of the

necessary organization by industrial

companies of Canada, who were prepiared

to undertake the work.

"The success which has attended the

eflforts for that purpose is regarded by

the Shell Committee as thoroughly sat-
isfactory, but it can readily be under-
stood that the capacity to produce
empty shells in Canada far exceeds the
capacity of the organization only re-

cently established to convert empty
shells into fixed ammunition.

"The 650,000 shells which up to a
couple of weeks ago had been shipped
from Canada were empty shells. Since

then complete shells have been going for-

ward in small quantities and it is now
assured that hereafter they will be ship-

ped in increasing numbers.

"For obvious reasons, the official re-

ply to criticisms has been hitherto that

Canada was filling all the orders it had
received, but Lord Curzon 's remark has

led to the fuller explanation of now.

For completed shells Canada will get all

the orders it wants, and it is to the turn-

ing out of completed shells that all the

energies of the Shell Committee are now
bent."

The expression "empty shells" refers

of course to shells without fuses and in

which tlie explosive is lacking.

Herbert M. Ewan has resigned from
the position of sales manager of the Can-
adian Steel Foundries, Ltd., Montreal,

and will join the firm of Taylor & Arn-
old, Ltd., dealers in railway supplies and
locomotive specialties, Montreal and
Winnipeg, as vice-president; the change

to take effect on July 1. Mr. Ewan
who was bom in Montreal, has been con-

nected with the Montreal Steel Works
and Canadian Steel Foundries for over

eleven years, latterly in the capacity of

sales manager. He has had considerable

experience in England and the United

States as well as in Canada of the steel

and railway supply business.

A. R. McPherson, manager of the

Windsor Foundry & Machine Co., is re-

covering from his recent serious illness.

CANADfAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price lists,

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Arseatlne Bepnblic.

H. R. Poussette, 278 Balcarce, BuenoK Aires. Cable Ad<lre«e,
Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
drees, Canadian.

British West Indies.

B. H. S. Flood, Bridgetown, Barbadoes, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 6 Klnklang Road, Shanghai. Cable Address
Cancoma.

Caba.
Acting Trade Commissioner, Lonja del Comerclo, Apartado

1290, Havana. Cable address, Cantracom.

France.

PhllUpe Roy, Commissioner General, 17 and 19 Boulevard
des Capuclnes, Paris. Cable address, Stadacona

Newfoandiand.

W. B. Nicholson, Bank of Montreal Building, Water Street,
St. John's. Cable address, Canadian.

New Zealand.

W. A., Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

Soath Africa.

W. J. Egan, Norwich Union Buildings, Cape Town,
address, Cantracom.

Cable

Japan.
B. Johnson, P.O. Box 109, Yokohama.
Canadian.

Holland.

T. Llthgow, Zuldblaak, 26, Rotterdam.
WatermlU.

Cable Address,

Cable address.

United Kingdom.

E. de B. Arnand^ Sun Building, Clare Street, Bristol. Cable
addo-ess, Canadian.

J. E. Ray, Central House, Birmingham. Cable addreM, Can-
adian.

Acting Trade Commissioner, North British Building Eiast
Parade, Leeds. Cable address, Canadian.

F. A. C. Blckerdike, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Cantracom.

Harrison Watson, 73 Baslnghall Street, London, E.C., Eng-
land. Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Kdgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. n. Beckwlthk c-o Tracey Hmosi, Uedellln, Colombia. Cable*
to Marmato, Colombia. Cable address, Canadian.

Cable

Norway and Denmark.

C. E. Sontum, Grubbeged No. 4, Christiana, Norway,
address, Sontums.

South Africa.

D. M. McKlbbtn, Parker, Wood & Co., Buildings, P.O. Box
SS9, Johannesburg.

E. J. Wilkinson, Durban, 41 St. Andirew'a Buildings, Durben,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. OrUrith, Secretary, 17 Victoria Street, London, S.W^ Bngland.
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Once Known

—

Always Used

M. E. C.

Collapsible Taps
are giving extraordinary service on
Shrapnel and Cartridge SHELL work.

It will be Greatly to your interest

to get a line on the value of this tap.

WRITE SOME USERS — we'll

gladly send names and addresses.

Full particulars and details of our
liberal proposition on request.

Manufacturers Equipment Co.
175 North Jefferson St., CHICAGO, U.S.A.

Canadian Avanta ;

FOSS & HILL MACHINERY CO.. Montreal.
A. R. WILLIAMS MACHINERY CO.. Winnipeg

Headless Screws
sometimes called "Grub Screws," are a

part of Shell manufacturing. We are

therefore in the Shell business.

Small in the unit—3-16 in. diameter and
1-4 in. long—yet when you consider the
multitude of Shells to be made, the
aggregate business is very large.

These Headless Screws are used for both
SHRAPNEL AND LYDDITE

Shells, sizes to suit requirements.

We have Screws for other uses—^Let us ac-
quaint you with our product.

Blake & Johnson Co.
WATERBURY, CONN.

// what you want is not advertised in this issue consult the Buyers' Directory at the back.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishr.jent or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-
tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining N«<ew«.

Engineering
Goderich, Ont.—The Paget Grain

Door Co. will make motor trucks.

Pictou, N.S.—A new smoke stack will

be erected at the electric light plant
here.

Lachine, Que.—The Lachine Gas Mfg.
Co. will make an extension to their

plant.

Milton, Ont.—Machinery for making
shells is being installed in the local

screw factory.

New Glasgow, N.S.—A Are on June 13
damaged F. W. Cummings' machine
shop to the extent of $5,000.

Lindsay, Ont.—Arrangements are be-
ing made at John McCrae's foundry to

install machinery for making shells.

WeUand, Ont.—The Standard Con-
struction Co. are the contractors for the
addition to the plant of the Canadian
Billings & Spencer Co.

Toronto, Ont.—Dominion Wheel and
Foundry Co. will build a one-storey
frame and galvanized addition to their

foundry, 131 Eastern Avenue, to cost

$5,000.

Toronto, Ont.—The Commissioner of
Works, R. C. Harris, has recommended
the purchase of two electrically-driven

pumps for the High Level Pumping
Station, with a capacity of 7,500,000 gal-
lons each per day.

Petrolia, Ont.—A by-law will be
voted on by the ratepayers on July 14 to

authorize the expenditure of $35,000 on
the construction of a new electrical dis-

tribution plant or the purchase of the
plant of the Petrolia Utilities Co.

Toronto, Ont.—The Steel & Radiation
Co. have applied for a permit to erect a
one-storey brick addition to their fac-

tory at 19 to 21 Fraser Avenue, at a
cost of $2,500. The building is to be
used for the manufacture of ammuni-
tion.

Famham, Que.—A meeting of the
Board of Trade was held on June 22.

The manufacture of munitions of war
was discussed and a committee was ap-
pointed to go fully into the matter, and
endeavor to establish a plant for the
purpose.

Montreal, Que.—Dominion Bridge Co.,

which has developed one of the largest

shell-making organizations in Canada, is

now constructing an extension to its

works at Dominion. The new plant,
which is designed for work on high ex-
plosive shells, will cover about an acre
of ground.

Electrical

Winnipeg, Man.—An extension will be
made to the King Street sub-station.

Sarnia, Ont.—Hydro-Electric system
may be adopted here. The commission's
engineers have valued the Samia Gas &
Electric Co. plant at $155,000.

Exeter, Ont.—A by-law to provide
$20,000 for the installation of a Hydro-
Electric system is being considered by
the Town Council. Clerk, J. Senior.

Ailsa Craig, Ont.—By a vote of 132 to

4, the ratepayers of Ailsa Craig carried
a hydro-electric enabling by-law last

Monday. The installation of the system
will cost $7,000.

Leamington, Ont.—The Town Council
are considering tlie question of installing

a hydro-electric system. The Commis-
sion's engineers have been requested to

submit an estimate as to the cost.

Kincardine, Ont.—The Water and
Electric Light Commission has decided
to purchase 44 nitrogen electric lamps
and brackets to replace the 18 arc lights

on the streets, which have not given
satisfaction.

Toronto, Ont.—The Provincial Hydro-
Electric Commission has awarded con-

tracts for the construction of stations

at Owen Sound, Chatsworth, Dutton,
Thamesville, Ridgetown, Blenheim and
Bothwell, and authority is given to con-

struct lines to those stations.

Contracts Awarded
Woodstock, Ont.—The George H. King

Co. lias been awarded a contract for

25,000 ammunition boxes at $24,000.

Dorchester, Ont.—Richard Waltham,
of Kerwood, has been awarded the con-

tract for the masonry of Elgin bridge, ai

$2,900, whilst the steel woi-k goes to the

Dominion Bridge Co. of Toronto at $3,-

685.

Hespeler, Ont.—A contract has been
let to the Des Moines Steel Co., of Pitts-

bui^. Pa., for a 100,000 gallon standpipe.
Contracts have not yet been awarded for
pumping machinery. Bowman & Connor
.if Berlin, Ont., are the engineers.

Sidney, N.S.—Reid McManus, of Mem-
raracook, has been awarded the contract
for the construction of a spur line con-
necting the main line of the Intercolonial
Railway with the new pulp mill erected
by the Bathurst Lumber Co. The con-
tract price is $61,000.

Owen Sound, Ont.—Messrs. Grier &
Lethbridge, contractors, have been ad-
vised by the Hydro-Electric Commis-
sion that their tender for the Hydro-
Electric transformer station here has
been accepted. The contractors will

commence the work of clearing the
ground and the erection of the building
at once.

Selkirk, Man.—The Department of
Public Works, Winnipeg, have let the
contract for the construction of an ele-

vated water tank at the Hospital for the
Insane, to the Chicago Bridge & Iron
Works, Bridgeburg, Ont.. at $7,.300, and
for the installation of a steam pump to

the General Supply Co., of Canada, Ltd.,

Winnipeg, at .$1,050.

Tendenders

Torontoi, Ont.—Tenders will be re-

ceived up to Tuesday. .July 6, 1915, for

the supply of: 55—A—Two portable

crossovers, right and left-hand turnouts,

and No. 60 rail; 64—One steam pump,
complete, for hydraulic operation of

gate valves, high level pumping station;

65—Air compressor, with motor, Dan-
forth avenue car barns. Tenders must
be addressed to the chairman. Board of

Control, City Hall. Specifications and
forms of tender may be obtained at the

Works Department, City Hall.

Ottawa, Ont.—Tenders will be re-

ceived until Monday, July 12, 1915, for

the <'onstruction of the superstructure

for a bridge, consisting of four spans,

over the Quinze River at North Timis-

kaming, Pontiac County. Que. Plans

and forms of contract can be seen and

and specification and forms of tender

obtained at the Department of Public

Works, Ottawa, and at the offices of the

District Engineers, Shaughnessy Build-

ing, Montreal, P.Q.; Confederation Life

Building, Toronto, Ont.
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MADE IN
CANADA

TRADE M/^RK REGI S T ERED

Heat-Treating Equipment
A HOSKINS RECORDING PYROMETER

will give you a printed record of your fur-

nace temperature. A necessary check on
your furnace operators.

THE HOSKINS new type pyrometer
thermo-couples have a GUARANTEED life.

ELECTRIC BAKING OVENS
for baking the varnish in high explosive shells. Accurate
heat control; no injurious gases; perfectly even and unvary-
ing temperature.

Write for blueprints and particulars.

GAS AND OIL FURNACES
for all forms of case-hardening, annealing,
lead pots and barium baths.

MAXIMUM TOOL EFFICIENCY
Hoskins Elec-

tric, Gas and
Oil Furnaces
for tool hard-

ening, assure
the greatest
life from your tools.

NO. 51 TOOL
FURNACE FOR GAS

TYPE F. C. ELECTRIC FURNACE FOR
HARDENING HIGH-SPEED STEEL TOOLS

Canadian Hoskins Limited
Electric, Gas and Oil Furnacea and Pyrometers

WALKERVILLE, ONTARIO

y/ w/ifli you want is not advertised in this issue consult the Buyers' Directory at the back.
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I BELIEVE
In Safety Firtt and always-
In providing for the Health of my Fellow

Workmen.
In Light and Air and Sanitary Working Con-

ditions.
In cleans fresh drinking water for everybody.
In the Safety, Economy and Man-ietterment

of the

(MADE IN CANADA)

SANITARY
DRINKING
FOUNTAIN

The loss of a man through impure drinking
water i8 a crime that "the front office" must
bear.
An ugly statement, isn't it? But true, abso-

lut«Iy.

When a man cornea to work in your factory
he puts his health in your keeping.
Are you willing to take chances on guch a

trust?
Impure drinking conditions are responsible for

more tragedies than any machine ever built.
Apply the "Safety First" Principles to your

water supply; don't deny your men a clean,
fresh drink of water.
Conserve their health and they will improve

your profits; mark yourself as worthy of the
name of "employer."

Install the Gold Medal winner Puro In your
plant; office and shop alike.
The only Sanitary Drinking Fomitain that is

II
safe, sanitarj', simple, automatic in control and

11
easily attached.

11 Let us tell you just what it will cost you to

**I3JBO -FY5*

YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 Unlveriity Ave . Toronto, Canada

KINDLY MENTION

THIS PAPER WHEN

WRITING ADVER-

TISERS

Trade Gossip
London, Ont.—Sir Adam Beck an-

nounced on June 24 that the official

opening of the electrified London and
Port Stanley Railway would take place
on July 22.

M. Beatty & Sons, Welland, Ont., have
obtained an order from the War Pur-
chasing Commission for a large number
of hoisting engines, centrifugal pumps
and clamshell buckets.

Hamilton, Ont.—It is reported that
the National Steel Car Co., has secured
an order for 1,300 railway freight cars
from the French Government. The con-
tract is estimated at $1,250,000.

Sidney, N.S.—It is reported that the
Aetna Explosive Co., of New York, will
establish a plant here. A. J. Moxham is

connected with the company which has
been granted a Dominion charter.

Kingston. Ont.—The Canadian Loco-
motive Company has received a rush
order from the Dominion Government
for fifteen heavy engines to be used on
the Intercolonial Railway. Work on
them has already begun.

Montreal, Que.—The Montreal Am-
munition Co., a subsidiary of the Do-
minion Bridge Co., which has rented the
plant of the National Bridge Co., will be
ready to start manufacturing operations
on war munitions in about a month. The
plant and equipment are now being in-

stalled.

Ottawa, Ont.—It is reported that the
dry dock at Prince Rupert, B.C., will be
sufficiently advanced to enable ship-

building to start by next August. The
last pontoon was launched recently and
the upper works are being proceeded
with. The dry dock when finished will

have cost some $.3,000,000.

Vancouver, B.C.—As a result of an-
other meeting of -the creditors of the
Heaps Engineering Co. held here recent-
ly, an agreement has been arrived at

which, if satisfactory to the bondholders,
will remove all obstacles in the way of
utilizing this modern plant for the
manufacture of munitions of war.

Walpole Rubber Co.—Letters patent
have been issued to the Walpole Rubber
Co. of Canada, Ltd. This refers to the

reorganization of the concern at Granby
following a recent change of ownership,
in which Canadian Consolidated Rubber
was directly concerned. Little informa-
tion has been made public as to detail of
plans regarding the operation of the sub-
sidiary.

Hamilton, Ont.—The National Steel

Car Co. has secured another big war

Volume XIV.

order. Basil Magor, general manager,
has been in close touch with the French
Government for some months, and on
Saturday he stated that articles were
practically signed for the delivery of
1.300 railway freight cars for use on the
Nord Railway. The contract is estimat-
ed at $1,250,000.

Training the Unskilled in Shell-mak-
ing.—Men unskilled in lathe operation,
but who are desirous of taking a hand
in the manufacture of shells in Sheffield,

P>ngland, are being given two weeks'
thorough training in this feature at the
University Applied Science Department,
after which they pass to the armament
works to do what they can there.

M. Beatty & Sons, Welland, Ont.. were
successful in getting an order from the
War Purchasing Commission for five car-
loads of material-handling machinery,
made up of hoisting engines, derrick
irons, turntables, centrifugal pumps and
clamshell buckets, all of which will be
used by the Overseas Construction Corps
in Europe. The order was received on
Saturday. May 29, and the goods went
forward knocked down and packed for
ocean shipment on .June 1.

Ottawa. Ont.—An agreement has been
reached between Hon. Frank Cochrane
and the Grand Trunk Pacific Railway
for the leasina: of the Lake Superior sec-

tion of the N. T. R.. which runs from
Graham, Ont., to Fort William, Ont.
Pending its signing, there will be no of-

ficial announcement, but it is under-
stood that the lease is in the neighbor-
hood of $600,000 a year, which is about
41/2 per cent, of the original cost of the
line.

Canadian Electrical Association. — At
a meeting of the member companies of
the Canadian Electrical Association,
held at Ottawa last Saturday, the follow-
ing officers were elected: President,
Lieut.-Col. D. R. Street, Ottawa Elec-
tric Co.; first vice-president, D. H. Mc-
Dougall, Toronto Electric Light Co.: sec-

ond vice-president, W. S. Roberts, Elec-
tric Power Co., Toronto ; third vice-presi-

dent, W. G. Matthews, Quebec Railway,
Light and Power Co.

Stratford Lodge, C.A.S.E.—At the regu-

lar meeting of Stratford Lodge. No. 31,

C. A. S. E., the following officers were
elected for the current term :—'Past pre-

sident, Alex. Scrimgeour; president, J.

Schafer; vice-president, J. Hickman;
secretary, J. A. Robertson; recording
secretary, G. L. Frame ; treasurer, George
Hird ; conductor, J. F. Smith : doorkeep-
er, Maxwell Mongraw. Delegates to con-
vention at Hamilton on July 20, 21 and
22. Alex. Scrimgeour and Peter Stein-

man, Tavistock; alternates, Geo. L.

Frame and J. F. Smith.
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Woodstock Factory

Machine Work Wanted

We have a well-equipped machine

shop for doing good work without

delay. If necessary, we have facili-

ties for getting further equipment

quickly. Only competent me-

chanics are employed. We want

to communicate with parties having

machine work of any description

to place either on a contract

or job basis. Our connection in

other lines enables us to make an

attractive proposition. Write us

about your requirements.

Wayne Oil Tank & Pump Co.^ Limited

Woodstock, Ontario

// wliat you want is not advertised in this issue consult the Buyers' Directory at the hack.
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Rumely-Wactis Machinery Go.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

New and second - hand machine

tools in stock for immediate

delivery:

LATHES
18" (20r awing) x 8' Hamilton, C.R. H^.

(Used).
IS" X 10' Rahn Carpenter, C.R. H.S.

(Used).
21" X 10' Bradford, C.R. H.S. (Used).
22" X 12' Plather, C.R. H.S. (Used).
24" X 8' Putnam (Used).
24" X 8' Sherman (Used).
25" X 14' LeBlond, heavy duty (New).
30" X 14' American (Used).
36" X 12' Schumacher & Buye (Used)
36" X 16' FIfleld (Used).

TURRET LATHES and SCREW
MACHINES

Two 24" Morse Turret Lathes, with 1"
hex. turret, on carriage (Used).

No. 5 Bardons & Oliver (2") with wire
feed, oil pump and pan (Used).

Two Bardons & Oliver No. 2 Hand
Screw Machines, plain head, (1") wire
feed, oil pump and pan (Used).

PLANERS
30" X 30" x 8' Plather, one head (Used).
36" X 36" X 8' American, two heads

(Used).
36" X 36" X 15' Woodward & Powell
Frog and Switch, two heads (Used*.

SHAPERS
20" (Jould & Eberhardt, back-geared.
crank (Used).

16" Stockbrldge crank (Used).
14" Acme, crank (Used).

DRILL PRESSES
21" Cincinnati, B.G, and newer feed

(Used).
21" Hoefer, b.g. power feed (Used).
221^" Barnes, b.g. power feed (Used).
^*',',.^"'^'"°*'''' sliding head, complete

(Used).
2r," Sibley & Ware, sliding head, com-

plete (Used).
28" Barnes, sliding head, complete.
28" Rlbley & Ware, sliding he.id com-

pl^'.t.^ (Used).
31" Barnes, sliding head, complete

(Used).
4^4' Biekford Plain Radial (Used).
5' Prentice Plain Radial (Used).

MILLING MACHINES
No. 2 Brown & Sharpe, plain (Used).
No. 2 Kempsmlth, plain (Used).
No. 2-H Brown & Sharpe, plain (Used).
No. 3 Pratt & Whitney, plain (Used).
No. 3 Kempsmlth, plain (Used).
No. 3 Cincinnati, plain (Used).
No. 3 Nev\ton, plain (Used).
No. 3 Owen, Universal (Used).

MISCELLANEOUS
No. 22 Espen-Lucas Cold Saw, capacity
6 (Used).

No. 15 Liea Simplex Cold Saw, capacity
5 (Used).

42" Colburn Boring Mill, 2 heads (Used)
42; Bullard Boring Mill, 2 heads (Used).
30" Bullard Boring .Mill, one turret head

(Used).
IW Acme Bolt Cutter (Used).
2%" Acme Bolt Cutter (Used).

Russian Car Orders.—A first visit was
paid to Montreal on June 23, by Maxi-
nriilian Groten, chief mechanical engrineer

for the Russian Imperial Railways, at-

tached to the Russian Ministry of Ways
and Communications, Petrograd. Mr.
Groten came to Montreal to look over
the car plants here in connection with

larg:e orders placed by the Imperial Rus-
sian Government for steel frame box
cars. The Russian Government has or-

dered 2,000 of these cars from the East-

ern Car Company of New Glasgow, N.S.,

and 18,000 similar cars from a number
of firms in the United States. Mr.
Groten had visited the works of the

Eastern Car Co. at New Glasgow, and
also the plant of the Nova Scotia Steel

& Coal Co., previous to coming to Mont-
real.

Municipal

Oshawa, Ont.—On July 10. a by-law
will be voted on to raise $8,000 to bonus
a firm proposing to make shells.

Canora, Sask.—A by-law will be voted

on by the ratepayers on July 9, to raise

$17,700, for completing the waterworks
system.

Preston, Ont.—A by-law to loan the

Hurlbut Shoe Co. .$25,000 was carried

here on June 21 by a majority of 126

over the two-thirds vote necessary.

Unionville, Ont.—The Village Council

are having plans for a waterworks sys-

tem prepared by James, Loudon & Hertz-

burg, engineers, 79 Adelaide Street E.,

Toronto.

Mimico, Ont.—The Council has de-

cided to secure water from New Toron-

to. It is the intention of the Council to

proceed with the installation of the

water mains.

Watrous, Sask.—C. MiManus & Co.

have been instructed to proceed with

extensions to the water distributing

system. Some 8-in. cast iron pipe will

be required.

Woodstock, Ont.—The Town Council

are considering making extensions to the

waterworks system. F. A. Barbour, of

Boston, Mass., has been engaged as con-

sulting engineer.

rredericton, N.S.—The City Council

contemplate installing a new fire alarm
system, which is estimated to cost

$1,200. T. S. Wilkinson is chairman of

the Fire Committee.

Windsor; Ont.—The City Council are

in the market for a quantity of cast iron

pipe and specials, geared valves, fire

hydrants, pig lead and valve boxes. W.
A. Hanrahan is secretary of the Water
Commission.

Bassano, Alta.—The by-laws author-
izing the expenditure of $10,000 for com-
pleting the town's gas • well and piping
the gas was carried. The by-law will

likely receive its third reading at the

next council meeting.

Lindsay, Ont.—A by-law to authorize
construction of certain extensions of
water mains has been given its several

readings, as well as a by-law providing

$6,000 by way of debentures to provide
for cost of construction of same. All

the extensions outlined in by-law have
been constructed.

Chatham, Ont.—As soon as the neces-

sary arrangements have been made, a by-

law will probaibly be submitted to Chat-
ham ratepayers providing for the raising

of about $18,.500, the amount that it has

been proposed for the city to give to-

wards the purchasing of the site of the

Dominion Sugar Co. for its $1,000,000

sugar plant to be erected just outside the

city.

rersonal
Guelph, Ont.—Applications are beimg

received by T. S. Moore, city clerk, for

a city engineer.

E. J. Holland, who recently resigned

his position as city engineer of Guelph,
Ont., will engage in private work in

Western Ontario.

Leslie Brinkman, of St. Thomas, Ont.,

lias been appointed assistant to the chief

engineer of public works, with head-

quarters at Fort William, Ont.

W. A. Black, vice-president and man-
aging director of the Ogilvie Flour Com-
pany, is making an extended tour of the

Canadian West to get into direct touch

with the crop and milling conditions.

D. R. Hanna has retired from the

firm of M. A. Hanna & Co., Cleveland.

Ohio, sales agents for "Victoria" pig

iron produced at Port Colbome, Ont. Mr.
Hanna was admitted to the firm in 1891.

A. W. Mace has resigned his position

with the Factory Products, Ltd., To-

ronto, Ont., temporarily, to give assist-

ance in the war munitions department

of the United States Steel Products Co.,

New York City.

Frank F. Barber has resigned his

position as manager of the machine tool

department of the Canadian Fairbanks-

Morse Co., Toronto, and will be connect-

ed with the machine tool department of

the A. R. Williams Machinery Co., To-

ronto, Ont.

Douglas J. Peake, until recently with

the United States Cast Iron Pipe &
Foundry Co., Burlington, N.J., has been
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Pl-ATC: Ef/l>.

NITRATING CENTRIFUGAL
D'Olier-iWeston type

42" Direct Electric driven.
ITuIt steel framing construction.

fuirr E'no

V D'Oller pump fur pumping nitrated cotton:
efficiency and accessibility are features of thi»
design.

AU of the features recognized as essential to this
lue.il f'entrifngal resulting In greatest output at
lowest maintenance will be found incorporated in

D'Olier

"Weston" Centrifugals
For sugar, chemicals, sewage,
oil and waste reclaiming, clari-

fying and filtering and textile

work.

Nitrating Centrifugals
D'Olier patent S.S.B.B. type. A
strictly high-grade machine of
rugged construction and high
efficiency.

Write for particulars of this

proved type centrifugal now be-

ing furnished for use in U. S.

Government smokeless powder
factories.

Bulletins on request.

D'Olier Volute and Turbine Pumps
for all ])iiinpiii,i? purposes in Sni^ar

Refineries, Paper Mills, Mine Ser-
vice, Metallurgieal and Chemical
Industries, General Water Supply,
Fire Service. "Wi'ite for Bulletin.

D'OLIER
CENTRIFUGAL PUMP and MACHINE CO.

Philadelphia, Pa., U.S.A.

// what you want is not advertised in this issue consult the Buyers' Directory at the back.
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MARKER & KEMBLEY
Machinists and Brass Finishers

Brass and Aluminum Castinta.
Fire Department Supplies.

All Kinds of Special and Experimental Work.

42 1 OuMD St. W. Phone AdeUid* 1 OS 1

TORONTO. CANADA

prawCvtSbapsrs, ^ Portsbia PlArters,

6p«clal DrttwCut StaNonaryX fbftaWa

R.R Shape rs. Key Way Oi/tt«r» ,

Special Locomoti^
Cylir>dcr Planers.lindtrPlan«rs.^k. f

Finished MacViinw

SHEET
METAL

Automobile Fenders,

Hoods and Gasoline

Tanks

We are now manufacturing
a number of lines for Cana-
dian firms suing -war con-

tracts.

The quality of our produc-
tion is one grade — THE
BEST. Our facilities and
equipment enable us to

give a very attractive price

and prompt service.

The Dominion

Stamping Co.
LIMITEDj

Walkerville, Ont.

DROP
T

appointed foundry engineer and assist-

ant to the general superintendent of

foundries of the Canada Iron Corpora-

tion. Two years ago, Mr. Peake was
connected with the Three Rivers, Que.,

plant of the latter concern.

Catalogues

Generating Sets.—Enberg's Electric

and Mechanical Works, St. Joseph,

Mich., are distributing bulletin No. 101,

describing their direct-connected dyna-

mos and engines, made in sizes ranging

from 1 to 50 k.w. The bulletin contains a

comprehensive description covering the

design of both engine and dynamo. Tt

is fully illustrated and tables are includ-

ed giving the weights and principal di-

mensions.

Slotting Machines.—Catalogue No. 49

recently issued by the Newton Machine

Tools Works, Inc., Philadelphia, Pa.,

deals with the complete line of Newton

standard and special slotting machines.

The catalogue also contains a number of

illustrations showing an interesting line

of milling machines, rotary planers and

cold metal saws, etc. The illustrations

are very clear and grive a good general

idea of their construction. They are ac-

companied by tables giving the princi-

pal dimensions covering the various

sizes.

Motor Trucks—The "Knox" tractor

is described fully in an attractive cata-

logue recentlv issued bv the Knox

Motors Associates, Springfield, Mass.,

who are the distributors. The big feat-

ure of the Knox tractor, as claimed in

the catalogue is that it will haul any

kind of load in any type of trailer.

Among the illustrations are views show-

ing several types of trailer while others

show the tractor and engine. A speci-

fication is included covering the model

35 tractor.

Motor Generator Sets made by the

Canadian General Electric Co., Toronto,

are the subject of a 28-pag'e bulletin No.

42552, recently issued. The ibulletin con-

tains a lot of useful information on

various types of motor generator sets

and their field of application. The con-

struction of these machines and matters

relating to their operation are dealt with

in an exhaustive manner. An interest-

ing feature of this bulletin is a number

of half tones of motor generator sets of

various types showing their wide range

of application. The bulletin is exceed-

ingly well gotten-up and the half tones

are very good reproductions. Copies may
be obtained by interested readers upon

application.

ATENTS
[PROMPTLY SECURED]

In iill f.-nuiitries. Ask for onr Inventor's
Adviser, whleli will be aent free.

MARION & MARION, 364 Univeraity St.
Merchants Bank HulldlnK, corner St.

Catherine St., MONTUKAI., Phone Up 6474
Washington, IJ.C, U.S.A.and

DENNISTEEI

THE BEST STEEL LOCKERS MADE IN CANADA
MADt av

THC OCHIIIS WIRC AND IRON WORKS CO LIHITCO

TANKS ^- TANKS

=1/i-

IMMEDIATE SHIPMENT
Thoroushly overhauled. Guaranteed tirht.

Capacity 1,000 to 8,000 (alloas.

UNIVERSAL IRON & SUPPLY CO.
ST. LOUIS, U.S.A.

Aak for Low Delivered Prices.

McKaig's Combination Plier
A new Invention, an improvement over
the old style. When the cutterB on
other pliers get dull they won't cnt"SURE CUT-
TERS" will cot
p e r f e c tly, no
matter how dull
the edges ge%.

When the hold
gets loose o n
other pliers, they
won't cut —- bu t

"SURE CUT-
TERS" do the
work just the
same.
Try them—order
now, before yon
forget It.

McKaig Drop Forge Company
BuffaU, N.Y.

FOR SALE
Machine Tools
20 Lathes in all sizes

—

Turrets, Boring Mills,

Planers, Milling Machines,
etc.

Send for list, or better

still, write or wire us your
requirements. Immediate
delivery, subject to prior

sale.

Machinery Merchants,
Incorporated

50 Church St., New York City, N.Y.

Long Distance Telephone,
Cortlandt 2278. 2279
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HYDRAULIC
PRESSES
FOR SHELL

MANUFACTURING

PIERCING PRESS

We are making

HYDRAULIC
PRESSES
For Piercing and Drawing

SHELLS and PROJECTILES

and are in a position to give

PROMPT DELIVERY
DRAWING PRESSES

The William Cramp & Sons Ship and Engine

Building Company
PHILADELPHIA, PA.

y/ what you want is not advertised in this issue consult the Buyers' Directory at the back.
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Book Reviews
Preventing Losses in Factory Power

Plants, by David AToflatt Myers 560

pases; TVi in. x 5 in.; 68 illustrations.

Published by the Engineering Magazine
€o., New York. Price $3. This is a new
work, and is an addition to the Works
Management Library. The book has

been written e.xpressly for the use of

the owners and managers of manufac-
turing industries with the object of set-

ting forth in as brief and direct a man-
ner as possible the basic information

which they require f6r the intelligent

handling of their power plant problems.

The first nine chapters cover these mat-
ters in a general way, l)iit easily assimi-

ETAL
STAMPINGS

III''
\f We

M
are manufactur-

ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel

stamping in Nickel,
Brass or Copper.

Send us a sample
order.

''I

A (I

W.H.BANFIELD&SONS
120 AdfllaideSt W., Toronto

lated, while the remaining nine chapters

deal with the subject in greater detail,

and are more especially of value to the

mechanical superintendent and engineer.

The subjects treated successively in the

initial nine chapters are as follows:

—

Determination of existing losses, attain-

able efficiency and ordinary wastes, the

boiler plant, steam piping and engine

plant, preventable losses in the engine

plant, and the heating system. The nintli

chapter dealing with the "Human Fac-

tor," the author considers to be of the

greatest importance. Tlie succeeding

chapters deal with efficiency systems for

boiler plants, boiler tests, combustion,

surface combustion, natural gas as a

boiler fuel, natural gas for the gas en-

gine versus the steam engine, the econ-

omic combustion of waste fuels, boiler

feed pumps, modern types of prime
movers, while the concluding chapter is

devoted to reports and their compila-

tion. From the above it will be gathered

that the book contains a great deal of

useful information for those desiring to

improve the efficiency of their plants.

While the subject matter is not neces-

sarily new, it has the advantage of being

brought together and presented in a con-

venient form so that the relation of the

various subjects can be studied together.

By this means a more complete under-

standing of power plant problems is

made possible. The book is printed in

clear type, with diagrams and tables.

iliiiiiiiiiiiiiiiiii:i;iiiil:!:i:iii;iiiii!i:iiiiiii>ii«.iiiiiii:iiiii!iiiiiii<Hiiiiiiii'iiiiiiiiijii4i!q^^^

IMMEDIATE DELIVERY

400 or more modern machines

in stock for the manufacture of

Shell and Fuse Parts
and General Manufacturing Purposes

We solicit inquiries re-

quiring prompt deliveries.

Girard Machine and Tool Co,
491-493 N. Third Street, Philadelphia, Pa.

JUSTRITE
CUTTING LUBRICANT

A Manufacturer Producing 3000 Shrapnel per Day
Uses JUSTRITE Because

(1) He gets a higher speed in turning operations.

(2) Greater feeds. , m i, ,

(3) Fewer Grindinga <rf cutting tools—a sarmg of time and cutting tools.

(4) A clean, bri^t thread—ragged ed«&s unRnown.
(5) Shrapnel is left clean and polished.

(C) No smoke or obnoxious oriors about the shop. j- * u: *

To meet the present exigency we announce the ability to make immediate snipmenl

^*
A"mimbe"r of 'the largest Shell Mannfaeturers in Canada have placed orders for JUOTRITE. We extend

the invitation to EVKRY Shell Manufacturer in the Dominion to order a barrel on 30 days APPROVAL.
Write for yours now-

Canadian Representatives :

Crescent Oil Company^ 30 Church St., N.Y. City. Rudel-Belnap Machinery Co'., Limited. Montreal. Toronto
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TLE A.R.WILLIAMS MACHINERY CO.,«-IP,
f ST.vlOHN.N.B. TORONTO WINNIPEG VANCOUVER f

Canadas Leading Machinery House

Are You Going To Make Projectiles?

You will be interested to know that our Service Department,—organized spe-

cially to take care of your requirements,—can give you all the information on

the most up-to-date methods used in the manufacture of Shrapnel and High

Explosives.

Don't worry about the recent order closing manufacturers' shops to public in-

spection. Come and see us and bring your problems along.

This is the time when Service Counts— Write Us.

THE A. R. WILLIAMS MACHINERY COMPANY, LIMITED
TORONTO, ONTARIO

CONSIDER
What a Geometric Collapsing Tap Will Do For You

Sen^ for our Catalogue. It tells the interesting story.

These Taps are used on Turret Head
Machines or on Live Spindles.

(ipc>ni<-lrir Cliiwti NI< (ollilixillis; Tup ns K<|iil|)iii><l for Slii-ll Work,

Geometric Collapsing Taps are

^^'vy l)nsy at iDresent on shrapnel

work, but they are arranged for all

classes of thread taj)ping above

•V,-iiu'h dianietei'.

THE GEOMETRIC TOOL CO.
NEW HAVEN, CONN., U.S.A.

Canadian Avants;
\Vlllliitii« & Wilson, Ltil.. Montrpal.
The A, U. WIlllMiiis M.-icliliipry Co.. I,t(1., Tnroiitn, Wiimhu'R,

,i)iil SI. Ji.liii, N.B,

// what you want is not advertised in this issue consult the Buyers' Directory at the hack-.
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Sidney, N.S.—Mark Hurll, of Glas-

gow, Scotland, has been investigating

the fireclay deposits in this district with

a view to establishing a plant for mak-

ing fire brick.

Lindsay, Ont.—A by-law submitted to

the ratepayers to authorize payment of

$65,000 to the Horn Brothers' Woollen

Co. was carried here on June 24 by a

majority of :ill.

Weybuin, iSask.—E. li. Humphries,

Rejiina manager for the Canadian Oil

Companies, Ltd., was in town recently

for the purjwse of completing arrange-

ments for locating a distributing station

at this point.

Trade Gossip
Canadian Vickers, Ltd., Montreal, have

sold a motor generator costing $5,400 to

the city of Winnipeg, Man.

Heap & Partners, Canada, Ltd., Mont-

real, have been awarded a contract by

the Ottawa city council for the supply

and installation of a pump.

The Canadian Fairbanks-Morse Co.,

Toronto, have received a repeat order for

an X-ray electric generator outfit for

the Canadian Expeditionary Force.

The B. F. Sturtevant Co., of Canada,

Ltd., Gait, Ont., liave been awarded the

contract for the heating and ventilating

equipment for a new shop which the

Canadian Locomotive Co. are building

in Kingston, Ont.

The John Bertram & Sons Co., and its

associate company, the Pratt & Whitney

Co. of Canada, Ltd., announce change of

Western office address to 1205 McArthur
Building, Winnipeg. A. Martin is the

Western representative.

Transcona, Man.—A noti<'e has been

issued to the effect that commencing to-

day, July 1, 1915, the Dominion Govern-

ment has taken over the operation of the

Transcona shops, round-houses and work
pertaining to this department between

Winnipeg and Westfort.

Berlin, Ont.—A company has been

formed witli a capital of $100,000 to

manufacture carburetors and vaporizers

here. The patents are controlled by the

Kerosene Burning Carburetor Co., of

Detroit, Mich. Claude Forsytli of the

-John Forsyth Co., Berlin, is interested.

The Prince Rupert, B.C.—The Board
of Trade published its annual report for

1914, together with general information

as to t'he resources of tlie district of

northern British Columbia. The report

contains an interesting review of trade

and commercial conditions at Prince

Rupert, and indicates opportunities for

industrial development.

Delay Shell Shipment.—Orders to de-

lay shipment of any more sliells for the

present have been received l)y manufac-
turers, the instructions being that these

should be held until further notice.

While no information was given as to

the reason for the order, it is felt that

it is due to the shell cases being turned

out more rapidly than they can be filled

witii explosives for sliipment to F,ngland.

Dominion Steel Production.^The Do-
minion Steel Corporation |)roduction for

the month of June, with comparisons,
was as follows:

1915, tons. 1914, tons.

Piu- iron 22,552 21,111

Steel ingots 28,6S0 26.629

Rails . . 13,044 16,998

Rods 6,435 1.981

Bars 797 2,347

Wire and wire pro-

duets 3,167 1.541

Coal mined 481.820 485,449

Customs Receipts Show Increase.

—

For the first time in a considerable

period. Customs receipts for the month
just closed, June, show an increase over
the same period last year. This is an
indication that the new war taxes are
beginning to take effect. Customs re-

ceipts for June were $7,315,638.74, as

compared with $7,274,763.,32 in June,
1914, an increase of $40,875.42. For the

three months ending June 30 the total

Customs receipts were $20,907,939.88. or

$772,530.66 less than during the corres-

ponding period last year.

Halifax, N.S.—At a Board of Control
meeting on June 30, the directors of tlie

Nova Scotia Car Works, Ltd.. asked the

city for an additional $125,000. as fur-

ther capital is declared by directors to

be absolutely required to successfully

carry on its business. The city original-

ly advanced $12.5,000 and a portion of
this loan lias been paid off by instal-

ments. The additional amount asked for

will bring the company's liability to the

city up to .$250,000, and the amount will

be secured by mortgage in same manner
as previous advance.

Canadian Trade.—The possibilities of
increased trade between Russia and Can-
ada are now being seriously considered.

Until a short time ago Canada did no
business direct with Russia. In 1913,
out of our .$2,145,000 of exports to Rus-
sia no less than .$2,017,000 parsed
through the United States. Similarly
Russian products were brought to Can-
ada in foreign ships. Now the Canadian
Pacific Railway are establishing a line

of steamers between Vancouver and
Vladivostock, and it is expected that an
increased and direct trade will be built

up between the two countries.

Shell Shipping Boxes.—The Shell Com-
mittee, Stephen Building, Ottawa, have

issued the following additional details

in connection with the specifications for

shell boxes. In reference to tlie screw

used to secure the cover in the 4.5 shell

box, we would say that you iiave the

alternative of using No. 12 x 1% ins-? or

No. 14 X 1% ins., and that there is to

be only one screw in each end and two
in each side, suitably spaced. Further,

the cleats on the cover are to be made
•"/s-inch instead of V^-inch. Also, the

lumber throughout the box may be dress-

ed to an even thickness not less than

%-inch.

The Canadian Car & Foundi-y Co.,

Montreal, has received an order from the

Kailvvay Executive Committee of the

British War Office for 1.200 four-wheel,

continental type. 22-ton. steel frame box

cars. The value of the order was placed

at $1,200,000 by W. W. Butler, senior

vice-president, wlio states that the cars

will be manufactured at the company 's

local plants. Manufacturing operations

will be started immediately. Mr. Butler

ex]dained that the cars were to be used

in connection with military operations of

the British army in northern France.

The specifications of the equipment con-

formed in every respect to the standards

of the French railways.

Canadian Car Co. Shell Contract.—
It is understood that the loading of

shrapnel and high explosive shells by

the Canadian Car & Foundry Co. in its

.$83,000,000 contract with the Russian

Government was not included in the or-

iginal contract, but that it was arranged

for later at the request of the Russian

Government. Construction of the fac-

tory for assembling and loading of the

shells near Lyndhurst, N.J., is not expect-

ed to be completed for about a month.

No exports of shells by the Canadian

Car Co. are looked for before the early

part of August, although shipments of

])arts to assembling points by American
manufacturers to whom the contract

was sub-let will be well under way be-

fore then.

Large Equipment Orders.—Further

equipment orders have been placed this

week. The Federal Government has or-

dered 15 locomotives, to cost .$22,000

each, from the Canadian Locomotive Co.

of Kingston. An order has also been

placed for 1,000 box cars for the Na-
tional Transcontinental Railway. This

contract has been placed among three

concerns—the Canadian Car and Foun-
dry Co., the National Steel Car Co., and

the Nova Scotia Car Co. The Canadian

Locomotive Co. is already working on a

Russian Government order for 50 loco-

motives, while the Eastern Car Co. has

an order for 2.000 cars also from the

Russian Government. Canadian Car &
Foundrv Co. have a Dominion Govern-
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(MADE IN CANADA)

Saves Dollars
Why let that i)Kl-fasliiont<l faucet go on year
after year wastiiiK water—MONEY?
Why more drinkinii: cups aud glasses, only to
become unsanitary—lost, broken or carried away?

I'oro Sanitai-y Drinking FtHintain stops all this
needless wa-ste. Pnro saves yon 36% on the
water hill alone. I'nro saves yon all that money
yon sptn 1 for ciips. YET Pnro is always really

with a clear, cool drink with dollare in tlie

inent order for 600 standard freisrht ears

for the Intereolonial Railway.

Canada's Metal Production — Last

year Canada i)rodueed metal and
metallic ores valued at $58,870,000. Cop-
per contributed 75,000,000 pounds at an
average price of 131/2 cents; irold, 770,-

000 ounces, valued at $15,925,000; lead,

36,000,000 pounds at 41/2 cents; nickel,

45,000,000 at 30 cents a pound; silver,

27,500,000 ounces at 54.8 cents; and zinc

ore, 13,000 tons, valued at $310,000. The
war has affected metals in various ways.

Copper is now selling at 20 cents a

pound, nickel about 50 cents a pound,

while lead and zinc also show advances

in ]irice. The only exception to the gen-

eral increase is silver, which is now sell-

ing about 5 cents an ounce less than last

year. It is estimated, however, that the

heavy demand for munitions means $20,-

(100,000 to (^anada 's mine owners.

Puro Pays for Itself

You don't have to wait years to get back the
small investment you have tied up in Puro
equipment—
Ymi start cashinK in at once—not only on your
water hill saving, but on the increased efficienoy
of your workers as well.

^Ien like PI'UO—it's dean. No danger of
<iea<lly germs Inrkhig in its sparkling bubble.

Write us—tell how many men, how many dc-
jjartments. and we'll tell you how much the
(<ist will be to

"PURO -FY**
YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 University Aye., Toronto, Canada

TANKS ^- TANKS

L:.„___,_ --^
IMMEDIATE SHIPMENT
Thoroughly overhauled. Guaranteed tight.

Capacity 1.000 to 8,000 (alloni.

UNIVERSAL IRON 4 SUPPLY CO.
ST. LOUIS. U.S.A.

Ask for Low Delivered Pricet.

Tendenders
Bathurst, N.B.—Tenders are being

called for tiie construction of a power
house, pumping station, stand pipe,

water mains, etc.

Winnipeg, Man.—Tenders addressed to

theciiairman. Board of Control, will lie

received up to Friday, July 16. 1915, for

the supply of electrodes, glassware and

fire lamp cutouts for the City Lighting

l>ei)artment. Instructions to bidders, spe-

cifications and form of tender may be ob-

tained at the office of the City Light &
Power Department, 54 King street.

Ottawa, Ont.—Tenders for incandes-

cent lamps for imblic bui'dings, will be

received Tuesday. July 13, 1915. Speci-

fications may be seen on application to

Thos. A. Hastings, clerk of works. Postal

Station "F." Toronto; to R. L. Des-

chiamps, overseer, Dominion Buildings.

Montreal, and to the chief architect, De-

partment of Public Works. Ottawa.

A WANT AD. IN THIS PAPER

WILL BRING REPLIES FROM ALL

PARTS OF CANADA.

Contracts Awarded
Walkerton, Ont.—The Knechtel Fur-

niture Co. has received an order for 25,-

000 boxes to hold 4.5 howitzer shells.

Orillia, Ont.—The Orillia Furniture

Co. Ijave received an order to manufac-

ture 25.000 ammunition Iwxes for the

British Government.

The Hamilton Bridge Works Co., Ham-
ilton, Ont., liave been awarded the con-

tract for the construction of a new steel

swing s])an to cross the jock at Ivindsay,

Ont.

Hespeler, Ont.—Tlie Hespeler Fiirni-

tiuc Co. and the W. A. Kribs Co. have

received orders for shell and ammuni-

tion boxes. These orders will necessi-

Rumely-Waclis Mactiinery Co.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

New and second-hand machine

tools in stock for immediate

delivery:

LATHES

IS- (20" swing) X 8' Hamilton, C.R. H.S.

IS" X 10' Rahn Carpenter, C.R. H.S.
(Used).

21" X 10' Bradford, C.R. H.S. (Used).
22" X 12' Flatter, C.R. H.S. (Used).
24" X 8' Putnam (Used).
24" X S' Sherman (Used).
25" X 14' LeBloud, heavy duty (New).
30" X 14' American (Used).
36" X 12' Schumacher & Buye (Used).
36" X !«• Fifleld (Used).

TURRET LATHES and SCREW
MACHINES

Two 2*" Morse Turret Lathes, with 1"

hex. turret, on carriage (Used),
No. 5 Bardons & Oliver (2") with wire

feed, oil pump and pan (Used).
Two Bardons & Oliver No. 2 Hand
Screw Machines, plain head, (1") wire
feed, oil pump and pan (Used).

PLANERS

30" x 30" X 8' Flather, one head (Used).
36" X 36" X 8' American, two heads

(Used).
36" X 30" X 15' Woodward & Powell
Frog and Switch, two heads (Used).

SHAPERS

20" (Joulrt & Eberhardt, back-geared,
crank (Used).

16" Stockbrid'ge crank (Used).
14" Acme, crank (Used).

DRILL PRESSES

21" Cincinnati, B.G., and oower feed
(Used).

21" Hoefer, b.g. po^er feed (Used).
22^4" Barnes, b.g. power feed (Used).
24" Cincinnati, sliding head, complete

(Used).
2fi' Sibley & Ware, sliding head, com-

t-lete (Used).
28" Barnes, sliding head, complete.

2S" Sibley & Ware, sliding head, com-
pletis (Used).

31" Barnes, sliding head, complete
(US<Kl|.

AW Blckford Plain Radial (Used).

W Prentice Plain Radial (Used).

MILLING MACHINES

No. 2 Brown & Sharpe, plain (Used).
No. 2 Kempsmlth, plain (Used).

No. 2-H Brown & Sharpe, plain (Useil).

No. 3 Pratt & Whitney, plain (Used).

No. 3 Kempsmlth, plain (Used).

No. 3 Cincinnati, plain (Used).
No. 3 Newton, plain (Used).
No. 3 On-en, Universal (Used).

MISCELLANEOUS

No. 22 Espen-Lucaa Cold Saw, capacity
6- (Used).

No. 15 Lea Simplex Cold Saw, capacity
,5" (Used).

42" Colburn Boring Mill, 2 heads (Used).
42" Bullard Boring Mill, 2 heads (Used).
SV Bullard Boring Mill, one turret head

(Used).
IH" Acme Bolt Cotter (Used).
2Mi" Acme Bolt Cutter (Used).
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PATENT
ATTORNEYS

W. T. Cuffe-Quin
pRteal Solicitor anJ Eipvt

Bc(iMMcd Paint Aitumey, U.S. WIN?
Faltuw Sumycin' Iniiituta, I.andoa. ICn(laDd.

47 Cmtitl duntm, Elcii StrctL

OTTAWA, CANADA «~'M.F.Mink.<
AuocitI* wmrk (nr ikc Lcfil fniUmum btfori ika Uoi

Pairal Uftcc, a ipKlahr.

Cabhaddrai' "CquuiOlUMi."

ATENTS
PROMPTLY SECURED!

In all countries. .\sk for our InveDtor's
Adviser, whicL will be sent free.

MARION & MARION, 364 University St.
Merchants Bank Bnildins, corner St.

Catherine St., MONTREAL, Fbone Up 6474
and Washington, D.C., CS.A.

PIlTpyTQ TRADEMARKS
HI Lfl I O AND DESIGNS

PROCURED IN ALL COUNTRIES

•peolal Attention given to Patent Litigation

Pamphlet B«nt ft-ee on appllcatiou.

RIDOUT & MAYBEE 59 Yonge street

rOROIVTO

MARKER & KEMBLEY
Machinists and Brass Finishers

Brass and Aluminum Castines-

Fire Department Supplies.

All Kinds of Special and Eiprrimental Work.

42 1 Queen St. W. Phone Adelaide 1 03 1

TORONTO. CANADA

Draw CvF'Shapcrs

Spacio) DrawCut
R.R Shap«rft,
Special LocomoKvc
Cylinder Planers.

Portable Ptoners,

&^a^lJnaryiE Fbrtabte

Key Way Oot-t«»-» ,

Finished Machina
nderPbncrs* ^^^ Kays.

Make Your Own Engravings
It doesn't take an ex-
pert to operate Uie
GORTON E.NGRAV-
INO MACHINE. The
ordinarj- workman can
turn out lettering or de
signs either sunk or in

relief, on dies, mould."?,

tools, patterns. core
boxes, label plates, iti

truments, etc.. etc., bet-
ter than the most skin
ed hand engraver in the
fraction of time the
hand workman would
take.

WRITE FOR DE-
TAILS.

Geo Gorton Machine Co.

RACINE, WIS.

tati' the installation ot special iiia-

diinery.

Transcona, Man.—At a speeial meet-
iiifr of Town Council on .June 29 the eon-

tract for the pumps for the sewage re-

servoir was awarded the British Can-
adian Engineering Co., at .$3,174.,'J4. It

was decided to purchase 1,500 feet of
tire hose from the Gutta Percha Co. at

<S0 cents per foot.

Personal
Peter H. Cowaa lias commenced his

duties as waterworks superintendent of
the City of Gait, Out., succeeding Mr.
Bartleman, who resigned.

J. C. Rockwell, manager of the Lunen-
l)uru P'oundry Co., Lunenburg, N.S., died

at that place on June 29. Mr. Rockwell,
who was born in Cornwallis, N.S., 50
years ago, had been manager of the

Lunenburg Foundry Co. since 1899.

Thomas Chater, for 26 years the chief

inyineer of the Windsor electric lighting

plant, died on June 28, aged 60 years.

The deceased was born in England, and
came to Canada when he was 15 years

old. He has lived in Windsor for more
than forty years.

Harry F. Barnes, a member of the

city engineer's department of London,
Ont., has been given an important post

in China and sails for that country on
July 27 to become instructor of railroad

engineering in the State University of

Tang Shang, South China.

H. T. Matthew has been appointed
Pacific Coast representative for the So-
ciety of Electrical Development, New
York City. Mr. Matthew was born in

St. .Tohn, N.B., in 1878, and entered the

employ of the MeGraw Publishing Co.,

Xew York, in 1901, with whom he is

still associated.

D. A. Thomas, M.P., who has been ap-

pointed munitions agent in Canada and
tl'e United States for the British Gov-
ernment, arrived at New York on July 5,

on the American liner St. Louis. He was
met at the pier bv Ambassador Sir Cecil

Spring-Rice and Willard D. Strait of J.

P. Morgan & Co.

Col. W. M. Davis, formerly city engi-

neer at Woodstock, Ont., and Berlin,

Ont., has been selected to command tlie

54th Kootenay Battalion, which is now

Chemical Control for
( FOUNDRY
CORE ROOM AND

I POWER PLANT
" Chemist." to the Manufacturer"

THE TORONTO TESTING LABORATORY,
160 Bay Street, Toronto

LIMITED

Special Rates
on

Coatract Work.
UNEQUALLED
SERVICE

Tests on Metals,
Fuels, Oils.
Water, Etc

I eing organized at Vernon, B.C. Col.

Davis was born at Aylmer, Ont., and
U'raduated from the R.M.C., Kingston,
Ont.

Capt. L. A. Demers, Dominicn Wreck
(.'onimissioner, has completed the investi-

gation into the stranding of the steam-
ship Romney on Greene Island recently.

Judgment will be given in a few days.
The ship is now in the dry dock at Que-
bec having some new plates put on the
bottom and others rolled again.

Catalogues
Vises.—A leaflet describing and illus-

trating the all-steel machine vises made
by the Cincinnati Milling Machine Co.,

Cincinnati. ()., has come to hand.

Metal Saw Table.—A bulletin describ-
ing and illustrating the Acme Metal Saw-

Table No. 2, manufactured by the Hub
Machine & Tool Co., Philadelphia, Pa.,

lias been received. This machine is

adapted for cutting sheet copper and
brass, tubes, fibre, rublier and other
materials.

Centrifugal Compressors for blast

furnaces, is the title of bulletin No.
48601, just oflf the press, and being dis-

tributed by the Canadian General Elec-

tric Co., Toronto. The advantages claim-

ed for this type of blower over the reci-

procating blowing engine are described

in detail and the illustrations give a

general idea of the design. These latter

are supplemented by a description of

the compressor including, of course, its

principal features and method of opera-

tion.

Power Transmission Appliances.—The
new "Oneida" line of power transmis-

sion appliances is dealt with in bulletin

03, issued by the Oneida Steel Pulley Co.,

Oneida, N.Y. The principal lines de-

scribed include drop and post haHgers,

pillow blocks, couplings, etc. Their prin-

cipal features are dealt with in detail

and price lists give the code words and
other useful information for the various

sizes of each appliance. The bulletin is

fully illustrated.

Cold Storage Doors made by the

•Tamison Cold Storage Door Co., former-

ly the Jones Cold Store Door Co., Hag-
erstown, Md., are dealt with in catalogue

No. 7 recently issued. The construction

of the "Jones" and "Noequal" cold

storaae doors, fireproof and non-fireproof

is fully described, and is; accompanied
by illustrations showine the details as

designed for coolers and sharp freezers,

etc. Particulars are given of cold stor-

age windows, also of revolving and slid-

ing doors. The catalogue contains 96

naaes with tliunib index and is gotten up
in an attractive manner.
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,^1!EA.R.WILLIAMS MACHINERY CO.,lIdJ
i»^i^ ST. JOHN.N.B. TORONTO WINNIPEG VANCOUVER \Wfl
^^^^ Canada s Leading Machinery Ho us e ^

Are You Going To Make Projectiles?

You will be interested to know that our Service Department,—organized spe-

cially to take care of your requirements,—can give you all the information on

the most up-to-date methods used in the manufacture of Shrapnel and High

Explosives. -•
.

• '

Don't worry about the recent order closing manufacturers' shops to public in-

spection. Come and see us and bring your problems along.

This is the time when Service Counts—Write Us.

THE A. R. WILLIAMS MACHINERY COMPANY, LIMITED
TORONTO, ONTARIO

a>y^/y/y>/'>//>>y>/^>>y//>>/^V/'/y/y/^^^^^

MADE WHERE? NO. HOW?
THAT IS IT—HOW ARE THEY MADE

Note phantom view of the Geometric Style
"D" Die Head. Everything is there—micro-
meter adjustment, roughing and finishing

attachment (chasers automatically opened)
closing handle. Length of thread accurately

governed—short or long, and run right up
to shoulder if required. Arranged for cut-

ting any diameter, pitch and form of thread.

Perfected in all its working }:)arts, you will

find the Geometi-ic in good live shops, on
Hand and Automatic Screw Machines.

Let us recommend the right sort of Die
Head for your work.

The Geometric Tool Company, New Haven, Conn., U.S.A.
CANADIAN AGENTS:

William. & Wilton, Limited, Montreal. The A. R. William. Machinery Co., Limited, Toronto, Winnipeg, St. John, N.B.

I

// lihal you want is not advertised in thix issue conault the Buyers' Directory at the back.
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Engineering

Preston, Out.—The Dominion Bronze

Co. have started work on a large order,

for brass sockets for shells.

Bathurst, N.B.—Tiie town will build

a power house, boiler-room and pump-
ing station. John G. Staut is town clerk.

Blenheim, Ont.— The School Board
have decided to install a new heating-

system in the school to cost $2,500. R.

L. Gosnell is chairman of the Board.

North Vancouver, B. C.—The Wallace

Shipyards and North Shore Iron Works
have their plants in readiness to start on

the Imperial Government shell order.

Berlin, Ont.—The Water Commission
has decided to purchase eight new 3-in.

pumps and motors at a cost of $179 each.

These will be used on the wells in place

of the air-forcing system.

HamUton, Ont.— The E. T. Wright
Co., manufacturers of tinware are con-

sidering making a large addition to their

factory. An enameling and aluminium
plant will bo included in the extension.

Thorold, Ont.—The laboratory build-

ing, on the premises of tlie Coniagas

Reduction Co.. about a mile east of

Thorold, was destroyed by fire, together

with its contents, on July 1,3. The loss

is estimated at $10,000 which is covered

by insurance.

St. Marys, Ont.—The firm of Weir &
Weir, have advertised for a site in Strat-

iord suitable for a mill. They claim that

the Hydro rates in St. Marys are too

liigh, that they cannot compete with

"waterpower, and in Stratford their com-

petition would be steampower.

Niagara Falls, Ont.—Work on the con-

struction of an aerial tramway over the

Whirlpool has been started by the Mc-

Leod Cohtraeting Co. of Toronto. The

tramway is being constructed by the

Spanish-American Tramway Co., a sub-

sidary of a big Spanish amusement con-

cern.

Municipal

Winnipeg, Man. — The city are con-

sidering a proposition for laying 12

miles of gas mains.

SackvUle, N.S.—The Town Council

have decided to purchase a pump and

motor for the waterworks plant.

Rodney, Ont.—A by-law will be voted

on by the ratepayers on July 26, to au-

thorize tlie granting of a loan of $5,000

to the Rodney Woodware Co.

Chatham, Ont.—The city council have

recommended the purchase of an aerial

truck for the fire department at a cost

of about $13,500. A by-law will be vot-

ed on.

Exeter, Ont.—By a vote of 247 to 7,

the ratepayers of Exeter on July 16 en-

dorsed a Hydro power by-law. The vote

calls for the installation of a Hydro-
Electric system here, at a cost of

$20,000.

Petrolea, Ont.— Petrolea joined the

hydro-electric union on July 14, by car-

rying with a majority of 385 to 10 a by-

law calling for the expenditure of $35,-

000 for tlie installation of the hydro

system. The contract calls for an initial

consumption of 500 horse-power at $36.-

25 per Iiorse-power per annum.

Ottawa, Ont.—The proposed Lemieux
Island waterworks scheme includes the

trencliing and laying of 14,000 lineal

feet of 51 in. diameter steel pipe, also

the construction of a 4-span concrete

bridge. The pumping plant will consist

of three motor-driven centrifugal pumps,

each having a capacity of twenty million

Imperial gallons against a head of 280

feet. Tenders are being called for the

above.

General Industrial

Hamilton, Ont.—^Work has begun on

the excavation for the factory of the

T. Eaton Co., of Toronto.

Redcliff, Alta.—D. Broadfoot is en-

deavoring to make ari'angements for the

construction of an elevator here.

CoUingwood, Ont.—The Bryan Mfg.

Co. are asking a loan of $20,000 to assist

in the building of a woodenware factory.

Latchford, Ont.—The Canadian Pulp

& Lumber Co.'s mill has been destroyed

by fire. The loss is estimated at about

$50,000.

Aylmer, Que.—i\.n option has been se-

cured on 15 acres of land here for the

erection of a sugar factory. D. A. Gor-

don, of the Dominion Sugar Co., Wal-
laceburg, Ont., is interested. It is un-

derstood that the plant will cost $400,-

000.

Vancouver, B. C—H. T. Graham of

I'.ellevilk'. Ont. has purchased the Scot-

tish-Canadian Cannery at Steveston.

The plant will be renovated and new
machinery installed for handling this

season's catch.

Guelph, Ont.—An elevator will be in-

stalled at the gas works for unloading

coal from the cars. It is also proposed

to install a new gas holder next year.

The Light and Heat Commission have

the matter in hand.

Tenders
Ottawa, Ont.—Tenders on the supply

of transformers, switches, and equip-

ment will be received until August 3 by
the chairman of the Waterworks Com-
mission. Plans and specifications with

the city engineer, R. L. Haycock.

Toronto, Ont. — Tenders will be re-

ceived up to Tuesday, August 3rd, 1915,

for the supply of—58 Tie Rods and Tii;

plates for Lansdowne Avenue Exten-

sion, Toronto Civic Railway. Specifica-

tions and forms of tender may be obtain-

ed at the Works Department, City Haii.

Winnipeg, Man.—-Tenders will be re-

ceived until Monday, July 26, 1915, for

the supply of two 50-light, high effic-

iency incandescent Street Lighting

Equipments, complete with lamps. In-

structions to bidders, specifications and

form of tender may be obtained at the

office of the City Light and Power De-

|>artment, 54 King Street.

Toronto, Ont.—Tenders will be re-

ceived until Monday, July 26, 1915, for

enlargement Manning Avenue School;

new building Manual Training and Do-

mestic Science Departments, King Ed-

ward School ; iron fence, iron stairs, con-

crete floors, electrical work, local tele-

phones, and midsummer repairs at

sundry schools. Specifications may be

seen and all information obtained at the

office of the Superintendent of Build-

ings, City Hall, Toronto.

Oakville, Ont.—Tenders will be re-

ceived by the chairman of the Oakville

Water and Light Commission until Mon-
day, July 26, 1915,' for furnishing and

installing one electrically-operated tur-

bine pump of 600 Imperial gallons ca-

pacity against a head of 300 feet. Speci-

fications mav l)e seen at the office of the
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Rebuilt

Machine

Tools
Mill serve your purpose just as well

as new machinery after they have
passed through our hands. We
guarantee them complete and ready

for operation when received by our

customers, and at a very great

saving in price.

We specialize in machine and iron-

working tools, and are now suppl}'-

ing a number of Canadian manu-
facturers with Turret Lathes,

Engine Lathes and other machin-

ery suitable for the

Manufacture of

Shells

Our service is based on a fair and

square margin of profit, with satis-

faction assured as the primary

object.

If you are needing equipment it

will be to your advantage to get in

touch with us. Our stock is large,

and if we cannot supply you from

it we will take your order for

future delivery, specifying a defi-

nite time when we will supply you

with such tools as you may require.

New York Machinery
Exchange

50 Church Street New York

HYDRAULIC
PRESSES

FOR

Shell Manufacturing

DRAWING PRESSES

WE ARE MAKING

Hydraulic Presses
For Piercing and Drawing

Shells and Projectiles

AND ARE IN A POSITION TO GIVE

PROMPT DELIVERY.

The William Cramp & Sons Ship

and Engine Building Company
PHILADELPHIA, PA.

7/ what you want is not advertised in this issue consult the Bayers' Directory at the back.
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Rumeiy-Wactis Machinery Co.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

New and second-hand machine

tools in stock for immediate

delivery:

LATHES
18' (2a' swing) X 8' Hamilton, C.R. H.S.

(Used).
18" X 10' Rahn Carpenter, C.R. H.S.

(Used).
21" X 10' Bradford, C.R., H.S. (Used).
22" X 12' Flather, C.R. H.S. (Used).
24" X 8' Putnam (Used).
24" X 8' Sherman (Used).
25" X 14' LeBlond, hear.v duty (New).
30" X 14' American (Used).
38" X 12' Schumapher & Buye (Used).
36" X 16' Pifleld (Used).

TURRET LATHES and SCREW
MACHINES

Two 24" .Morse Turret Lathes, with 1"

hex. turret, on carriage (Used).,
No. 5 Bardotis & Oliver (2") with wire

feed, oil pump and pan (Used).
Two Bardons & Oliver No. 2 Hand
Screw Machines, plain head, (1") wire
feed, oil pump and pan- (Used).

PLANERS
30" X 30" X 8' Flather, one head (Used).
36" X 36" X 8' American, two heads

(Used).
36" X 36' X 15' Woodward & Powell
Frog and Switch, two heads (Used).

SHAPERS
20" Gould & Bberhardt, back-geared,
crank (Used).

16" Stockbrldsge crank (Used).
14" Acme, crank (Used).

DRILL PRESSES
21" Cincinnati, E.G., and nower feed

(Used).
21" Hoefer, b.g. power feed (Used).
22V4" Barnes, b.g. power feed (Used).
24" Cincinnati, sliding head, complete

(Used).
26' Sibley & Ware, sliding head, com-

plete (Used).
28" Barnes, sliding head, complete.
28" .Sibley & Ware, sliding head com-

plfiti'! (Used).
31" Barnes, sliding head, complete

(Used).
4%' Blckford Plain Radial (Used).
5' Prentice Plain Radial (Used).

MILLING MACHINES
No. 2 Brown & Sharpc, plain (Used).
No. 2 Kempsmith, plain (Used).
No. 2-H Brown & Sharpe, plain (Used).
No. 3 Pratt & Whitney, plain (Used).
No. 3 ICempsmlth, plain (Used).
No. 3 Cincinnati, plain (Used).
No. 3 Newton, plain (Used).
No. 3 Owen, Universal (Used).

MISCELLANEOUS
No. 22 Espen-Lucas Cold Saw, capacity

6" (Used).
No. 15 Lea Simplex Cold Saw, capacity
5" (Used).

42" Colburn Boring Mill, 2 heads (Used).
42" Bullard Boring Mill, 2 heads (Used).
30" Bullard Boring .Mill, one turret head

(Used).
IW Acme Bolt Cutter (Used).
2%" Acme Bolt Cutter (Used).

Commissioners, Oakville, or at the office

of Chipman & Power, engineers, Mail
Hiiiiding, Toronto.

rersonal

A. F. Macallum, city engineer of Ham-
ilton, Ont., iiii.s volunteered for active

service.

Robert G. Allan, son of one of the

founders of the Allan Line, and cousin

of Sir Montague Allah, died in London,
England, on July 15.

Lieut-Colonel Thomas Cantley has

been elected president of the Xova Scotia

.Steel & Coal Co. He will also retain

the position of seneral manager.

Joseph Austin Holmes, director of

tlie Bureau of Mines Department of the

Interior, Wa.shington, D.C., died at Den-
ver, Co., on July 13.

John Palmer, managing director of tlie

Palmer-MoClellan shoe factory of Fred-

eriton, N. B., died on July 13, from
paralysis. He was 64 years old and had

twice been mayor of Fredericton.

J. J. Callaham of the Montreal and
Southern Counties Railway, Montreal,

Que., has been appointed operating man-
ager of the London and Port Stanley

Railway with headquarters at London,
Ont.

Aubrey C. White, for over thirty

years Deputy Minister in the Depart-

ment of Lands, Forests and Mines, for

the Province of Ontario and a very prom-
inent free-mason, died on July 14 at his

summer home in Muskoka, v.'here he had
gone for a rest. He was 69 years of age.

J. H. Sherrard, of Montreal, president

of the Canadian Manufacturers' Asso-

ciation, is touring the west in further-

ance of the project of forming an Ex-
porters' Association to organize the ex-

port trade of Canada under the changed
conditions caused by the war.

William T. Dunn, formerly tool steel

expert for the Carpenter Steel Co. in

Boston and New England, has been ap-

pointed by the International High Speed
Steel Co. 01 New York district sales

agent for New England and Eastern

Canada. Mr. Dunn is at present taking

a trip through the Cobalt and Porcupine
district.

W. H. Westman, president of the Chat-

ham. Ont.. Board of Trade, has returned

from a business trip to Chicago and
points in the south in quest of new in-

dustries to locate factories in Chat-

ham. Mr. Westman is in close touch

with a number of companies on the

other side that may later decide to lo-

cate Canadian branches.

(IViADE IN CANADAi

Don't Pay Good Money for
Impractical, Unmechanical
and OftenWorthless Fountains

Here is a practical Fountain, which combines

the Faucet and Bubble Features—talies care of

the overflow waste, and insures

Safety and Service
This is an age of sanitary plumbing and the
Sanitar>- Drinking Fountain is one of its import-
ant subciivi-sioris.

SAFETY PI IPO SERVICE
FIRST * \JK\.\J AI.WAY.SFIRST ALWAYS

Is made of heavy brass with extra heavy nickel
plate. Bubbler easily controlled by separate
'squeeze" handle. No spurt-s—no choking—inside
regulation prevents "showerbath." Faucet is

controlled by another squeeze handle. Faucet
give.s full water pressure. Has thread for hose
if wanted.

Write lis the number of your em-
ployee and water preHHtire and we'll
present an interesting proposition
to you promptly.

Puro Sanitary Drinking Fountain
Company

147 University Ave.. TORONTO. CAN

Make Your Own Engravings
It doesn't take an ex-
pert to operate the
GORTON* ENGRAV-
ING MACHINE. The,
ordinary workman can
turn out lettering or de
sitrns either sunk or in

relief, on dies, moulds,
tools, patterns, core
boxes, label plates, in

strument^, etc., etc.. bet-

ter than the most skill

ed hand engraver in the
fraction of time the
hand workman would
Uke.

WRITE FOR DE.
TAILS.

Geo.Gorton Machine Co. V-^J
RACINE. WIS.
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MACHINE TOOLS FOR

IMMEDIATE SHIPMENT

LARGE STOCK

1
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ETAL
STAMPINGS

M
We are manufactur-
ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish Steel

stamping in Nickel,
Brass or Copper,

Send us a sample
order.

..ll

W.H.BANFIELD&SONS
120 Adelaide St. W., Toronto

PATENT
ATTORNEYS
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THEfA.R.WILUAMS MACHINERY CO.LID
ST.JOHN.N.B. TORONTO WINNIPEG VANCOUVER \

Canada s leading Machinery House

Two Notable Labor-Saving Devices
for Increasing Production

CURTIS SAND BLASTS
Have niaxiinuiii abrasive action and em
body many features that save time and
labor not included in the design of othei
makes. For cleaning scale from shrapnel
cases and preparing the interior of high
explosives for varnishing.

Get information on the CURTIS JACK
for handling hollow forgings for external
or internal sandblasting.

THE ECLIPSE AIR BRUSH
For applying varnish to the interior of
high explosives or painting the exterior,
the Eclipse is unrivalled in the economy
of material and time and labor-saving
efficiency.

Get information on special motor-driven
rotating stand for handling this work on
a quantity basis.

REMEMBER OUR SERVICE DEPARTMENT IS ALWAYS AT YOUR DISPOSAL

THE A. R. WILLIAMS MACHINERY COMPANY, LIMITED
3 Machine Tool Department

|

Let the Geometric Collapsing Tap Show You How

A Geometric Standard Tap on the Job

Universally adopted for tapping operations above ^-inch diameter.
Fitted for Turret Head Machines or Live Spindles.

Send along your specifications and get our quotation.

THE GEOMETRIC TOOL COMPANY NEW HAVEN, CONN., U.S.A.
Canadian Asenti : Williams & Wilson, Ltd., Montreal. The A. R. Williams Machinerr Co., Ltd.. Toronto. Winnipeg and St. John. N.B.

// what you want is not advertised in this issue conmilt the Buyers* Directory at the back.
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Engineering
Halifax, N.S.—T. Ilogan & Co. will

erect a machine shop here.

St. Jerome, Que.—Alfred A. Viau may
establish a foundry here.

Brantford, Ont.—The Brnntford Com-
puting Scale Co. new factory is nearly

completed.

Grondreau, Ont. — The Madoc Mining-

Co. will hiiild a power house liore at a

cost of $70,000.

Port Hope, Ont.—The Standard Ideal

Co. will probably receive an order for

shells. H. T. Bush is general manager.

Charlottetown, P.E.I.—An effort is be-

ing made to obtain an order for shells

for the Government railway shops here.

Fort Frances, Ont.—The town council

will install a steam heating plant. Par-

ticulars may be obtained from C. E.

Parry, town engineer.

St. Catharines, Ont. — Arrangements
are pending for the extension of the Rus-
sell Jennings Co. factory to permit of

their undertaking the manufacture of

munitions.

Chatham, Ont.—At a special meeting
of the City Council last Monday it was
decided to turn over the Defiance Iron

Works to Alex. Chaplin, of this city, for

the purpose of manufacturing shells for

the Dominion Government. The Defiance

Iron Works is owned by the city.

Chatham, Ont.—The City Council

recently received a letter from the Mars-
key & Schmidt Co., of Detroit, offering

the city a contract for manufacturing a
million shells as part of a ten million

shell order which the company claims to

have received from the Russian Govern-

ment. This offer has been handed over

to Alex. Chaplin.

Electrical

Otterville, Ont.—A hydro-electric sys-

tem may be adopted by the town.

Harriston, Ont^—The hydro-electrie

by-law was carried here last Monday by
a majority of 220.

Toronto, Ont.—An electric bell costing

$1,400 will be installed on Eglington

Avenue at a point where the G. T. R.

and C. P. R. intersect.

St. Catharines, Ont.—Tlie Hydro-Elec-

tric Commission are considering utilizing

the spillways of the Welland Ship Canal

for power purposes. This would be of

considerable benefit to St. Catharines and

district.

The Harrison Landry Mfg. Co., has

been incorporated at Ottawa with a capi-

tal of $50,000 to carry on business as

machinists and engineers, at Montreal,

Que. Incorporators Andrew Harrison

Landry and Michael Croghan of Mont-

real.

The Canadian Dadco Co. has been in-

corporated at Ottawa with a capital of

$75,000 to manufacture mechanical metal

devices of appliances for cranking and

starting automobile or other gas engines

at Toronto, Ont. Incorporators, John
Cowan and John Thomas Fuller of Tor-

onto.

Preference to Canadian Smelted.—The
suggestion was made in the British

House of Commons on July 20 by Sir Ed-

ward Cornwall that in the event of pur-

chases of spelter being made in America
there should be discrimination in favor

of metal made in the United States from
ores produced in British Columbia. The

Ministry of Munitions promised to con-

sider the suggestion.

Municipal
Delta, B.C.—The town will spend $20,-

000 on waterworks extensions.

Hull, Que.—The city council are in the

market for a quantity of cast iron pipe

and specials.

Winnipeg, Man.—Extensions will be

made shortly to the high-pressure water

main system.

Port Rowan, Ont.—The town council

iire considering the installinc of an elec-

tric light plant.

Millardville, B.C.—The town council

contemplate makina' extensions to the

waterworks system.

Kamsack, Sask. — Additions will be

made to the waterworks plant here to

cost $.35,000. H. H. Crawford is clerk.

Regina, Sask.—The city council has

ordered additions to the watem-orks

plant to cost $44,500. George Beach is

city clerk.

Gait, Ont.—A by-law will likely be

submitted to the ratepayers to raise $20,-

000 for the improvement of the water-

works system.

Chambly, Que.—The town council will

make extensions to the waterworks sys-

tem. Motor-driven pumps and steel pipe

will V)e required.

Chatham, Ont.—The town council have

passed a by-law for the purchase of mo-
tor lire apparatus and truck, at an esti-

mated cost of $13,000.

Canora, Sask.—The town council will

install a waterworks plant to cost $17,-

700. The engineers are Chipman &
Power, Toronto, Ont.

Toronto, Ont.—The Board of Control

has recommended the purchase of two

new electrically-operated pumps for the

high-level pumping station.

Carlyle, Sask.—A by-law will be voted

on by the ratepayers on August 9 to

raise $3,000 for the purpose of complet-

ing the electric light and power plant.

Brockville, Ont.—The approval of the

Provincial Board of Health is to be ob-

tained re the laying of the proposed in-

take pipe before the by-law is passed.

Vernon, B.C.—The Municipal Council

will build a new auxiliary pumping sta-

tion to cost $3,000. One large pump and

a 50-h.p. motor are required. D. G. Tate

is city clerk.

The Pas, Man. — A light and power

system will be installed here to cost $50,-

000. A waterworks and sewage system

to cost $80,000 will also be installed. H.

H. Elliott is clerk.

Toronto, Ont.—The recommendation of

the Works Committee that tenders be in-

vited for the construction of the pro-

posed new duplicate waterworks system,

estimated to cost $4,500,000, was reject-

ed, and the matter was referred back for

reconsideration.

Tenders

Ottawa, Ont.—Tenders on the supply

of transformers, switches, and equip-

ment will be received until August 3 by

the chairman of the Waterworks Com-

mission. Plans and specifications with

the city engineer, R. L. Haycock.

Ottawa, Ont.—Tenders will be re-

ceived until August 3 for high lift

pumps and motors for the Lemieux

Island pumpirvg station. Plans and
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$85 is the Price of this Dial Time Recorder

It costs at least twice that amount
every year to be without it.

It will give you a Daily Detail Strip of the actual time you
secured from each employee. The machine has no likes

or dislikes—it cannot lie—it has no brains, therefore can-
not make mistakes.

You get an indisputable printed record of each employee's
time. The record is mechanically self-made by the
employee. It is made inside the reaister, under lock and
key, where it cannot be soiled, torn or lost.

The most progrressive and successful firms are using Inter-

national Time Recording Systems and saving money.
What can be done for other firms can be done for you.

You cannot afford to be without an International Time
Recording System for your business.

Write us to-day. Let us tell you more about this new
model at |85, or the Recorder best suited for your
business.

International Time Recording Company
of Canada, Limited

Toronto, Canada

Ryrie Building. ?• E. MuttOH, Manager Branches in

Cor. Shuter and YonRe Sts. Principal Cities.

Threading the Base of

LYDDITE SHELLS
Here is the Tool—Murchey Collapsing

Tap with overhanging chasers—doing

the work and doing it well.

For Lyddite Shells —
Shrapnel Shells—

French and

Russian

Shells.

Wlien one manufac-
turer orders

150 Murchey
Collapsing Taps

There mus^t be a reason. There is a reason. It's

just this

—

th(i.<c taps are taking the place of higher-
priced tools, and they are speeding up production with

all the rigid accuracy and quality of work that is demanded
in the output of shell work.

Write for details and catalog.

MURCHEY MACHINE &TOOL COMPANY
34 Porter St., Detroit, Michigan

// what you want is not advertised in th>x ii^'fue consult the Buyers' Directory at the back.
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spetdfications may be obtained from the

consulting engineer, S. B. MacRae, Ot-

tawa.

Brighton, Ont.— Tenders will be re-

ceived by the undersigned up to July

29, for tlie erection and completion of a

foundry building at Brigiiton. Plans

and specifications may be seen at the

office of Geo. Drewry, Secretary of The
D. J. Barker Foundry Co., Ltd., Bright-

on, Ont.

Toronto, Ont.—Tenders will be re-

ceived up to Tuesday, August 3rd, 1915,

for the supply of 58 tie rods and tie

plates for Lansdowne Avenue Exten-
sion, Toronto Civic Railway. Specifica-

tions and forms of tender may be ob-

tained at the Works Department, City

Hall.

Ottawa, Ont.—Tenders for harbor and
river improvements in the Mission

River, Fort William, Ont., will be re-

ceived at this office until Wednesday,
August 4, 1915. Plans, specification and
form of contract can be seen and forms
of tender obtained at the Department of

Public Works, Ottawa, and at the offices

of the district engineers. Fort William,

Ont.; Confederation Life Buildings, To-

ronto, Ont. ; Shaughnessy Building,

Montreal, P.Q.

Drumheller, Alta.—Tenders will be re-

ceived up till Monday, August 16, 1915,

for the following contracts: (1) Supply
of about one mile of 6-in. and 4-in. steel

or cast iron pipe; (2) valves and hyd-

rants; (3) One return tube boiler and
stack; (4) One duplex pump; (5) Ma-
terials for 30,000-gallon wood tank and
housing; (6) All labor and certain ma-
terials for laying water mains, sinking

an open well, constructing pumping sta-

tion, and erecting wood tank and hous-

ing. Plans and specifications and other

information may be obtained at the of-

fices of the John Gait Engineering Co.,

Ltd., consulting engineers at Winnipeg
and Calgary.

Contracts Awarded
Transcona, Man.—The Ideal Inciner-

ator Co. of Toronto has been awarded a

contract for an incinerator to cost $18,-

875.

Montreal, Que,—The City Council

have awarded a contract for fire alarm
boxes to the Northern Electric Co.,

Montreal.

Preston, Ont.—Wirsching Bros., have
been awarded the contract for tl foun-

dation for the new Hurlbut shoe factory.

No other contracts have as yet been let.

Orillia, Ont.—Thos. W. Stephens has

been awarded the contract for the con-

struction of the Orillia-Longford pole

line by the Light and Power Commission.
His tender was $1,250.

Toronto, Ont.—At a meeting of the

Finance Committee of the Board of Edu-
cation held recently contracts represent-

ing an expenditure of •1i30.512 were
awarded. The chief amount was for

.1-'29,()36 which is for the proposed new
wing to be constructed to McMurrich
Avemie School.

A. R. C. Clark & Son, St. John, N.B.
have been awarded the contract for the

installation of the water and sewerage
system at Batliurst, N.B. The contract,

whieli will amount to $131,000, covers

the construction of a dam and pumping
station and about seven miles of water

and sewerage mains. A large standpipe

with a capacity of 405,000 gallons will

also be erected.

Assiniboia, Man.—^The municipal coun-
cil have awarded the following contracts

in connection with the waterworks ex-

tensions: Canadian Iron Pipe Co., 500
tons iron pipe. $19,000; Western Steel &
Iron Co., and Canadian Sarco Engineer-

ing Co., 130 hydrants, $5,000. All curved
extras and special connections will be

supplied by the Manitoba Bridsre & Iron

Works.

Trade Gossip

Edmonton, Alta.—The Edmonton Shell

Co. has been incorporated with a capital

stock of $50,000 to manufacture shells,

explosives, guns, etc.

The Crown Furniture Co. has been li-

censed to carry on business in the Pro-

vince of Ontario with a capital not ex-

ceeding $40,000. Austin Moss of Pres-

ton, Ont., is attorney.

Port Arthur, Ont.—The Western Dry
Dock and Shipbuilding Co. is making
good progress with the manufacture of

its initial lot of farm tractors, plans for

which were announced a few weeks ago.

The Goldie & McCuUoch Co. of Gait.

Ont., are prepared to manufacture fuse

caps and such parts required for fixed

ammunition except filling with powder.

Tiiis concern has in operation a large

forging and machining plant.

The Lake of the Woods Boat Co. has

been granted a license with a capital

stock of $80,000, and has appointed Wil-

liam J. Craitr, Keewatin, Ont.. its attor-

ney. The company will manufacture

boats, launches, engines and other equip-

ment.

The Canadian Mill Supplies & Steam
Specialties, Ltd.. Toronto, Ont., has been
incorporated with a capital stock of $40,-

000 to manufacture machinery and sup-

plies for aJl industries. The provisional
directors are Frank J. Hughes, Thomas
B. Smyth and Duncan P. Clark, all of
Toronto.

Iroquois Falls, Ont.—The first run of
paper from the large Abitibi pulp and
paper mill was made last week. Only
one unit is running at present, but this
will be augmented by two others which
are being put up and adjusted. The mill,

wliich is the largest in Canada, will, it

is expected, be running full by Septem-
ber.

Semi-finished Steel Short of the De-
mand.—It is reported from Pittsburgh,
Pa., that for the first time in two years
manufacturers report a scarcity of semi-
finished steel. Pittsburgh producers of
open-hearth steel billets and sheet bars
have been out of the market, so far as
new business is concerned, for some
time, but the pressure for delivery on
orders booked has been so great that
shipments are behind. Youngstown steel

makers yesterday advanced the price of
sheet bars to $23.50. Pittsburgh, the
highest point in more than two years. A
month asro sheet bars were available at

$20.50, Pittsburgh.

David A. Thomas at Ottawa.—D. A.
Thomas, who represents Lloyd George,
British Minister of Munitions, in Am-
erica, arrived in Ottawa on July 25. He
is accompanied by Gen. R. H. Mahon
and R. H. Carr, and will remain there
for some time in close touch with the

Canadian Shell Committee. The party
will also visit Montreal, Toronto and
other cities. Although Mr. Thomas has
been given wide powers by the British

Minister of Munitions, he states it is

not his intention to buy munitions in

Canada. The Canadian Shell Committee
will attend to that. What his mission is

is to inquire into the capacity of the
Dominion to turn out shells, rifles, small

arms ammunition and explosives.

Personal
A. M. Bray, assistant professor of elec-

trical engineering at McGill University,

Montreal, has resigned to become pro-

fessor of electrical engineering at Cor-
nell University.

Warren Chambers resigned his posi-

tion as superintendent with the Chap-
man Double Ball Bearing Co., Toronto,

recently. He has joined the Cobourg
Steel Co., which secured a shell contract

some time ago.

W. J. McCaUum, until recently chief

draftsman with the Chapman Double
Ball Bearing Co., Ltd., Toronto, has as-

sumed the position of superintendent.
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JOHNS-MANVILLE SERVICE TO THE MANUFACTURER

THE CONTINENT

nPELLS emblem is more than a trade-mark device. It stands for
-- the experience, ability and business integrity of a long-
established house. So that any article upon which it appears is

not merely offered for sale ; it is meant to give service. And that
every J-M Product shall give this service fully and permanently,
is the whole meaning of J-M Responsibility.

The most important thing about] a stack is

the draft area. Why choke it up with a thick
fire-brick stack lining ?

J-M Vitribcstos Stack lining offers even greater lining protection than fire

brick, and weighs about 1^10 as much. A six-foot stack lined with J-M
Vitribcstos allows a net draft diameter of 5' 8" and gives maximum draft area.

If you are figuring a new stack, order a lighter gauge material—a lighter
foundation and a J-M Vitribestos Lining. You'll have a better stack and a
3heaper one.

^'itribestos Stack Lining is impervious to all effects of smoke and fume^^ of

.jombustion.

It has been a revelation to users. Are you interested in revelations that save
jQoney?

Be sure of these three things in planning your
pipe covering installation

(1) Proper design of covering.

(2) Good quality of covering. j^^
(3) Proper application of covering.

These things are all of great and equal importance. You may buy a good covering and /
pay a fair price for it, but it may not be the covering for your conditions. You may buy /
a good-looking covering and have it fail on account of its inefHciency, and again the best /
i;overing obtainable may be inadequate as a heat insulator if not properly applied.

Johns-Manville Pipe Covering Service satisfies these three conditions of Design, Quality
and Installation. This service includes advisory work in planning the job, it includes

the r'v'ht covering, of insured quality, and, if you please, it includes the proper installa-

tion of same through the contract departments of its branches.

If you preler to apply these coverings yourself you will appreciate the convenience of
materials that go on and come off easily and quickly without breakage or mutilation.

Johns-Manville Pipe Covering Service starts with the plan and stays with the job to the

finish.

Our literature on these products will interest you. Write for it to-day.

m^

J-Al Ueat

I
insulation

THE CANADIAN
H. W. JOHNS-MANVILLE COMPANY, LIMITED

Aaheston Jiooflngii ; Packinga; liattio fUmring ; Conduit; Slack Lining; Fireproof Paint; Fire
BwtinguUtiert ; Futet; etc.

TORONTO MONTREAL WINNIPEG VANCOUVER
.^067E 30SOB
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rendered vacant by the resignation of

Warren Chambers.

H. E. Tanner, formerly assistant town

ena:ineer of Chicoutimi, Que., and for

three years on the engineering- staff of

the Transcontinental Railway, has been

appointed to succeed Mr. H. Hadley as

city engineer of Verdun, Que.

J. Frank Chapman, general manager of

the Thousand Islands Railway and the

Oshawa Railway, passed away recently

at his residence in Gananoque, Ont. The

deceased, who was a railroad man of

thirty-four years experience, was born

in Frankford, Ont., in 1863.

Hurlbut S. Jacoby, formerly chief en-

gineer of the Standard Steel Construc-

tion Co., of Welland, Ont.. and recently

appointed Instructor in Civil Engineering

at Pennsylvania State College, has been

retained as associate engineer for sum-

mer work by the Samuel Austin & Son

Co., industrial engineers and builders, of

Cleveland, Ohio.

Clark T. Morse, formerly Montreal

and Toronto district manager for the

Canadian Sirocco Co., has been trans-

ferred to the head office at Windsor,

Ont., to take charge of the enaineering

and sales work in place of Ralph T. Coe,

resigned. A. M. Nichol continues in

charge of Eastern Canadian sales with

headquarters in McGill Bldg., Montreal.

IMMEDIATE
DELIVERY

liATHES.
13" X 5' Pratt & Whitney Latbe, R. &

F. Rest.
14" X 5' Putnam, R. & F. Rest.
16" X 8' Prentice, C.R.
18-36" X 8' Fay & Scott Extension Gap.
20" X 10' Porter, C.R.
28" X 12' Fifleld, C.R.

TURRET lyATHK AND SCREW
MACHINES.

2 X 24 .Tones & 'Lamson, Bar and
Chucking outfits.

2 X 24 Jones & Lamson Turret Lathe.
28" Pond Rigid Turret Lathe, 4" hole

in spindle.
28" Fay & Scott Turret Lathe, 4-stcp

cone.
30" Heavy Turret Lathe, 3-step cone

for 3%" belt.
30" Lodge & Shipley Heavy Turret

Lathe.
20" Draper Turret Lathe, 4" hole in

spindle.
No. 3 Pearson Screw Machine.
2^4" Pearson Screw Machine.
No. 2% Pratt & Whitney Screw Ma-
chine.

2" Bardons & Oliver Screw Machine.
No. 00 Brown & Sharpe Automatic
Screw Machines (4).

No. 1 Brown & Sharpe Automatic Screw
Machine.

No. 2 Brown & Sharpe Automatic Screw
Machine.

%" Cleveland Auto. Screw Machines (2).
2" Cleveland Auto. Screw Machines (2).

MIL.IiING MACHINES.
Whitney Hand Millers (13).

Above, partial list only.

A.D.White Machinery Co.
108-114 N. Jefferson St., CHICAGO

Balph T. Ooe, manager of the Canad-
ian Sirocco Co., Windsor, Ont., since the

organization of the company, has resign-

ed to enter the engineering service and
sales field in New York State. Mr. Coe
has been apf)ointed district manager for

Warren, Webster & Co. and the Ameri-
can Blower Co., and will have offices at

519 Insurance Bldg., Rochester and 19

Live Stock E.xchange Bldg., Buffalo, N.Y.

Sir Sandford Fleming, engineer and
scientist, died at Halifa.x on July 22,

after a short illness, at the age of 88.

Sir Sandford was known as the dean of

the engineering profession in Canada
and the "father of the Canadian Pacific

Railway." Sandford Fleming was born

in Kirkcaldy, Fifeshire, Scotland, on
January 7, 1827. He was educated there,

and came to Canada in 1845. He joined

the engineering staff of the Northern
Railway, Toronto, subsequently becoming
chief encineer. Later he practised en-

gineering in Ontario, and was elected a

member of the Institute of Civil En-
gineers, London, and of the American
Society of Engineers, and elected hon-

orary member of the Canadian Society

of Civil Engineers. In 1863 he was
chosen by the Governments of Canada,
Nova Scotia and New Brunswick and
Great Britain to conduct a survey for the

first link of a railway which would join

the Atlantic and the Pacific. His survey

showed the practicability of the scheme,

which developed, when can'ied out, into

the Canadian Pacific Railway system. He
helped to build the railway system of

Newfoundland. In recognition of his

public services Queen Victoria made him
a Companion of the Order of St. Mich-
ael and St. George in 1877 and a Knight
Commander in 1897.

Wood -Working
Smithville, Ont.—The sawmill of Rob-

ert E. Brooks has been destroyed by
fire, with a loss of $5,000.

Tenino, B.C.—The plant of the Tenino

Lumber Co. has been totally destroyed

by flre with a loss of $60,000.

Montreal, Que. — Z. Charbonneau 's

sash and door factory on Alice street has

been destroyed by fire with a loss of $20,-

000.

Newcastle, N.B.—W. M. Sullivan's

mill at Redbank has been destroyed by

fire. The loss is estimated at about

$40,000.

Monteith, New Ont.—^C. Brisbois will

build a sawmill and pulp mill here. John

Thompson, Peterborough, Ont., is inter-

ested in the undertaking.

West Broughton, Que.—T. Beaudouin 's

saw mill which was totallv destroved bv

flre with a loss of $8,000, will be rebuilt.

Steam power macliinery is required.

Goderich, Ont.—A furniture factory is

being erected here for J. E. Baechler, Gofl-

orich Lumber & Milling Co., who is in
the market for wood-working machinerj-.

North Bay, Ont.—The loss by fire of
the Gordon Lumber Co. saw mill at Cache
Bay on July 19 amounted to $150,000,
of which $75,000 is covered by insur-

ance.

Ottawa, Ont—The Davidson Wood-
working Factory will build a large addi-
tion to its plant. Woodworking ma-
chinery will be required. L. Henderson
is manager.

Haileybury, Ont.—The Dunbar Lum-
ber Co. mill was entirely destroyed by
fire on July 13. The loss is estimated at

$15,000, of which about.$4,500 is covered
by insurance.

St. John, N.B.—Fire completely de-

stroyed the Miramichi Pulp Mill property
at Chatham, N.B. Only the office build-

ing remains. The loss is estimated at

$50,000, and is partly fovered by insur-

ance.

Berwick, N.S.—Berwick Planing Mills,

owned by J. W. Hutchinson, were de-

stroyed by fire on July 14. The loss is

over .$10,000. In addition to the machin-
ery much valuable lumber was destroyed.

There was no insurance.

Building Notes
Beamsville, Ont.—The Board of Edu-

cation contemplate erecting a school at

an estimated cost of $20,000.

Orillia, Ont.—The town council have
decided to build a new town hall to re-

place the building recently destroyed by
fire.

Transcona, Man.—It is proposed to

build a new school at a cost of $35,000.

A by-law will be submitted to the rate-

payers.

Winnipeg, Man.—A permit has been
granted to build a school at St. Boniface
to cost $139,544. The building will be

]o6 feet X 83 feet and three stories high.

Regina, Sask.—The Robert Simpson
Co. of Toronto will erect a building here

in connection with their mail order busi-

i.ess. The cost is estimated at $150,000.

Chatham, Ont.—The McClary block on

King street, recently destroyed by fire,

will be rebuilt. A permit has been is-

sued for the work, which it is estimated

will cost $10,000.

Levis, Que.—Work is being actively

pushed ahead on the construction of the
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(MADE IN CANADA)

Don't Pay Good Money for

Impractical, Unmechanical
andOftenWorthless Fountains

CANADIAN MACHINERY

new Intercolonial freight shed here. The

new freigrht shed is to be 400 x 50 feet,

built of concrete, brick and structural

steel, and will be thoroughly fire-proof

and modern in every detail. The work

is in the hands of Mr. G. B. Mitchell,

contractor, of Montreal.

69

Bubble Over
flow Waste

Actual Size 7" High.

Here is a practical Fountain, which combines

the Faucet and Bubble Features—takes care of

the overflow waste, and insures

Safety and Service
This is an age of sanitary plumbing and the
Sanitary Drinkmg Fountain is one of its import-

ant subtlivisionTs.

SAFETY PIIRn SERVICE
FIRST r\J^VJ ALWAYSFIRST

Is made of heavy brass with extra heavy nickel

plate. Bubbler easily controlled by separate
"squeeze" handle. No spurts—no choking—inside
r^iilation prevents "showerbath." Faucet is

controllefl by another squeeze handle. Faucet
gives full water pressure. Has thread for hose

if wanted.

Write IIS the number of your em-
pIoyeH and wHter pressure iinil we'll

present an interestinff proposition
to you promptly.

Puro Sanitary Drinking Fountain

Company
147 University Ave., TORONTO. <:AN.

KINDLY MENTION

THIS PAPER WHEN

WRITING ADVER-

TISERS

General Industrial

Collingwood, Ont.—A by-law will be

voted on by the ratepayers on August 11

to grant a loan of $20,0(XI to the Bryan

Manufacturing Co.

Selkirk, Man.—J. S. Hughes, Mill Vil-

lage, N.S., is interested in a company

which will construct a pulp and paper

mill at Selkirk, Man., to cost $150,000.

Aurora, Ont.—A syndicate has been

formed to establish a plant here for mak-

ing mechanical orchestras. The Ontario

Realty Co., 35 Yonge street, Toronto, are

interested.

R ailways-Bridges

Alexandria, Ont.—The G. T. R. sta-

tion here has been completely destroyed

by fire.

London, Ont.—The London and Port

Stanley Railway was ofTicially opened,

by Sir Adam Beck on July 22.

Oil-burning Locos, on G.T.P.—Morley

Donaldson, vice-president of the Grand

Trunk Pacific Railway, announces that

the installation of oil-burning locomo-

tives on the mountain section of the

lines has now been completed. These

locomotives are of the most modem type

and were placed in service for passenger

traflfic for the first time on July 24. They

are operatins* from Jasper to Prince Ru-

pert, over 719 miles of main line. Es-

pecial interest attaches to the installa-

tion of this class of motive power, as it

marks the first use of oil-burners on an

extensive scale in Canada. Oil storage

tanks have been erected at various points

for supplying locomotives with the ne-

cessarv fuel.

A WANT AD. IN THIS PAPER
WILL BRING REPLIES FROM ALL
PARTS OF CANADA.

New Incorporations

The Alton Foundry Co. has been in-

corporated with a capital of $50,000 to

caiTy on business at Alton, Ont. Incor-

porators: J. M. Dods. E. Dods and T. B.

Deade. all of Alton, Ont.

The Canadian Ventilator Co. lias been

incorporated at Ottawa with a capital

of $50,000 to manufacture ventilators,

screens, etc., at Ottawa. Arthur Ellis,

Robert A. Devine and Howard Murray,

all of Ottawa, Ont., incorporators.

Rumely-Wactis Mactiinery Go.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

New and second-hand machine

tools in stock for immediate

delivery:

LATHES

18" (20" swing) X 8' Hamilton, C.K. H.S.

(Used). „„
IS" X 10' Rahn Carpenter, C.R. H.S.

(Used).
21" X 10' Bradford, C.R.. H.S. (Used).

22r I 12' Flatter, C.R. H.S. (Used).

24" X 8' Putnam (Used).
24" X 8' Sherman (Used).
25" X 14' LeBIond, heavy duty (New).
30" X 14' American (Used).
36" X 12' Schumacher & Buye (Used).

36" X 16' Fifleld (Us«d).

TURRET LATHES and SCREW
MACHINES

Two 24" Morse Turret Lathes, with 1"

hex. turret, on carriage (Used)..

No. 5 Bardons & Oliver (2") with wire
feed, oil pump and pan (Used).

Two Bardons & Oliver No. 2 Hand
Screw Machines, plain head, (1") wire
feed, oil pump and pan (Used).

PLANERS

30" X 30" X 8' Flnther, one head (Used).
36" X 36" X 8' American, two heads

(Used).
36" X 36" X 15' Woodward & Powell

Frog and Switch, two heads (Used).

SHAPERS

20" Gould & Eberhardt, back-geared,
crank (Used).

16" Stockbridge crank (Used).
14" Acme, crank (Used).

DRILL PRESSES

21" Cincinnati, E.G., and oower feed

(Used).
21" Hoefer, b.g. power feed (Used).

22H" Barnes, b.g. power feed (Used).

24" Cincinnati, sliding head, complete
(Used). ^ ^

2«'' Sibley & Ware, sliding head, com-
plete (Used).

28' Barnes, sliding head, complete.
28" Sibley & Ware, sliding head, com-

pleti'. (Used).
31" Barnes, sliding head, complete

(Used).

iW Blekford Plain Raddal (Used).
6' Prentice Plain Radial (Used).

MILLING MACHINES

No. 2 Brown & Shnrpo, plain (Used).

No. 2 Kempsmltb, plain (Used).

No. 2-H Brown & Sharpe, plain (Used).

No. 3 Pratt & Whitney, plain (Used).

No. 3 Kempsmlth, plain (Used).

No. 3 Cincinnati, plain (Used).

No. 3 Newton, plain (Used).

No. 3 Owen, Universal (Used).

MISCELLANEOUS

No. 22 Espen-Lucas Cold Saw, capacity
6- (Used).

No. 15
"
Lea Simplex Cold Saw, capacity

ty (Used).
42" Colburn Boring Mill, 2 heads (Used).
42" Bullard Boring Mill, 2 hearts (Used).
30^ Bullard Boring Mill, one turret bend

(Used).
1V4" Acme Bolt Cutter (Used).
2%- Acme Bolt Cutter (Used).
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Classified Advertisements
1J Those who wish to sell or hny a business,
obtain competent help, connect with satis-
factory jHjsltlons, or secure aid In starting new
enterprisK's, should not fall to use the Want
Ad. I'agc of "CANADIAN MACHINERY."

WANTEID — EQI'IP.MENT FOR MACHINE
(repair) shop; weight or accuracy not Im-
portant as price. Qlve full details. Box 153,
Canadian Machinery. (8)

The Dennis Wire and Iron
Works Co. Limited

LOIMOON
C Afsj ADA

Best Steel Lockers Made

SHEET
METAL

Automobile Fenders,

Hoods and Gasoline

Tanl(s

We are now manufacturing
a number of lines for Cana-
dian firms filling war con-

tracts.

The quality of our produc-
tion is one grade — THE
BEST. Our facilities and
equipment enable us to
give a very attractive price
and prompt service.

The Dominion

Stamping Go.
LIMITED

Walkerville, Ont.

DROP
T

CANADIAN MACHINERY
The Lachine Manufacturing Co., has

lieon incorporated at Ottawa with a capi-

tal of $120,000 to manutacture bombs
and other munitions of war at Lachine,
Que. Incorporators—Joseph Descarries

and Theophile N. Descarries, of Lachine.

The W. J. Trick Co. has been incorpor-

ated at Toronto with a capital of $250,-

000 to manufacture interior fittings and
all kinds of woodwork at Oshawa, Ont.

Incorporators: John Fraser Macgregor
and Thomas Stewart Hagan Giles, of To-
ronto.

The Waterproof Stockings, Ltd., has
been incorporated at Toronto with a cap-

ital of .$50,000 to manufacture rubber
f;oods and dry goods of all kinds at To-
ronto. Incorporators: Frederick Charles

Stewart and George Alfred Stewart of

Toronto.

The ArchitecturaJ Woodworking Co.

has been incorporated at Ottawa with a

capital of .$50,000 to manufacture all

kinds of office equipment, store fixtures

and revolving doors, etc., at Toronto,

Ont. William A. Riddell and Harvey
Obee, of Toronto.

The Canadian Mills Supplies & Steam
Specialties, Ltd., has been incorporated

at Ottawa with a capital of .$40,000 to

manufacture machinery and supplies for

all industries at Toronto, Ont. Incorpor-

ators, Frank Joseph Hughes, Daniel

Kelly, of Toronto.

The St. Thomas Construction Co. has
been incorporated at Ottawa with a

capital of .$40,000 to manufacture shrap-

nel and high explosive shells at St.

Thomas, Ont. Incorporators: Albert Ed-
ward Ponsford and Edward Austin Hort-
on of St. Thomas, Ont.

Dominion Aluminum Last Co. bas
been incorporated at Ottawa with a cap-

ital of $50,000 to manufacture boot and
shoe lasts, etc., at Windsor, Ont.

George A. Farabaugh, William H. Hol-
land and George Chester Clarke, all of

South Bend, Ind., incorporators.

The Boving Hydraulic and Engineering
Co. has been incorporated at Ottawa
with a capital of $500,000 to carry on
business as mechanical, hydraulic en-

gineers and contractors at Lindsay, Ont.

Donald McLean, James Boxall and Wil-
liam Flavelle, all of Lindsay, Ont., are

the incorporators.

Volume XIV.

Refrigeration

Halifax, N.S.—The City Council have
appointed a committee to look into the

question of esta/blishing a municipal

abattoir. It is estimated that it will

cost about $70,000.

The Anglo American Pork Products
Co. has been incorporated at Ottawa,

Have You
Idle

Machinery?

If you have a lathe or

other machine tool suit-

able for shell manufac-

ture and would like to

dispose of it, then use

the classified column of

Canadian Machinery.

You will be doing your-

self, other manufactur-

ers and the Empire at

large a real service if

you will place your non-

productive machinery at

the disposal of those

who have urgent need

of it.

Describe your equip-

ment fully. Rate for

one insertion 2 cents per

word. Subsequent in-

sertions I cent per word.

Canadian liAachinery

143 University Ave.

TORONTO
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FREDK. HOUSE & CO.
HOUSE'S JOINTING CEMENT for Steam

and Qas Joints.
HOUSE'S IRON CBMBNT for Castings, *c
HOUSE'S ELASTIC CEMENT for coating

Boilers.
HOUSE'S ELBX3TRI0 CEMENT for Road

Boxes.
HOUSE'S Al ANTI - FOULING BOILER
FLUID, BELT DRESSING. &C.

Send P.C. for All Information to;

8 Parliament Street, LIVERPOOL. ENG.

WM. MUIR & CO., Limited
Manchester, EnglaDd.
Machine Tool Makers.

Specialties: Patent Puncher Slotting
Machines, Milling Machines, Boring
.Machines.
Agents: Messrs. Peacocls Bros., 68

Beaver Hall Hill, Montreal.
Send for catalogue.

BERTRAMS LIMITED
Engineers

Sciennes, EDINBURGH
PAPER MILL MACHINERY

and
MACHINE TOOLS for IRON WORKERS

Catalosruei offered to Purcliaacra.

JOHN STIRK & SONS, Limited
HALIFAX, ENG.

MACHINE TOOLS
Agents—The A. R. Williams Mcy.Co.,Ltd.
Toronto. Winnipeg, Vancouver, St. John. N.B.

Make YourOwn Engravings
It doesn't take an ex-
pert to operate the
GORTON ENGRAV-
ING MAOHINE. The
ordinary workman can
turn out lettering or de-
rigna either sunk or in

n^ief, on dies, moulds,
tools, patterns, core
boxes, label plates, iii-

Btnnnents, etc., etc., bet-

ter than the most skill

ed.hand engraver in the
fraction of time the
hand workman would
take.

with a capital of $5,000, to manufacture
and refine oils, greases, paint and oil pro-

ducts, etc, at Toronto. Incorporators:

Harry Riley and Alfred Bicknell, of To-

ronto.

Marine

Midland, Ont.—The new locks at Port

Severn were officially opened on July 26.

This point is the Georgian Bay end of

the Trent canal.

Kingston, Ont.—After being- in com-
mission for 25 years or more, the Do-
minion Public Works dredge 105 is to

be placed on the scrap heap at Ottawa.

For the past 8 months this dredge has

been engaged deepening the harbor at

Bawmanville.

St. John's, Nfld.—The purchase by the

Russian Government of the ice-breaking

steamer Bruce from the Reid Newfound-
land Co. is announced. It is understood

that the Bruce, with her sister ship,

Tjintrose, bought by Russia last winter,

yill be used in the White Sea during the

fall and winter in an effort to keep open

later than usual the channel to the port

of Archangel. The Bruce and the Lint-

rose were built a few years ago for ser-

vice in Cabot Strait, between Newfound-
land and Cape Breton, where heavy ice

is encountered in the winter. They are

steamers of 1,553 tons.

Too Big for Canal.—^William G. Baviil-

s(in, president of tlie Staten Island Shio-

building Co., has just purchased four

of the large vessels of the Erie Railroads

Lake Line, the Brownell, Underwood.

Binsrhampton and Oswego. President F.

T). T^nderwood of the Erie Railroad has

made announcement of the sale. The bi<r

vessels are too large to go through the

Welland Canal, so they will be cut in

two and towed through in that manner.

The cutting will be done in Buffalo, and

the approximate cost of the cuttin<r. tow-

intr and insurance will he .$25,000. The

b<>ats will be used in the coastwise and

ti I'ns-Atlantic trade.

Catalogues

Grinding and Polishing Machines made

by J. 0. Blount Co., Everett, Mass. A
new catalogue, No. 17, describes at length

a complete line of grinding and polishing

machinery and speed lathes. Specifica-

tions giving tile principal dimensions of

each type of machine are included and

numerous illustrations show the distinc-

tive features embodied in the design of

the various types. Copies may be had

on application.

Pattern

Manufacturers,

Etc.

;yooD«DMETAi

W.alao naka

Mounted Matcli Plates, Cast Iron
Match Plate! and Gates
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MILL MilCHIIfERY

MARINE ENGINES

SPECIAL MACHINERY

MADE TO ORDER

CASTINGS
OF EVERY

SPR
or ALL
KINDS

Machine Springt, Valve Spii

Cu»hionSpi'
ctxn petition.

mnple or specification tot price.

lies, etc., at a quality thai defies

Tell ui your requirements. Send

m
Autontobilc ^^^B
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JAMES STEELE, LIMITED
aUELPR. ONTARIO

Let US quote you prices

TORONTO PATTERN

65 Jarvis St., Toronto, Ont.
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IMMEDIATE DELIVERY

I We always carry a large stock of machine tools for |

I general manufacturing purposes, and solicit inquiries |

I requiring prompt delivery. |

I We call attention to the following, on which we will |

I
quote attractive prices. All in thoroughly first-class |

1 condition

:

|

I Thred 36" Fellows Gear Shapers. |
s Two 36" Brown & Sharpe turret head vertical boring mills. S
M One 30" throat Putnam heavy punch and shear, capacity 1" hole g
g in 1" plate. ^
g One 72" King vertical boring mill with two heads. S
g One 48" Bement ear wheel borer with crane. g
J One 38" Baush vertical boring mill, two heads. g
g One 39" Niles vertical boring mill, two heads. §
B Two 36' Snyder upright drills, power feed, etc. g
g Two 5' Bickford radial drills. g

I
Girard Machine and Tool Co. |

I 491-493 N. Third Street, Philadelphia, Pa. |

We are buyers of

:

LATHES and
HYDRAULIC PRESSES
Lathes (new)—Length of bed, minimum, 3-3".

Distance between centres, minimum, 10".

Hydraulic Presses (new)—
800 m/m (32") stroke.

400 tons pressure (short tons).

2,000 lbs. per square inch water pressure.

As well as all kincjs of machine tools which can be delivered quickly. Send
us descriptive catalogues, blue prints, prices and time required for delivery,
etc.

Cable us if you have any machines to dispose of at once.

Etablissement Astra, 182 Rue Lafayette, Paris

THIS POSITION IS VACANT
If you will take it for one year it will only cost you

$2.25 Per Insertion.
" Write for rate card and full particulars to

CANADIAN MACHINERY & MANUFACTURING NEWS
143 University Avenue, Toronto

Marine Engines.—Catalogue No. 11,

issued by the Gas Engine & Power Co.,

and Charles L. Seabury & Co., Consoli-

dated, New York City, deseribe.=! the Sea-

bury marine engines for commercial and
pleasure craft. A de.scription covering
the design of this type of engine is

yiven accompanied by a number of il-

lustrations. A list of the various sizes

is included giving the principal dimen-
sions for various horse powers.

Centrifugal Pumps is the title of a

64-page bulletin just issued by the Terry
Steam Turbine Co., Hartford, Conn.,

giving details and data on various turbo-

pump applications. The principles of

operation and construction of the centri-

fugal pump are clearly explained, as are

the details of the steam turbines which
liave been successfully used during the

past ten years for driving them. This

booklet should be in the hands of those

who are interested in any kind of a

pumping problem. Copies may be ob-

tained on application.

Steel Poles for telephone, telegraph,

trolley and transmission lines, etc., is the

subject matter of a new catalo^rne issued

by the Carbo Steel Post Co., Chicaeo.

lil. The "Carbo" steel pole is featured

and the principles involved in their de-

sian, adaptability, durability and c in-

struction. A detailed comparison is

made between "Carbo" steel and wood-

en poles for transmission lines as regards

cost of installinc:, length of service, etc.

Steam Traps.—The Morehead Mfs.

Co.. Detroit. Mich., have issued cata-

loGjue No. 11. dealins with the "More-
head" tiltins- steam traps and compris-

ina' a description of the Morehead
"Back to Boiler System" of steam

drainage and boiler feeding. The cata-

logue contains 64 pasres and the matter

is well arranged. The construction and

operation of the various types of steam

traps are fully described and illustrpted

and their principal features dealt with

at length. Numerous illustrations are

given of plants with the traps installed

as part of the "Morehead" system, and

showing the wide and varied application

of these traps. The illustrations are

accompanied by brief descriptions stat-

injT the type of trap iastalled and the

kind of plant.

Wagon and Truck Loaders.—The Link-

Belt Co., Chicago, 111,, are distributing

their new portable wagon loader cata-

logue No. 210, which describes the ma-
chine claimed to load a wagon or truck

with material carried on the ground at

the rate of one ton per minute. Speci-

fications and price lists are given for

each type of machine and numerous il-

liistrations show the wide ranee of work
and various materials these loaders are

capable of handling. A number of tes-
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timonials and partial list of users are

also included.

Slotting Machines.—The Newton Ma-
chine Tool Works, Philadelphia, Pa., pre-

sent their new catalogue, No. 49, deal-

ing with a complete line of standard and
special Blotters. Specifications giving the
principal dimensions of each type are in-

cluded, accompanied by illustrations.

These latter also show machines driven
by belt, the pneumatic clutch and re-

versible motor, in addition to the crank
and screw driven machines. A furtlier

series of illustrations in the form of an
insert show many designs of milling, bor-
ing, drilling, and cold saw eutting-off

niacliines.

Steel Split Pulleys.—An attractive cat-

alogue issued by the Keystone Pulley Co.,

Oneida, N.Y., coutains particulars cov-
ering the "Keystone" steel split pulleys.

The principal features incorporated in

the design of these pulleys are described
in detail and the illustrations give a good
general idea of their construction. Price
lists and shipping weights are given for
each size and the illustrations show the
various types of pulley and also interior
views of the factory where they are
made. The catalogue concludes with some
useful rules for finding pulley diameters
and speeds.

Lagonda Vibrator Cleaners is the name
of the latest catalogue of the Lagonda
Manufacturing Co., Springfield, Oliio.

This bulletin discusses formation and re-

moval of scale from fire tube boilers,

and describes and illustrates the new
Lagonda Vibrator Cleaner, which is

proving most highly effective in remov-
ing scale from fire tubes. The cleaner al-

so loosens the soot on the interior of the

tubes and it is blown out by the air or
steam exhausting from the front end of
the turbine. The turbine used in this

cleaner is the Lagonda high efficiency,

high power, air or steam driven machine.
Copy of this bulletin will be sent to

anyone on request.

Centrifugal Blowers and Compressors
for all pressures from 5 ins. of water, as

in mechanical draft service, up to 125 lbs.

per square inch, as for compressed air

distribution in mines, machine shops,

ship yards, etc., are described in a 64-

page book issued by the DeLaval Steam
Turbine Co., of Trenton, N.J. The de-

velopment of the high efficiency, higii-

speed centrifugal blower or compressor
has been conditional upon improve-
ments in materials, construction, shop
practice and design such as are employed
in the building of high-grade steam tur-

bines. By careful calculation of stresses,

and by the use of good materials and
workmanship, it is possible to run blower

and compressor wheels safely and satis-

factorily at peripheral velocities of 450
to 600 ft. per second, which makes it pos-

hnmk BEitTifKjCtM

tlAMMOftCWA'

THE FRISBIE

CLUTCH
LASTS

LONGER

FRISBIE CH.TCIl
GIVE ONE AUSOLUTE
(JO.VrlloI, OF A
MACHI.NB AND
PREVENT .\i.*.\

ACCIDKXT.^. Tli.y
make it posaible to

sluit clown one ma-
chine witliout affect-

ing any other
machine in t h c

3hop. YOU GET
ALL THE I'OWKlt
YOU TAY Flllt,

AND YOU DO.NT
PAY FOK A N YYOU DON'T
NEED.
FRKTION FACES
WILL -MIT WEAU
yl.'H'KLY.
It will pay you tn
get full details.

The Eastern Machinery Co.
New Haven, Conn., U.S.A.

1
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We Know
you are anxious to buy

Canadian Made
goods.

The Imperial

Chuck
is manufactured by

Ker&Goodwin
Brantford, Canada

ETAL
STAMPINGS

IIP''
\f We

M
\

manufactur-
ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel

stamping in Nickel,
Brass or Copper.

Send us a sample
order.

<l

i (I

W.H.BANFIELO&SONS
120 Adelaide St. W., Toronto

OWEN SOUND IRON WORKS
Owen Sound, Ont.

Boiler-

makers

Founders

Machinists

Tank Work,

Smoke Stacks,

Grey Iron and
Brass Castings,

Special

Machinery

Made to

Order.

Our large stock of

Hachini Bolts.

Rivets and Wasliers

assures quickly flll-

^ed .orders aud
;
prompt shipment.
One quality only—

The Best.
Send a trial vrUer.

LONDON BOLT A
HINGE WORKS

London Ontario

il/JJIUIIIIIII/l/H/!f///ll/lIH/>/k

VISE
EFFICIENCY

Hollands Vises meet the require-

ments of mechanics who demand
the highest efficiency, combined
with maximum strength and dur-
ability.

It is not economy to buy cheap
vises.

Our Catalog No. 22 will explain
why many of the leading indus-
trial shops have used our vises for
over a quarter of a century.

Hollands Mf^. Co.
Established 1887

Erie, Pa.

sible to develop as much as 3 or 4 lbs.

per square inch pressure in a single-

stage blower. In the present publication
numerous charts are given showing
curves for the isothermal, adiabatic and
actual compression of air, also the theor-
etical power required to compress air

and characteristic curves of single—and
multi-stage blowers and compressors.
The influence of impeller design upon the
form of the characteristic is discussed
at some length. Particulars are given
concerning the application of centrifugal

blowers and compressors to forced draft,

coal gas manufacture, coke oven plants
and water-gas plants, sugar factories,

cupola and blast furnace work, Bessemer
converters, supplying compressed air in

mines, ship yards, etc. The illustrations

present numerous examples of blowers
and compressors directly connected to

steam turbines and to electric motors.

Book Reviews
A Study of Boiler Losses, by A. P.

Kratz, has been issued as Bulletin No. 78
of the Engineering Experiment Station
of the University of Illinois. This bulle-

tin presents a critical analysis of the
data obtained from a series of twenty-
five trials made on a 500 horse-power
Babcock and Wilcox boiler located in

the heating plant of the University. The
boiler was operated under varying condi-

tions of load and depth of fuel bed.

Curves are presented and conclusions are

drawn regarding the conditions neees-

dary in order to secure the best contin-

Lioiis operation. In these tests, gas samp-
les were taken both at the bridge and in

the breeching, and a determination of the

loss due to air leaking through the set-

ting was made. A curve is also given
which shows the percentage of excess air

represented by the different amounts of

CO. appearing in the gas. The heat bal-

ance has been subdivided so as to isolate

and determine the amount of the several

losses chargeable to the boiler, furnace

and setting. Complete forms for calcu-

lating a series of boiler trials are given,

and the corrections for differences in

pressure and water levels at the begin-

riinsr and end of a test are discussed.

Tosts were also made using some samples
of coal which had been exposed to the

weather for about six years. An inter-

esting fact brought out was that no dif-

ficulty was experienced in burning the

weathered coal. It had deteriorated until

it was of about the same composition

and grade as the fresh Vermilion County

screeninss, and its steamina: qualities

compared very favorably with those of

the latter. Copies of Bulletin No. 78 may
he obtained gratis upon application to C.

R. Richards. Acting Director of the En-
gineering Experiment Station, Univer-

sity of Illinois, Urbana, III.
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Engineering

Niagara Falls, Ont.—Fire did $1,000

damage to the melting room of the Pol-

lard Mfg. Co. foundry.

Toronto, Ont.—The Canada Metal Co.

are making extensions to their factory

at a cost of $15,000.

St. Catharines, Ont.—The McKinnon

Dash & Mt'ta! Works will start the con-

struction of an addition.

Calgary, Alta—The Canadian Pacific

Railway is increasing its shell-makin.>-

facilities at the shops here.

Welland, Ont.—The Canadian Billini;s

& Spencer Co. will purchase forge and

motal-working machinery to cost $30,-

oon.

Truro, N.S—The Truro Engineering

Co. will install $27,000 worth of machin-

ery in its plant for the manufacture of

shells.

Port Arthur, Ont.—The "Western Dry

Dock & Shipbuilding Co. has received a

new order for a large number of high

explosive eighteen-pound shells.

Calgary, Alta.—DuCane, Dutcher &
Co.. consultinir engineers, of Vancouver,

B.C., are working on a hydro-electric

power project on the Elbow river near

here.

St. Thomas. Ont.—The St. Thomas

Construction Co., who have taken over

the Siteel Vault Co. plant in order to

make shells, are in the market for mach-

inery for this purpose.

Mon*Teal. Que—The Aetna Chemical

Co., will build a plant at Drummondville,

Que. The ireneral contract has been

awarrled to the Westinghouse, Church,

Kerr & Co.. Montreal.

Toronto, Ont.—A building permit has

been issued to the Poison Iron Works

for the erection of a one-storey frame

and metal addition to their factory on

the Esplanade, costing $3,000.

St. Catharines, Ont.—Work will be

started at once on the construction of an

ai'dition to the factory of the Whitman
& Barnes Mfg. Co. The new structure

will enlarge the forge room to double its

present size.

Stratford, Ont.—R. C. Bartlett has se-

cured the Morelock factory building and

will install machinery and cfiuii)nient

for the manufacture of automobiles.

Mr. Bartlett has been manufacturing

automobiles in Toronto, Ont., for sfme

time.

Hamilton, Ont.—The Canadian Cart-

ridge Co. will spend $150,000 on ma-

chinery to be installed in its plant

which is being erected here. A main

building, to cost $.30,000, and a boiler

house and machine shop will be con-

structed first. The total investment will

be $250,000.

on another new ad-

of the Ford Motor

cost of .«60.000. has

extend for 705 feet

iver frontage. The

storey hish, of con-

"saw tooth" roof,

entirely to machine

Ford, Ont.—Work
<lition to the plant

Co., at an estimated

been started. It will

along the Detroit R
building will be one

Crete with a steel

It will be devoted

shop work.

Quebec, Que.—G. B. Mitchell, of Mont-

real, iias- just been granted a sub-con-

tract by M. P. & .1. T. Davis, the con-

tractors of the Lauzon Dr>- Dock, for

the construction of the new power house

for the latter. The power house will be

120 X 100 feet, of brick and steel. The

smoke stack will be of brick, 180 feet

high, 20 feet in circumference at the base

and 14 feet at the top. The pump house

will be .50 \ 70 feet.

Electrical

Blenheim, Ont.—Work will start

shortly on the construction of the sub-

station in connection with the hydro-

electric system.

Municipal

system will be submitted to the rate-

payers on August 7th.

Meaford, Ont.—A by-law will be vot-

ed on by the ratepayers on Aug. 16 to

authorize the expenditure of .$4,000 on

waterworks extensions.

Milverton, Ont.—^By a majority of 155

—only seven ratepayers voting against

the measure—Milverton carried a liydrn-

electric by-law on July 30.

Carlyle, Sask.—A by-law will be vot-

ed on by the ratepayers on Aug. 9 for

the purpose of raising $3,000 to com-

plete the civic power plant.

Lennoxville, Que.—A by-law has been

passed authorizing the purchase of the

waterworks, and the expenditure of $14,-

000 on repairs and extensions.

London, Ont.—It is proposed to spend

.$62,000 on electric light plant and $30.-

000 on waterworks extensions. A by-

law will be submitted to the ratepayers.

Markham, Ont.—It is estimated that

the proposed extensions to tl'e water-

works system will cost $15,000. E. A.

James, Adelaide street, Toronto, is the

engineer.

Montreal, Que.—It is expected that

a retaining wall will have to be built to

protect the aqueduct. The length of

wall will be about seven miles and the

cost approximately one million dollars.

Brockville, Ont. — Dr. McCullough,

chief medical officer of health for On-

tario, has written the' chairman of the

Board of Water and Light Commission

approving of the location of the pro-

posed new intake pipe at the pumping

station. To ensure a pure water s.ipply,

Dr. McCullough insists upon the instal-

lation of a filtration plant.

Colbome, Ont.—The town council will

buy a fire engine. The by-law has

passed.

Melfort, Ont.—The town will spend

.$2,500 on extensions to the telephone

system.

Matheson, Ont.—The town will spend

.$20,000 on the construction of a water-

works system.

Outremontv Que.—The City Council

have decided to buy a combined sprink-

ler and flushing machine.

Palmerston, Ont.—A by-law providing

foi' the installation of a hydro-electric

General Industrial

Oalt, Ont.--Getty & Scott, Ltd., pro-

pose making an extension to their fac-

tory.

Calgary, Alta.—The Southern Alberta

Refineries, Ltd., will establish a refin-

ery near here.

Louisburgh, N. S.—The Marconi Wire-

less Telegraph Co. will make extensive

alterations and additions to its plant.

Chatham, N. B.—The Miramiclii pulp

mill of the Dominion Pulp Co was de-
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stroycd by fire recently with a loss of

$50,000.

Calgary, Alta.—The Western Canada
Flour Mills Co. have started construc-

tion work on five of its ten new elevator

plants to be built at once in Alberta.

The five points at which work is now
progressing are, Ensign, Kircaldy, Cham-
pion, Dalmead and Street, Alberta, and
five more points, yet to be chosen, will

each get one of the new elevators. The
new elevators will be built at a cost of

$75,000.

Tenders
Regina^ Sask.—Tenders will be re-

ceived by tlie City Commissioners up till

Monday, September 6th, 1915, for the

supply, deliverj- and erection of a 7,-

000,000 ii-allon pumping unit at the city

power house. Specifications and other

information may be obtained from J. M.
MacKay, Superintendent of waterworks,

Regina, Sask.

Contracts Awarded
Strathroy, Ont.—The Nicholson Plan-

ing Mills have received an order for

shell boxes.

Lachine, Que.—The city council has

awarded the contracts for the supply of

east-iron water pipe to the Dominion

Bridge Co.

Windsor, Ont. — The city council

awarded the contract for the supply of

cast iron water pipe to the National Iron

Works, Ltd., Toronto, at $30.25 per ton,

and for specials, valves, hydrants, etc.,

to the Kerr Engine Works, Walkerville.

Ont.

Building Notes

Barrie, Ont.—Work will commence at

once on a new .$15,000 Carnegie Library.

Toronto, Ont.—The city architect's

department has issued a building permit

to Gunn's Limited for the erection of

a two-storey corrugated iron warehouse,

costing $6,000, on Symes road, near

Scarlett road.

Toronto, Ont.—A building permit was
this morning issued to the Dunlop Tire

& Rubber Goods Co., for the erection on

Booth avenue near Queen street of a

three-storey brick addition to their fac-

tory costing $30,000.

Railways-Bridges

Toronto, Ont.—Plans for the construc-

tion of the new pedestrian subway under

file tracks at Ashdale Avenue will short-

ly be submitted to the Dominion Raihvay
Board for approval. The estimated cost

is $11..500.

Fredericton, N.B.—Premier Clarke has

announced that borings would be made
for the proposed bridge crossing for the

St. John Valley Railway at Gorham's
Bhiflf, near the ^fistake. This work is

to start as soon as arrangements can be
made to have the drilling outfit taken to

Gorlianrs Bluff and will be rushed to

completion. Premier Clarke stated that

this course had been finally decided up-

on by the government.

Wood-Working
Martintown, Ont.—A. D. dinger's

sawmill lias been destroyed by fire. The
less is estimated at $8,000.

Ditchfield, Que.—Fire recently de-

stroyed the saw mill belonging to P. H.
Renaud. Loss is estimated at .$6,000,

which is covered by insurance.

Maririne
Kingston, Ont.—Navigation on the

Rideau is practically at a standstill. All

season the steamer Rideau Queen has

been unable to proceed as far as Smith's

Falls, owing to low water. On July 27,

the steamer was taken off the route en-

tirely. Lately she has been able to go

only as far as Portland.

S.S. Parima Damaged.—The freighter

Parima, of the Quebec Steamship Co.,

was damaged by fire on July 29, at Ho-
boken, N.J., where the ship was under-

going repairs. The fire is believed to

have started in a pile of rubbish collect-

ed for removal. An investigation is be-

ing made to determine whether the

blaze was of accidental or incendiary

origin.

Refrigeration

IngersoU, Ont.—A large cold storage

plant and tin shop will be constructed

bv the Borden Milk Co.

Personal

J. T. Breckon, waterworks engiiieer

for the city of Vancouver, B.C., has re-

signed.

R. H. Parsons, superintendent of the

municipal power plant at Edmonton,
Alta., has resigned.

M. S. Gibson has been appointed gen-

eral manager of the National Fireproof-

ing Co. of Canada, Ltd., with liead-

ijuarters at Toronto.

Hon. Jean Provost, e.x-Premier of Col-
onization, Mines and Fisheries in the
Gouin Government, and member of the
I./*gislature for Terrebonne, died at Que-
bec on July 26, in his forty-sixth year.

M. J. Butler, C.M.G., cf Armstrong,
Whitworth of Canada, Ltd., is to be ap-
pointed consulting engineer of the Mont-
real city waterworks, which will include
the construction of- the filtration plant
and the widening of the aqueduct.

Joseph R. Henderson, of Montreal,
president and general manager of Brand-
ram-Henderson. Ltd., Montreal and
Halifax," manufacturers of paints, etc.,

died suddenly in Halifax on July 31.

He was born in Hexham, Northumber-
land, England, in August, 1851. He will

be buried in Halifax.

Trade Gossip

Vancouver, B.C.—It is reported that

the plant of the Ocean Falls Co. will be

re-opened.

The Cedars Rapids Manufacturing &
Power Co., have under consideration ad-

ding 10,000 to 30,000 horse power to

the capacity of the plant.

The General Car & Machinery Works,
Ltd., of Montmagny, P.Q., makers of

road machinery, have opened an office

at 317 St. James street, Montreal, under

the managership of J. H. Langis.

Canadian Shipping. — During 1914

there were constructed in Canada 43346
tons of new shipping, which at $.30 per

ton, as a fair average value, makes the

total value of vessels entered on the Can-

adian registry $27,972,000. The tonnage

constructed in 1914 is the largest annual

output of the Dominion in 15 years.

Scarcity of Coal Freighters.—The
Sydney Record says that owing to scar-

city of ships, it understands that nego-

tiations are in progress between the

Dominion Coal Co. and the Intercolonial

Railway for the shipment of a large ton-

nage of coal from Sydney to Quebec
and Montreal by rail. Owing to a quiet-

ness in freight business, it is considered

possible an arrangement will be con-

cluded at a tariff profitable to the rail-

way and satisfactory to the Coal Co.

Aetna Explosives Co.—The big jilant

of the Aetna Explosives Company, upon
which operations are being rushed at

Druramondville. Que., will stand as one

of the important industries which the

war business has brought to Canada. A
subsidiary of the Aetna Explosives Co.

of the United States, it will be backed

entirely by American capital, but the-
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m:i?.williams machinery co.,iip
^^' ST.JOHN.N.B. TORONTO WINNIPEG VANCOUVER I

^^Ca/yac/as Leading Machinery House

Two Notable Labor-Saving Devices
for Increasing Production

CURTIS SAND BLASTS
Have maximum abrasive action and em
body many features that save time and
labor not included in the design of othei
makes. For cleaning scale from shrapnel
cases and preparing the interior of high
explosives for varnishing.
Get information on the CURTIS JACK

for handling hollow forgings for external
or internal sand-blasting.

THE ECLIPSE AIR BRUSH
For applying varnish to the interior of
high explosives or painting the exterior,
the Eclipse is unrivalled in the economy
of material and time and labor-saving
efficiency.

Get information on special motor-driven
rotating stand for handling this work on
a quantity basis.

REMEVBER OUR SERVICEDEPARTMENT IS ALWAYS AT YOUR DISPOSAL

THE A. R. WILLIAMS MACHINERY COMPANY, LIMITED
Machine Tool Department

'yJ/MM//M//M//MMMMMMyM/MMy/Myyy,M//M//MM///m^

HANG THIS UP DO YOU KNOW WHAT
GEOMETRIC SATISFAC-

TION IS?
You probably do not know how satisfied you
can be with your Screw Threading Opera-
tions unless you know what Geometric
Satisfaction is.

Ask us about it in connection with your
requirements,

THE GEOMETRIC TOOL
CO., NEW HAVEN, CONN., U. S. A.

Canadian Agents:—Williams & Wilson, Ltd., Montreal; The
A. R. WilHams Mchy, Co., Ltd., Toronto.

Winnipeg St. John. N.B.

U what you want it not advertised in this is»ue consult the Buyerg' Directory at the back.
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Rumeiy-Wactis Machinery Co.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

New and second-hand machine

tools in stock for immediate

delivery:

LATHES
18" (20" awing) x 8' Hamilton, C.E. H.S.

(Used).
18" X 10' Rahn Carpenter, C.R. H.S.

(Used).
21" X 10' Bradford, C.R., H.S. (Used).
22" X 12' Flather, C.R. H..S. (Used).
24" X 8' Putnam (Used).
24" X 8' Sherman (Used).
25" X 14' LeBlond, heavy duty (New).
30" X 14' American (Used).
36" X 12' Schumacher & Buye (Used).
36" X 16' Fifleld (Used).

TURRET LATHES and SCREW
MACHINES

Two 24" Morse Turret Lathes, with 1"

hex. turret, on carriage (Used).,

No. 5 Bardons & Oliver (2") with wire
feed, oil pump and pan (Used),

Two Bardons & Oliver No. 2 Hand
Screw Machines, plain head, (1") wire
feed, oil pump and pan (Used).

PLANERS
30" X 30" X 8' Flather, one head (Used).
36" X 36" X 8' American, two heads

(Used).
36" X 36" X 15' Woodward & Powell
Frog and Switch, two heads (Usedi.

SHAPERS
20' (Sould & Bberhardt, back-geared,
crank (Used).

16" Stockbrldge crank (Used).
14" Acme, crank (Used).

DRILL PRESSES

21" Cincinnati, B.G., and Dower feed
(Used).

21" Hoeter, b.g. poT\'er feed (Used).
22%" Barnes, b.g. power feed (Used).
24" Cincinnati, sliding head, complete

(Used).
ai' Sibley & Ware, sliding head, com-

plete (Used).

j 28" Barnes, sliding head, complete.
28" Sibley & Ware, sliding head, com-

plet.^ (Osed).
31" Barnes, sliding head, complete

(UsedJ.
4%' Bickford Plain Radial (Used).
5' Prentice Plain Radial (Used).

MILLING MACHINES

No. 2 Brown & Sharpe, plain (Used).
No. 2 Kempsmlth, plain (Used).

No. 2-H Brown & Sharpe, plain (Used).

No. 3 Pratt & Whitney, plain (Used).

No. 3 Kempsmlth, plain (Used).

No.. 3 Cincinnati, plain (Used).
No. 3 Newton, plain (Used).
No. 3 Owen, Universal (Used).

MISCELLANEOUS

No. 22 Espen-Lucas Cold Saw, capacity
6" (Used).

No. 15 Lea Simplex Cold Saw, capacity
5- (Used).

42" Colburn Boring Mill, 2 heads (Used).
42" Bullard Boring Mill, 2 heads (Used).
SC Bullard Boring Mill, one turret head

(Used).
1%" Acme Bolt Cutter (Used).
2%" Acme Bolt Cutter (Used).

business for the time being at least will

be the outcome of the big contract

which the company secured from the

Canadian Car & Foundry Co. to supply
explosives in connection with the Rus-
sian shell order. The company has se-

cured a big site outside the town of

Drummondville, and the plant will prob-

ably cost .$500,000 and employ a lar^e

number of hands. The operation of the

works is expected to commence in the

course of a few months to fill contracts

this fall.

Catalogues

The Universal Iron & Supply Co., St.

L )uis, Mo., have issued a leaflet giving

piiiticulars of storage tanks vrith

sketches of various types. An interest-

ing feature is a calibration curve for

horizontal cylindrical tanks of any di-

mensions.

The Providence Engineering Works,
Providence, R.I., have mailed a bulletin

describing the "Providence" shaper
which they are putting on the market.
The essential features incorporated in the

design of this machine are dealt with,

and a brief specification is included giv-

ing the principal dimensions. Two illus-

trations give a general idea of the style

of raaolnne.

The Sunbeam Index to the proper
lightina' of homes is the title of a bulle-

tin issued by the Canadian General El-

ectric 'Co., Toronto. The bulletin con-

tains much useful information on the il-

lumin.-'.'-inn of the various parts of a

house accompanied by a table on the
selecti'^n of the riabt larnr). Another
tfible pivps the cost of electricity for the

various electrical devices used around
the home.

Pulleys—The Oneida Steel Pulley Co.,

Oneida, N.Y., have issued a new general

catalo"ue No. ,5 dealins' with a complete

line of pulleys of both steel and wood
constr-'ction. The prinmpal features

embodied in the design of,''these pulleys

are described in detail with explanatory

illustrations. Price lists are included

and also tables giving weights of stock

sizes and a telegraph code. The cata-

logue concludes with a nun*ber of mech-
anical tables.

Electric Fumac6s made by the Can-
adian Hoskins, Ltd., Walkerville, Ont.,

are described in bulletin Np. 12. Full

particulars are given covering the con-

struction, temperatures, op^ation and
uses of furnaees, together -snth dimen-

sions and price of each size.^'Other lines

dealt with include thermo-electric pyro-

meters, portable and wall meters, etc.

Inserted leaflets illustrate and describe

the "Stewart" combination furnace,

MADE IN CANADA)

Don't Pay Good Money for
Impractical, Unmechanical
andOftenWorthless Fountains

Bubble Uvci
flow Waste

.\ctual Size 7" High.

Here is a practical Fountain, which combined
the Faucet and Bubble Features—takes care of

the overflow waste, and insures

Safety and Service
This is an age of sanitary plumbing and the
Sanitai-y Drinking Fountain is one of its im.i;>ort-

ant subdivisions.

SAFETY PI IPO SERVICE
FIRST r%UE\.KJ ALWAYS

Is made of heavy brass with extra heavy nickel
plate. Bubbler easily controlled by s^arate
"squeeze" handle. No spurts—no choking—inside
regulation prevents "showerbath." Faucet is

controlled by another squeeze handle. *Faucet
gives full water pressure. Has thread for hose
if wanted.

Write us the number of your em-
ployes and water pressure and we'll
present an interesting proposition
to you promptly.

Puro Sanitary Drinking Fountain
Company

147 University Ave., TORONTO. CAN.

Make Your Own Engravings
It doesn't take an ex-

pert to operate the
GORTON ENGRAV-
ING MACHINE. The
ordinary workman can
turn out lettering or de-

signs either sunk or in

relief, on dies, moulds,
tools, patterns, core
boxes, label plates, in

struments, etc., etc., bet-

ter than the most skill

ed hand engraver in the
fraction of time the
hand workman would
Uke.

WRITE FOR DE-
TAILS.

Geo.GortonMachiniCo, -^
I

RfiClNE, WIS.
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Why go to the expense of

buying new machines for the

manufacture of

SHELLS ?

Wejhave already shipped some 75 car-

loads of

Rebuilt
Machine
Tools

to CANADA since the outbreak of

the war, with absolute satisfaction in

each case.

If you need any equipment it will be to

your advantage to get in touch with us

as our facilities for furnishing rebuilt

machinery are second to none on the con-

tinent.

EVERY MACHINE WE BUY IS PUT
THROUGH OUR OWN SHOPS AND
COMES OUT IN ABSOLUTELY PER-
FECT ORDER—AND WE STAND
BEHIND EVERY ONE WE SELL.

The demand is enormous, but we are not

taking advantage of the war by putting

on exorbitant prices—our aim is a good,

square deal to everybody all the time.

You can often get something practically

equal to a new machine at a very great

saving in price.

A- VI' cany a large stock, we can likely

supply you from stock, or if we cannot

do this, we will take your order for fu-

ture delivery, specifying a definite time

when we will supply you with such tools

as you may require.

New York Machinery Exchange
50 Church St., New York

DRAWING PRESSES"

hydraulic'
PRESSES
For Piercing and Drawing

SHELLS AND
PROJECTILES
Our facilities for manufacturing
Ilydraiilie Presses assure you a

product of very higli quality and
efficienc}^ at reasonable cost.

Write us now. We are in a posi-

tion to give you PROMPT DE-
LIVERY.

The William Cramp & Sons Ship

and Engine Building Company
PHILADELPHIA, PA.

I

7/ what you want is not advertised in this issue con»ult the Buyers' Directory at the back.
.
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ETAL
STAMPINGS

III''
\f We

M
manufactur-

ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses ami
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel
stamping in Nickel,
Brass or Copper.

''I

Send us a sample
order.

a\

PATENT
ATTORNEYS

W. T. Cuffe-Quin
Patrai Solinur ixl Eip«t

RriiMwnl Pdnt Aiicimrjp. t'.S »ltf7

Fallow Stfirran Ititl.lula. I oortoa, EaflMia.

47 CMtfil CiMiibcrt, Elcw ttntt
OTTAWA, CANADA '«Mr •vrt. pctei MfiM,

AtMcurc warit l.-r it>* L<f< PnftmtM Man tha GtvtwmmaM
ParMi (Met. ifwUhr.

Cabk (ddRS "C^nin Ottawa."

W.H.BANFIELD&SONS
120 Adelaide St. W., Toronto

PROMPTLY SECURED!
In all countries. Ask for our Inventor'a

Adrlger, which will be sent free.

MARION & MARION, 364 University St.
Merchants Bank Building, corner St.

Catherine St., MONTREAL,, Phone Up «474
and WashinKton, D.C.. U.S.A.

PAYryr-Q TRAoen/iARKa
H I CIl I O AND DESIGNS

PROCURED IM ALL COUNTRIES

SpMlal Attention griven to Patent Litlgatlen

Pamphlet sent free on application.

RIDOUT & MAYBEE 59 Yonge street

rOKOMTO

Try a Want Ad. in Canadian
Machinery.

Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllillliillllllllllllllllllilllllll^

IMMEDIATE DELIVERY 1

We always carry a large stock of machine tools for

general manufacturing purposes, and solicit inquiries

requiring prompt delivery.

We call attention to the following, on which we will

quote attractive prices. All in thoroughly first-class

condition

:

Three 36" Fellows Gear.Shapers.

Two 36" Brown & Sliarpe turret head vertical boring mills.

One 30" throat Putnam heavy punch and shear, capacity 1" hole
in 1" plate.

One 72" King vertical boring mill with two heads.

One 48" Bement car wheel borer with crane.

One 38" Baush vertical boring mill, two heads.

One 39" Niles vertical boring mill, two heads.

Two 36" Snyder upright drills, power feed, etc.

Two 5' Bickford radial drills.

Girard Machine and Tool Co.
491-493 N. Third Street, Philadelphia, Pa.

gas and oil furnaces and a recalescent
outfit. The catalogue is fully illustrated.

Power Transmission Appliances. —
The "Keystone" line of improved ap-
liances for power transmission is the
sii)).ject of introductory bulletin K2 is-

sued by the Keystone Pulley Co., Oneida,
N.Y. The line dealt with in this bulle-
tin consists principally of various types
of shaft hangers and pillow blocks, but
safety set collars, flange and clutch
couplings are also included. The prin-
cipal features of these products are
clearly explained accompanied by illus-

trations and diagrams. Several table":

give dimensions and prices for eaeh size

The Gisholt Machine Co., Madison,
Wis., have sent us a copy of their new
catalogue K3 describing the "Gisholt
Universal Tool Grinder." The catalogue
contains a matter of 32 pages .ind is aot-
len up in an attractive style. The open-
ing; pasres deal with the advantages to
he trained by using this mnchine. Fol-
lowing are three or four nages devoted
to tool grinding by the "Gisholt"
method including a number of settings
for grinding the different cutters, illus-

trated. Pages 16 and IS deal respec-
tively with grinding inserted tool, post
tools and the correct fordn? of tools.

Pages 20 and 21 give th*- principal di-

mensions and weights and also a list of
parts, illustrated, of the tool grinder.
Pases 22 to 26 inclusive contain a gen-
rrnl description of the machine together
with cross sections and n floor plan. The
succeeding pages deal briefly with turret
lathes and boring mills, and conclude
with a map showiucr the location of
Madison accompanied by an invitation
to visit that city. The illustrations are
exceptionally good and include views of
t'-ol rooms, two gi-indin^' charts, a sample
of tools ground on this irrinfler. in addi-
tion to those already referred to.

'iiimiitiiiii>iiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!i{iiiiiiiiiii^^
liillilrr

Book Reviews
Submarines, Torpedoes, and Mines, by

W. E. Dommett, 106 pages 71/4 inches,
21 illustrations and 16 full size plates.

Published by Wliittaker & Co.. London,
and New York, price 25c net. This is

the second impression of an exceedingly
interesting little yolume, especially so
at the present time when the work of
s'lbmarines is so much before the pub-
lic. The author states that in the pre-
paration of this book, the endeavor has
been to present the subject in such a
manner that it shall be understood by,
and together with the plates, be of in-

terest to the general reader, and at tiif

same time contain sufficient technic:il

matter to be of value to the reader hav-
iiisr some technical knowledsre. The lat-

ter feature, however is limited to some
extent by the necessity for secrecy en-

joined by the various governments or

private yards building submarines. That
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HYDRAULIC NOSING PRESSES

4.5 Shells

FOR

and 60 Pounders

150 and 200 Ton

Pumps

and

Accumulators

Piping

and

Fittings

Full specifications and quotations upon request.

CANADIAN BOOMER & BOSCHERT PRESS CO.
LIMITED I

18 Tansley Street, Montreal

CabU Addre» "PRESSCO"

\///y//////y///////^///f///y/y^^///"/y""t^/"/'""/r//'////f'/' f/ff/f////f///ff///////////y////f//////f/fAf///f/^f/ff/rff/rf///>/wfrrfrr/7rf/r/iMv/y//Af/yf///ffff^^^

// what you want is not advertised in this issue conmilt the Buijers Directory at the back.
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Classified Advertisements
t Those wlio wish to sell or buy a Imsliiess,
obtain conipeteiit Iielp, connect with satis-
factory positions, or iWM'ure aid in starting new
enterprisos, should ncjt fall to use the Want
Ad. Page of "CANADIAN .MACHINERY."

WA/NTEID — EQtnP.MKNT FOR MACHINE
(repair) shop; weight or accuracy not Im-
portant as price. Give full details. Box 15.3,

Canadian .Machinery. (8)

Briggs High
Duty Milling

Machine

—

Speci.nl "Arch Design" supports the
cutter from all sides, and allows for

VERY HEAVY CUTS AND
FASTER FEEDING,

greatly reduces vibration and

assures positive alignment.

A Briggs Miller does the work

no other machine can touch —
it's a 20th century milling ma-

chine in every particular

—

it's

one way to save money.

Drop a line for full details.

Gooley& Edlund, Inc.
CORTLAND, U.S.A.

Foreign Agents: .Vllied Machinery
Comp'any of America, France. Bel-
glum, Italy, Switzerland, Russia,
Scandinavia. C. W. Burton, Griffiths
& Co., London, Manchester and
Glasgow, Barandiaran, Metivier,
Gazeau & Cia, San Seliastian, Spain.

tlie book is up to date is proved by the

reference to incidents of the present

war; viz., the action at Heligoland

Bight and the feat of the B. 11 in pene-

trating the Dardanelles and torpeding a

Turkish warship. The book contains

ten chapters with the following head-

ings:—Historical, British naval sub-

marines, submarine tactics, steering and

manoeuvring appairatus, propelling

plant, armament, navigation fittings,

routine on submarines, mines, and lastly

auxiliary vessels. It will be noted from
tlie above that submarines and their

constructions have been covered quite

comprehensively. The plates sixteen in

number, are excellent reproductions and
show various types of submarine craft,

while twenty-one illustrations show the

propelling engines and other details.

Among the latter is included a folding

plate illustrating the interior of a sub-

marine. The chapters on torpedoes and
mines are also equally interesting, the

illustrations being of considerable help

to a clear understanding of the text.

A WANT AD. IN THIS PAPER

WILL BRING REPLIES FROM ALL

PARTS OF CANADA.

HASTE AND WASTE.

IT is hurry in the morning, hurry at

noon-time, and hurry at night. Nervous
bodies, wrought up to a certain speed,

fret away pleasure and good nature just

to keep up the pace. Relaxation be-

comes almost painful—rest a farce. To
be in any measure content one feels it

necessary to be rushing along "break-

neck.'' No more is accomplished, homes
are not the brighter, children the hap-

pier, or lives made more useful by all

this rush. Yet we keep it up.

One has only to watch the crowds in

the cities going to trains or cars to see

the working out of the speed mania.

Rights of others are forgotten, personal

safety seems naught, just crowd, push

and get ahead. Strange to say, however,

we do not get ahead as quickly as we
would if we were to move in a more
leisurely manner.

Haste makes waste, and waste is ex-

pensive in the extreme. Some persons

are too busy to attend to that which in-

sures themselves good health. They ex-

pect to mend a broken auto tire hastily

and with no skill.

This is an impossibility, but that is

not taken into consideration; and so the

haste and waste go on, and every day
comparatively young men and women
let slip from their hands all that is use-

ful and happy in life. Their grasp has

grown weak and nothing can be held

longer. All due to the daily rush of eat-

ing, of working, of walking—everything

done hastily, with only a thought for

saving an hour or two. Think it over!

—

Todsze Idea.

IMMEDIATE
DELIVERY

LATIiKS.
33" X 5' Pratt & Whitney Lathe, R. &

F. Rest.
14" X 5' Putnam, R. & F. Rest.
16" X 8' I'rentlce, C.R.
18-36" X 8' Fay & Scott Extension Gap.
2(r X 10' Porter, C.R.
28" X 12' Flfleld, C.R.

TURRET L.ATHF, AND HCREW
MACHINEH.

2 X 24 .Tones & Lamson, Bar and
Chucking outfits.

2 X 24 Jones & Lamson Turret Lathe.
28" Pond Rigid Turret Lathe, 4" hole

in spindle.
28" Fay & Scott Turret Lathe, 4-«tep

cone.
30" Heavy Turret Lathe, 8-step cone

for 3%" belt.
30" Lodge & Shipley Heavy Turret

Lathe.
26" Draper Turret Lathe, 4" hole In

spindle.
No. 3 Pearson Screw Machine.
2^" Pearson Screw Machine.
No. 2% Pratt & Whitney Screw Ma-

chine.
2" Bardons & Oliver Screw Machine.
No. 00 Brown & Sharpe Automatic
Screw Machines (4).

No. 1 Brown & Sharpe Automatic Screw-
Machine.

No. 2 Brown & Sharpe Automatic Screw-
Machine.

%" Cleveland Auto. Screw Machines (2).
2" Cleveland Auto. Screw Machines (2).

MILLING MACHINES.
Whitney Hand Millers (13).

Above, partial list only.

A.D.White Machinery Co.
108-114 N. Jefferaon St , CHICAGO

Want Ads.

If you want a buyer
for your business,

or have a situation

to fill or want a

situation, send us a

Condensed Adver-
tisement. There is

someone who is

looking for a pro-

position such as

yours. For two
cents a word you can
speak across the
continent with a

condensed adver-

tisement in this
paper.

Try it out.



August 12, 1915. CANADIAN MACHINERY 41

TLEA.R.WILLIAMS MACHINERY CO.>IP
^^ ST.JOHN.N.B. TORONTO WINNIPEG VANCOUVER I

^^Ca/7ao^s Leading Machinery House

Two Notable jLabor-Saving Devices
for Increasing Production

^=^ CURTISISAND BLASTS
Have maximum abrasive action and em
body many features that save time and
labor not included in the design of othei
makes. For cleaning scale from shrapnel
cases and preparing the interior of high
explosives for varnishing.

Get information on the CURTIS JACK
for handling hollow forgings for external
or internal sand-blasting.

THE ECLIPSE AIR BRUSH
For applying varnish to the interior of
high explosives or painting the exterior,
the Eclipse is unrivalled in the economy
of material and time and labor-saving
efficiency.

Get information on special motor-driven
rotating stand for handling this work on
a quantity basis.

REMEMBER OUR SERVICE DEPARTMENT IS ALWAYS AT YOUR DISPOSAL

THE A. R. WILLIAMS IMACHINERY COMPANY, LIMITED
™ Machine Tool Department k,

WHAT REASON HAVE YOU
For not using a Geometric Collapsing Tap in tappins out holes above %-ineh diameter?
Your rate of production would be increased, and your cost of production decreased.

Geonu'tric Collapsing Taps require no backing out over the threads. They are rigid wliile

cutting, but collapse tlieir chasers at the prescribed depth of thread.

It makes no difference what the thread is, a Geometric Collapsing Tap can be furnished
that will produce it

to your entire satisfaction.

Lv«r
Uocinietiio Colliipsing Tap Arranged for I'lng

Tapping.
(iciiiiK'tric Collapsing Tap Arrangcil for

Bottoming.

We will fit the tap with whatever size shank your machine requires. Send specifications

of your work, and our experts will make a study of it and tell you wliat we can do for you.

T/ook over our catalogue. Get in touch with us, at least.

The Geometric Tool Company, New Haven, Conn., U.S.A.
CANADIAN AGENTS:

Williams & Wilson, Limited, Montreal. The A. R. Williams Machinery Co., Limited, Toronto, Winnipeg, St. John, N.B.

// what you want is not advertised in this issue con»ult the Buyers' Directory at the back.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Ejilargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining Newt.

Engineering

Cobalt, Ont.^—The Coniagas Mining

Co. will build a new cyanide mill.

Mount Brydges, Ont.—It is probable

that an automobile factory will be built

here.

Gait, Ont.^The Gait Maeliiiia Screw

Co. has purchased a site in Jackson

Park, and will build a new plant there.

Chatham, N.B.—The Maritime Found-

ry Co.'s new shell plant is under con-

struction. The building- is 100 x 40 feet.

Walkerville, Ont. — The dominion

Stamping Co. will make an extension to

their plant.

Goderich, Ont.—The Doty Engine Co.

have received an order for 4.5 high ex-

plosive shells.

Berlin, Ont.—The Central Heating- Co.

have ordered two 300 h.p. boilers from

the Babcoek & Wilcox Co.

Winnipeg, Man.—The city is contem-

plating making an extension to the

power plant at the municipal hospital.

Brampton, Ont.—A company has been

formed to make shells here. A factory

building on Nelson Street will be

utilized.

Renfrew, Ont.—It is reported that

M. J. O'Brien is interested in a proposi-

tion to establish a factory here for mak-

ing shells.

Montreal, Que.—The Canada National

Gas Co. are calling tenders for the lay-

ing of a pipe line from the wells at St.

Barnaby to the city of Montreal, a dis-

tance of 40 miles. The cost is estimated

at about .$200,000.

Electrical

Peterborough, Ont.—It is stated that

the Hydro-Electric Commission will take

over the Healey Falls dam. the property

of tlie SevTuour Power Co.

Palmerston, Ont.—The obtaining by-

law for Ontario hydro-electric power was

voted on here on Aug. 4, and carried al-

most unanimously. The projected line

starts near Mitchell and supplies Mil-

verton, Listowel, Palmerston. Harriston

and Clifford. Milverton. Harriston and

Palmerston have decided handsomely in

its favor, and the other towns will likely

CANADIAN GOVERNMENT
PURCHASING COMMISSION.

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-

ation:—George Gault, Winnipeg;
Henry Laporte, Montreal; A. E.

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

do the same. Hydro is expected to be in-

stalled in December.

General Industrial '

Kerrobert, Sask.—The Federal Eleva-

tor Co. will build an elevator here. The
contract has been let.

Montreal, Que. — The Consolidated

Rubber Co. will make an extension to

their factory on Notre Dame street.

London, Ont.—Beatty Bros., Ltd.. will

make an addition to their factory on

York street at a cost of $3,000.

Port Arthur*, Ont.—The Barnett &
JIcQueen Co., contractors, have com-

menced work on the new National eleva-

tor.

Vancouver, B.C.—The W. H. Malkin

Co.. wholesale grocers of this city, are

ALLIES PURCHASING
AGENTS.

The Trade and Commerce De-
partment, Ottawa, has published
the following list of purchasing
agents for military purposes for

the allied Governments:

—

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56
McGill Street, Montreal; Captain
Lafoulloux, Hotel Brevort, New
York: Direction de I'lntendance
Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28
Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti
and Alexsietr, care Military At-
tache, Russian Embassy, Wash-
ington, D.C.

having plans prepared for the installa-

tion of up-to-date machinery for the

manufacturing of their food prodiiets.

Victoria, B.C.—The Imperial Oil Co.

bought five lots at Esquimalt, and has
begun preliminary work for building an
oil depot there. Storage facilities are to

be erected and a wharf put up. A. M.
Abbey represents the Imi)erial Oil Com-
pany.

The Cowan & Britton, Ltd., plant at

Gananoque, Ont., manufacturing butts,

hinges and other shelf hardware, estab-

lished 54 years ago by C. E. Britton and
the late O. D. €owan, has been pur-

chased by the Canada Steel Goods Co.,

Hamilton, Ont.

Winnipeg, Man.—The establishment of

big pulp mills and a pickle factory on
the line of the Greater Winni])eg Water
District railway is proposed by Control-

ler Midwinter. The controller outlined

his plan at a meeting of the board held

recently.

Municipal

Vernon, B.C.—The city council may
install an auxiliary pumping station.

Sherbrooke, Que.—The city council

have purchased a site for the new gas

plant.

Owen Sound, Ont.—The council are

considering the purchase of a motor hose

wagon for the fire department.

Lindsay, Ont.—The Horn Bros ' indus-

trial by-law has been given the third

reading by the council.

Port Rowan, Ont.—The installation of

an electric lighting plant is contem-

plated by the town council.

St. John, N.B.—The city council are

in the market for a quantity of cast iron

pipe for water main extensions.

Stratford, Ont.—The town council

contemplate purchasing about 1.800 feet

of 6-in. cast iron pipe.

Athens, Ont.—The town council are

considering installing an electric light

and power plant.

Beauceville, Que.—The town council

will call for tenders shortly on the con-

struction of water-works, drainage ami

lighting systems. Engineer, F. Mignauit,

Sherbrooke, Que.
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The Canny Employer Says:

"When you show me that the International
Time Recording System will pay for itself

-ril buy it."

That's the proper attitude to take,

and that suits us.

Millions of employees throughout
the world are recording themselves
ti

^m^
^S»^^i

$95

is the price of tliis Interna-

tional Time Card Recorder.

Tlie best is always the

cheapest.

on time" or "late" on International

Time Recorders.

Millions and millions of dollars in wages are

Deing paid out every week all over the world

without any dispute or argument—without

chance of mistake—because the International

lime Recorder shows an indelible printed

record of every man's time.

One of our most prominent customers re-

marked recently that there could be only one

reason why every employer of labor does not

use the International System, viz.—they do

not realize what it costs to be without it.

No manufacturer can afford to let one cent

of unearned wages get away from him in

these times. The International Time Record-

ing System is absolutely fair to employer and

employee alike.

vV^hy not let us send you TO-DAY particulars

of the System particularly suited to your

business?

International Time Recording Co. of Canada
LIMITED, TORONTO, CANADA

Offices: RyrieBldg.,
Cor. Shuter and Yonge Stt.

F. E. MUTTON
Manager

// what you want is not advertised in thix i'^-'<iie consult the liuyers' Directory at the back.
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Rumely-Wactis Machinery Go.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

New and second-hand machine

tools in stock for immediate

delivery:

LATHES

18" (20" swing) X 8' Hamilton, C.H. H.S.
(Used).

18" X 10' Rahn Carpenter, C.R. H.S.

(Used).
21" X 10' Bradford, C.E., H.S. (Used).

22" X 12' Flather, C.R. H.S. (Used).

24" X 8' Putnam (Used).
24" X S' Sherman (Used).
25" X 14' LeBloud, heavy duty (New).
30" X 14' American (Used).
36" X 12' Schumacher & Buye (Used).

36" X 16' Flfield (Used).

TURRET LATHES and SCREW
MACHINES

Two 24" Morse Turret Lathes, with 1"

hex. turret, on carriage (Used),

No. 5 Bardons & Oliver (2") with wire
feed, oil pump and pan (Used).

Two iBardons & Oliver No. 2 Hand
Screw Machines, plain head, (1") wire
feed, oil pump and pan (Used).

PLANERS

30" x 30" X 8' Flather, one head (Used).
36" X 36" X 8' American, two heads

(Used).
36" X 36" X 15' Woodward & Powell
Frog and Switch, two heads (Used).

SHAPERS

20" Gould & Eberhardt, back-geared,
crank (Used).

16" Stockbrldige crank (Used).
14" Acme, crank (Used).

DRILL PRESSES

21" Cincinnati, B.G., and nower feed

(Used).
21" Hoefer, b.g. power feed (Used).
22%" Barnes, b.g. power feed (Used).
24" Cincinnati, sliding head, complete

(Used).
2«' Sibley & Ware, sliding head, com-

plete (Used).
28" Barnes, sliding head, complete.
28" Sfbley & Ware, sliding head, com-

plete (Used).
31" Barnes, sliding head, complete

(Used).

4H' Blckford Plain Radial (Used).
5' Prentice Plain Radial (Used).

MILLING MACHINES

No. 2 Brown & Sharpe, plain (Used).

No. 2 Kempsrolth, plain (Used).
No. 2-H Brown & Sharpe, plain (Used).

No. 3 Pratt & Whitney, plain (Used).

No. 3 Kempsmlth, plain (Used).

No, 3 Cincinnati, plain (Used).
No. 3 Newton, plain (Used).
No. 3 Owen, Universal (Used).

MISCELLANEOUS

No. 22 Espen-Lucas Cold Saw, capacity
6" (Used).

No. 16 Lea Simplex Cold Saw, capacity
5" (Used).

42" Colburn Boring Mill, 2 heads (Used).
42" BuUard Boring Mill, 2 heads (Used).
TKT Bullard Boring Mill, one turret head

(Used).
1%" Acme Bolt Cutter (Used).
2%" Acme Bolt Cutter (Used).

Toronto, Ont.—It is estimated that it

"ill cost between four and five million

dollars to reibuild the Morley avenue
sewage disposal plant.

Collingwood, Ont.—A by-^law will be

submittefl to the ratepayers to authorize

a loan of .$20,000 to the Bryan Mfg. Co.

to rebuild their factory.

Sherbrooke, Que.—The Gas and Elec-

tric Committee have decided to pur-

chase a motor truck from the Andover
Motor Vehicle Co. at a cost of $1,860.

Tavistock, Ont.—J. G. Field has ac-

cejsted an offer from the council of $3,-

000 for his electric light plant. Hydro
power will be installed in the town.

Winnipeg, Man.—The city council

foiitemplate extensions to the gas dis-

tribution system. A considerable quan-

tity of cast iron pipe may be required.

Elmira, Ont.—The town council are

considering the installation of a sewage
system, estimated to cost $25,000. En-
gineer, H. J. Bowman, Berlin, Ont.

The Pas, Man.—The town council ir

considering the installation of a water-

works and sewage system, estimated to

cost .$80,000. H. H. Elliott, clerk.

Dorchester, Ont.—A by-law has been

passed granting a franchise to the

Southern Ontario Natural Gas Co., and

permitting the laying of gas mains in

the municipality.

Petrolia, Ont.—The power by-law and

the one authorizing the raising of $35.-

000 for installing a hydro power plant

were finally passed by the town council

at a meeting held recently.

Chatham, Ont.—The Hydro-electric

Commiission has submitted a proposal to

the city for using hydro power at the

civic pumping plant. The scheme in-

cludes the purchase of two centrifugal

pumps and motors. Total cost is esti-

mated at $3,000.

Brockville, Ont.—The Light and Water
Commissioners have instructed that plans

and specifications for filtration and in-

take be sent to the Provincial Board of

Health, Toronto. These are the plans

madle some time ago. It was also auth-

orized that a new set of plans be pre-

pared by G. Bryson, town engineer, and

E. J. Philip, manager, covering the

whole proposition for intake and filtra-

tion. The approval of the department

will be sought as to the best method.

Toronto, Ont.—Purdy, Mansell, Ltd.,

liave been awarded a contract by the

Board of Control for a steam pump.

A. R. C. Clark & Son, of St. John,
X.B., liave been awarded the contract

for the construction of a sewerage sys- i

tern.

The Jenckes Machine Co., Sherbrooke,

.

Que., will supply and erect a steel water
tank for the town of Bedford, Que., at

a cost of $4,675.
'

The Chatham Bridge Co., Chatham,
Ont., have been awarded a contract for >

pumping machinery by the Chatham
Township Council.

Brockville, Ont.—The Light and
Water (.'ommissioners have passed a re-

solution accepting the tender of the

Donnelly Wrecking Co. for laying the

intake under water for $4,973.

Toronto, Ont.—The Toronto Hydro-
Electric Commission has awarded a con-

tract for the supply of 1,000 feet of;

conductor cable at 42 cents a foot to the

Eugene Phillips Electric Co. of Mont-
real.

Tend

Contracts Awarded
Hamilton, Ont.—The Dominion Sheet

Metal Co. have awarded the building

contracts for their new factory.

enders

Ottawa, Ont.—The city council will

proceed with the installation of an in-

cinerator. Tenders are being received

until Aug. 26. P. C. Askwith is city en-

gineer, from whom particulars may be
. obtained.

Regina, Sask. — Tenders will be re-

ceived by the City Commissioners up till

Monday, September 6th, 1915, for the

supply, delivery and erection of a 7,-

000,000 gallon pumping unit at the city

power house. Specifications and other

information may be obtained from J. M.
MacKay, Superintendent of waterworks,

Regina, Sask.

Toronto, Ont.-—Tenders, addressed to

the secretary-treasurer of the Board of

Education, will be received until Tues-

day, August 17, 1915, for all trades for

enlargement of Eglinton Public School,

also heat regulators and sundry trades

in other schools. Specifications may be

seen and all information obtained at the

office of the superintendent of buildings.

City Hall, Toronto.

Burlington, Ont.—Tenders will be re-

ceived by the secretary of the Board of

AVater Commissioners until Monday,
August 23rd, 1915, for the construction

of a reinforced concrete gallery and con-

nections thereto. Plan and specification

maj' be seen at the oflSce of the Water
Commissioners, Burlington, or at the of-

fice of the engineers, Chipman & Power,

Mail Building, Toronto.
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Are You Making Shells?
Good pumping machinery is essential to the

greatest output. We manufacture steam
and power pumps for every kind of service.

Darling Brothers Limited
Toronto MONTREAL Winnipeg

MADE IN CANADA

Deming
Triplex
Pump.

We are

manufacturing

special machines

used in shell

making.

TELL US WHAT
YOU NEED.

I'.iniilinni Hydraulic Tunip

LATHES AND TURRET LATHES
IN STOCK.

2—10" X 4' South Bend.
1—11" X 4' Monarch.
1—12" X 6' Blaisdell.
1^14" X 6' Wright A.- Smith.
1—14" X 10' LeBlonrt.
1-15" X 6' Kelly.
1—15" X 6' .Tohnson.
1—15" X 12' Carroll.
1—15" X S' Kelly.
1— IS" X 10' Lciilce & Davis, rod feed.
1—20" X 14' Sellers.
2—22" X 10' rmid.
1—24"—40" X 14' MeC'abe, double spindle.
1—26" X 13' Benient.
1—26" X 17' Johnson.
1—27" X 22' Prntt .V.- Whitney.
1—28" X 14' Fifleld.
1—W X IS" Benient.
1

—

Xi" X 12' (Jap. sMMiBS •">" when open.
1—50" X 16' rittsbuTRh Machine Tool Co., blocked to 62".
1—50" X 27' New Haven.
1—S4" X 30' Bement.

TURRET LATHES
2—1" Bardons & Oliver, automatic chucks.
1-1 Vi" Bardons & Oliver wire feed screw machine.
No. 3 Pratt & Whitney wire feed screw machine.
12" X B'C" Warner & Swa.soy double head key lathe.
14" X 4' Dresesi lathe, with cut-off slide.
2—14" X .V Warner A; Swas<'y fox lathes.
15" X .V .lohnson turret lathe.
16" X ,V Windsor turret lathe, with cut-off slide.
22" X 8' Ames.
40" Connrd»on turret lathe, 3%" hollow spindle.

FRANK TOOMEY, Inc.
127-131 N. Third St., Philadelphia, Pa.

WINNING THE
BUYER'S FAVOR

THE best possible buyer

is not made an actual

buyer at a single step.

It is one thing to win the

buyer's favor for an article

and another to make adjust-

ments incident to closing the

sale. Winning the buyer's

favor is the work of trade

paper advertising. Under

ordinary conditions it should

not be expected to do more.

Jf what you want is not advertised in this issue conault the Buyers' Directory at the back.
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OlTCiltOWN KQUII'MKNT - L.lthoa,

I'laners, Drill J'rcsscs, Bolt ('iitti>r«,

Oiliidi'is, Blowers, Key Sealers, Millers,
Stt'iim Hiiifimer, Piin^-h Presses, Wood-
working and Tinsmith's Mai'lilncry.
•Send f^ir descriptive list. Attniitlve
prices

—

nninipt deliveries.

Port Huron Engine & Thresher Co.
PORT HURON. MICH.

"PURO -FY**
(MADE IN CANADA)

your

water

supply

THE Amfiican iMnaeum of Safety conferred

a Gold .Medal Awai-d upon the Puro
Sanitavv Diinkins Fountain at the First

International Exposition of Safety and
Sanitation.

The Puro Sanitary Drinking Fountain won be-

cause it desei-ved to win—Puro had merits tliat

made it stani head and shoiddei-s above any

other drinking apparatus.

Safe Simple
Sanitary Economical

Quickly Attached

These are the qualities tluit forceJ the leading

safety and sanitary engineers to pick Puro in

preference to all othei-s.

No device can be as efficient that does not con-

tain all these qualifications; and Puro was not
tied for first place; Puro was first.

Don't be satisfied with half-way goodness, or

makeshift drinking arrangements for your em-
ployes.

If the men in your factory must dnnk, give

them a clean drink.

Puro is clean—it does not rust or corrode.

l*uro is economical. It allows just the proper
amount of cool, clean, fresh water to come
through the bubbler. No »i)urting, no overflow-

jng. no loKS. Puro reKuIates itself. You can
attach it in five minutes.
Tell us how many men in your factory and your
water pressure in pounds—
We'll tell vou j"st what it will cost to

"PURO-FY' YOUR WATER SUPPLY,

PURO
TRADK MARK

147 University Ave.

SANITARY
DRINKING
FOUNTAIN CO.

TORONTO. ONT.

KINDLY MENTION
THIS PAPER WHEN
WRITING TO AD-
VERTISERS.

Drumheller, Alta.—Tenders will be re-

ecivetll up till Monday, Au^st 16, 191.5,

tor the following contracts: (1) Supply
of about one mile of 6-in. and 4-in. steel

or cast iron pipe; (2) valves and hyd-

rants; (3) One return tube boiler and
stack; (4) One duplex pump; (5) Ma-
terials for 30,000-gallon wood tank and

liousina:; (6) All labor and certain ma-
terials for laying water mains, sinking

an' open well, constructing pumping sta-

tion, and erecting wood tank and hous-

ing. Plans and specifications and other

information may be obtained at tlie of-

fices of the John Gait Engineering Co.,

Ltd., consulting engineers at Winnipeg

and Calgarj-.

Personal
L. S. Hawkins, chief engineer of the

Marconi Wireless Co., of Canada, is

visiting Port Arthur, Ont.

David A. Thomas, representative of

the British Government, and Gen.

Mahon, ordnance expert, have been visit-

ing the Maritime Provinces.

Sir ' Charles Ross, president of the

Ross Rifle Co., Quebec, has been given

the temporary rank of colonel in the Can-

adian militia, according to militia ord-

ers just issued.

R. 0. McCuUoch, secretary-treasurer

of the Goldie and McCulloch Co., Ltd.,

Gait, Ont., has been appointed a direc-

tor of the Union Bank of Canada.

C. H. Webster, formerly secretary of

the Calgary Board of Trade, has been

appointed secretary of the Western sec-

tion of the Canadian Manufacturers' As-

sociation.

E. W. Knight, until recently with

Frankel Bros., Toronto, has opened an

office in the Stair Building, Bay -Ireet,

Toronto, and will carry on a metal busi-

ness.

Andrew Malcolm, president of the

Andrew Malcolm Furniture Co., Kincar-

dine, Ont., died at his home there on

Aug. 9. The deceased was 'born at Kill-

earn, Scotland. 75 years asro. and came
to Canada in 1867, settling in Kincardine

in 1874.

A. M. Mosley, who for the past few

years has been manager of the National

Tube Works at Fort William. Ont., has

left for Guelph, Ont., where he will as-

sume a similar executive position with

the Page-Hersey Co., an affiiliated con-

cern.

C. E. Austin, general manager of the

Moose Jaw Mills, Ltd., has been appoint-

ed general manacer of the Dominion
Government interior storage elevators

between Fort William and Vancouver,

with headquarters at Fort William, Ont.

Classified Advertisements
1; Those who wish to sell or liny a liiisini'ss,
obtain competent help, connect with satis-
factory positions, or secure aid In starting new
enterprises, should not fail to nse the Want
A<1. I'flge of "CA-NAIJIAN .MACHINERY."

WA-NTf^D — EQUiraiENT I'WJR MACHINE
(repair) shop; weleht or accuracy not Im-
portant as price. Give full details. Box J5,3,
Canadian Machinery. (8)

nCNNISTEEl

THE BEST STEEl tOCKERS MADE III CANADA

I
PROMPTLY SECUREDI

In all countries. Ask for our Inventor's
Adviser, which will be sent free.

MARION & MARION, 364 University St.

Merchants Banl< Bnlldinr, corner St.
Catherine St., MONTREAL, Phone Up «474

and Washington, D.C., U.S.A.

IMMEDIATE
DELIVERY

ENGINE AND TURRET L,ATHE8.

14" X 5' Putnam engine lathes (2).

]li" X 6' Flather engine lathes (3).

IC" X S' Flather, taper attach.
IS" X 6' Barlier engine lathes (6).

IS" X 8' Barker engine lathe.

L'O" X 10' Porter engine lathe.
-4" X 14' Bradford engine lathe.
28" X 12' Fifleld engine lathe.

2 X 24 Jones ,.V: Lamson turret lathe.
26" Draper turret lathe, 4" hole.
28" Pond rigid turret lathe.

30" Lodge & Shipley turret lathe.
2" Bardons & Oliver screw machine.
214" Pearson screw machine.
Several Automatics, all sizes.

MILLING MACHINES.

Whitney hand millers (13).

No. 3 Fox hand and power millers (2)
No. 12 Garvin hand and power (3).

No. 1 Brown & Sharjie plain millers (6).

No. 9 Kompsmith, plain.

(irant manufa<'turing miller.

Above, partial list only.

A.D.White Machinery Co.
108-114 N. Jefferson St., CHICAGO

m
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TO THE USER OF WRENCHES

Users of Wrenches, both Pipe and Monkey Wrenches, will tind

economy in buying the Trimo makes. A new standard of quality

has been set by Trimont Mfg. Company, the makers of these im-

proved wrenches.

Be sure to ask for the Trimo Wrenches,both Pipe and Monkey,
which are all-steel goods. They are equipped with Nut Guards that

prevent the accidental turning of the adjusting nut in close quarters,

and with Steel Frames, in the principal sizes that will not break.

These new Trimos are worth more to the user because of these

improvements. Ask for the genuine and take no other. Don't let

unfair dealers pass out the imitation on you. The name Trimo is

on every Trimo tool.

Very truly yours,

TRIMONT MFG. COMPANY,

Roxbury, Mass.

CLEVELAND RIVETING, CHIPPING, CALKING AND BEADING HAMMERS
MOST POWERFUL AND EFFICIENT AIR TOOLS ON THE MARKET

Cleveland Riveters are made in

20 styles and sizes with driving
capacities of Vi-in. to IVi-in.

rivets in Boilers, Tanks, Stacks,

etc.

enviable record for durability and economy in service.

CLEVELAND CHIPPING HAMMERS
are made in 20 styles and sizes to suit all classes of
work. They are ideal tools for foundries, as they
have high speed, no recoil and are practically dust-
proof.

In stock: Riveting and Chipping Hammers, Air Drills, Corner Drills, Sand Rammers,
Portable Grinders, Bowes Couplings, Chisels, Rivet Sets, etc.

PORTABLE ELECTRIC DRILLS
Model "B" Drill illustrated, shows compactness of design.
The Casing, Switch and Gear Covers are aluminum; the
breast plate, motor-head and handle supports are of steel.

The machine is light in weight, convenient in shape; has
high speed; operates on either A.C. or D.C. cur-
rents and runs either forward or reverse as de-

^-\ sired. Model "C" has two speeds and in con-
struction is similar to Model B.

Bulletins mailed on request.

Cleveland Pneumatic Tool Co.

of Canada, Limited
80 Duchess Street, - Toronto, Ont.

// wfuit you want is not advertised in this issue consult the Buyers' Directory at the back.
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Make Your Own Engravings Trade Goj
It doesn't take an ex-

pert to operate the
GORTON BNGRAV-
INO MACHINE. The
ordinary workman can
turn out lettering or de
signit either sunk or in

relief, on dies, moulds,
tools, patterns, core
boxee, label plates. In-

Btruments, etc., etc., bet-

ter than the most skill

«d hand engraver in the
fraction of time thf

hand workman would
take.

-WRITE FOR DE.
TAILS.

Geo.GortonMach'neCo. . -^^J
RACINE. WIS.

SHEET
METAL

Automobile FoRders,

Hoods and Gasoline

Janks

We are now manufacturing
a number of lines for Cana-
dian firms filling war con-

tracts.

The quality of our produc-

tion is one grade — THE
BEST. Our facilities and
equipment enable us to

give a very attractive price

and prompt service.

The Dominion

Stamping Co.
LIMITED

Walkerville, Ont.

DROP
T

le oossip
Collingwood, Ont.—The Imperial Steel

& Wire Co. liave closed a 'latg:t. contract

t'or wire and nails.

The Hamilton Bridge Works, Ilamil-

trin, Ont., will supply the steel work t'or

the T. Eaton Co. factory.

Ottawa, Ont.—It is reported that the

(Toverntnent contom.plate installinfj siioe

inachinery in the prison workrooms.

The Goldie & McCulloch Co., of Gait,

Ont., have offered a gift of $5,000 to the

( anadian Government for war purposes.

The Storey Pump and Equipment Co.,

New York, have been awarded a con-

tract for pumps by the town of Strat-

ford, Ont.

The International Engineering Works,
Toronto, have sold a 12-G-12 in. outside

end packed boiler feed pump for the To-

ronto Island filtration plant.

The Canadian Sarco Engineering Co.,

Winnipeg, has been awarded a contract

by the municipality of Assiniboia, Man.,

for the supply of 193 Chapman gate

valves at $3,500.

St. Andrews, N.B.—The sardine fac-

tory at Chamcook, four miles from St.

Andrews, has resumed operations after

having been closed for the last year.

Recently the entire plant and equipment
were purchased by the Lane-Libby
Fisheries Co., of Boston, MksS.

T. MacAvity & Sons of St. John, N.B.,

have offered to place at the disposal of

the War Office the site and preliminary

work on a new plant on Marsh road, on
which $10,000 has already been expend-

ed. D. A. Thomas, to whom the offer

was made, has the matter under consid-

eration.

Orillia, Ont.—The Orillia smelter has

begun the treatment of molybdenum.
This rare metal is used for hardening

steel in connection with the manufac-
ture of guns and other armament. The
ore, which is a substitute for nickel, is

found in Renfrew County, but it has not

been treated in Canada previously.

The Toronto Hydro-Electric Commis-
sion has decided that $1,300,000 would
have to be provided to carry on neces-

sary extensions and liquidate some of

the accounts owing the city. It was
pointed out that money would be re-

quired to place the Interurban system,

recently taken over, in a satisfactory

condition.

Canadian Car & Foundry Contract.

—

The New York Journal of Commerce re-

ports that the Canadian Car & Foundry

Co., which early this year received a

contract, valuedat $83,000,000 from the

Russian Government calling for a large

ETAL
STAMPINGS

IIP''
\f We

M

""I

are manufactur-
ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel

stamping in Nickel,
Brass or Copper.

Send us a sample
order.

W.H.BANFIELD&SONS
120 Adelaide St. W., Toronto

STEEL
Bars

Plates

Shapes

Hoops

Strips

AGENTS FOR

Cambria Steel Co.

A. C. Leslie & Co., Limited

Montreal
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A FEW ARTICLES
Including Steel, Aluminum, Cast Iron, Mal-
leable Iron, Brass, Copper and Sheet Steel

that have been

WELDED BY OUR OXY-ACETYLENE
PROCESS

With our welding outfits on the job, you will

increase the productiveness of your plant and
save many an expensive machine part from the

scrap heap.

The Approximate Cost of Oxy-Acetylene Welding:
Oxygen at 3 cents per cubic foot

—

Acetylene at 1 cent per cubic foot

—

nothing as compared with service rendered.

LET US PUT FULL DETAILS BEFORE YOU
NOW. Send in your request for same now

—

you've
nothing to lose and much to gain.

The Metals Welding Co.
CLEVELAND, OHIO

[tbansmitting]
CONYEYINC

In Anaconda
you have
greater belt-

ing efficiency

service and economy for

your money than in any
other belting of any kind.

This statement is made without

reserve and the proof will be more
profitable to you than to us.

ANACONDA BELTING
Let us help you solve your belting

troubles.

Main Belting Co. of Canada
Limited

lOH St. Peter St., Montreal

WATCH FOR OUR MESSAGE IN NEXT WEEK'S ISSUE.

y/ what you want is not advertised in this issue consult the Buyers' Directory at the back.
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I IMMEDIATE DELIVERY I

f We always carry a large stock of machine tools for |
i general manufacturing purposes, and solicit inquiries 1

I requiring prompt delivery. |

I We call attention to the following, on which we will |
I quote attractive prices. All in thoroughly first-class |
I condition: |

I Three 36" Fellows Gear Simpers. g
I Two 36" Brown & Sliarpe turret head vertical boring mills. g
I One 30" throat Putnam heavy punch and shear, capacity 1" hole g
I in 1" plate. g
I One 72" King vertical boring mill with two heads. g
I One 48" Bement car wheel borer with crane. g
I One 38" Baush vertical boring mill, two heads.

'

g
I One 39" Niles vertical boring mill, two heads.

, g
I Two 36" Snyder upright drills, power feed, etc. B
I Two 5' Bickford radial drills. g

I
Girard Machine and Tool Co.

j

I
491-493 N. Third Street, Philadelphia, Pa. |

lll!lllllll!llllllllllllIIIIIIIII!lll!lllllllllllllllllllll!lllllllllll!lll!lll!lll!lll1lllllllllllllli:ilUlllin^
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Thread Milling Machines

For High Explosive Shells

Designed for the purpose of milling the thread in

the base and nose of high explosive shells.

Shell is placed inside a revolving spindle and is

self-centering. A perfect thread is produced in base
of shell in approximately 2^4 minutes.

Milling Cutter is made from best high-speed steel,

by Brown & Sharpe, from special design by Holden-
Morgan Co., and is so shaped that it can be sharp-

ened without changing the form. Cutter is designed
to mill the top of thread as well as the depth.

Machines are fully equipped for work, including
oil pump. Fitted with automatic stop motion,
which stops machiue when thread is completed. One
operator can run several machines. Eliminates all

risk of having shells rejected on account of thread
being stripped, as is liable to be the case when
tapped by the old method.

Write for complete particulars, prices, etc.

THE HOLDEN-MORGAN CO., Limited
539 Richmond Street West, Toronto, Canada

SALES AGENTS :

The A. R. Williams Machinery Company, Limited,

Toronto, Ontario

IF IT'S MACHINERY-WRITE " WILUAMS."

Taper Threading With a Geometric Die Head
is a Simple Matter

The chasers follow the taper of the work automatically, and release

the work at the end of the cut. Head is withdrawn without touching
the finished threads.

Geometric Taper Threading Die Heads are adapted to Screw Machines
and Turret Lathes. Wiien not cutting taper threads, the Head can

be removed, leaving the niacliine free for other work.

Made to order, specially suited to r<'(|uirements of

machine and work.

Employed very generally at present on fnse work.

—Consult us aliout your taper threads

—

A Qeometrlc Taper Tbreadlog Die Head.

The Geometric Tool Company, New Haven, Conn., U.S.A.

Williams & Wilson I. id.. Mmitreal.

Canadian Agents :

The A. R. Williams Machim-y to.. I. til.. Toronto. Winni|K-),' and St. John, N.B.

// wliat you want is not advertised in this issue conmilt the Buyers' Directory at the back.
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& Co., of Oshawa. The new building,

,'which will be of fireproof construc-

tion, will cost about $30,000 equipped,

land work will be commenced at once.

jt Contracts Awarded
,;

St. John, N.B.—Vroon & Arnold, of

ihis city have been awarded the con-

tract for- a quantity of cast iron pipe

:o£ various sizes.

:tion have awarded a contract to the

Dominion Radiation Co., Toronto, for

heating and ventilating the new public

school. The cost will be $2,527.

Chambly Basin, Que.—The town coun-

-cil have awarded the contract for lay-

ing sewer and steel pipe and installing

pumps to S. W. Hamilton of Montreal.

Brockville, Ont.—The city council has

awarded the contract of $4,600 for the

laying of 800 feet of intake pipe to the

Donnelly Wrecking Co., Ogdensburg,

N.Y.

Montreal, Que.—^The Phoenix Bridge

and Iron Works, Ltd., have secured the

contract for the extension to the Harri-

son Co. bakery, at Westmount. The
new building will be three storeys high,

265 X 140 feet and will cost $200,000.

;
Collingwood, Ont.—It is announced

that the Imperial Steel & Wire Co., will

re-open their plant about the end of

August. The company has recently

booked a large export order for wire

nd wire nails.

Tenders
: St. Hilaire, Que.—The town council

iare calling tenders for the construction

of an electric lighting system.

Ottawa, Ont.—The city council will

proceed with the installation of an in-

cinerator. Tenders are being received

Until Aug. 26. F. C. Askwith is city en-

gineer, from whom particulars may ibe

obtained.

, Toronto, Ont.—Tenders will be re-

ceived by the chairman of the Toronto
Electric Commissioners up to Thursday,
Aug. 26, for an overhead traveling

crane. Specification and form of tender
may be obtained from the office of the

purchasing agent, 15 Wilton ave., To-
ronto.

:
Begina, Sask.—Tenders will be re-

tjeived by the City Commissioners up till

Monday, September 6th, 1915, for the

Supply, delivery and erection of a 7,-

000,000 gallon pumping unit at the city

power house. Specifications and other

information may be obtained from J. M.
^acKay, Superintendent of waterworks,

Eegina, Sask.

Burlington, Ont.—Tenders will be re-

ceived by the secretary of the Board of

Water Commissioners until Monday,
August 23rd, 1915, for the construction

of a reinforced concrete gallery and con-

nections thereto. Plan and specification

may be seen at the office of the Water
(Commissioners, Burlington, or at the of-

fice of the engineers, Chipman & Power,
Mail Building, Toronto.

Ottawa, Ont.—Tenders will be re-

ceived until Wednesday, September 1st,

1915, for the manufacture, delivery of,

construction and erection complete of

sluice pipes, valves, operating machinery
and electrical equipment for Swift

Rapids Dam, Trent Canal. Plans, speci-

fications and forms of tender can be ob-

tained by application to the chief en-

gineer. Department of Railways and
Canals, Ottawa, or to superintending en-

gineer of the Trent Canal, Peterboro,

Ont.

Thorold, Ont.—Tenders will be re-

ceived by the town clerk until Wednes-
day, August 25th, 1915, for the construc-

tion of a system of sanitary sewers in

St. Andrews Ward, comprising about

14,225 lineal feet of pipe laying; also

for the construction of sewage pumping
station. Machinery to be furnished and
installed by corporation. Plans and
specifications may be seen at the resid-

ent engineer's office, Thorold, or at the

office of the chief engineers Chipman
& Power, Mail Building, Toronto.

Wood-Working
Northland, Ont.—James Bryant's saw

mill was destroyed by fire recently.

Kingston, Ont.—S. Anglin & Co. will

build a planing mill at a, cost of $4,000.

Kingston, Ont.—S. Anglin & Co., are

building a planing and sawmill to cost

$4,000.

Makamik, Que.—The Makamik Saw-
mill Co., is building a sawmill to cost

$6,000.

Montreal, Que.—^^The S. & A. Brochin

Co., are in the m.arket for woodworking
machinery.

Bury, Que.—L. H. Martin's sawmill

lias been destroyed by fire, with a loss

of $8,000, including machinery.

North Bay, Ont.—The Gordon Lumber
Co. saw mill has been destroyed by fire.

The loss is estimated at $150,000 about

half of which is covered by insurance.

Sydenham, Ont.—It is reported that

H. M. Woodruff has sold his mill to a

Renfrew syndicate, who will convert it

into a power plant and also build a

sash and door factory.

Milton, N.S.—Fire breaking out in

the lumber mill and box factory of the
McLeod Pulp Co. destroyed both build-

ings and a large amount of machinery
on July 27. The loss is estimated at

something over $10,000 with some in-

surance.

rersonal

Charles F. Gray, of Winnipeg, has
been appointed manager of the Watroua
Electric Light Co., in succession to W.
E. Thorneloe, resigned.

T. A. Kerr, formerly of the Sudbury
Construction and Machinery Co. , has
been appointed general manager of the

Nipissing Foundry Co., North Bay, Ont.

Robert Bowie, vice-president of the

Canada Foundries & Forgings, Ltd., died

at Brockville, Ont., on August 13. The
late Mr. Bowie was bom in London,
England, on March 3, 1840.

H. B. VanEvery, Power Building,

Craig St., Montreal, has been appointed
Canadian representative of the S. Mor-
gan Smith Co., of York, Pa., manufac-
turers of hydraulic turbines.

D. A. Thomas, representative in Can-
ada of the Minister of Munitions, has
returned to Ottawa from New York, and
the Shell Committee and Mr. Thomas'
party expect to leave this week to visit

shell plants in Ontario and the West.

Louis Charlton Fritch has been ap-

pointed general manager of the C. N. R.
lines east of Port Arthur, Ont., with

headquarters at Toronto. Mr. Fritch,

who has been assistant to the president

of the railway since March, 1914, was
born in 1868 at Springfield, 111.

George Henderson, son of the l&i/^

Joseph R. Henderson, succeeds 63|pB

father as president and general "lagBrer
of the Brandram-Henderson Compifep..
The new president has been a director

for some years, and has had charge of
the Maritime end of the business. At
the time of his father's death he was
preparing to go to the front with the

overseas expedition.

New Incorporations

The Sardis Shingle Co., Vancouver,
B.C., has been incorporated with a capi-

tal stock of $10,000.

The Cleaning Compound Co., Victoria,

B.C., with a capita! stock of $50,000 has
been incorporated to manufacture clean-

ing articles, etc.

The Crescent Valley Lumber Co., Van-
couver, B.C., has been incorporated with
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Steel for Shells!
PROMPT SHIPMENT

Billets and rounds
of suitable physical

and chemical speci-

tication for forging

and turning into

shrapnel cases and
lyddite shells of any
size,

lACKAWANNA STEEL fOni^Y
standard structural shapes,

Standard heavy and light rails,

Sheared and universal mill plates,

Sheet bars, and Lackawanna
Sheet Steel Piling.

General Sales Offices : LACKAWANNA, ERIE CO., N.Y.

Canadian Correspondents:

H. A. DRURY & CO.. LTD., 309 Craig St. W., MONTREAL

I -Eats Steel

WHY IS IT
Tlint so many Canadian shops aro now (Mjuiiipeii' and being
equipped with

The Newly Improved Racine High
Speed, Metal-Cutting Machine ?

FOR MAXY OOOD REASO.NS- among otbers—because for
speed, accuracy, economy and ease of operation THE
RACINE cannot be surpassed. You MAY NBBD ONE NOW.
We will send a RACINE on any trial basis tbat is fair.

WRITE US or any good Canadian dealer.

Racine Tool & Machine Company
Racine, Wisconsin

HYDRAULIC
PRESSES

For Piercing and Drawing

SHELLS AND
PROJECTILES

Our facilities for manufacturing

Hydraulic Presses assure you a

product of very high quality and

efficiency at reasonable cost.

Write us now. We are in a position

to give you PROMPT DELIV-
ERY.

DRAWING PRESSES

The William Cramp & Sons Ship and
Engine Building Company

PHILADELPHIA, PA.

// trhat yon want is not advcrtiKid in this ixxue conxxll tlir llin/frs' Directorii at the hock.
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Rumely-Wachs Machinery Go.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

New and second-hand machine

tools in stock for immediate

delivery:

LATHES
18" (20" »wln«) X 8' Hamilton, C.R. H.S.

(irseil).

IS" X 10' Rahn Carpenter, C.R. H.S.
(I'sed).

21" X 10' Bradford, C.R. H.S. (Used).
22" I 12" Fhither, C.R. H.S. (Used).
24" X 8' rutnam (Used).
24" I 8' Sherman (Used).
25" X 14' LeBlond, heavy duty (New).
ZQT X 14' American (Used).
3«" X 12' Schumacher & Buye (Used).
36" X 16' Flfleld (Used).

TURRET LATHES and SCREW
MACHINES

Two 24" Morse Turret Lathes, with 1"

hex. turret, on carriage (Used),

N. . 5 BMrdinis & Oliver (2") with wire

feed, oil pump and pan (Used).

Two Bardons & Oliver No. 2 Hand
S<rew .Machines, plain head, (1") wire
feed, oil pump and pan (Used).

PLANERS

SO" X 30^ X 8' Flather, one head (Used).
38" X 36" X 8' American, two heads

( fseill.
36" X 36" X 15' Woodward & Powell
Frog and Switch, two heads (Used).

SHAPERS

20" Gould & Eberhardt, back-geared,
cnnik (Used).

16" Stockbrldge crank (Used).
14" Acme, crank (Used).

DRILL PRESSES

21" Cincinnati, B.G. and oower feed

(fsedl.
21" H.jefer, b.g. power feed (Used).

22V4" Barnes, b.g. power feed (Used).
24" Cincinnati, sliding head, complete

(fseo).
2«' Sfbley & Ware, sliding head, com-

1 lete (Used).
28" Barnes, sliding head, complete.

2!S" .siSley & Ware, sliding head, com-
plt>i.- (Used).

31" Barnes, sliding head, complete
(T'8<lll

4H' Blckford Plain Radial (Used).
8' Prentice Plain Radial (Used).

MILLING MACHINES

No. 2 Brown & Sharpe, plain (Used).
No. 2 Kempsmlth, plain (Used).
No. 2-H Brown & Sharpe, plain (Used).

No. 3 Pratt & Whitney, plain (Used).

No. 3 Kempsmlth, plain (Used).
No. 3 Cincinnati, plain (Used).
No. 3 Nenton, plain (Used).
No. 3 Owen, Universal (Used).

No
B'

Ni
K

42-
42"
ar

MISCELLANEOUS
22 Espen-Lucas Cold Saw, capacity

- (fsedl.
15 I.ea Simplex Cold Saw, capacity
(I'sedl.

Colliurn Boring Mill, 2 heads (UsedV
Billiard Boring Mill, 2 heads (Used).
Billiard Boring Mill, one turret head
Used).
Ai-me Bolt Cutter (Used).
Acme Bolt Cutter (Used).

a capital stock of $25,000 to manufac-
ture timber, etc.

The Keystone Logging & Mercantile

Co., Silverdale, B.(;., has been incorpor-

ated with a capital stock of $10,000 to

manufacture lumber, shinjrles, etc.

The Burbank Motor Co., Kelowna,
B.C., has been incorporated with a cap-

ital stock of $15,000 to manufacture
automobiles, agricultural implements,

etc.

McFee, Henry & McDonald, Ltd., Vic-

toria, B.C., has been incorporated with

a capital stock of $50,000 to manu-
facture drills, drilling machinery and
other implements, etc.

The Rosetown Electric Light & Power
Co., Rosetown, Sask., has been incorpor-

ated with a capital stock of $50,000 to

erect plants and generate electricity,

light, heat, power, etc.

The R. M, Moore & Co., Vancouver,
B.C., has been incorporated with a cap-

ital stock of .l!50,000 by Robert M.
Moore and others of Vancouver to

manufacture engines, lighting, heating

and power machinery, etc.

The Montreal Leather Goods Co. lias

been incorporated at Ottawa with a cap-

ital of $50,000 to make leather goods and

machinery at Montreal. Incorporators:

A. Papineau Mathieu, Armand Mathieu
and Robert T. Mullin, all of Montreal.

C. A. Spencer, Ltd., has been incor-

porated at Ottawa with a capital of

$150,000 to carry on business as con-

tractors at Montreal. Incorporators: A.

Huntley Duff, Walter A. Merrill and

Phillippe Marchant, all of Montreal.

The Georgian Bay Coal Co., has been

incorporated at Ottawa, with a capital

of $100,000 to operate and develop

mining properties. Head office is at To-

ronto and the incorporators are Robert

Charles Vaughan, Lome William Mitch-

ell, of Toronto, Ont.

Montreal Motor, Ltd., has been incor-

porated at Ottawa with a capital of $75,-

000 to manufacture all kinds of steel

goods, projectiles, ammunition and gun
carriasres, etc., at Montreal. Incorpora-

tors: Samuel Bruce Holmes and Edward
Charles Baker, all of Montreal.

The George Frid Brick Co. has been

incorporated at Toronto with a capital

of $40,000 to carry on business as con-

tractors and brick makers at Hamilton,

Ont. Incorporators: John Edward Frid,

J. A. Forrest and Robert B. Cheyne, all

of Hamilton, Ont.

The Canadian Metal Cap and Seal Co.

has been incorporated at Ottawa with a

capital of $600,000 to manufacture the

"Spengler" bottle cap and similar pro-

ducts at Montreal. Incorporators: Les-

lie H. Boyd, A. R. Jolinson and Arthur
Ross, all of Montreal.

The Ideal Canning Co. has been in-

corporated at Ottawa with a capital of

$50,000 to carry on a canning business

at St. Dorothea, Que. Incorporators:

Joseph E. Decelles, Joseph N. Decarie
and P. A. Decarie, all of Montreal, Que,

Hubert Villeneuve, Ltd., has been in-

corporated at Ottawa with a capital of

$50,000 to carry on business as contrac-

tors, with head office at Montreal. In-

corporators: Hubert Villeneuve, J. E.

Carpentier and W. J. B. Johnston, all

of Montreal, P.Q.

The United Engine & Separator Co.,

Ltd., has been incorporated at Ottawa to

take over the business of the United

Engine Co., of Toronto, Ont. The com-
pany is capitalized at .$50,000 and the

incorporators are Robert B. Gardner,

Charles E. Lillie and Jeremiah Skelton,

all of Toronto.

Trade Gossip

The Nova Scotia Steel & Coal Co.

has given four machine guns to the Gov-

ernment for the Canadian expeditionary

forces. Officers and clerks of the com-

pany at the Sydney mines have promised

another.

Ottawa, Ont.—The Ottawa Board of

Control at its next meeting will consider

the advisability of assisting the Empire

in this war by making a grant towards

the establishment of a shell factory to

sell to the Government at cost, and will

later take the matter up with the Shell

Committee.

Windsor, Ont.—Secretary Ray, of the

Board of Trade, is in receipt of an in-

quiry from a manufacturing firm in

Ohio desirous of establishing a Can-

adian branch. A building of 5,000 or

10,000 feet of floor space would be suit-

able, if located on railway switch. The

secretary would be glad to hear from

anyone who has such a building to offer.

John Bertram & Sons and Pratt &
Whitney Co., of Dundas, Ont., and their

employees have decided to donate ten

machine guns to the Government for the

use of Canadian soldiers at the front. A
meeting of the employees of both firms

was held on Aug. 6 and it was decided

that each employee would donate two

days' pay and the firms would make up

the balance.

St. John, N.B. — New Brunswick

Metals, Ltd., a new companv, has been

organized with an authorized capitaliza-

tion of $98,000 to operate the antimony



August 19, 1915. CANADIAN MACHINERY 33

WINNING THE
BUYER'S FAVOR

THE best possible buyer

is not made an actual

buyer at a single step.

It is one thing to win the

buyer's favor for an article

and another to make adjust-

ments incident to closing the

sale. Winning the buyer's

favor is the work of trade

paper advertising. Under
ordinary conditions it should

not be expected to do more.

For Rapid Production
and Accurate Worii

USE THE

"BRIGGS 9f

The Briggs Miller handles work no other machine
of its size can touch. It is a manufacturing machine.

On account of its rigid construction it will produce accurate

work when running at a high rate of speed and feed.

The Base Tank and Large ^^^n^^^^^^n^w^ Fast
Gear Pump is the latest

addition to its many ad-

vantages. Tank holds

20 gallons of cutting ..«.i

lubricant.

Pump never requires prim-

ine and will deliyer ten

gallons per minute to the

cutters, keeping them

cool when run at very

hish speed.

Our booklet describes

{ullr. Drop a card
for it.

Gooley & Ediund
Inc.

Cortland, U.S.A.
Foreign Agents: Allied
Machinery Coiopiiny of
Auierioa, France, Belgium,
Italy, Switzerland, Russia,
Scandinavia. C. W. Burton, Griffiths & Co.,

London, Manchester and Glasgow. Baran-
diaran, Metivlei, Gazeau & Cia, San Sehns-
tiau, Spain.

NORTON GRINDING WHEELS

(rusfoloit
for steel and steel alloys.

Made in the electric furnace,

ALUNDUM i.s an artificial abra.s-

ive which is peculiarly adapted to

grind materials of high tensile

strength in a satisfactory manner.

for cast iron, brass, bronze, etc.

This substance is al.xo a product

of tlie electric furnace and finds a

wide range of utility in the manu-
facturing field where materials of

less brittlencss than steel are to be

ground.

Norton ALUNDUM and CRYSTOLON Grinding Wheels will help solve

your grinding problems.

Our service is at your command.

NORTON COMPANY
Worcester, Mass., U.S.A.

Canadian A(ents : THE CANADIAN FAIRBANKS-MORSE CO.. LIMITED. Montreal, Toronto, Ottawa, SI. John, N.B., WlnnlpeB. Calsarr,

Saskatoon, Vancouver, Victoria. F. H. ANDREWS 4 SON. (Juebcc. P.Q.

// ivhal you. want is not advertised in this ixsiie consult the Buyers' Directory at the hack.



M CANAmAN Machinery •Volume XIV.

METAL
STAMPrNGS

^H 1^ mm ^a ^ '^ • ^m ^ ^m



A-ugust 19, 1915. CANADIAN MACHINERY 35

Why go to the expense of

buying new machines for the

manufacture of

SHELLS?
We have already shipped some 75 car-

loads of

Rebuilt
Machine
Tools

to CANADA since the outbreak of

the war, with absolute satisfaction in

each case.

If you need any equipment it will be to

your advantage to get in touch with us

as our facilities for furnishing rebuilt

machinery are second to none on the con-

tinent.

EVERY MACHINE WE BUY IS PUT
THROUGH OUR OWN SHOPS AND
COMES OUT IN ABSOLUTELY PER-
FECT ORDER—AND WE STAND
BEHIND EVERY ONE WE SELL.

The demand is enormous, but we are not

taking advantage of the war by putting

on exorbitant prices—our aim is a good,

square deal to everybody all the time.

You can often get something practically

equal to a new machine at a very great

saving in price.

As we carry a large stock, we can likely

supply you from stock, or if we cannot

do this, we will take your order for fu-

ture delivery, specifying a definite time

when we will supply you with such tools

as you may require.

New York Machinery Exchange
50 Church St., New York

USE THIS COUPONe^
It will bring you much
INFORMATION.

L'AIR LIQUIDE SOCIETY
MaifbnneuTe

—

Montreal. P. Q.

Send, without oblieatinir me. post-
paid, rour NEW BOOKLET, wbith I

promise to read.

NAME
ADDRESS

Province Date

Business CM

People BEGIN now to

realize what it means

—

the ever-spreading

OXY-ACETYLENE WELDING
and CUTTING PROCESS

should be found EVERYWHERE where MetaU are

handled—for REPAfRING and MANUiTACTURING.

No Shop, Foundry,
Shipyard. Manufacture,

Mill, Mine. Garage
should be without it.

A Mon^y Saver.

A Money Make

"Made-in-Canada'

Goods.

Apparatus made of I-Beams, welded, ta stand high preisure

UAIR LIQUIDE SOCIETY
FACTORIES THE WORLD OVER.

26 Boler St. Maisonneuve

—

325 William Ave.
WEST-TORONTO MONTREAL WINNIPEG

EVERYTHING in the OXY-ACETYLENE LINE.

M

'

Do You C\
KNOWi/

Then you should, for this keen
and cheery fellow is worth
knowing.
He's a likable package of wis-

dom and smiles—but he's not a

preacher.

Once a month he visits all of his

friends — the weather doesn't

affect him.
Why not get acquainted with
him? Costs you nothing.

Tell us you saw this in Canadian
Machinery and we'll send him to

you every month—free and with-

out obligating you,

THE GLOBE MACHINE &
STAMPING COMPANY

Cleveland. Ohio.

// what yon want in not advertised in this issue consult the Buyers' Directory at llu: back.
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PATENT
ATTORNEYS

W. T. Cuffe-Quin
Patent Striiciur tnd Eipvt

ScfiMwcd PaWM AtlcMwr, U.S. U1K7.
Pallnw SuTTryitn' iMtilulv, I.ondoa, Ei^lasd.

47 Ctntfal Chanbert, Elfii Street
OTTAWA, CANADA in9»iUf\.WAtmttm»>

Amteitu work l«r the L«gal fnitmtom before tte (]

PatMi OCce. B iptdaltr.

CabkaddrcM: " Cquin Ottawa."

ATENTS
[PROMPTLY SECURED!

Id all countries. Ask for our Inventor's
AdTi«er, whlcb will be aent free.

MARION & MARION. 364 Univenity St.
Merchants Bank Buildinc corner St.

Catlierine St.. MONTREAI., Phone Dp «474
and Washlncton. D.C., U.S.A.

fl I Cn I O AND DESIGNS
PROCURED IN ALL COUNTRIES

SpaoM Attantion glvan to Patent LKIgatlon

Pamphlet sent free on application.

RIDOUT & MAYBEE 59 Vonge street

TORONTO

P

COLD ROLLED

STEEL STRIPS

will replace Brass

for many kinds

of stamping, etc.,

at much lower

prices.

Ask. us for details

and samples.

A. C. Leslie & Co.

Limited

Montreal, Que.

Vancouver, B.C.—As the result of

negotiations which have been progress-

ing for the past month with respect to

the property and plant of the Ocean
Falls, Ltd., the well known pulp and
sawmills of this province, a new com-
pany has been formed to take over the

plant and all the assets of the former
company, and to erect a paper mill

for the manufacture of that commodity
in addition to pulp. The name of the

new company is the Pacific Mills, Ltd.,

in which the Crown-Willamette Paper
Co., of Portland and San Francisco are

the parties most heavily interested. The
new company is capitalized at .$9,-

.500,000. J. H. Lawson, jr., of Van-
couver, is to be president of the new
concern and W. S. Lane is secretary.

The directors are Messrs. N. R. Lang,

S. D. Brooks, W. S. Lane, R . R. Parker,

and .J. H. Lawson, jr., all of Vancouver.

Catalogues

Wood Split Pulleys made by the One-
ida Steel 'Pulley Co., Oneida, N. Y., are

described fully in catalogue No. 6.

Tables giving prices and shipping

weights of the various sizes are in-

cluded.

Flexible Shafts.—Bulletin No. 54 is

devoted to a description of the combina-

tions of "Stow" flexilsle shaft and elec-

tric motor. Particulars are given of the

suspended type, of a general utility tool

and of a two-spindle drill accompanied

by illustrations.

Turbo-Generators.—The many advan-
(ages of the turbo-generator in small

and moderate sizes are set forth in de-

tail in Bulletin No. 54, just issued by the

Kerr Turbine Co., Wellsville, N.Y. Many
interesting installations of "Economy"
turbo-generators are also described and
illustrated. Copies will be mailed upon
request.

"Shaw" Compression Couplings are

described in a bulletin issued by the

Keystone Pulley Co., Oneida. N. Y., who
are exclusive agents for this line. The bul-

letin deals with both the single and
double compression flange couplings,

and contains tables giving prices and
princi])al dimensions for the various

sizes.

OUTGROWN K«Jlll'MENT — Lathes,
I'laners, Drill rrcsscs. Holt Cutters,
(Jrlnrtcrs, Blowers, Key Scateri, Ulllera,
Steam Hammer, I'unoh I'resses, Wood-
worltlng and Tinsmith's Machinery.
Send for descriptive list. Attractive
prices—prompt deliveries.

Port Huron Engine & Thresher Co.
PORT HURON, MICH.

Bubble Over-
flow Waste

Actual Size 7" High

Stop That Waste
of Water

Did you ever stop to think how many gallons
of water are wasted by the old^ashioned drink-
ing faucet?
I'uio saves 35% of that wasted water.
Puro does away with the old-fashioned unsani-
tarj' tin-cup: it is the Safety Sign of pure water
in every factory where it has been installed.
Employees like it because it is clean—because
it insures a clean, fresh drink—because it saves
their time.
The Puro Sanitary Drinking Fountain has a
po.sitive tontrol that eliminates spurting.
Easily attached—positively fool-proof—and noth-
ing to wear out.
An excellent investment—for shop and office
alike—and one that pays dividends in real money
on water saving and better workers.
Write to-day—now—tell us how many men you
have and the number of departments.
We'll make you a complete estimate on an
insiallrttion—we will also make you a si>ecial
proixisition for a try-out in any one department.

"PURO-FY*' Your Water Supply

Puro Sanitary Drinking Fountain
Company

SAFETY PIJP/l ECONOMY
FIRST ryJIS^KJ ALWAYS

147 University Ave. TORONTO. CAN.

Classified Advertisements Make Your Own Engravings
% Those wlio wish to sel or huv a business. "^ »H Those who wish to sell or buy a business,
obtain eonipetpnt help, connect with satis-
factory positions, or secure aid In startintr new
enterprises, should not fail to tisp the Want
Ad. Pape of TAXAnT.W MAPHINERY."

WANTED — EQITIP'JIENT FOR MACHINE
(repair) shop; weight or accuracy not Im-
portant as price. Give full details. Box 15.3,

Canadian .Machinery. (8)

MACHINE TOOLS
24" GISIIOT-T TURRET T^ATHE WITH
taper attaclmioiit and full tooling equipment
in very good condition. Cleveland stock. Spe-
cial price. $1,350 f.o.b. cars. Brass lathes,
engine lathes, milling machines, all binds of
machine tools. Wire or write for details. Cyril
J. Bath, Leader News Building. Cleveland.

It doesn't take an ex-
pert to operate the
GORTOK ENGRAV-
ING MACHINE. The
ordinary workman can
turn out lettering or de
signs either sunk or in

relief, on dies, moulds,
tools, patterns, core
boxes, label plates, in-

struments, eti'„, etc., bet-
ter than the most skill

ed hand engraver in the
fraction of time the
hand workman would
take.

WRITE FOR DE-
TAILS.

Geo.Gorton Machine Co.

R4CINE WIS.

'02

v^^^^
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Thread Milling Machines

For High Explosive Shells

Designed for the purpose of milling the thread in

the base and nose of high explosive shells.

Shell is placed inside a revolving spindle and is

self-centering. A perfect thread is produced in base

of shell in approximately 2% minutes.

Milling Cutter is made from best high-speed steel,

by Brown & Sharpe, from special design by Holden-
Morgan Co., and is so shaped that it can be sharp-

ened without changing the form. Cutter is designed

to mill the top of thread as well as the depth.

Machines are fully equipped for work, including
oil pump. Fitted with automatic stop motion,
which stops machine when thread is completed. One
operator can run several machines. Eliminates all

risk of having shells rejected on account of thread
being stripped, as is liable to be the case when
tapped by the old method.

Write for complete particulars, prtces, etc.

THE HOLDEN-MORGAN CO., Limited
539 Richmond Street West, Toronto, Canada

SALES AGENTS :

The A. R. Williams Machinery Company, Limited,

Toronto, Ontario

IF IT'S MACHINERY—WRITE " WILLIAMS."

WE ARE NOT GOING
TO GIVE YOU UP
We have a Geometric Self-Opening and Adjustable

Screw-Cutting Die Head for you, and we want you to

have it.

The big manufacturers are using them, and the
smaller manufacturers cannot afford to do their thread
cutting without them.

Geometric Self-Opening Die Heads, that release the

work when the required length is reached, are furnish-

ed for cutting from 1-IG-inch diameter up to the largest

requirement, of any pitch and form.

Can be arranged for use on any make of Scrcvv

Machine.
Let us know the line of thread cutting you have t(t

do, and we will send vou full particulai's of tlie Die
Head.

THE GEOMETRIC TOOL CO., New Haven, Conn., U.S.A.

53 Canadian Agents: '

irrZl '» " Williams & Wilson, Ltd., MONTREAL r-y-'
The A. R. Williams Machinery Co., Ltd., TORONTO, WINNIPEQ,'^ ST. 'JOHN, N B

// what you want is not advertised in this issue conandt the Buyers' Directory at the back.
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Metals.

The feature of the market this week
is the continued decline in prices not-

withstanding that conditions have
changed very little. The inference is

that prices are gradually reaching their

proper level and that the previous in-

flated quotations have been due partly

to manipulation and also on account of
unsettled conditions due to the war.
Copper, tin, spelter, and lead are all

lower, while antimony, although un-
changed is very easy. All solders have
declined approximately Vac per pound
on account of the weakness in the tin

market. The general situation is prac-

tically unchanged there being a good de-

mand for metals for munitions.

Tin.—The market is stagnant there be-

ing little inquiry for any position with
the exception of a few inquiries for early

delivery. Tin has declined Ic and is

being quoted locally at 39c per pound.

Copper.—The International situation

is depressing the market which is dull

and weaker. There is very little business

moving, both buyers and sellers await-
ing political developments. The market
has declined Ic locally and Lake copper
is now quoted at 19c per pound.

Spelter.—The market is gradually get-

ting into a more normal condition, the
recent abnormal prices being the result

of speculation. The demand is improv-
ing to some extent but the market has
declined 4c and quotations are nominal
at 16c per pound.

Lead.—The London market is improv-
ing slowly but New York is quiet and
lower. The "Trust" price is being main-
tained at $4.50 New York, but sales are
being made under that figure. Lead is

quoted locally at 6c per pound repre-

senting a decline of I/2C.

Antimony.—The market is stagnant
and an entirely nominal one with a

weaker undertone. Quotations are un-
changed at 40e. per pound.

Aluminum.—The market is unchanged
and quotations entirely nominal at 40c
per pound.

CANADA'S DEBT.
THE financial statement of the Do-
minion to August 1 shows some striking

increases in liabilities as compared with
the same date last year. In the twelve
months there has been an increase in

temporary loans of $92,000,000, of $13,-

000,000 in the net debt, and of $16,000,-

000 in Dominion notes outstanding. The
total gross debt of the Dominion in

August 1 was $734,656,544, of which
$362,703,312 was payable in London.

Temporary loans included amount to

$100,673,684, and Dominion notes out-

standing $152,043,872, an increase of

$16,111,396 over last year. The total

net debt on July 31 was $463,745,092, an
increase of $13,457,371 for July.

Customs, excise and post office alike

show an increasing revenue for July as

compared with July last year. The fig-

ures are

:

July, 1914. July, 1915.

Customs $6,807,058 $7,240,321

Excise 1,653,050 1,734,477

Post Office 82.5,000 1,200,000

Public works, in-

cluding railways 1,678,298 1,152,374

Miscellaneous . . 1,558,215 1,327,917

Total $12,521,624 $12,655,085

Total revenue for the first four months
of the fiscal year was $29,371,327, as

against $32,704,870 for the correspond-

in gperiod last year. July expenditure

ALLIES' PURCHASING
AGENTS.

The Trade and Commerce De-
partment, Ottawa, has published
the following list of purchasing
agents for military purposes for

the allied Governments:

—

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56
McGUl Street, Montreal; Captain
LafouUoux, Hotel Brevort, New
York; Direction de I'Intendance
Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28
Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti
and Alexsieff, care Military At-
tache, Russian Embassy, Wash-
ington, D.C.

on capital account (for permanent
works) was $3,920,518, of which $3,-

808,273 was on public works, including

railways and canals, and $112,245 for

railway subsidies.

The statement does not show war ex-

penditure separately, but the increase in

temporary loans is understood to be

chiefly accounted for under this head.

War expenditure is now averaging ap-

proximately $10,000,000 a month.—m—
THE WORLD'S ZINC SUPPLIES.

THE Financial Times of July 26 con-

tains the following notes on zinc, com-

piled by Rudolf Wolff Kreuger & Co.:

—

"We compile statistics every year of

the production of virgin and secondary

spelters; the last available statistics that

we have before us are those for 1913,

because, naturally, for 1914, after five

months of the great European war, no

enemy returns were available. Examin-
ing our figures for 1913 we find the total

European output was 661,325 tons. Aus-

tralia gave us 3,666 tons and the United
States 508,549 tons. Out of the Euro-
pean total we must now cancel the

Belgian, Silesian, Rhenish, Northern
French, Austrian and Polish produc-
tions; these amount together to 570,1.52

tons per annum. It, therefore, follows

that the onus of supplying the allies

with spelter falls upon the United King-
dom, Holland, Spain, Australia and the

United States.

Our own producers have probably
slightly increased their output during
the present year, but owing to the short-

age of labor and the lack of furnace

capacity we have not made anything like

the advance that we should have done.

The Dutch production has certainly

fallen off, owing to the extreme difficulty

of getting the ores into Holland. (Hol-

land itself produces no zinc ores.) The
Spanish production most likely remains
unchanged. Australia has undoubtedly

developed, and may send us 1,000 to

1,500 tons more this year. To make up
for the bulk of the shortage, we have to

look to the United States of America.

In this respect it is, therefore, interest-

ing to study the figures compiled by the

United States Geological Survey. These
statistics have already been considered

very reliable, and when it is intimated,

therefore, that the United States of Am-
erica during 1915 may be in a position

to furnish about 560,000 tons of spelter,

this is interesting', as it provides for an

increase on their 1913 total of something

like 250,000 tons.

War Consumption of Spelter.

"Were the consumption of spelter to

take normal course, even this increase on

the part of the United States of America
would not be sufficient to meet all de-

mands. The price of spelter, however,

has risen now to a level, which prac-

tically precludes any consumption save

that for war purposes. This is a state

of affairs which we forecast in many of

our previous reports; that it was dis-

tasteful to those consumers, who were

going to be stjueezed out of business, we
fully understand, but it was a situation

that had to be faced. The requirements

of the European war upon spelter are

monthly increasing, and it is to be an-

ticipated that consumption for war pur-

poses will grow larger and larger. We
think, however, that the smelting capac-

ity among the allies and neutral coun-

tries will also increase, and with all nor-

mal peace trade suppressed, the equili-

brium between supply and demand will

be found again.

"Much has also been written about

the German control of the vast zincifer-

ous resources of our colonies. Most of

the observations made upon this subject

we entirely concur with; we have often

made allusion to the same thing before,

and we think it is pitiable to find a situa-
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Here are "3 buys" that run into thousands of dollars

Raw Materials
Machinery

Labor
Raw materials are checked, counter-checked and tested.
You know what you 're getting.

You carefully check the machinery buys—you get guaran-
tf-es. It would be hard to beat you on these purchases.

Now, the Labor. Ah! the biggest daily buy you make.
How do you check IT? Do you get every minute you pay
I'orf Haven't you a right to?

There is just one system that will guarantee this—The
International Time Escording Co. Time Clocks and Cost
Systems. They play no favorites. They are absolutely auto-
matic, unchangeable—and the employee makes the records
himself!

Thousands of firms use the International System. How much
did it cost them? That depends on how long they waited
before they bought.

There is an International Recorder and System that exactly ftta
your business, no matter how "different" you think your business
<is. Ready to sare you money. Write us for particulars to-day.

The International Time Recording Company
of Canada, Limited

Toronto, Canada
F. E. MUTTON, Manager

A splendid machine—costs only ^85.
Offices : RyrieBuildingr.
Cor. Yonse andgShuter Sts.

Offices in all
Principal Cities.

ECONOMIC WATER OIL
SHELL MANUFACTURERS use ECONOMIC WATEE OIL for
METAL CUTTIN<i of every description; It will not gum nor
rust, aad it SAVES TI.ME AND LABOR.

WE CAN SAVE YOU 60%
DUXTURE BFX,'AUSB

in the COST of your CUTTING

ONE GALLON of ECONOMIC WATER OIL will mix readily
with 30 to SO gallons of WATER, making a thick, creamy
emulsion, and giving you a cutting mixture which will not
only be satisfactory, but will produce very ECONOMIC
RESULTS.
One TRIAL ORDER will prove our STATEMENT.

Made In Canada

CANADIAN ECONOMIC LUBRICANT CO.
LIMITED

1040-1042 Durocker St. MONTREAL

You need the best PUMP
on the market

Canadian Workmen
Need Your Dollars

Fill these needs by placing your order with

THE SMART-TURNER MACHINE CO.
LIIMITED

Hamilton, Canada

If what you want is not advertised in this issue consult the Buyers' Directory at the back.
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tion created like the present one, owing
to the fact that German houses have
been always able to contract for our out-

put of colonial concentrates to the detri-

ment of the British buyer.

Present Situation Summary.

"Our summary of the whole i)osition

is this: The spelter market may have

been, and probably has been to a certain

extent, exploited, but the situation at

which we have arrived was inevitable,

when German houses established the

control of the British zinciferous re-

serves, and made full arrangements for

treating- the same. We consume alone in

the United Kingdom something between
170,000 and 200,000 tons of spelter per

annum, and we actually produce about

60,000 tons. At all events, it is satisfac-

tory to know that Lloyd George's recent

action has removed any likelihood of a

shortage in the large supply needed for

munitions."

CANADIAN TRADE SHOWS IN-

CREASE.
THE total (Canadian trade for July

reached $100,000,000, according to the

statement now issued by the Hon.
J. D. Reid, Minister of Customs. For
the corresponding month of 1914 the

total trade amounted to $9:i,000,000.

The feature of the statement is the

large increase in domestic and foreign

exports. During the month of July,

domestic exports reached .$45,600,000

and foreign goods exj)orted from Can-
ada $16,000,000, compared with .$41,-

000,000 domestic and $8,000,000 foreign

for the corresponding month of 1914.

Eleven million dollars worth of animals
and their product was exported during
July, being a substantial increase over
the corres))onding month last year.

Manufactured goods also show a good
increase, the ex]5orts being $12,500,000,

against $5,800,000 for July, 1914.

While the exports are soaring, tliere

is a decrease in the merchandise entered

for consumption. During July $36,000,-

000 worth of goods were imj>orted, made
up of $20,000,000 dutiable and $15,000,-

000 free goods. This is a falling off for

the corresponding month of 1914, when
the imports amounted to $42,000,000,

made up of .$26,000,000 dutiable and
.$16,000,000 free goods.

For the four months of the present

fiscal year, ending July 31st last, the

total Canadian trade was .$:^71,000,000,

compared with .$306,000,000 for the four

months of the corresponding period last

year. Last July $13,000,000 worth of

corn and bullion was exported.

®-

Truro, N.S—The plant of the Truro

Enfrineering Works has been jmrcliased

by the Truro Steel Co.

Stott & Hamilton, of St. Thomas, have

been awarded the contract for installing

a low pressure steam system for heating

the public school at Belmont, Ont.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price lists,

discount rates, etc., and the names and addresses of trade representatives hy Canadian exporters. Catalogues should
state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Arsentlne Repnblic.
H. R. Pous8«tte, 278 Balcarce, Buenos Aires. Cable AddrcM,

Canadian.

AuFitralasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian.

British West Indies.
B. H. S, Flood, Bridgetown, Barbadoes, agent also for the

Bermudas and British Guiana. Cable address, Canadian.

China.
J. W. Ross, 6 Kluklang Road, Shanghai. Cable Address

Cancoma.
Caba.

Acting Trade Commissioner, Lonja del Comerclo, Apartado
1290, Havana. Cable address, Cantracom.

France.
Phllllpe Roy, Commissioner General, 17 and 19 Boulevard

des Capuclnes, Paris. Cable address, Stadacona

Japan.
O. B. Johnson, P.O. Box 109, Yokohama. Cable Address,

Canadian.

Holland.
J. T. Llthgow, Zuldblaak, 26, Rotterdam.

Watermlll.
Cable address.

Kenfounciland.

W. B. Nicholson, Bank of Montreal Building, Water Street,
St. John's. Cable address, Canadian.

New Zealand.

W. A., Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

Sonth Africa.

W. J. Egan, Norwich Union Biillrtiugs, Cape Town. Cable
-faddress, Cantracom.

United Kinsdom.

E, de B. Arnaud, Sun Building. Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable address, Can-
adian..

Acting Trade Commissioner. North British Balldlnc liut
Parade, Leeds. Cable adilross, Canadian.

F. A. C. Blckerdlke, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable id-
dress, Cantracom.

Harrison Watson, 73 Baslnghall Street, London, E.C., Eng-
land. Cable address, Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. B. Beckwlth, c-o Tracey Hmos, Medellin, Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

Norway and Denmarlf.

C. E. Sontura, Grubbeged No. 4, Christiana, Norway. Cable
address, Sontums.

South Africa.

n. M. .McKlbbln, Parker, Wood & Co., Buildings, P.O. Box
550, .Johannesburg.

E. .T. Wilkinson, Durban, 11 St. Andrew's Buildings, Durban,
.\atal

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Griffith, Secretary, 17 Victoria Street. London, S.W., England.
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MADE
IN

CANADA

f

Shell Tapping
IS' THE IDEAL TEST FOR TAPS

They have got to be made right and tem-
pered right to stand up to the job on shell

metal.

Butterfield
Taps

are just in their element on shell work or

any other job where fast cutting on tough
materials is required.

They produce more work in a given time

and last longer. We know it because we
have put them to many working tests

against other makes.

Positively Guaranteed.

Butterfield & Co.^ Inc.

Rook Island,

Quebec
Derby Line,

Vermont

// wJial you want is not udvertixed in thin issue consult the Buyers' Directory at the bacJ-
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining News.

Engineering

Toronto, Ont.—The Russell Motor Car
Co., have been given an order for shells.

New Glasgow, N.S.—McNeil Brothers,

will spend $75,000 on equipment for its

plant.

Goderich, Ont.—The Doty Engine Co.

are about to purchase machinery for

making shells.

Renfrew, Ont.—A building will be

erected by Mr. Low, of this town, to be
' used for the manufacture of shells.

Cowansville, Que.—The Norwood En-
gineering Co. is erecting a plant for the

manufacture of shells and ammunition.

Deseronto, Ont.—It is reported that a

syndicate has purchased a site here and
propose establishing a plant for making
shells.

Toronto, Ont.—The Bawden Machine
Co. have obtained a permit for the erec-

tion of an addition to their shop, to cost

$2,500.

Fort William, Ont.—It is reported

that the old Zenith zinc mine at Nipigon
Bay will be opened again for active

mining operations.

Halifax, N.S.—The Imperial Oil Co.

may establish an asphalt and fuel oil

relinery here. The company expect to

spend $400,000.

St. Catharines, Ont.—The Whitman &
Barnes Mfg. Co. will soon begin work on
an addition to its plant for the manu-
facture of tools.

Smith's Falls, Ont.—The Frost &
Wood Co. will install $35,000 worth of

machinery in its plant for the manufac-
ture of shells, etc.

Bridgeburg, Ont.—It is announced
that the King Separator Co., of Buffalo,

N.Y., will establish a plant here for as-

sembling parts of their Canadian pro-

duet.

Kincardine, Ont.—^The Hunter Bridge
& Boiler Co. expect to commence work
on the manufacture of shells for the

British Government in the course of a

few weeks.

Edmonton, Alta.—G. W. Farrell, of

Montreal, is interested in a scheme to

develop hydro-electric power at a point

on the North Saskatchewan River, near
Rocky Rapids, about 60 miles from here.

Hamilton, Ont— It is reported that tlie

Garland Stove Works have received an
order for 500,000 high explosive shells

from the French government.

Quebec, Que.—Tenders will be called

shortly by the Quebec Streams Commis-
sion for the damming of the St. Francis

River at a point in the neighborhood of

Disraeli, Co. Wolfe, on the Quebec Cen-

tral Railway. The cost of the work is

estimated at $350,000.

Kingston, Ont.-^The Canadian Fire

Underwriters' Association have recom-

mended that the capacity of the pump-
ing plant be increased, a new boiler pur-

chased for the pumps, and the water

main be renewed between the pumping
station and standpipe.

New Hamburg, Ont.—On August 20 a

fire broke out in the plant of the Electric

Meteor and Stamping Metal Co., and
the entire building and contents were
destroyed. The factory was managed
by John Messner and employed about

75 hands. The loss is estimated between

$30,000 and $40,000, partly covered by
insurance.

Edmonds, B.C.—Plans and specifica-

tions have been submitted to the Burn-

aby Council by the Shell Oil Co., for the

building of a plant here. The plans,

which entail an expenditure of $110,000,

call for the erection of wharfage, crib

work, warehouses and several steel tanks

having a capacity ranging from 5,000

gallons to 38,000 gallons.

Electrical

Berlin, Ont.—^The Light Commission
will purchase a number of 25-eycle

motors to replace 60-cycle machines.

Listowel, Ont.—Vote is to be taken on
August 21st, on a by-law authorizing the

installation of a hydro-electric system

at a cost of $6,600.

Welland, Ont.—The Hydro-Electric

Commission propose to spend $8,000 on

a transmission line and transformer at

the Weedon Mining Co. plant.

Southampton, Ont.—A by-law provid-

ing for the installation of a hydro-

electric system at an approximate cost

of $13,000 will be submitted shortly.

Lambton, Ont.—^Work has been com-

menced on the erection of a new electric

sub-station in Lambton Park by the

Toronto Suburban Railway Company.

Thistletown, Ont.—A movement is on
foot in the village for the linking up of
Thistletown with the hydro-electric sys-

tem. At present the village is served by
a private power concern, which, besides

providing some street lights, does a con-

siderable business with the local con-

sumers.

Toronto, Ont.—The Toronto Hydro-
Electric Board have applied for the pas-

sage of a by-law by the City Council to

raise $1,375,000 for new work. The
items of the work are given as follows:

Sub-feeders and feeders generally, east

end station, construction and equipment,

additional equipment for direct current

supply in downtown district, increased

general capacity of station and pole

type transformers, additional services

and meters, general line extensions,

Sterling Road transformer house and
equipment, additional requirements for

civic car line service, towers to cross

new channel for Ashbridge's Bay de-

velopment and to complete the loop cir-

cuit to the Island, and general exten-

sions and improvements as required to

meet the general development of the

business as required.

Municipal

Victoria, B.C.—The City Council are

contemplating the installation of a civic

abattoir to cost $20,000.

Liverpool, N.S.—A by-law has been

carried to authorize an expenditure of

$10,000 on repairs to the electric plant.

Weybum, Sask.—Work is in progress

on the construction of the $15,000 sew-

age disposal plant here. Engineer,

George Reed.

Meaford, Ont.—The ratepayers on

August 15 turned down the by-law to

sanction improvements to the water-

works system.

Berlin, Ont.—An extension to the

sewage disposal plant is under con-

sideration. Chipman & Power, of To-

ronto, are the engineers.

Welland, Ont.—A by-law will be pre-

pared and placed before the Town Coun-

cil to fix an assessment of $5,000 for the

Weedon Mining Co., who propose estab-

lishing a zinc smelter here.



August 26, 1915. CANADIAN MACHINERY 65

COVERS
THE CONTINENTVc

JOHNS-MANVILLE SERVICE
TO THE MANUFACTURER

J-M Products are not only the result of experience

and expert workmanship on materials of the high-

est grade, but have behind them the backing of J-M
Service and Responsibility. They must give absolute

satisfaction in service.

J-M Sanitor Drinking Fountain eliminates the

contaminations of Bubble Jet as well as those

of Public Cup.
The J-M Sanitor Drinking Fountain Head forms a jet of water with

eight small streams opposed annularly. All wa.ste water falls within

the ring, and does not come in contact with the supply orifice. Con-

tamination is impossible and sterility is assured.

The fountain head itself may be attached to any standard fixture now
in place. We supply Drinking Fountains in all styles equipped with

the J-M Sanitor Bubbler and fittings to meet any requirement. Ask
our nearest branch to show you this head and demonstrate it or send

you explanatory literature.

There's a difference between covering steam

pipes with ''pipe covering" and insulating a

steam line with the proper materials.
The business of Johns-Manville Heat Insulation Service is to

recommend, sell and install a specific insulation for a specific

requirement.

Steam insulation is a study in heat economy and not the dispensing
of so many feet of pipe covering so many inches thick.

The purpose of J-M Heat Insulation Service is to furnish efhcient

insulation on your job so that when the work is done the sy.<tem is as

efficient thermally as it is possible to make it.

Every variety and combination of insulations are manufactured by
the .Johns-Manville Co. and Johns-Manville specialists iire ready to

re<-ommend the proper insulation for your work. Why not let tnem
confer with vou?

iaP^^>

One. ttyte of J-M Heat iMUlation
lor pipes over 4H" diameter.

The Canadian H. W. Johns-Manville Co., Ltd.
Manufacturers of Asbestos Roofings ; Pipe Coverings ; Packings ; Mastic Flooring ;

Conduit ; Stack Lining ; Fireproof Paint ; Fire Extinguishers ; Fuses ; etc.

TORONTO MONTREAL WINNIPEG VANCOUVER
3132 D, 3100 B

If what you want is not advertised in this issue consult the Buyers' Directory at the back.
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FOR SALE BY

The H. A. Stocker Machinery Co.

572 W. Randolph St., Chicago

LATHES
2_10" X I' I'ratt and Whitut-y U. & F. rest

1—13" X 5' I'latt and Whitney R. & F. rest and Uper
1_14" X 6' LeBlond Comp. Rest
8—14" X 6' Hcndey uuick change gear

1—19" X 6' I'erkins Comp. Rest and turret

1—16" I 6' Hendey
1-16" I 9' Hendey
Z-U" X 6' Lodge and Shipley

1—18" X 12' Flather with turret

1—18" X 11' Lodge and Davis taper attachment

1—18" X 8' Fairbanta taper attachment

1—20" X 8' I'utnam C. R.
1-20" X 6' Draper C. R.
1—24" X 10' Hcndey taper attachment
1-26" X 16' New Haien C. K.

1—26" X W Gleason 0. B. and taper

1—30" X 12' New Hayen C. R.

1—36" X 12' Bradford C. K.

1—38" X 18' Putnam C. R.

GRINDERS
2—No. 2 Landla Universal

1—No. 1 Brown and Sharps Lniversal

1-jSellcrs Tool Grinders, Wet
1—No. 2 JJorton Universal

1—Saxon Vertical Cylinder

1—Ransom 20" Disc

1—Ransom U" Disc

2—Oesterlein No. 2 Univeiaal

1—Bath No. 1 Universal

SHAPERS
1—14" Gould and Eberhardt B.G.
1—15" I'ratt and Whitney S. G.
1—16" Hendey Friction
1—16" Steptoe S. G.
1-16" Smith & MiUs S. Q.
1—16" Gould and Eberharrlt B. U.

1—16" Walcott S. G.
1—16" Rockioi'd speed box
1—24" Cincinnati B. G.
1—30" Hcndey Friction
1_34" Walcott Geared

MILUNG MACHINES
1—No. 26 Kempsmith Universal

1—'No. U Becker Universal

1—No. 2 Owen Plain Vert, spmdle

1—No. 16 Garvin Plain

2—No. 3 Fox Hand and Power
1—No. 2 American Plain

1—No. 26 Becker Plain
,, j , „

1—No. 2 Kearney and Trecker cone head vert. sp.

1—No. 6 Hendeff Lincoln

1—No. 13 Pratt and Whitney Lincoln

POWER PRESSES ,, ^ ,

No 42 Rubinsou Geared Straight Sided Double Crank

No 6 R. & K. Open Back Incl. Geared

No. 5 M-R. & K. Geared

No. 95 Bliss I'lywheel Straight Sided

No. 40 Perkins
No. P2 Perracute
No. 19 Bliss

No. 3 Walsh
No. 4 R. & K.
No. 3 Toledo
No. 34 Toledo Geared
No. 2 Amer. Can Horn
No. 6 L. & A. Single End Punch
Humphrey Single End Punch, IW capacity

No. 5 L. & A. Multiple Punch
No. 1 Bliss Double Action Toggle

400 lb. Bliss Board Drop Hammer

DRILLING MACHINES
20" Barnes wheel and lever
21" Aurora, complete with Tapping Attachment
24" Aurora Slid. Hd. complete
24" Barnes Stat. Head

. . ,^ .

»" Cincinnati Speed Box and Tapping Attachment
25" Prentice Bros., complete
26" Barnes, complete
28" Hamilton, complete
34" Barnes, complete.
50" Pi-entice Bros,
20" Baker Bros. Heavy Duty Style F
2' Fosddck Radial

.

3' Universal Radial Drill Co. Plain Radial
5' Western Full Universal Radial
20" Barnes 3 sp. Gang Drill

14" Barr 3 ap. Sensitive Drill

TURRET MACHINERY
16" Warner and 8wa3ey 114" Cap. screw machine
No. 12 Garvin wire feed screw machine
2%" Pearson wire feed screw machine
%" Pratt iind Whitney screw machine
W' Pratt and Whitney screw machine
1^" Cleveland automatic screw machine
%" Cleveland automatic screw machine
No. 52 National Acme automatic screw machine

No. 54 National Acme automatic screw machine
24" Davis Turret Lathe Power Feed
24" Fay & Scott Turret Lathe
18 X 6 Lodge & Davis Turret Lathe, power feed

PLANERS
22 X 22 X 5 Pease
24 X 24 X 4 New Haven
26 X 26 X 6 Pood
30 X 30 X 8 Cincinnati
40 X 38 X 14 Putnam
42 X 42 X 12 New Haven
42 X 42 X 14 Detrlck & Harvey Open Side
44 X 44 X 12 L. W. Pond
Morton Portable

BORING MILLS
44" King Vertical, 2 Heads
St" Coltmm Vertical, 1 Turret Head
Franklin Horizontal
42" Niles Car Wheel

GEAR CUTTER
18" Gleason Bevel Oeftr Generator
30" Flalher Spur Gear Cutter

Gait, Ont.—In the smallest vote polled

in recent years, a by-law to raise $40,-

000 for the Waterworks Commission was
recently carried by a majority of 169.

Samia, Ont.—The City Council is

about to take steps to get water from
the new waterworks at the lake shore.

A scheme has been planned for improv-

ing the infiltration basins.

Listowel, Ont.—The hydro by-law

authorizing the expenditure of $12,000

on a distribution plant was carried on

Aug. 21. Of the above amount, $6,600

will be required in connection with the

waterworks system.

Calgary, Alta.—The power and de-

velopment committee of the City Coun-

cil held a meeting recently, at which the

proposed contract between the city and

the Alberta-Electric Co. was endorsed

and recommended to the City Council.

Chatham, Ont.—^The City Council are

considering the purchase of new pumps
for the waterworks plant with a capac-

ity of 2,000,000 and 3,000,000 gallons

each. One of these pumps is to be a

turbine, changeable from electricity to

steam. William Gordon and Stewart

Lament are water commissioners.

Windsor, Ont.—Ratepayers voted on

two money by-laws on August 18, and,

despite very light attendance at the

polls, both carried easily. The Devil-

bliss Atomizer Co. has been granted a

fixed assessment of $10,000 on its new
factory, and the issuance of $30,000

worth of debentures to cover the cost of

local improvement work, completed last

year, has been authorized.

General Industrial

Collingwood, Ont.—The Tobey Tan-

nery Co., will make an extension to their

plant.

Calgary, Alta.—^The Western Canada
Flour Mills Co. will build ten new eleva-

tors in this district.

Esquimalt, B.C.—The Imperial Oil

Co. will commence shortly the erection

of an oil refinery, to cost $175,000.

Kamloops, B.C.—H. Nixon is the pre-

sident of a company who are develop-

ing a fruit canning industry in this dis-

trict.

Milton, Ont.—The Milton Mfg. Co. are

installing machinery in their new mill

for making textile fabrics, such as

plushes and velvets, etc.

Hamilton, Ont.—A by-law has been

passed by the council granting permis-

sion for a factory to be built by an Am-
erican firm, who propose locating here.

Three Rivers, Que.—It is rumored
that another big pulp and paper mill is

to be established in this city and the

building of tlie plant will probably be

commenced this fall.

Foremost, Alta.—The Ellison Milling

Co. of Lethbridge, have commenced the

erection of their new elevator at this

point, which will be the third in Fore-

most. It is understood that the Lake of

the Woods Milling Co. will also erect an

elevator here, which will make the

fourth.

Tenders
Toronto, Ont.—Tenders will be re-

ceived up to Tuesday, August 31st, 1915,

for the supply and erection of screens

for windows and doors at the main
sewage disposal works. Specifications

and forms of tender may be obtained at

the Works Department, City Hall.

Ottawa, Ont.—Tenders will be re-

ceived until Tuesday, August 31st, 1915,

for dredging required at mouth of Kam-
inistiquia River, Fort William, Ont.

Combined specification and form of ten-

der can be obtained on application to the

Secretary, Department of Public Works,,

Ottawa.

Toronto, Ont.—Tenders will be re-

ceived by the Board of Education until

Friday, August 27, for all trades for new
building, Dovercourt school grounds,

Bartlett Ave. Specifications may be

.seen and all information obtained at the

office of the Superintendent of Build-

ings, City Hall, Toronto.

Toronto, Ont.—^Tenders will be re-

ceived up to Tuesday, August 31st, 1915,

for the supply and erection of an elec-

tric craiie, hoist and single line elam

shell bucket at the main sewage disposal

works, Toronto. Specifications and

forms of tender may be obtained at the

Works Department, City Hall.

Begina, Sask.—Tenders will be re-

ceived by the City Commissioners up till

Monday, September 6th, 1915, for the

supply, delivery and erection of a 7,-

000,000 gallon pumping unit at the city

power house. Specifications and other

information may be obtained from J. M.
MacKay, Superintendent of Waterworks.

Regina, Sask.

Ottawa, Ont.—Tenders will be re-

ceived until Wednesday, September 1st,

1915, for the manufacture, delivery of,

construction and erection complete of

sluice pipes, valves, operating machinery

and electrical equipment for Swift

Rapids Dam, Trent Canal. Plans, speci-

fications and forms of tender can be ob-

tained by application to the chief en-
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3 BIG REASONS
WHY YOU NEED

PJJSO
(MADE IN CANADA)

3. Puro Sanitary Drinkiug Fountains
will give you a better water supply
cheaper.

2. Pure will cut .vour water bills 15%
to 35%.

». PURO wdll safe^uara the health it
your emplo.ves and raise the stand-
ard of etriciency.

Are not these reasons enough? Then
why hesitate longer?
PU'BO equipment is not expensive—the
first cost is low and the up-keep noth-
ing. Easily attai-hed

; positively fool-
proof.

Let us make you a special proposition
for a try-out in one of your depart-
ments.
Write us now—to-day—giving us the
numl)er of men: an inquiry will cost
you nothing.

"PURO -FY**

CANADIAN MACHINERY
gineer, Department of Railways and
Canals, Ottawa, or to superintending en-
gineer of the Trent Canal, Peterboro,
Ont.

Ottawa, Ont.—Tenders will be received
at this office until Wednesday, Septem-
ber 8, 1915, for the construction of sta-

tion, water tank, engine-house, transfer
platform, standpipe pit, ash pit and turn-
table foundations for the Carleton Point
Car Ferry Terminal, Prince Edward
Island. Plans, specifications and form of
tender may be obtained from the chief
engineer, Department of Railways, and
Canals, Ottawa; the chief engineer,
Canadian Government Railways, Mone-
ton, N.B.; and the engineer in charge,
Car Terry Terminals, Carleton Point,
P.E.I.
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YOUR WATER SUPPLY
Puro Sanitary Drinking Fountain

Company
143 University Ave.

TORONTO, CANADA

Advertising
"Advertising is the education
of the public as to who you are,

where you are, and what you
have to offer m the way of

skill, talent or commodity. The
only man who should not
advertise is the man who has
nothing to offer the world in

the way of commodity or ser-

vice."

—

Elbert Hubbard.

New Incorporations

The Beaver Knitting Mills, Ltd., has
been incorporated at Ottawa, with a
capital stock of $75,000, to manufacture
wearing apparel, in the village of Alton,
Ont. Incorporators—Phebe Algie, Janet
Dorrington, of Alton, Ont.

The J. R. Eaton & Sons, Ltd., has
been incorporated at Ottawa, with a

capital of $200,000, to take over the

business of the J. R. Eaton & Sons, Ltd.,

of Orillia, Ont. Incorporators—James
Russell Eaton, Edwin Russell Eaton, of

Orillia, Ont.

La Compagnie d'Appareils Automa-
tiques, Ltee, has been incorporated at Ot-

tawa, with a capital of $200,000, to build

and operate automatic distributors and
automatic machines of all kinds at Mont-
real. Incorporators—Victor Lemay and
Pierre Christie, of Montreal.

The Auto Products Co. has been in-

corporated at Ottawa, with a capital of

$250,000, to manufacture automobiles,

aeroplanes, auto cars and motor
vehicles of all kinds, at Ottawa. Incor-

porators—Reynolds Delmeige Bray and
William Joseph Halpin, of Ottawa.

McVitie & Price, of Canada, Ltd., has

been incorporated at Ottawa, with a
capital stock of $10,000, to carry on in

Canada and elsewhere the business of

biscuit manufacturers in all its branches

at Montreal. Incorporators—Alexandre
Cbase (^asgrain and Errol Malcolm Mc-
Dougall, of Montreal.

Ideal Incinerator and Contracting Co.

has been incorporated at Ottawa, with a

capital stock of $250,000, to take over as

a going concern the business carried on

by the Ideal Incinerator and Contract-

ing Co., Ltd., at Toronto. Incorpora-

tors—George Edward Farley and Allen

Earle McFaul, of Toronto.

Rumely-Wachs Machinery Go.

1121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-Hand Tools in

Stock for Immediate Delivery:

LATHES
15" X 6' Von Wyck.
lui" X 6' Porter.
18" X 12' Blalsdell.
20" X 10' Flfleld.
24" X 8' Sherman.
36" X 16' Flfleld.

TURRET LATHES and SCREW
MACHINES

Pratt & \Vhltne.T No. 1 Screw Macb.
Garvin >/j" Screw .Machine.
Pearson 1%" Screw Machine.
Cleveland 1" Automatic (6).
Cleveland 1^" Automatic.
Cleveland 2Vb" Automatic (2).
Acme %" Automatic.
Lodge & Davis 18" Monitor.
Glsholt 24" Manufacturers' Turret.

PLANERS AND SHAPERS

36" I 36' X S' American, 2 heads.
36" X 3i5" X 15' Powell, 2 heads.
14" Gould & Bberhardt Crank.
15" Hendey Tool Room.
16" StockbridgB Crank P.D.F.
'.fl" Averbeck B.G. Crank.

DRILL PRESSES

20" Miscellaneous .Makes (20).
21" Cincinnati (2).
22^" Barnes.
a>" Sibley & Ware.
28" Barnes.
2S" Sibley & Ware,
31" Barnes.
Avey 2-splndIe ball-bearing.
Bausch No. 10, IB" Cluster.
Andrews 6-splndle, adjustable.
Bickford 3V4' Plain Radial.
I'rentlce 5' Plain Radial.

MILLING MACHINES

"No. 3 Fox Hand and Power.
No. I^eBlond, plain.
No. 2 Owen, plain.
No. 3 I'ratt & Whitney, plain.
No. 3-A Owen Universal.
No. 4 Becker Vertical.
Becker No. 7 Lincoln.
Phoenix No. 1 Lincoln.

PRESSES

Bliss No. 18 o.b.l.
Bliss No. 19 o.b.l.
Bliss No. 42 o.b.l
Rockford No. 2 o.b.l.
American Can No. 3 o.b.l.
Walsh No. 4 o.b.l.

American Can. No. 4H o.b.l.
Banroth No. 6 o.b.l.
Bllsg No. 0!>-N Double Acting.
Adrlancc No. 12-A Double Actlnr.
Toledo No. 14 Horning.
Toledo No. (H-A Doffhie Crank.

MISCELLANEOUS

Hullard 42* Boring Mill.
New.irk No, 2-A Auto Gear Cutter.
Lnndls 12 x 42" I'laln Grinder.
Glsholt rnlverani Tool Room Grinder.
Acme H4" Bolt Cutter.
Acme 2V4" Bolt Cutter.
No. 2 and No. 3 M. & M. Keyseateri.
No. 3 Baker Kryscater with rotary

tnblc.
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OUTGROWN EiJUir.MENT — Lathes,
Planers, Drill Presses, Uolt Cutters,
Grinders, Blowers, Key Seaters, Mlllen,
Steam Baniuier, Punch Presses, Wood-
working and Tinsmith's Machinery.
Send for descriptive list. Attractive
prices—prompt deliveries.

Port Huron Engine & Thresher Co.
PORT HURON. MICH.

WM. MUIR & CO., Limited
Manchester, England.
Machine Tool Makers.

Speclaltlea: Patent Puncher Slotting
Machines, Milling Machines, Boring
Machines.
Agents: Messrs. Peacock Bros., 68

Beaver Hall Hill, Montreal.
Send for catalogue.

SHEET
METAL

T

Automobile Fenders,

Hoods and Gasoline

Tanks

We are now manufacturing
a number of lines for Cana-
dian firms filling war con-

tracts.

The quality of our produc-
tion is one grade — THE
BEST. Our facilities and
equipment enable us to

give a very attractive price

and prompt service.

The Dominion

Stamping Go.
LIMITED

Walkerville, Ont.

DROP
T

Canada Cheese Box Co. has been in-

(or|)orated at Ottawa, with a capital

stock of $90,000, to manufacture cheese

boxes, barrels ,ete., at Ottawa, Ont. In-

corporators—Byron Moses and Robert

Kennetli Milks, of Ottawa.

The T. & K. Industries, Ltd., has been

in(ori)urate(l at Ottawa, with a capital

stock of .$50,000, to carry on the busi-

ness of mechanical and electrical en-

gineers, tool makers, machinists, found-

ers, metal workers, etc., at Montreal,

Que. Incorporators — Henry Judah
Trihey and Peter Bercovitch, of Mont-
real.

The Ottawa Valley Radial Co. has

been incorporated at Ottawa, with a

capital of $50,000, to manufacture all

kinds of explosives, explosive appara-

tus, explosive by-products ,engine and
other fuels, at Ottawa. Incorporators

—

0. Benjamin Villeneuve, Allan Joseph

Fraser and W. J. McCarthy, all of Ot-

tawa.

The Quebec Munitions Co. has been

incorporated at Ottawa, with a capital

of $50,000, to manufacture all kinds of

war munitions, including high explosives

and shrapnel shells, fuses, bullets, cart-

ridges, grenades, small arms amunition

of all sorts and descriptions at Mont-
real. Incorporators—Howard Murray,
Charles Nicholas Monsarrat and Valen-

tine Irving Smart, all of Montreal, Que.

Trade Gossip

Lucknow, Ont.—The Lucknow Table

Co. last week shipped 15,000 feet of

lumber for export, to be used in making
axles for gun carriages, soup kitchens,

etc.

Regina, Sask.—Contract for 500 tons

of reinforcing bars for the Robert Simp-

son Co. new warehouse, has been award-

ed to Burlington Steel Co., Limited,

Hamilton, Ont.

Hamilton, Ont.—It is understood that

the National Steel Car Co. has received

an order from the Edmonton, Dunvegan
and British Columbia Railway for ten

stock cars. The value of the consign-

ment was placed at $125,000.

American Foundrymen's Association.

—The headquarters of the American

Foundrymen' s Association during Con-

vention Week in Atlantic City will be

the Hotel Traymore, instead of the

Marlborough - Blenheim, as first an-

nounced.

The Chapman Double Ball Bearing Co.,

Toronto, are arranging an attractive dis-

play for the Canadian National Exhibi-

tion at Toronto, commencing Aug. 28th.

Visitors will be able to see shells in pro-

BARGAINS IN

TOOL STEEL

We are clearing

out our stock of

"Sanderson's"
Tool Steel and

offer low prices

on everything we
have.

Ask for list if

interested.

A. C. Leslie & Co.

Limited

Montreal, Que.

Want Ads.

If you want a buyer
for your business,

or have a situation

to fill or want a

situation, send us a

Condensed Adver-
tisement. There is

someone who is

looking for a pro-

position such as

yours. For two
cents a word you can
speak across the
continent with a

condensed adver-

tisement in this
paper.

Try it out.
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BERTRAMS LIMITED
Engineers

Sciennes, EDINBURGH
PAPER MILL MACHINERY

and
MACHINE TOOLS for IRON WORKERS

Catalosuea offered to Purchasers.

JOHN STIRK & SONS, Limited
HALIFAX, ENa

MACHINE TOOLS
Agents—The A. R.William* Mcy.Co.,Ltd.
Toronto. Winnipeg. Vancouver, St. John, N3.

Save $40 to $90 on First Cost

W* 1 r\- ]
' 10-Inch Universal

1th Uickow S ,„dex Centers
We are oriRinators of design. Yoii save from $40

\(i $90 un fii-st cost, and many times that by their

simple constniction and conse-

<iuent ease of operation. Let's

prove it to you.

Pric^ Only $85 Net,

F.O.B Cars Chicaffo

Get the Original- Accuracy Guaranteed
So?ti hy aV dealers. Write to-day for ^arttcuJars

Fred. C. Dickow. 37 So. DespUiics St., Chlcai*.IU.

Make Your Own Engravings
It doesn't take an ex-

pert to operate the
GORTON ENGRAV-
ING MACHINE. The
ordinary workman can
turn out lettering or de
si^ns either sunk or in

relief, on dies, moulds,
tools, patterns. core

boxes, label plates, in

struments, etc. etc., bet-

ter than the most skill

ed hand engraver in the
fraction of time the
hand workman would
Uke.

WRITE FOR DE-
TAILS.

Gio.GorUnMachineCo. -\^'
RACINE WIS.

ampini
IN BRASS, IRON
OR SHEET STEEL
Quotations given on
your own design.

EXPERT DIE
MAKERS

DUNCAN ELECTRICAL CO.

LIMITED
86 Grey Nun Si. MONTREAL. P.Q.

cess of manufacture, including copper

l)ands being pressed on. The "Chapman"
elevating transfer truck and "Chap-
man" ball bearings will complete a most

interesting exhibit.

Winnipeg, Man.—At a meeting of the

Manitoba branch of the Canadian Manu-
facturers' Association hebl on Aug. 19,

a war purchasing committee was ap-

pointed whose duties will be to put forth

tlie claims of Winnipeg when war orders

are being distributed, and will strive to

influence the powers that be to make the

purchases in the West on a larger scale

than has been the case in the past. M. F.

(^hristie is chairman of the committee.

Montreal, Que.—W. W. Butler, vice-

president of the Canadian Car & Foun-

dry Co., announced last Monday that an

order for one liundred box cars, valued

at $100,000, had been received from the

Alberta Great Waterways Co., and tiie

Edmonton, Dunvegan & British Colum-

bia Railway. The company also secured

an order from the same source for $10,-

000 worth of switch and frog materials,

which will be manufactured by their

subsidiary. The Canadian Steel Foun-

dries.

Canada Asked to Tender.—^The grow-

ing importance of Canada in the eyes of

the other great portions of the Empire

is indicated in the fact that Canadian

manufacturers are being invited to ten-

der for large supplies of materials re-

quired for the equipment of the North-

western Railway of India. Copies of

the forms of tender, etc., have been re-

ceived by the Government at Ottawa.

Thousands of brass and steel boiler

tubes are called for.

National Steel Car Prospers.—The

National Steel Car Co. is making a re-

markable showing in point of earnings,

which are now running in excess of

$100,000 monthly. It is understood that

the directors are considering putting

the preferred stock on a regular divi-

dend basis of 7 per cent, per annum

shortly, and clearing up the back divi-

dends, which will amount to $21 a

share at the end of the current quarter.

The matter of making up the arrears

may, however, go over until the end of

the year.

Ottawa, Ont.—It is announced that

the new Government grain elevator, un-

der construction at Calgary, will be com-

pleted and ready for use by the 1st of

September. This completes the chain

of internal terminal elevators built by

tiie Government between the Great

Lakes and the Mountains, those at

Moose Jaw and Saskatoon being already

in operation. All these elevators, in-

cluding, of course, the big elevator at

Pattern

Manufacturers,

Etc.

CUNNINGHAM&SON
'J:CATHARINES. ONT

MILL HXGHINERY machinert SPECIU MiCHIIIEllY

MARIIIE ENGIIES "^pairs hjioe to ORDER

CASTINGS
OF EVE RV

*MO0m

I

WeaUonaka
Mounted Match Plate*. Cast Iron

Match PlaU* and Gates

Oh) man Ol aklUad wMkTiMa u4
IkctUtiM UMW* ffoo4 qwlftr

WriU

lUMLTONPATTERIIAFIHWBRTCO.
MUaLTON, OHT.

,SMWi^!,:!^!<Afefe^»,^iiMA^

P^ OF ALL •
KINDS

Machine Sprlngt, Valve SprinES, Autntnobi

CitiKioii Spring, etc.. of a quality ilxai dettn

ctviipdition. 1 ell ui your r«(uimii«ii». Send

Hunpk or tpcciBcation for pncr.

JAMES STEEIX, UNITED

^•wCvffthapars.
5p«cial DratvCwt
K.R Shapsra.
r f ci»1 Locofnoti***

Portabl* Planers,

Staltonaryf (brtobte

K«y Wa> Cvttsra ,

Finished Hachin*

Let us quote you prices

TORONTO PATTERN

65 Jarvit St., Toronto, Ont.
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ETAL
STAMPINGS

IIP''
M

manufactur-
ers of stamped parts
for otheir manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel
stamping in Nickel,
Brass or Copper

"'I

Send us a sample
order.

..(I

W.H.BANFIELD&SONS
120 Adelaide St. W., Toronto

Costs and Output
sire your difficult Factory problems
this year. On War Munitions and
Supplies, deliveries must be made.
Kvory minute you can save in manu-
lacture helps to reduce your Costs.
On other lines, many of them with
markets restricted, every possible
cent of production cost must be
saved. Competition must be met
and men must be kept at work; this

puts it right up to the factory.

SEE OUR EXHIBIT
at the Canadian National Exhibi-
tion, in the Process Building, right
opposite the Hydro-Electric. Every-
thing is connected up and working,
and you will get suggestions of use
to you.

Time and Cost Recording Appar-
atus.

Telephones for all purposes.

Bells, Annunciators, Fire Alarm
Systems, Watchman's Clocks, and
other Electrical Specialties.

We have the best in every line,

and prices are right. It will be 10
minutes well spent.

LINTZ PORTER CO.
27 Yonge St. Arcade

Main 482
TORONTO

i IMMEDIATE DELIVERY

I
400 or more modern machines

I
in stock for the manufacture of

I
Shell and Fuse Parts

I and General Manufacturing Purposes

We solicit inquiries re-

quiring prompt deliveries.

Girard Machine and Tool Co.
491-493 N. Third Street, Philadelphia, Pa.

the head of the lakes, will thus be avail-

able for the handling of this year's crop,

of which, it is estimated, there will be
175,000,000 bushels for export. The
Calgary elevator will have a capacity

of two and a half million bushels.

Pembroke, Ont.—A fire recently re-

cently destroyed the plant of the Hard-
ware Specialty Co., the loss being esti-

raated at nearly .$15,000 all covered by
insurance. Tiie company will rebuild.

Personal
Hon. J. D. Hazen, Minister of Marine

and Fisheries, has gone on a tour of in-

spection down the St. Lawrence. He will

inspect the lifeboat and naval stations.

J. W. Eber, who resigned from tiie

general managership of the Toronto,
Hamilton & Buffalo Railway a few
months ago, died in Hamilton, on Aug.
18.

Ernest L. Ganter, of St. John, N.B.,

lias been appointed assistant inspector

of gas and electricity, in the gas and
electricity inspection district of St.

•Tohn.

Josie & McLeod, 49 Gertie street, Win-
iii|)eg, are receiving prices and catalogues

on hot water boilers, black, galvanized

and cast iron pipes; hydraulic pumps.
cast and galvanized iron fittings, etc.

Thos. Voyce, of Stratford, Ont., has
l)ecn given a lieutenant's commission in

the 33rd Overseas Battalion. Lieut.

Voyce is the 160th employee of tiie

Grand Trunk shops to leave on active

service.

David A. Thomas, representative of

the British war office on munitions in

Canada, is visiting a number of plants

in Hamilton, Ont., this week. He is a<--

companied by Generals Bertram and
Mahon and two members of his staff.

R. 0. Wjmne-Roberts has opened an

office at 310 Temple Building, Bay street.

Toronto, where he will practice as a con-

sulting engineer. Mr. Wynne-Roberts
was at one time consulting engineer to

the Saskatchewan PVovincial Govern-

ment investigating lignite deposits and

later acted in a similar capacity for the

city of Regina reporting on the water

supply.

H. P. Meldrum, who for the last two
years has been tlie assistant general sec-

retary of the Canadian Manufacturers'

Association in cliarge of the Eastern

Division, has sailed for London, where

he will join that part of the staff of tiie

C. P. R. engaged in the purchase of

equipment for the Imperial Government.

Mr. Meldrum was at one time secretary

of the Montreal Branch of the Associa-

tion.



August 26, 1915.

Contracts Awarded
Hanover, Ont.—The Spiesz Furniture

Co., here have received an order for

10,000 shell boxes.

Charlottetown, P.E.I.—A. E. Pons-
i'ord, has been awarded the contract for

constructing- a reservoir at $1,932. and a
fuel buildina: at $887.

Toronto, Ont.—The Sheppard & Ab-
l>(>tt Co., have been awarded a contract
for heating and ventilatino; the Eglin-
ton public school at $3,415.

Guelph, Ont.—A contract for laying
about 4,900 feet of east iron pipe has
been awarded to Brennan & Hollings-
wortli of Hamilton, at $3,794.

Toronto, Ont.—The Johnson Tempera-
ture If emulating Co. will install their ap-
pliances in the Eglinton public school.

Tiic contract amounted to $747.

Brantford, Ont.—The Brandon Shoe
Co. has received an order from the
Canadian Government for 8,000 pairs of
Canadian army shoes and 15,000 canvas
rest shoes for wounded soldiers in hos-

pitals.
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Catalogues

The Mott Sand Blast Mfg. Co., New
York, X.Y., liave had prepared for dis-

tribution four write-ups of different

sand blast machines which they manu-
facture. Copies may be obtained upon
application to the company.

Portable Tools, made by the Stow
Mfg. Co., Binghampton, N.Y, are dealt
with in bulletin No. 400. A complete
line of belt and electrically-driven tools

is described, which serves to show the
different classes of work they are cap-
able of doing. The bulletin is fully

illustrated, and is being mailed to the

trade.

Burning Crude Oil is the title of a
bulletin dealing with one of the prin-

cipal features of the De la Vergne oil

engine, viz., the spray valve and
vaporizer. A cross section through the
cylinder head shows the construction of
the apparatus. Copies of the bulletin

may be obtained from the De la Vergne
Machine Co., New York, N.Y.

Exhausters.—The Oneida Steel Pulley
Co., ("hicago, 111., have issued a ibulletin

describing steel plate exhausters and
cast iron blowers. The bulletin con-

tains a speed, horse-.power and pressure

table, and also a price list for the ex-

hausters. Another useful table gives the

velocity ami volume, etc., at given pres-

sures. Among the illustraticms are iu-

:-i-'»i^i«^|^
'

-mi;vf"«?lf'Hill !U/f'r vrttvM'rV'isKv

The
Frisbie

Clutch
SAVES

YOU ACCIDENTS AND POWER
By giving you instantaneous con-
trol of a machine tlie "Frisliie"
Clutch eliminates many accidents.

By enabling yon to shut down one
machine without affecting others it

saves many, many delays and much
power—you pay only for the power
you use.

The "Frlstiie" Clutch lasts longer
because the friction faces will not
wear out quickly.

Write to-day for fnU particulars.

It will pay you.

The Eastern Machinery Co.

New Haven, Conn., U.S.A.
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IMMEDIATE
DELIVERY

ENGINE ANI> TURRET LATHES.

14" X 5' Piituiim engine lathes (2).

18" X 6' Plather engine lathes (S).

16" X 8' Flather, taper attach.

18" X 6' Barker engine lathes (6).

18" X 8' Barker engine lathe.

20" X 10' Porter engine lathe.

24" X 14' Bradford engine lathe.

2S" X 12' FIfleld engine lathe.

2 X 24 Jones & Lamson turret lathe.

26" Draper turret lathe, 4" hole.

2S" Pond rigid turret lathe.

30" lK)dge & Shipley turret lathe.

2" Bardons & Oliver screw machine.
214" Pearson screw machine.

Several Automatics, all sizes.

MILI/ING MACHINES.

Whltiiey hand millers (13).

No. S Fox hand and power millers (2)

No. 12 Garvin hand and power (3).

No. 1 Brown & Sharpe plain millers (6).

No. 9 Kempsmlth, plain.

Grant manufacturing miller.

Above, partial list only.

A.D.White Machinery Co.
108-114 N. Jefferion St., CHICAGO

VISE
EFFICIENCY

Hollands Vises meet the require-

ments of mechanics who demand
the highest efficiency, combined
with maximum strength and dur-

ability.

It is not economy to buy cheap
vises.

Our Catalog No. 22 will explain

why many of the leading indus-

trial shops have used our vises for

over a quarter of a century.

Hollands Mf^. Co.
Established 1887

Erie, Pa.

OWEN SOUND IRON WORKS
Owen Sound, Ont.

Engineers

Boiler-

makers

Founders

Machinists

Tank Work,

Smoke Stacks,

Grey Iron and
Brass Castings,

Special

Machinery
Made to

Order.

Our large stock of

Machine Bolts.

Rivets and Washers

assures quickly Ail-
ed orders and
prompt shipment.
One quality only—

The Best.

i Send a trial order.

LONDON BOLT &
HiNUt WORKS

i London Ontario

////i//t//t>/»>/i>»>//i/i//ii///k

WeKnow
you are anxious to buy

Canadian Made
goods.

The Imperial

Chuck
is manufactured by

Ker&Goodwin
Brantford, Canada

eluded an efficiency curve and diagrams

with dimensions for the various sizes.

Crude Oil Engines. — "Munktell"
iTude oil ensrines are described in a com-

prehensive manner in special catalogue

Xo. 5. The method of operation is de-

scribed at length, each part of the en-

gine being taken in detail. Tables of

prices and dimensions are included for

each type, accompanied by illustrrations

and diagrams. Copies of the catalogue

may be obtained from the Canadian re-

presentatives, Hyde & Sons, Ltd., Mont-

real, Que.

Steam Trap Catechism is the title of

a new booklet which has just been issued

by the American Steam Gauge & Valve

Mfg. Co., Boston, Mass. The booklet

contains considerable information of in-

terest to users of steam traps, and in-

cludes descriptions of various types.

Other matter covers the operation of

steam traps, water-hammer, and wire-

drawing in steam traps, ratings, selec-

tion of suitable sizes and limits on buy-

ing steam traps, etc. An illustration is

shown of the "American" Ideal" trap,

accompanied by a diagram and table of

dimensions. This booklet may be ob-

tained from the head office of the com-

pany, or at any of the branches.

Shop Furnaces is the title of a bul-

letin recently issued by the American

Shop Equipment Co., Chicago, 111. The

bulletin contains particulars covering a

line of rivet forges, welding and forge

furnaces, hardening and tempering fur-

naces, etc. The principal features of

each type are described, while tables

give the principal dimensions and ship-

ping weights of each size. The bulletin

has been gotten up particularly with a

\aew to furnishing information for ex-

porters, as the weights are given in

both pounds and kilogrammes, and the

shipping measurements in both cubic

feet and meters. The bulletin is fully

illustrated.

Pumps.—Rumsey & Co., Seneca Falls,

X.Y., have issued their 1915 catalogue.

This is the 5€th edition of this publi-

cation. It describes an extensive line of

hand, force, triples and centrifugal

pumps for all purposes such as domes-

tic, farm, industrial and power plant

installations. Tlie catalogue cont^iins

a comprehensive description of each

type of pump, together with tables giv-

ing the principal dimensions, weights,

code word and price for each size. The

concluding pages contain some useful in-

formation and tables for pump calcula-

tions, list of repair parts for "Rumsey"
pumps with prices, telegraph code, alpha-

betical index and index to figures in ad-

dition to the general index. The cata-

logue contains 201 pages and is fully il-

lustrated.



INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining New*.

engineering
Embro, Ont.—H. McDonald will es-

tablish a general blacksmith shop here.

Brampton, Ont.—The Pease Foundry

has received an additional order for

shells.

Ridgeville, Ont.—The Chippewa Gas

Co. propose to lay gas mains from Ca-

yuga to St. Catharines.

Ottawa, Ont.—The Russell Natural

Gas & Oil Co. is in the market for drill-

ing equipment and pumps.

Calgary, Alta.—The Canadian Western

Foundry & Supply Co., -with plants in

Alberta cities, have received a large or-

der for shells.

Brantford, Ont.—A building permit

has been issued to the Brantford Emery

Wheel Co. for a $1,500 brick addition to

their factory here.

Wingham, Ont.—Owing to increased

business, the Western Foundry Co. ex-

pects to recommence operations in the

new portion of their plant.

London, Ont.—The Wortman & Ward
Co. will build an addition to its factory

to cost $20,000. The company manufac-

tures iron force and lift pumps, etc.

Welland, Ont.—It is reported that the

Electric Steel & Metals, Ltd., are consid-

ering building an extension to their plant

and installing another furnace.

St. Mary's, Ont.—Additions will be

made to the plant of the Thames Quarry

Co. A new crusher building, 30 x 60 ft.,

will be built and new machinery in-

stalled.

Lake Megantic, Que.—P. H. Renaud

is preparing plans for the erection of a

pulp mill. New machinery, including

"Baker" cut-off saws, a 70-h.p. engine,

etc., will be required.

Nelson, B.C.—The Ivanhoe concen-

trator at Sandon, B.C., was totally de-

stroyed by fire on Aug. 30. The plant,

valued at about $50,000. was treating

ore from the Lucky Jim and Surprise

mines.

Municipal
Brandon, Man.—The City Council has

authorized the extension of the street

lighting system.

Beeton, Ont.—^The town council eon-

template the purchase of boiler and
power house equipment.

Gruelph, Ont.—The city council will

take immediate steps to secure a pul-

motor, which will be placed at the fire-

hall.

Oshawa, Ont.—The town council have

passed the first reading of a by-law deal-

ing with the steel plant which it is pro-

posed to establish here.

Petrolea, Ont.—The town council has

ordered the Hydro-Electric Power Com-
mission to proceed with the construction

of an entirely new outfit for the distri-

bution of the hydro light and power.

Sudbury, Ont.—The town council have

given permission for the Sudbury and

Copper Cliff Suburban Electric Railway

Co. to install an electric generating unit

in the civic waterworks pumping station.

New Toronto, Ont.—The town will

extend its intake 350 feet farther out in

the lake, where the water is 25 feet deep.

Upon the recommendation of Engineer

E. A. James, a tender to do the work for

$5,000 was accepted.

Brockville, Ont.—Work is progressing

favorably on the preliminary operations

necessary for laying the new intake pipe

for the Waterworks Department. The

Donnelly Wrecking Co., of Kingston,

Ont., are the contractors.

Prince George, B.C.—The ratepayers

of this city passed four money by-laws

as follows:—$80,000 on waterworks;

$45,000 on electric light and power sys-

tem; $15,000 on street improvements,

and $10,000 on a city hall.

St. Catharines, Ont.—The ratepayers

of St. Catharines will on September 21

vote upon a by-law to grant a franchise

to the Relief Natural Gas Co., composed

of local capitalists, for the supply of gas

to the civic gas plant system.

Moose Jaw, Sask.—The council has

decided to purchase from the Turbine

Equipment Co., of Toronto, a new elec-

trically-driven pump. The pump is to

have a capacity of 700 Imperial gallons

per minute, and is for use in pumping

crude sewage at the disposal plant.

Markham, Ont.—The village council

has decided to install new water mains

in the village, also a new tank and col-

lecting basin. The tank is to be 150 feet

high and the capacity will be 60,000 Im-
perial gallons. This new scheme, it is

estimated, will cost slightly under $15,-
000.

Berlin, Ont.—Plans for extension of
Berlin's sewage disposal plant have been
approved by the Provincial Board of
Health. They were prepared by Engi-
neer W. Chapman, of Toronto, and it is

expected that when the work is completed
the city sewage disposal problem will be
solved for some years to come. The cost
of the extension will be about $75,000.

Markham, Ont.—At a special meeting
of the village council held on Aug. 27, it

was decided to submit a by-law to the
ratepayers, authorizing the raising of
$20,000 for the construction and instal-
lation of a modern waterworks system,
for both domestic and fire protection
purposes. The measure will be given its

first reading on Wednesday next, and
the vote will be held on October 2nd.

Petrolea, Ont.—The town council on
Aug. 23 ordered the Hydro Commission
to proceed with the construction of an
entirely new outfit for the distribution
of the incoming hydro light and power.
This action followed the expiry of the
time set in which the Petrolea Co. had
the option of selling to the town its

plant for $15,000. The council turned
down the proposed compromise of $16,-

200 offered by the company.

Weston, Ont.—Providing the Etobi-
coke Township Council will guarantee
sufficient private contracts to secure the
Weston Water, Power and Light Com-
mission financially, the latter are quite
willing to proceed with the proposed
Hydro extension to Thistletown accord-
ing to their decision at a special meet-
ing held on Aug. 24. The linking up of
Thistletown with the local system will

involve an expenditure of about $3,200.

Electrical
Granton, Ont.—The vote on the hydro

by-law will be taken on September 28,

and there seems no doubt that it will

pass by a large majority.

St. Thomas, Ont.—The local Hydro-
Electric Commission has purchased the

property at the comer of Gas and St.

Catharine streets for $3,000, and will

erect a modem power-house and trans-

mission station. Plans and specifications

for this structure are now being pre-

pared by the Provincial Commission.
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RumBly-Wactis Machinery Go.

(T21 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-Hand Tools in

Stock for Immediate Delivery:

LATHES

15" X 6' Von Wyck.
m" X 6' Porter.
18" X 12' Blalsdell.
20" X 10' Fifleld.
"24" X S' Sherman.
36" X 16' Fifleld.

TURRET LATHES and SCREW
MACHINES

Pratt & Whitney No. 1 Screw Macta.
Garvin %" Screw Machine.
Pearson 1%" Screw Machine.
Cleveland 1" Automatic (6).

Cleveland IW' Automatic.
Cleveland 21^" Automatic (2).

Acme %" Automatic.
Lodge & Davis IS" Monitor.
Gishult 24" Manufacturers' Turret.

PLANERS AND SHAPERS

36" X 36" X 8' American, 2 heads.
36" X 35" X 15' Powell, 2 heads.
14" Gould & Bberhardt Crank.
15" Hendey Tool Room.
16" Stockbridge Crank P.D.F.
21" Averbeck B.G. Crank.

DRILL PRESSES

20" Miscellaneous Makes (20).
21" Cincinnati (2).
221^" Barnes.
26" Sibley & Ware.
28" Barnes.
28" Sibley & Ware.
31" Barnes.
Avey 2-spindle ball-bearing.
Bausch No. 10, 16" Cluster.
Andrews 6-spindle, adjustable.
Blckford 3V4' Plain Radial.
Prentice 5' Plain Radial.

MILLING MACHINES

No.
No.
No.
No.

Fox Hand and Power.
LeBIond, plain.
Owen, plain.

3 Pratt & Whitney, plain.
No. 3-A Owen Universal.
No. 4 Becker Vertical.
Becker No. 7 Lincoln.
Phoenix No. 1 Lincoln.

PRESSES

Bliss No. 18 o.b.l.

Bliss No. 19 o.b.l.

Bliss No. 42 o.b.l
Rockford No. 2 o.b.l.

American Can No. 3 o.b.l.
Walsh No. 4 o.b.l.

American Can. No. 4% o.t).!.

Baurotb No. 5 o.b.L
Bliss No. 69-N Double Acting.
Adriance No. 12-A Double Acting.
Toledo No. 14 Homing.
Toledo No. 94i-A Double Crank.

MISCELLANEOUS

Bullard 42' Boring Mill.
Newark No. 2-A Auto Gear Cutter.
Landls 12 x 42" Plain Grinder.
Glsholt Universal Tool Room Qrlnd«r.
Acme 1%" Bolt Cutter.
Acme 2%" Bolt Cutter.
No. 2 and No. 3 M. & M. Keyseateri.
No. 3 Baker Keyseater with rotary

table.

CANADIAN MACHINERY

Trade Gossip
Hespeler, Ont.—The employees of A.

B. Jardine & Co. have contributed over
$100 towards the purchase of a machine

The Canada Forge Co. and Canadian
Billings & Spencer Co. employees and
officials have raised $1,000 for a ma-
chine gun.

Owen Sound, Ont.—The Northern Bolt

& Screw Co. have taken over the Do-
minion Bolt Co. of West Tonmto and
will remove the machinery here.

The Cleveland-Samia Sawmills have

now in their booms in Sarnia Bay, Ont.,

about 12,000,000 board feet of logs,

which are to be sawn up this fall and
winter.

The Canadian Fairbanks-Morse Co.,

Montreal, have been awarded the eon-

tract for the conveying machinery for

the addition to the No. 1 elevator for

the Montreal Harbor Commission.

Windsor, Ont.—The Windsor Indus-

trial Bureau was organized on Aug. 19

in the Board of Trade rooms. Aid. Win-
ter was chosen chairman and T. C. Ray
will be the secretary-treasurer. The

Board of Trade has raised $960 in sub-

scriptions so far.

The Boving Hydraulic and Engineer-

ing Co., Ltd., has been reorganized with

the following directorate :—President,

Major R. W. Leonard; vice-president,

Wm. Flavelle; seeretary-treas., T. H.

Stinson; directors, Alex. Longwell, Syd-

ney B. Kendall, W. K. George, Jens Or-

ton, Boving, London, England.

Montreal, Que.—^Bondholders of the

Canadian Cereal and Milling Co. met

here on Aug. 26 and decided upon de-

finite plans of reorganization. It was de-

cided to apply to Ottawa for incorpora-

tion papers and to organize a new com-

pany, which will start with a bond issue

of $300,000 and a common stock issue of

about $500,000.

The Canadian Locomotive Co., King-

ston, Ont., are working on orders for

thirty large locomotives for the Russian

Government. Russia is thoroughly re-or-

ganizing its railway system, which will

involve a standardizing of roads, and

this will facilitate the filling of later

orders by Canadian concerns. The Can-

adian Locomotive is also filling orders

for the Federal Government.

Hamilton, Out.—In addition to the

400-foot extension to the plant of the

Steel Company of Canada, in which have

been installed a number of presses for

making shells, the company is at work
now on a new open hearth furnace for

the purpose of supplying raw material

Volume XIV.

for shell making. This new departure
will enable the company to secure a prim-
ary profit in addition to that of mere
assembling of shells.

The Canada Steamship Lines have
about twenty per cent, of their vessels
serving on the ocean traffic at the pre-
sent time. While the passenger business
of the company, taken altogether, has
not been quite up to normal this sea.son,

revenue from ocean freight traffic has
been substantial. Lake freight rates are
higli this season, and traffic from the
west will be a paying proposition. It is

stated that after the interlake season
closes a considerable proportion more of
the freighter fleet will be transferred to
the ocean trade, and in this way a

revenue will be maintained during some
four months that is usually a blank on
the company's books.

General Industrial

London, Ont.—^Beatty Bros, will build

an addition to their factory to cost

$3,000.

Ridgetown, Ont.—D. P. MeNorgan of

London. Ont.. contemplates erecting a

flour and grist mill here.

St. Marys, Ont.—William Weir has
bought the old Brown Milling Co. pro-

perty and will convert it into a knitting

mill.

Hamilton, Ont.— The Trost Wire
Fence Co. will build an addition to their

factory. G. E. Mills is the general con-

tractor.

East Toronto, Ont.—One thousand
dollars damage was done by a fire which
broke out in the drying plant of the

Chapman Brock Co., Dawes Road, on

August 30.

Vancouver, B.C.—The W. H. Malkin

Co. will build a factory. Machinery for

the manufacture of food products, etc.,

will be required.

Parry Sound, Ont.—A fire caused by
lightning destroyed two drying houses

at the Canadian Explosive Co. plant

here on Aug. 24.

Montreal, Que.—C .H. Johnson &
Sons, Ltd., will build an addition to its

factory to cost $3,000. The company
manufactures wire guards for machinery

and other wire goods.

Railways-Bridges
Hamilton, Ont.—A hydro-radial line

to St. Catharines and intermediate

points is projected.

Three Rivers, Que.—Operations have

commenced on the construction of a
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The Ford-Smith Shell Grinder

e

Cat shows trueing: device in position on machine arranged for finishing: 4.5 shells in one operation.

Unskilled help only required to finish your shells accurately on
this Grinder. Does the work of three to five lathes.

Operated entirely from one position; right in front of machine.
Nothing to get out of order, and with Belt Power and rigidity

to spare.

Our latest model, shown above, is the heaviest and most
powerful Grinder on the market for finishing Shrapnel and
High Explosive Shells.

Fifty-three of these Grinders are in operation in Canada,
United States, and Great Britain, at least one-third of

these being repeat orders.

We have evolved a very simple, efficient and inexpensive
method of trueing the wheel, using the diamond device
only occasionally, and eliminating a big source of expense
over earlier practice.

Shells ground in one operation on this machine are true
and concentric from base to nose, and the finish is perfect.

W9 also arrange the machine to grind either body or
nose separately for customers whose sequence of operations
falls short in this respect.

This machine will solve your lathe question on the fin-

ishing operation, and release lathes more suited to rough-
ing and other operations.

The machine is sold complete, ready to run on your
particular shells, and our expert's service included. This
is not a superficial showing off of the machine, but includes
the instruction of your own operators to produce the
output.

Get the price and further particulars to-day. Deliveries
from stock or within one week.

List of users on application.

The Ford-Smith Machine Company, Limited
HAMILTON, CANADA

iiiiiiiiiniiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiii^^

If what you want is not advertited in this issue consult the Buyers' Directory at the back.
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FOR SALE BY

The H. A. Stocker Machinery Co.
S72 W. Randolph St., Chicago

LATHES
2—10" X i' Pratt and Whitney R. & F. TMt
1—13" X 5' Pratt and Whitney R. & F. rest uA Uper

LeBlond Camp. Rest
Hendey quicli change gear
Perkins Comp. Reet and turret
Hendey
Hendey
Lodge and Shipley
Flather with turret
Lodge and Davis taper attachment
Fairbanks taper attachment
Putnam C. R.
Draper C. B.
Hendey taper attachment
New Haven C. R,
Oleason C. R. and taper
New Haven C. R.
Bradford C. R.
Putnam C. R.

1-14'
8-14" X 6'

1-16" I 6'

1—16" I 6'

1—16" X 9'

2-lC" X 6'

1—18" X 12'

1-18" X 11'

1—18" X 8'

l-aO" X 8'

1—20" X 6'

1—24" X 10'

1-26" X 16'

1—26" X 14'

1—30" X 12'

1-36" X 12'

1-38" X 18'

GRINDERS
2—No. 2 Landis Universal
1—No. 1 Brown and Sliarpe Universal
l-i8ellers Tool Grinders, Wet
1—No. 2 Norton Universal
1—Saxon Vertical Cylinder
1—Ransom 20" Disc
1—Ransom 14" Disc
2—Oesterlein No. 2 CnlTeixd
1—Bath No. 1 Universal

SHAPERS
1—14" Gould and Eberhardt B.G.
1—15" Pratt and Whitney S. G.
1—15" Hendey Friction
1—16" Steptoe S. G.
1—16" Smith & Mills 8. G.
1—16" Gould and Eberhardt B. Q.
1—16" Walcott S. G.
1—16" Rockford speed box
1—24" Cincinnati B. O.
1—30" Hendey Friction
1—34" Walcott Geared

MILLING MACHINES
1—No. 26 Kempsmith Universal
1—^0. 14 Becker Universal
1—'No. 2 Owen Plain Vert, spindle
1—No. 16 Garvin Plain
2—No. 3 Fox Hand and Power
1—No. 2 American Plain
1—No. 2B Becker Plain
1—No. 2 Kearney and Tiecker cone head Tert, ap.

1—No. 6 Hendey Lincoln
1—No. 13 Pratt and Whitney Lincoln

POWER PRESSES
No. 42 Rdbinson Geared Straight Sided Doulilt Crank
No. 5 R. & K. Open Back Incl. Geared
No. 6 M-R. & K. Geared
No. se Bliss Flywheel Strai^t Sldid
No. 40 Perkini
No. P2 Ferracut*
No. It BUM
No. 3 Walsh
No. 4 R. & E.
No. 3 Toledo
No. 34 Toledo Geared
No. 2 Amer. Can Horn
No. 5 L. & A. Single End Punch
Humphrey Single End Punch, 1V&" capadtr
No. 5 L. & A. Multiple Punch
No. 1 Bliss Double Action Toggle
400 lb. Bliss Board Drop Hammer

DRILLING MACHINES
20" Barnes wheel and lever
21" Aurora, complete with Tapping Attadiment
21" Aurora Slid. Hd. complete
24' Barnes Stat. Head
2t" Cincinnati Speed Box and Tapping Attachment
25" Prentice Bros., complete
26" Barnes, complete
28" Hamilton, complete
34" Barnes, complete,
60" Prentice Bros.
20" Baker Bros. Heavy Duty Style F
2' Fosdick Radial
3' Universal Radial Drill Co. Plain Radial
6' Western Full Universal Radial
20" Barnes 3 sp. Gang Drill
14" Barr 3 ap. Sensitive Drill

TURRET MACHINERY
16" Warner and Swasey 1^" Cap. screw madiine
No. 12 Garvin wire feed screw machine
2W Pearson wire feed screw machine
%" Pratt and Whitney screw machine
%" Pratt and Whitney screw machine
%" Cleveland automatic screw machine
%" Cleveland automatic screw machine
No. 52 National Acme automatic screw machine
No. 64 National Acme automatic screw machine
2A" Davis Turret Lathe Power Feed
24" Fay & Scott Turret Lathe
18 x 6 Lodge & Davis Turret Lathe, power feed

PLANERS
Pease
New Haven
Pond
CindnnatJ

.- .. Putnam
42 X 42 X 12 New Haven
2 X 42 X 14 Detrick ft Harvey Open Bide
44 T 44 X 12 L. W. Pond
Morton Portable

... ^, „ .
BORING MILLS

44- King Vertical, 2 Heads
34" Colbum Vertical, 1 Turret Heed
FrnnMin Horizontal
42" Nilea Car Wheel

,.» „, _ GEAR CUTTER
18 f?leaflon Bevel Gear QeneratAC
30" Flather Spur Gear Cutter

22 X 22 I B
24 X 24 X 4

26 X 26 X 6
30 X 30 X 8
40 X 38 X 14

Street railway. The Three Rivers Trac-
tion Co. are the owners.

Guelph, Ont.—The Toronto Suburban
Railway have almost completed the new
electric railway from Toronto to Guelph.
Some overhead construction has still to

be finished at this end.

Trenton, Ont.—The council will prob-
ably submit a by-law shortly for the pur-
pose of authorizing an issue of deben-
tures for $40,000 to cover the town's
share of a new bridge. The total cost

is estimated at $127,183, the Govern-
ment paying the balance.

Windsor, Ont.—Plans for a $45,000
bridge on Wyandotte Street, across the

M. C. R. tracks, have been approved of
by the city council, and the city solici-

tor has been instructed to make appli-

cation to the Dominion Railway Board
for an order directing the work to be
done.

Winnipeg, Man.—The laying of steel

on the twenty-five miles of grade east of
Foremost, Alta., on what will ultimately

be known as the Lethbridge-Weyburn
branch of the Canadian Pacific Railway
will be started immediately, it has been
announced. It is the intention of the

company to rush the work to completion
as fast as possible.

Refrigeration
Amherstburg, Ont.—The Falls Barron

Co. will build a cold storage plant to

cost $10,000.

Victoria, B.C.—The establishment of
a public abattoir is being considered by
the city council. Estimated cost of plant
is $20,000.

Amherstburg, Ont.—The erection of a
cold storage plant, at an estimated cost

of $10,000, is contemplated by the Falls

Barron Co. of this town.

St. Thomas, Ont.—The St. Thomas
Packing Co., Ltd., may rebuild a portion
of their plant, which was recently de-

stroyed by fire. General Manager, J.

Moody.

Tenders
Tavistock, Ont.—Tenders will be call-

ed at once for the erection of a distribu-

tion station in Tavistock for hydro-
electric power.

Winnipeg, Man.—Tenders are now be-
ing called for the construction of a

bridge at Headingly, to be built by the

municipality of Assiniboia, with as-

sistance under the Good Roads Act.

1915, for constructing radial brick chim-
r:ey for incinerating plant on Don Road-
way. Specifications and form of tender
may be obtained at Street Commission-
er's Office.

Begina, Sask.-Tenders will be re-

ceived by the City Commissioners up till

Monday, September 6, 1915, for the sup-
ply, delivery and erection of a 7,000,000-

gallon pumping unit at the city power
house. Specifications and other informa-
tion may be obtained from J. M. Mac-
Kay, superintendent of waterworks, Re-
gina, Sask.

Quebec, Que.—Tenders for storage

dam at the outlet of Lake St. Francis
will be received at the office of the Que-
bec Streams Commission, Room 264, Par-
liament Buildings, Quebec, until Tues-
day, September 7, 1915. Plans and speci-

fications can be seen at the above office

or at the Quebec Streams Commission's
office, Room 803, McGill Building, Mont-
real.

Berlin, Ont.—Tenders will be received

by the City Clerk until Tuesday, Septem-
ber 7th, 1915, for the construction of

sewage disposal works, comprising
tanks, filters, sludge beds and pumping
station. Plans and specifications may
be seen at the office of the Consulting

Engineers, Chipman & Power, 204 Mail
Building, Toronto, also at the City En-
gineer's Office, Berlin.

Toronto, Ont.—Tenders for under-

ground work, addressed to the Chairman
of Toronto Electrical Commissioners,

will be received until Tuesday, Sept. 7.

Details of work to be performed con-

sisting of laying cable ducts, building

manholes and transformer vaults. Plans

specifications and form of tender may
be obtained at the Purchasing and Engi-

neering Dept., 15 Wilton avenue.

Ottawa, Ont.—Tenders will be re-

ceived at this office until Wednesday,
September 8, 1915, for the construction

of station, water tank, engine-house,

transfer platform, standpipe pit, ash pit

and turntable foundations for the Carle-

ton Point Car Ferry Terminal, Prince

Edward Island. Plans, specifications,

and form of tender may be obtained

from the chief engineer. Department of

Railways and Canals, Ottawa; the chief

engineer, Canadian Government Rail-

ways, Moncton, N.B.; and the engineer

in charge, Car Ferry Terminals, Carle-

ton Point, P.E.I.

Personal
R. A. Spawton, of Halifax, N. S., is

to be appointed purchasing agent of the

Department of Marine and Fisheries at

Halifax.

Toronto, Ont.—Tenders will be re- P. J. Flynn, present manager of the

ceived up to Tuesday, September 7th, Winnipeg joint terminals, has been ap-
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Shrapnel and High Explosive

Grinding Wheels

Just a few of the many shapes and sizes we are

making for this work are here illustrated, all made of

our own artificial abrasive

"REXITE"
(CORUNDUM)

by either silicate or vitrified process, can give you

the names of many satisfied customers for whom
we have increased production and lowered costs.

Ask our Service Department for information concern-

ing your grinding needs.

Canadian Hart Wheels, Limited
MANUFACTURERS OF GRINDING WHEELS AND MACHINERY

HAMILTON, CANADA

7/ what you want is not advertised in this issue consult the Buyers' Directory at the back.
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IMMEDIATE DELIVERY

I We always carry a large stock of machine tools for

I general manufacturing purposes, and solicit inquiries

i requiring prompt delivery.

I We call attention to the following, on which we will

I quote attractive prices. All in thoroughly first-class

1 condition

:

Three 36" Fellows Gear Shapers.

Two 36" Brown & Sharpe turret head vertical boring mills.

One 30" throat Putnam heavy punch and shear, capacity 1" hole

in 1" plate.

One 72" King vertical boring mill with two heads.

One 48" Bement car wheel borer with crane.

One 38" Baush vertical boring mill, two heads.

One 39" Niles vertical boring mill, two heads.

Two 36" Snyder upright drills, pwwer feed, etc.

Two 5' Bickford radial drills.

Girard Machine and Tool Co.
491-493 N. Third Street, Philadelphia, Pa.

k 'A -
•
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GM£. FINISHING 18 Pr.iq
LYDDITE SHELL BASES

C.M.C. ENGINE LATHES
Our Lathes, with and
without turrets, are in-

stalled in the works of the

shell makers in Canada.

They are maintaining
their reputation for accur-

acy and rigidity under the

most severe service.

Write for prices and deliveries
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INGOT METALS

ANTIMONY,
TIN, COPPER,
LEAD, ZINC,

ALUMINUM

In stock and for

import.

A. C. LESLIE & CO.
LIMITED

MONTREAL

Costs and Output
are your difficult Factory problems
this year. On War Munitions and
Supplies, deliveries must be made.
Every minute you can save in manu-
facture helps to reduce your Costs.

On other lines, many of them with
markets restricted, every possible
cent of production coat must be
saved. Competition must be met
and men must be kept at work; this

puts it right up to the factory.

SEE OUR EXHIBIT
at the Canadian National Exhibi-
tion, in the Process Building, right
opposite the Hydro-Electric. Every-
thing is connected up and working,
and you will get suggestions of use
to you.

Time and Cost Eecording Appar-
atus.

Telephones for all purposes.

Bells, Annunciators, Fire Alarm
Systems, Watchman's Clocks, and
other Electrical Specialties.

We have the best in every line,

and prices are right. It will be 10
minutes well spent.

LINTZ-PORTER CO.
27 Yonze St. Arcade TORONTO

Main 482

For Turning Shrapnel

Correct cutting contour and angles.

Correct heat treatment.

No forging or tool dressing.

No heat treating.

Maximum output.

Tools for all operations.

SEND FOR CATALOG

The Ready Tool Company
BRIDGEPORT, CT.

R. W. ASHOROFT HONORED

A NUMBER of American manufae-
^^•turers, such as the Winchester Re-
peating Anns Co., the Yale & Towne
Mfg. Co., Berry BrotherB, Ltd., L. S.

Starrett & Co., and thirty-six others,

who are members of an organization

known as the Rice Leaders of the World
Association, have conferred a high

honor on one of Montreal's business

men.

Somewhat over a year ago, they of-

fered nearly $3,500 cash prizes for ideas

and suggestions. This was open to any-

body, and the ideas and suggestions

could relate to production, sales, adver-

tising or anything else.

The object of the offer was to develop

suggestions that would tend to improve

the methods or products of these Amer-
ican manufacturers.

But one idea could be submitted to

each manufacturer, no two ideas could

R. W. ASHCROFT.
Manager of publicity for the Canadian

Consolidated Rubber Co., Limited.

be alike, and each idea had to be com-

pressed into fifty words.

Thousands of Americans entered the

contest, together with a few Canadians,

Britishers and others, and the Second

Prize of $500 cash has been won by a

Canadian, R. W. Asheroft, of Montreal,

who is manager of publicity for the

Canadian Consolidated Rubber Co.,

Limited, and Associated Companies.

In presenting the prize, Elwood E.

Rice, president of the association, wrote

Mr. Asheroft as follows:

"To have earned this second prize

in this international competition

where people in all walks of life from

all parts of the world entered, is cer-
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"Hercules"

Twist Drills

FOR HIGH EXPLOSIVE
SHELLS

PROOF OF THE BACKBONE OF A DEILL IS IN
DRILLING SHELLS.
IF A DRILL HAS ANY WEAKNESS THIS CLASS OF
WORK WILL QUICKLY BEING IT OUT.
THE "HERCULES" HAS SCORED A WONDERFUL
SUCCESS IN MUNITION PLANTS—A FACT THAT
STRONGLY RECOMMENDS IT FOE ANY DEILLING
JOB IN THE PLANT.
The "Hercules" superiority is due to the use of High
Percentage Vanadium High-Speed Steel and the only
" Twisted-Wlile-Hot-Process" that retains all the

strength of the steel in the finished drill. The backbone
is all there because the grain of the steel is undisturbed,
insuring longer edge-holding and greater resistance to the

strains of drilling the toughest of metals.

We also make special Finishing and Roughing REAMEES
for shells.

The Whitman & Barnes Mfg.| Co.
Established 1854

St. Catharines,

Ontario

^^^^^^^1
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I BELIEVE
In Safety First and aluaya.
In providing Jor the Health of mu Fellow

Workmen.
In Light and Air and Sanitary Working Con-

ditions.
In clean, fresh drinking rcMer for everybody.
In the Safety, Economy and Man-betterment

of the

SANITARY
DRINKING
FOUNTAIN

CANADIAN MACHINERY

PATENT
ATTORNEYS

W. T. Cuffe-Quin
Pitnr Sol

RffiMMnJ Pi In try. L'.S klW.

47 Cmtral Champs, Elcw Strett
OTTAWA, CANADA m^ «^ ».m tmc.

Anociilt «*«rlt lor Ibe Lcfml PnltmUm bcfon tte CovtrwMot
Pilcat OAct. a qMUkf.

Cable addrcM :
'* Cqnin Otiawa."

PIlTryTQ TRADEMARKSH I Cn I O AND DESIGNS
PROCURED IN ALL COUNTRIES

•oeolal Attention ^hran to Patent Lltlgatlofi

Pamphlet sent fren on application.

RIDOUT & MAYBEE 59 Vonga street

rOKOMTO

The loss of a man through impure drinking
water is a crime that "the front office" must
bear.
An ugly statement, isn't it! But true, abso-

lutely.

When a man comes to worlt in your factory
he puts his health in your keeping.
Are you «iilling to take chances on such a

tnist?
Impure drinking conditions are responsible for

more tragedies than any machine ever built.
Apply the "Safety Firel" Principles to your

water supply: don't deny your men a clean,
fresh drink of water.
Conserve their health and they will improve

your profits; mark yourself as worthy of the
name of "emplo,ver.

"

Install the Gold Medal winner Pure in your
plant: office and shop alike.
The only Sanitary Drinking Foimtain that is

safe, sanitary, simple, automatic in control and
ea-sily attached.
Let us tell you just what it will cost vou to

"PURO -FY

ATENTS
I PROMPTLY SECUREDI

In all countries. Ask for our iDventor'*
Adviser, which will be sent free.

MARION & MARION, 364 University St.

Merchants Bank Bnlldinr, corner St.
Catherine St.. MONTREAIi, Phone Cp «474

and Washington, D.C., U.8.A.

99

YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 University Ave., Toronto, Canada

Save $40 to $90 on First Co«t

Witti DiVlrnvir'a 1 0-Inch UniversalW Itn XVICKOW S Index Centers
We are originators of design. You save from $10
to $93 on first cost, and many times that by their

simple construction and conse-
quent ease of opet-atioQ.

Let's prove it to you.

'--> r^Hk Price Only $85 Ne(,

F.O.B. Cars Chicago

Get the Original Accuracy Guaranteed
SoJJ by all dealers. Write to-day for particulars

Fred. G. Dickow, 37 So. Drsplaiaes ^1.. Ckic to. III. .U.S.A.

WANTED THE PATENT REVIEW
Lamest circulation of any publication
devoted entirely to patents. Free samples.

Get a free copy at once

5 ^
o §

« ra

.2 EH

S 00

n3

OS

NEW INVENTIONS
Send for full list of inventions wanted by manufacturers. Get a copy of our

new Booklet "KEFKKENCE GUIDE FOR 1NVEXT0R8." It tells about
how to obtain a patent and every inventor should have a copy. If you have
any inventions worked out, make a sketch and uumber the parts. Send it

with a description of it in your own words, referring to the parts by numbers.
Tell how it works, and state its advantages. If you send model be sure that it

bears your name, so that we can tell by whom it is sent. Free Search of
Patent Office Records. It may mean your fortune. $45,000 paid for some
inventions. $10,000 offered for others. Write us at once. Send names of others
you know to be interested in inventions.

HAROLD C SHIPMAN Rr TO Registered Patent Attorney.t.in.n.\Jt^U V,. OniriVI/^l'N Ot K^\J., 193 Hope Bldg.. Ottawa. Can.
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tainly a great evidence of your un-
usual ability, and in which you are
indeed justified in taking exceptional
pride.

"I extend to you my best wishes
for the continued success your able
efforts so richly deserve."

This is not only a feather in Mr. Ash-
eroft's cap, but is also a compliment to
the business ability of Canadians, par-
ticularly in view of the fact that Al!r.

Ashcroft only heard of the contest a
few weeks before it closed last May,
and therefore had but very little time in
which to compile and submit his ideas.
No special publicity was given to the

contest in Canada, so those resident in
the United States, who had a whole year
in which to evolve ideas, naturally had a
better opportunity than Canadians to
successfully compete.

Contracts Awarded
Brampton, Ont.—The Copeland-Chat-

terson Co. have let the contract for an
addition to their factory to Hill & Mc-
Culloch.

Renfrew, Ont.—The Renfrew Electric
Co. recently received a large order from
the Northern Electric Co., which hither-

to had been buying these particular
goods from an American concern.

Montreal, Que.—The contract for the

structural steel for the addition to No.
1 elevator for the Harbor Commission
has been let to the Dominion Bridge
Co., Lachine, Que.

The Canadian Brakeshoe Co., of Sher-
brooke. Que., have placed an order for

the installation of a Snyder electric fur-

nace for the melting of steel. The steel

will be used for the manufacture of 4 in.

rounds to be forged into shells for the

British Government. The Snyder elec-

tric furnace is being installed under guar-

antee as to operating cost. These furn-

aces are built by the Snyder Electric

Furnace Co., Chicago. 111.

Wood -Working
Matsqui, B.C.—T. Z. Smith will build

a factory for the manufacture of boxes.

Sidney, N.S.—Wrights, Ltd., will

build a furniture factory to cost $25,000.

Petrolia, Ont.—R. D. Hall will build a

factory for the manufacture of gates

and woodenware of all kinds.

Montreal, Que.—H. A. Broeliu, 294 St.

Catherine street, east, is asking infor-

mation and prices on wood-working ma-
chinery, etc.

Bishops' Falls, Nfld.—The Albert F.

Reed Co. plans the erection of a factory

for the manufacture of wood pulp, lum-

ber, timber, etc.
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DRILLING SHELLS
That's "COLBURN" Work

"Colburn" work because it's hard work in tough metals — a case of drive, drive, drive, day
and night. Speed is the thing—and these are conditions Colburn Drilling Machines were built
to meet and do meet, for we are shipping lots of them to manufacturers here and abroad for
shrapnel work and for drilling lyddite shells.

Colburn Heavy Duty Drill Presses are powerful, stiff and rigid. There is absolutely no spring,
drill breakage is small and drills wear long between grinds.

Bulletins and complete description.

TEVKK l<X)R TIUPI'INC.

AITOM.ATIC FKED UV HAND

METHOD OF
HAISING AND I.OWEUiNC
AVOIDS .MAKING HOLK

IN KFXHJR

COLBURN MACHINE TOOL CO., Franklin, Pa., U.S.A.

// what you want is not advertised in th's ismie con»idt the Bui/ers' Directory at the back.
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OUTGROWN EQUIPMENT — LatlleB,
Planers, Drill Presses, Holt Cutters,
Grinders, Blowers, Key Seaterg, Miller*,
Steam Hammer, Punch Presses, Wood-
working and Tinsmith's Machinery.
Send for descriptive list. Attractive
prices—prompt deliveries.

Port Huron Engine & Thresher Co.
PORT HURON. MICH.

ETAL
STAMPINGS

\f We

M
are manufactur-

ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel

stamping in Nickel,
Brass or Copper.

">l

Send us a sample
order. J

W.H.BANFIELD&SONS
120 Adelaide St. W., Toronto

Classified Advertisements

H Those who wish to sell or buy a buslneaa,
obtain competent help, connect with latls-

factory positions, or secure aid In starting new
enterprises, should not fall to use the Want
Ad. Page of "CANADIAN MACHINERY."

ONE DOUBLE END PUNCH AND SHEARS,
22" throat, about 7,000 lbs. This Is new;
punched one bridge, $500.00; also one 9"

throat punch, %". A. Dick & Song, Alton,
Ont.

WANTED—DRAWINGS OR BLUE PRINTS
of turrets suitable to go on carriages and
also on shears of 14", 16", 18" and 20" engine
lathe. Box 154, Canadian Machinery.

IMMEDIATE
DELIVERY

ENGINE AND TURRET lATHES.

14" X 5' Putnam (2).

16" X 6' Flather (6).

16" X 6' Flather, Taper Attch.

IS" X 6' Barker (6).

18" X 8' Barker.
20" X 10' Porter.

28" X 12' Fifield.

2 X 24 Jones & Lamson Turret
Lathe.

26" Draper Turret Lathe, Ihi" hole.

28" Pond Rigid Turret, 4" hole.

30" Lodge & Shipley Turret Lathe.
2" Bardons & Oliver Screw Machine.

iVi" Pearson Screw Machine.

W' Hartford Automatics (2).

MILLING MACHINE'S.

Whitney Hand Millers (13).

No. 3 Fox Hand and Power Miller.^
(2).

No. 12 Garvin, Hand and Power (2V
No. 1 Brown & Sharpe Plain Millers

(6).

No. 9 Kem.psmith, plain.

No. 6 Grant Manufacturing Miller.

ABOVE P.ABTIAI, LIST ONLY.

A.D.White Machinery Co.
108-U4 N. Jefferson St., CHICAGO

Bury, Que.—L. H. Martin, whose saw-
mill was recently destroyed by fire, with
a loss of $8,000, will rebuild and will be
in the market for new machinery.

Catalogues

Norton Ball Bearing Jack made by A.
E. Norton, Ltd., Coaticook, Que. Cata-

loffue No. 28 describes a complete line

featuring the various types of ball-bear-

ing jacks. Tables give the principal di-

mensions, weight and list price of each
size, and are accompanied by illustra-

tions of the different types and repair

parts. Interested readers may obtain

copies by writing the company.

Link-Belt and Sprocket Wheels.—The
Link-Belt Co., Philadelphia, Pa., are dis-

tributing Section A of getieral catalogue

No. 110, dealing with the original

"Ewart" detachable link-belt and

sprocket wheels. A large number of

fnll-size cuts are shown of standard and
special sizes of "Ewart" link-belts and

a number of attachments are also illus-

trated. The catalogue also contains a

brief description and price list of at-

tachments, also price lists of sprocket

wheels and "Ewart" detachable link-

belts.

Betson's Plastic Fire Brick for one-

piece boiler furnace linings is the title

cf a 20-page booklet being distributed.

The Betson Plastic Fire Brick Co. Rome,
N.Y.. make this material. The booklet

tells how to construct a solid gas-tight,

one-piece boiler furnace lining through-

out from this plastic refractory material

without the use of any special tools. It

gives directions for the testing of boiler

settings for air leaks, and for the im-

mediate repair, without shut-down, of

cracks and holes, to preserve the life of

ordinary brick linings to the time when
they can be replaced. Illustrations and

diagrams show the one-piece lining as

applied to the several tjT^es of boilers in

general use. Copies of this book will be

sent on request to those concerned with

the management of boilers.

WOLFRAM
HIGH SPEED 5TEEL

VULCAN CRUCIBLE STEEL COMPANY, ALIQUIPPA, PA.
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"Here is a Die Head that you can depend upon"

A Geometric Self-Opening and

Adjustable Screw-Cutting Die Head
They are being used with absolute satisfaction on
every make of Screw Machine.

A micrometer adjustment makes possible quick
and accurate variations for a tight or loose-fitting

screw. The chasers open automatically, so that
no backing off occurs to injure the thread. Length
of thread accurately governed — short or long.

Arranged for cutting any diameter, pitch and
form of thread. Right or left-hand. Flush to
shoulder, where required.

Let us recommend the right sort of Die Head for
your work.

The GEOMETRIC TOOL COMPANY
NEW HAVEN, CONN., U.S.A.

CANADIAN AGENTS : Williams & WiUon, Limited, Montreal.

The A. R. Williams Machinery Co., Limited, Toronto, Winnipeg, St. John, N.B.

How xMuch Is It Worth?
Yon will find this issue of CANADIAN MACHINERY
interesting and instructive. Can you place a dollar-and-cents

value on the information it contains? If you can, then
nniltiply it by fifty-two, and if the result is less than one
dollar, we have nothing further to suggest. If, however, the

result is more than one dollar, why not send us your sub-

scription for one year—fifty-two issues?

If you are already a subscriber you will perhaps be able to

recommend Canadian Machinery to some friend wJio isn't.

This will help us, it will help your friend, and having done

this, it will help you.

SIGN. TEAR OFF AND MAIL TO-DAY

FOR YOUR
CONVENIENCE

,1915.

Canadian Machinery,
143-15.3 University Ave.,

Toronto.

(lentlemen :

—

PIea.sc enter my name aa a snb.«criber to your paper for one
• year, and until ordered discontinued, for which I a^ree to pay
$2,00 on receipt of bill.

Name
Addres.s

Position

Firm

If what you want is not advertised in thi» ''»»?/e consult the Buyers' Directory at the back.



36 Volume XI\.

INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining Newt. f

Engineering

Sherbrooke, Que.—The Eustis Mining
Co. plant lias been destroyed by fire, the

loss being estimated at $50,000.

Murray Bay, Que.—The boiler-room

and laundry at the Manoir Richelieu

have been destroyed by fire, the loss

being estimated at $20,000.

Brighton, Ont.—The D. J. Barker

Foundry Co. have let the contract for

the erection of a foundry to Thomas
Garnett & Sons, Port Hope. Estimated

cost, $13,000.

Bumaby, B.C.—The Shell Oil Co. will

spend $110,000 on improvements and

buildings to be constructed at its plant as

well as the erection of six tanks with a

capacity of from 5,000 to 38,000 gallons

each.

Hamilton, Ont.—The Canadian Horse

Shoe Co. which was recently incorporated

with a capital stock of .$300,000, is erect-

ing a plant which will represent an outlay

of $150,000. The plant will ultimately

require the addition of a rolling mill.

Chatham, Ont.—Representatives of

an automobile concern, believed to be lo-

cated in Brantford, are negotiating with

the Canadian Wolverine Mfg. Co. for

the purchase of their plant on St. Clair

Street, apparently with the object of

starting the manufacturing of automo-

biles here. The Wolverine Co. has de-

cided to discontinue manufacturing cer-

tain lines of brass goods, but have not

formulated definite plans for the future.

Municipal
Thetford Mines, Que.—A waterworks

system will be installed at a cost of

$12,000.

New Westminster, B.C.—The City

Council are considering laying a 14-in.

water main to cost $15,000.

Edmonton, Alta.—A by-law is con-

templated to raise $250,000 for the build-

ing of a sewage disposal plant.

Guelph, Ont.—The city will spend $24,-

500 on extensions to be made to the water

works plant. F. McArthur is the engineer.

Listowel, Ont.—The by-law providing

for the construction of a waterworks

system has been carried, and tenders

will be called shortly. Approximate cost,

$5,400.

Cochrane, Ont.—The Town Council

will shortly call for tenders on exten-

sions to the water and sewerage systems.

Welland, Ont.—A by-law will be voted

on by the ratepayers on Sept. 20 to fix an

assessment of ,$5,000 for ten years to the

Weedon Mining Co., who propose estab-

lishing a zinc smelter here.

Youngstown, Alta.—A by-law is con-

templated to provide ,$8,400 for the pur-

chase of fire apparatus, sinking well,

building fire hall, and putting in tank
and reservoir.

Markham, Ont.—The village council

have decided to submit a by-law to the

ratepayers on October 2, authorizing the

raising of $20,000 for the construction

and installation of a modem water-
works system.

St. Hyacinthe, Que.—A by-law will

be submitted to the ratepayers on Sep-
tember 16 providing for the construction

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen, consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 was appropri-
ation:—George Gault, Winnipeg;
Henry Laporte, Montreal; A. E-

Kemp, Toronto. Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

of gravity filters and the installation of

two pumps, motor, boilers, pipe connec-

tions, valves, etc., estimated to cost

.$75,000.

Owen Sound, Ont.—At a joint meet-

ing of the Utilities Commission and the

Finance and Fire Committees held on

September 1, it was decided to recom-

mend to the council the extension of the

high pressure waterworks system to the

factory district on the west side of the

town. It is estimated that the cost of

the proposed extensions will be in the

neighborhood of $5,000.

Electrical

Dutton, Ont.—^Hydro was officially

turned on here on August 30 by Sir

Adam Beck.

Harriston, Ont.—^At a special meet-

ing of the Town Council the hydro-elec-

tric by-law, recently approved by the

ratepayers, was given its third reading.

Chatham, Ont.—At a meeting held at

Kent Centre on August 20 farmers of
the district decided to have an engineer
prepare estimates of the cost of erect-

ing a hydro distributing line into that

part of the county.

General Industrial

Winnipeg, Man.—The Auto Light Gas
Mfg. Co. will build a new plant at 462
Lipton street.

Ottawa, Ont.—The Ottawa Sanitary

Laundry Co. is building a new laundry at

an estimated cost of .$40,000. M. M.
i^yke is manager.

Winnipeg, Man.—The Concrete Post

Co.. which already has factories in Sas-

katchewan and Ontario, has recently se-

cured quarters for a factory in Winnipeg
situated on .James street east.

Cochrane, Ont.—The Metagami Pulp &
Paper Co. are about to commence opera-

tions in connection with the establish-

ment of a pulp and paper mill on the

Metagami River, thirty miles west of this

place

Building Notes

Montreal, Que.—A permit has been is-

sued to the Ogilvie Flour Mills Co. for

alterations to their mill here. The cost

is estimated at $3,500.

Port Arthur, Ont.—A permit has been

issued to the National Elevator Co. for

the erection of an elevator at Third Ave-

nue and King street. Approximate cost,

•flo.OOO.

Hamilton, Ont.—The Canadian Cart-

ridge Co. liave secured a permit to ex-

tend their office building at a cost of

•$2,000. Christman & Co. have the con-

tract.

Winnipeg, Man.—All the tenders for

the new Ford building to be erected at

the corner of Portage Avenue and Wall

Street are now in, the time limit having

expired.

Winnipeg, Man.—Work lias started on

;i contract which the Carter-Halls-

Aldinger Co. has obtained for the erec-

tion of a big assembling plant for the

Ford Company at Portage avenue and
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Have You Asked This Question

:

" Which is the best Time Recording
System for me to buy''—

The Individual Time Card or the Dial Recorder ?

YOUR business may demand one or the other. We make
both; but the great majority of users to-day prefer the
Individual Card System—and the following are some

of the reasons as compiled by our Research Department:

1. The Individual Card—that is a separate time card for
each employee — is verv valuable because of THE
GREATLY INCREASED "PUBLICITY AT THE TIME
OF RECORDING which to a vast extent eliminates the
possibility of one employee registering for another.

2. GREAT FLEXIBILITY OF THE CARD SYSTEM,
which allows an "In CARD RACK" to be placed in each
department, locked and opened only by the foreman, which
does away with the loss of time, heavy in the aggregate, of
the employee loitering between the Recorder and his bench.
This check is impossible with the Dial Recorder.

3. The employee has more confidence in the Card System.
He can see for himself that the record, at the time he makes
•it, is fair and correct, saving future disputes and giving him
the proper mental attitude towards the recording system.

4. In making up the pay roll the Individual Time Cards
can be divided amongst several of the office staff', so that the
work can be quickly done. With the Dial System one clerk,

only, can handle the record.

5. The two-color registration, the red showing every "late

time in" and every "early time out," is an inten.aely valual)le

feature as every employee sees his own card 24 times a week,
impres.sing him EVERY TIME WITH HIS OWN
TARDINESS OR SLACKNESS.

6. RELATIVE COST.—The Individual Time Card
System is, generally speaking, less expensive than the Dial

Recorder.

Point Number 2—FLEXIBILITY—explained above ha-

brought about in thousands of plants the use of an Individual

Card Sy.stem in each department which not only saves the

walking time but increases the output. This naturally

reduces the overhead. This feature has been commented
upon in hundreds of letters received from time to time by
our u.sers.

Wli.v not take advuntaKe of our skilled a<lvlfe In Noleetinic a R<'<'or<llnK

R.VHtem that will Nave you money four tinieH a day every workluK daj' In

the year, Let Uf> hear from ,vou—wrltlni; for Infornuition puts you under
no ohiiffation to l>n>'.

$95
Is the price of this Intematlonal
Time Card Recorder. Prices up
according to style and size.

International Time Recording Company of Canada

Officet : Ryrie Bldg.
Cor. Shuter and Yonge Sts.

LIMITED, TORONTO, CANADA
F. E. MUTTON

Manager

If what you want ?'« not advertised in this issue consult the Buyers' Directory at the back.
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Wall street. The building, wliicli will cost

about .fidd.OOO, will bo of reinforced con-

crete, witli exterior walls of red, pressed

brick. It will be 200 feet by 150 feet, and
win be four storeys high.

Contracts Awarded
Berlin, Ont.—The Kaufman Rubber

Co. has received an order for hip boots
from tlie British Government, valued at

$40,000.

James Malcolm, of the Andrew Mal-
colm Furniture Co., Kincardine, Ont.,

has secured a contract for the making of

shell boxes.

Lachine, Que.—The contract for the
construction of an incinerator lias been
let iby the City Council to the Atlas Con-
struction Co., Montreal, at $9,000.

Point Pelee, Ont.—The contract for
the erection of a lighthouse tower has
been let by the Department of Marine
and Fisheries, Ottawa, to Charles Mat-
taini, Fergus, Ont., at $8,49-0.

Toronto, Ont.-^Contract for supply
and installation of 7,000 ft. 13,200 volt,

paper-insulated, lead-covered cable has
been awarded to Eugene Phillips Elec-
trical Works, Montreal, by the Toronto
Hydro-Electrical System.

Maillardville, B.C.—The Widdess, Mc-
Donald Co.. ot Vancouver, have been
awarded the contract for supplying the
material necessary for the installation

of the Maillardville water system at a

figure of $3,249.25 by the Coquitlam
Council.

Drumheller, Alta.—The following con-
tracts liave been awarded in connection
with the installation of the waterworks
system:—E. R. Leverton, Calgary, con-
struction of system, $5,170; elevated
tank and housing, Vancouver Wood Pipe
& Tank Co., Vancouver, $1,145; duplex
pump, Canadian Western Foundry &
Supply Co., Calgary, $410; boiler, etc.,

E. Leonard & Sons, Ltd., Calgary, $1,-

127; hydrants. Empire Waterworks Sup-
ply Co., Winnipeg, $47.11 each; 6-inch
valves, Canadian Western Foundry &
Supply Co., $10.77 each; 6-inch steel

pipe and specials. General Supplies,
Ltd., Calgary, 59c per foot.

New Incorporations
The Patent Grates Co. has been incor-

porated at Ottawa, with a capital of

$50,000, to manufacture patent iboiler

grates at Sorel, Que. Incorporators

—

Arthur Langlois, Francis Hurtubise, of

Montreal.

The Burnall, Ltd., has been incor-

porated at Toronto, with a capital of

$100,000, to manufacture lighting and
heating plants at Toronto. Incorpora-

tors—-Bessie Cook, William Henry Lati-

mer, of Toronto.

Everyman's Car Co. has been incor-

porated at Ottawa with a capital of $40,-
0')() to manufacture motor cars, truck-i

and motor vehicles of all kinds at Ottawa.
Incorporators, Arthur Mereilith Jacques,

Frank H. Jacques, and Charles A.
Jacques, all of Montreal.

British-American Chemical Co. has
been incorporated at Ottawa with a capi-

tal of $50,0()(» to Tnanufacture eheiiucal for

medicinal and industrial purposes at

Montreal. Incorporators, Errol Langue-
(toc, Ral])h Erskine, Allan and Ernest
Copeland, all of Montreal.

The Excel Chemical Co. has been in-

corporated at Ottawa, with a capital of

ALLIES' PURCHASING
AGENTS

The Trade and Commerce De-
partment, Ottawa, has published
the following list of purchasing
agents for military purposes for
the allied Governments:

—

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56
McGill Street, Montreal; Captain
Lafoulloux, Hotel Brevort, New
York; Direction de I'lntendance
Ministere de la Guerre, Bordeaux,
France; M. De la Chaume, 28
Br,oadway, Westminster, London.

Russian.—Messrs. S. Ruperti
and Alexsieff, care Military At-
tache, Russian Embassy, Wash-
ington, D.C.

$1,000,000, to manufacture all kinds of

chemicals, explosives and other products
of a similar nature at Montreal, Que.

Incorporators—Eugene H. Godin and
.Joseph E. Morier, all of Montreal.

The Flexible Metal Hose Co. has been

incorporated at Ottawa, with a capital

of $200,000, to take over the business of

Charles Forth, manufacturer of flexible

metal hose and other products. Incor-
porators—James B. Watson, Francis E.

Higgerty, of Otiawa.

The Zinc Co. has been incorporated at

Ottawa, witli a capital of $100,000, to

operate zinc mines and smelters at Sher-

brooke. Que. Incorporators— Leland
Drew Adams, Charles Herbert Maxey,
of Oaklands, Cal., and John Perley

Wells, of Sherbrooke, Que.

The Capital Electric Co. has been in-

corporated at Ottawa, with a capital of

$40,000 to carry on business as iron-

founders and maciiinists at Ottawa, Ont.

Incorporators, Robert P. Moodie, Edward
Thomas Headley and Bernard Gillies, all

of Ottawa.

The Russell Fireproofing Co. lias been
incorpoiateil at Ottawa with a capital of

$250,000 to manufacture fireproofing

materials, brick and tile, etc., at Russell,

Ont. Incorporators, Andrew Walker,
Hiram Kenney and James A. Cochrane,
allof Rus.sell,'Ont.

Manne
Port Arthur, Ont.—The steamers Tur-

ret Cape, Turret Chief and Paliki are to

be added to those formerly on the Great
Lakes and now doing service on the At-
lantic. Ail were ocean-going vessels be-

fore being brouiiht to the lakes.

Steamer Condemned.—The steamer
Helen R., jdyiiiL;- between North Bay and
the Frencli River, lias been condemned
by Government officers, and is now laid

up at the wharf. North Bay. She failed

to carry the necessary lifeboats an<i

belts as required by law.

Submarine Destructiveness.—Lloyd 's

official report for the quarter ended
August 12 gives the loss to British ship-

ping by submarines as 77 vessels. At
that fearful rate, says the Wall Street

Journal, there won't be anything left of

the British merchant marine in 200
years.

Montreal, Que.—After spending five

weeks in dry dock at St. John's, New-
foundland, the steamer Polan Hall ar-

rived in Montreal on September 2. In a
dense fog the vessel ran into a short

cliff, about 100 feet high, just north of
Cape Race, and pounded on a rocky bot-

tom for an liour before being relieved.

New Brunswick Shipping Situation.

—

The announcement has been made that

the British deck-load law will not come
into operation this year until November
15. This will mean that steamships

with summer deck-loads will be able to

clear from New Brunswick ports up to

November 1 at least. This extension

will mean a period of greatly increased

activity at St. -John. So far this year
the summer sliipping business has been
aliead of last year.

Montreal, Que.—The master of the

steamer Alexandria, Captain William
Bloomfield, was justified in his action in

beaching tlie vessel, in a judgment given

on September 3, by Captain L. A. De-
mers, Dominion Wreck Commissioner.

The Alexandria was lost in a hurricane

off Scarboro Bluffs, near Toronto, on

August 3. The master ran her on the

beach and she went to pieces. The com-
missioner finds no fault with this ac-



September 9, 1915. CANADIAN MACHINERY 39

One of the types of Crawford Sectional
Ovens used by Manufacturers for Baking
theVarnish or Protection Finish on Shrapnel
and High Explosive Shells.

These ovens are equipped with the only gas burner that

gives a combined radiated heat and circulation of pre-

heated air in the oven.

The gas and aii- arc mixed and combus-

tion in the large cylinder supported b}"

air from a positive pressure blower which

gives the highest efficiency and economy
known for burning either city, natural,

gasoline or producer gas, and there is no

exposed flame in the oven.

The truck shown holds (120) twenty-

eight-pound shells and is planned to stand

the shells on end, resting on angles.

Other designs have been built for shells

I'anging in weight from fifteen to eight

hundred pounds, the last mentioned shell

l.'oing forty-eight inches high by twelve

inches in diameter.

The Oven Equipment & Manufacturing Company
NEW HAVEN, CONN., U.S.A.

Canadian Repre*entativ.«: THE A. R. WILLIAMS MACHINERY CO., LIMITED. TORONTO, CANADA

// what you want is not advertised in this issue consult the Buyers' Directory at the hack.
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Rumsly-Wactis Machinery Go.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-Hand Tools in

Stock for Immediate Delivery:

LATHES

15" X 6' Von Wyck.
16" X 6' Porter.
18" X 12' Blalsdell.
20" X 10' Flfleld.
24" X 8' Sherman.
36" X 16' Flfleld.

TURRET LATHES and SCREW
MACHINES

Pratt & Whitney No. 1 Screw Mach.
Garvin %" Screw Machine.
Pearson 1%" Screw Machine.
Clereland 1" Automatic (6).
Cleveland 1%" Automatic.
Cleveland 2Mi" Automatic (2).
Acme %" Automatic.
Lodge & Davis 18" Monitor.
Glsholt 24" Manufacturers' Turret.

PLANERS AND SHAPERS

36" X 36" X 8' American, 2 heads.
36" X 35" X 15' Powell, 2 headi.
14" Gould & Eberhardt Cranli.
15" Hendey Tool Room.
16" Stockbridge Crank P.D.F.
21" Averbeck B.G. Crank.

DRILL PRESSES

20" Miscellaneous Makes (20).
21" Cincinnati (2).
22%" Barnes.
26" Sibley & Ware.
28" Barnes.
28" Sibley & Ware.
31" Barnes.
Avey 2-spindIe ball-bearing.
Bausch No. 10, 16" Cluster.
Andrews 6-splndIe, adjustable.
Bickforrt 3%' Plain Radial.
Prentice 5' Plain Radial.

MILLING MACHINES

No. 3 Fox Hand and Power.
No. LeBIond, plain.
No. 2 Owen, plain.
No. 3 Pratt & Whitney, plain.
No. 3-A Owen Universal.
No. 4 Becker Vertical.
Becker No. 7 Lincoln.
Phoenix No. 1 Lincoln.

PRESSES

Bliss No. 18 o.b.i.
Bliss No. 19 o.b.l.
Bliss No. 42 o.b.l
Rockford No. 2 o.b.l.
American Can No. 3 o.b.l.
Walsh No. 4 o.b.l.
American Can. No. 4% o.b.i.
Bauroth No. 5 o.b.l.
Bliss No. en-N Double Acting.
Adriance No. 12-A Double Acting.
Toledo No. 14 Homing.
Toledo No. 94-A Double Crank.

MISCELLANEOUS

Bullard 42" Boring Mill.
Newark No. 2-A Auto Gear Cutter.
Landis 12 x 42" Plain Grinder.
Glsholt Universal Tool Room Grinder.
Acme IM" Bolt Cutter.
Acme 2H" Bolt Cutter.
No. 2 and No. 3 M. & M. Keyseaters,
No. 3 Baker Keyseater with rotary

table.

tion, and exonerates everybody else in

coniieftioii with it.

rersonal

R. W. Hendry, of Hendry, Ltd., has
l)(!tn appointed raanagnng director of the

Halifax and Sheet Harbor Steamship
Co., Halifax, N.S.

R. J. Cluff has resigned his iwsition as

;;eneral inanasrer of Steel & Radiation,

Ltd., Toronto, to engage in the manii-

f;i(-tiire of war munitions.

Geo. L. Williams, of Brampton, Ont.,

has taken over the management of a

shoe factory in Toronto and left for that

city last week to assume control.

Charles A. Murton lias been appointed
sole representative in Hamilton, Ont., of
the Ahem Safe Co., Montreal, the well-

known makers of fire-proof safes, vault

doors, etc.

Hon. Finlay McDiarmid, Minister of
Public Works, and Hon. I. B. Lucas, At-
torney General for Ontario, who have
been touring Western Canada, have re-

turned to Toronto.

John L. Feeney, of Fredericton. N.B.,

has been appointed by the Provincial

Government of New Brunswick to the

position of foad engineer in charge of all

important highway improvements.

John Knox, treasurer of the Dominion
Power & Transmission Co.. died at his

home. 15 Robinson street. Hamilton,
Ont., on Aug. 31. The late Mr. Knof
was born at Kilwinning, Ayrshire, Scot-

land, and came to this city ^2 years ago.

Giles S. Ransom died at his late resi-

dence, .386 Indian Road, Toronto, Ont..

on Aug. 3L at the age of 62. The late

Mr. Ransom was born in Buffalo, N.Y..

in 1853, wlere he received his education.

About 40 years ago he came to Toronto,

where he has resided ever since. For the

past 27 years he had been president of

the Toronto Furnace & Crematory Co.

Trade Gossip
Hespeler, Ont.—^The employees of the

R. Forbes Co. have raised $750 towards

the purchase of a machine gun.

The Dominion Canners, Ltd., whose
head office is at Hamilton, Ont., have

taken over the British-Canadian Can-

ning Co.

The North Bay Iron Works, of North

Bay, Ont., liave secured a contract from

the Sturgeon Falls Pulp & Paper Co. to

supply all castings and machine work
for a year. The contract will amount to

at least .$25,000.

Save $40 to $90 on First Cost

W,»-k rj.'^L^ ". 10-Inch Univarsal
Ith Jjickow 8 ,„d,„ Center.

We are originators of design. You save from $40

to $90 OQ first cost, and many times that by their

simple construction and cons«-

itient ease of opei«tlon.

Let's prore it to you.

Price Only S8S Net.

F.O.B. Cars Chicaco

Get the Orisinal -Accuracy Guaranteed
Sold by all dealert. Vvrtte to-day for ^art'cularw

Fred. C. Dlckow, 37 So. Oriplaises M.. Ckio ^o. IIL.I.S.A

PURO
(MADE IN CANADA)

Saves Dollars
Why let that ohl-fa-shinne*! faucet go on year
after year wasting water—MONEY?
Why more drinking cnps and gla**es. only to
become iinsanitarj—lost, broken or carried away"?
Puro Sanitary Drinking Fountain Btoi» all tlujt

needle.tss waste. Puro saves you 2B% on the
water hiU alone, Pviro .saves you all that money
you spend for cups. YET Puro in always icaJy
with a clear, cool drink with dollars in the
bank. -*

<4

Puro Pays for Itself

You don't have to wait years to get back the
small investment you have tied up in Puro
equipment—
You start cashing in at once—not only on your
water bill saving, but on the increased efficiency
of your workers as well.

Men like PURO— it'.s clean. No danger ol

deadly germs lurking in its sparkling bubble.
Write us—tell how many men. how many de-
p.irtments, and we'll tell yoti how much the
cost will bo to

PURO -FYy9

YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 University Ave., Toronto, Canada
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Shell Varnishing
Equipment

For the manufacture of
Lyddite Shells you can have
in the Bowser Shell Varnish-
ing Equipment a fixture that
will enable you to varnish
the shells with greater speed
than by any other method.

Time and Materials
Saved

The pump exactly fills the shells without overflow. No var-
nish on the outside—no useless labor—no loss of time or materials.

Safe Storage
Systems

We manufacture Oil Handling Devices for all conditions and
oils. Full information will be fur-

nished upon request.

Awarded Higbest Honors—Grand Prize aod Gold
Medal— at Panama-Pacific International Expo-
sition,— San Francisco, Cal., U. S. A. 1915.

Made in Canadian Works by Canadian
Workmen and Sold by Canadian Salesmen.

S. F. Bowser& Co.,

^^ 66-68 Frazer Avenue

Toronto, Ontario, Can.
Sales Offices in all Centers and
Representatives Everywhere

Iestablismeo leey

(standard the World Over)

ECONOMIC WATER OIL
SHKM, MANIFACTI RKRS use JX'ONOMIC WATER OIL tor

MKT.Mi <TTTIN(J of fvtiy description: It will not gum nor
nisi, ai](l it 8.\VKS TIMK A.ND LABOK.

UK CAN SAVK VOr 50% In the COST (if .Vnur CCTTINO
MIXTIKK HKCAISE
ONK <iAI.I.<)N if IX'O.VO.MIC WATER OIL will mix readily
Willi 30 to no Knlldiis of WATER, iiiaklng ii thick, creamy
emulsion, .iiid giving you a cutting mixture which will not
(inlv lie HatlHfa<'lury, but Will pvoduce very ECONOMIC
RESi:i,TS.

One TRIAL ORDER will prove our STATBMENT.

Made in Canada

Canadian Economic Lubricant Co.

MONTREAL
LIMITED

1040-1042 Durocher St.

Our Newly Designed

Shrapnel Shell

Cleaning Machine
Cleans all Standard Sizes
and accommodates various other sizes

The table of this machine has six shell pockets.
Three of these are in the Blasting Department, and
the other three, as shown in the ilUistratiou, are in

the open. Thus, while three of the shells are being
cleaned, the operator can remove the other three that
have been cleaned, replacing them with three more to

be blasted.

Consequently the machine can be kept in constant
operation.

This machine, if connected to any exhaust system,
will be nearly dustless and absolutely automatic in

operation.

On the sand blasting table proper the division
plates are lined with wood. This protects the steel

plate. The wood is inexpensive and easily replaced.
The machine is so designed that the copper band

groove is blasted on the exterior of the shell and an-
other nozzle blasts the upper part of the exterior of
the shell.

Its capacity for continuous running is from 150 to
200 Shells per hour.

We are anxious to tell you all about it.

Write us.

Uc (ICC miniiifurturcrii u] Sand lilast equip-
ment for null flnrtifuUir need. Atitu cU'ttninu
miUH, (lunt itrn'MtcrM, t-iiiilcr miU«, reain
ttriittlrrs antl nthrr foumtrfi ci/uiptncnt.

The W. W. SLY MANUFACTURING
COMPANY

CLEVELAND OHIO

If what you want is not advertised in this issue con*u/< the Buyers' Director!/ at the back.
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NOTICE
Having purchased the en-

tire shop equipment of

the W. S. Nott Fire Engine
Company, 1620 Central
Ave., Minneapolis, Minn.,

we offer, subject to prior

sale, f.o.b. Minneapolis, the
following machines:

1—36" X 16' American geared head,
ulngle pulley, heavy duty Lathe,
«. C. «., very little used.

1—24" X Vi' Srliuiiiueher & Boye Lathe,
U. B. G.

1—24" X 10' LeBlund Lathe.
1—30" X 12' Barker it (hard Lathe.
1—18" X 10' Hamilton Lathe.
1—18" X 8' (ireaveH & KluNinaii Lathe.
3—IB" X X' Hamilton Lathes.
1—16" X 8' Ilamlltun Lathe.
1—14" -V 6' Hamilton Lathe.
1—No. 5 LeHlond Heavy l>utv I'lain

1). B. G. Miller.
1—No. 3 Cineinnati Universal Miller.
1—51" Niles >'ertieal Boring Mill—near-

ly new.
1—No. 2>4 rniversal Horizontal Boring,

Drilling and Milling .>lachine with
aux. table and 14 hars, in line condi-
tion.

1—^No. 4 Landis I'niversal <;rinder, com-
plete with extra c<»uterh and 10%"
Walker Circular Magnetic Chuck fit-
ted, .41 condition.

1—No. I Cincinnati Universal Cutter
and Tool Grinder.

1—American Twist Drill Grinder.
1—Dresf^es 6' Universal Kailial Drill.
2—28" Drills.
2—24" Drills.
1-22" Drill.
3—20" Drills.
1—30'; X 30" X 8' Cincinnati Planer.
1—24" Hamilton heavy dut.v B. G.

Shaper.
1—16" Barker B. G. Sliaper.
1—2" X 24" Jones & l.,amson cone head

Flat Turret Lathe—har outfit.
1—No. 3 Dresses Universal Fox Monitor

Lathe, witli large assortn>ent of at-
tachments.

1

—

IVz" Plurality Bolt Cutter with bolt
and pipe dies.

1—No. 4 Besley Disc Grinder with floor
press and four 18" steel discs.

1—No. 3 Burr Cold Saw Cutting-oif
Machine.

1—No. 14M: W. & \V. Single End Punch
and Shear. 18" tliroat.

1—700-11). Ball Steam Hammer.
1—100-lh. Pittsburgh Steam Tool Dress-

ing Hammer.
1—Type C. size 5 Pangborn .Sand Blast

Machine—serial No. 1257—good as
new.

Also many other smaller
Machines, Beltinsr, Small Tools,

Pneumatic Tools, Electric Drills

and Grinders.

Our representative will be at
plant until Sept. 22nd and we
invite inspection.

The H. A. Stocker
Machinery Co.
572 W. Randolph Street

CHICAGO, ILL.

The Northern Canada Power Co, havp

(k'eidcil t(j iiKTciisi' tlieir plant in I'orcn-

pine to an extent that will co»t .them at

least one million dollars.

The A. B. Jardine Co., llespeler, Ont.,

Iiave sent a cheque for $:{<>0 to the local

machine pun fund on hehalf of the com-
jiany and employees.

Munitions Manufacture.—It is report-

ed that 10,000 brass cartridge cases for

shrapnel shells are being turned out ea; li

day in the .Montreal district.

Customs Notice. — Steam towing
winehes arc now manufactured in Can-
ada by the Corbet Foundry & Machine
Co., of Owen Sound, Ont., and are,

therefore, not entitled to entry under
tariff item No. 470.

The Process Engineers, Ltd., of Mont-
real, Que., have leased for three years

the antimony mines owned by the Can-
adian Antimony Co. at Lake George,

York County, N.B., about 25 miles from
Fredericton, and operations will be com-
menced immediately.

The Imperial Oil Co., Toronto, an-

nounce that married men among the em-
jiloyees of the corporation who have en-

listed or may enlist for active service

overseas will receive half pay and single

men quarter pay until the end of the

war. In addition, the company will hold

the n'en's positions open for them on

their return.

Montreal, Que.—A comprehensive

scheme is on foot to erect a large exhibi-

!-on building or "Palace of Industry" for

the holding of trade exhibitions in the

Montreal arei. and in particular for a

large industrial fair in the spring of 1917,

according to a statement by T. C. Kirby.

manager of the Montreal Automobile
Trade Association, Ltd.

Ontario Nickel Commission, — The
flvairman of the new Ontario Nif-kel Com-
mission, George T. Holloway, London,

Eng., has arrived in Canada and has al-

readv rret his colleagues. Prof. Miller,

Provincial Geologist; T, W. Gibson, De-

]nity Minister of Mines, and Macgregor
Young, K.C. The first steps of the Com-
mission will be a thorough examination

of the S^'dbury -nickel iudustiy, to be

followed by a visit to the big New Jer-

sey refining plants, where most of On-
tario's nickel ore is treated. One of the

Commission's duties will be to prepare

an estimate of the extent of Ontario's

nickel ore bodies, which would be neces-

sary as a basis for permanent taxation

policy.

CoUingwood Shipbuilding Co.—The an-

nual general meeting of the CoUingwood
Shipbuilding Co. was held on Sept. 1.

The usual financial statements and bal-

ance sheets were presented and we under-

ATENTS
[ PROMPTLY SECURED!

In all countries. .\ak for our Inrentor'a
Adrlaer, which will be lent free,

MARION & MARION, 364 Univertitf St.

Merchants Bank Building, corner St.
Catherine St., MONTREAL, Phone Up M74

and WashiuKtoa. I>.C„ U,Sji,

GOLD ROLLED

STEEL STRIPS

For stamping of

all kinds. All tem-

pers. All carbons.

EXTRA
BRIGHT
FINISH

Prompt Shipments

from Mill.

A. C. LESLIE & CO.
LIMITED

MONTREAL

Shell Drawing
I,()0()-Ton K,I), Wood Hydrau-
lic Pre?s, 4-colunm tvpe, 24"

RaiTi, 32" Stroke, 40""^ between
Columns, niaxiimini distance

lietweeii ram and platen (JO",

platen .surface 40" x 57". IIa.s

been running on (>00 lbs. pres-

sure; in excellent condition and
complete w i t h Intensifier,

I'uinp.-:, Accumulator and Up-
.«etter.

Large lathe.-^. planers, heavy
drills, good machine tools of all

kinds for prompt delivery,

Cyril J. Bath
Leader News Building'

Cleveland, Ohio, U.S.A.



SeptemVjer 9, 1915. CANADIAN MACHINERY 43

A WORKING
EXHIBIT

Kvery piece of apparatus connected
up and working. You can see how
it works ; we will gladly explain

why.

Time and Cost Recording

Equipment.

Telephones for all Purposes.

Hospital and Factory Signal

Systems.

Bells, Annunciators, Fire

Alarm Systems.

Watchman's Clocks and
Electrical Specialties.

We have the latest ideas and de-

velopments, and every line is the

best on the market.

Onr Booth is in Industrial Build-

ing Xo. .3, West End, right oppo-

site the Hydro-Electric.

SEE US
You may need just what we have

LINTZ- PORTER CO.
27 Yonge St. Arcade

Main 485.

TORONTO

IMMEDIATE
DELIVERY

KNOINE AND TLRRET L,ATHES.

M" X 5' Putnam (2).

16" X 6' Flather (6).

16" X 6' Flather, Taper Attch.

18" X C Barker (6).

IS" X 8' Barker.

2W" X 10' Porter.

28" X 12' Flfleld.

2 X 24 Jones & Lamsun Turret
Lathe.

26" Draper Turret Lathe, IW hole.

28" Pond Rigid Turret, 4" hole.

M" Lodge & Shipley Turret Lathe.
2" Bardons & Oliver Screw Machine.

2V4" Pearson Screw Machine.
u/' Hartford Automatics (2).

MILI^INO MACHINES.

Whitney Hand Millers (13).

No. 3 Fox Hand and Power Millers
(2 I.

.No. 12 Garvin, Hand and Power (2).

.Vo. 1 Brown & Sharpe Plain Millers
(6>.

No. 9 Kemi)smlth, plain.

NVi. r, Grant Manufacturing Miller.

ABOVE PAKTIAt M8T ONLY.

A. D.White Machinery Co.
108-1 14 N. Jafferion St., CHICAGO

stand were of a satisfactory character,

considering the dull period of the first

half of the company's y«ar. The follow-

ing were elected directors: Thos. Long,

Toronto; Capt. Ale.x. McDougall, Duluth;

S. H. Lindsay, Coliing^vood ; P. M. Camp-
bell, Collingwood ; H. B. Smith, Owen
Sound; S. Dyment, Barrie; M. P. BjTues,

Collingwood; T. P. Ixing, Collingwood.

At a subsequent meeting of the directors,

the following officers were elected: Presi-

dent, Thos. Long; Vice-President, Capt.

Alex. McDougall; Secretary-Treasurer,

S. H. Lindsay.

Heavy Exports Anticipated.—Inquiry

of shipping companies brings responses

to tlie effect that there is a big demand
for grain for all periods from now to

the close of navigation, and that this

demand extends to all other classes of

cargo as well. That is to say, large quan-

tities are demanded of flour, cheese,

deals, and provisions, as well as of

manufactured articles of every descrip-

tion. One feature in the export trade,

which of itself makes this a remarkable

year as compared with all past ones in

the history of the port of Montreal, is

the export of large quantities of steel in

billets, tubes, bars and all kinds of

shapes. In previous years it has been

rather a case of importing such articles

than exporting them. Apples will also

commence to move freely about the

middle of September. With these car-

goes in prospect the various steamship

lines look for a very heavy export busi-

ness this fall.

Make Your Own Engravings

Catalogues

"Burd" Piston Rings.—Bulletin de-

scribing the "Burd" high compression

rings, made by the Burd High Compres-

sion Ring Co., Rockford, III. The prin-

cii)al features of this ring are dealt with

at length, accompanied by illustrations

showing the general construction.

Machinists' Tools.—The National Ma-
chinery and Supply Co., Hamilton, Ont.,

have issued a new catalogue dealing

with machinist and woodworker tools,

such as vises, planes, hand screws,

clamps, etc. The catalogue is fully illus-

trated and prices are included for eacli

product.

Dixon's Graphite Brushes is the title

of a booklet, which explains how the

characteristic lubricating qualities of

graphite are utilized for reducing com-

mutator troubles to a minimum. The

entire booklet is recommended for care-

ful consideration, especially page 3,

where the advantages of graphite are

clearly set forth. A copy of the booklet

may be obtained free upon request from

the Joseph Dixon Crucible Co., Jersey

I'ltV. \.J.

It doeen't Uke an ex-
pert to oi>enite the
OOBTON RNGRAV-
INO MACHINE. The
ordinary workman can
turn out lettering or de-
signs either sunk or in
rdief, on dies, moulds,
tools, patterns, core
boxes, label plates. In
struments, etc., etc., bet-
ter than the most skill

ed hand engraver in the
fraction of time the
hand vorkman would
take.

WRITE FOR DE-
TAILS.

GeoGortonMachonQ.ie.

RACINE Wt8.

SHEET
METAL

T

Automobile Fenders,

Hoods and Gasoline

Tanks

We are now manufacturing
a number of lines for Cana-
dian firms filling war con-

tracts.

The quality of our produc-
tion is one grade — THE
BEST. Our facilities and
equipment enable us to

give a very attractive price

and prompt service.

The Dominion

Stamping Go.
LIMITED

Walkerville, Ont.

DROP
T
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nCNNISnTEEl
^0 lONftOM CAMAB* %a^

THE BEST STEEL LOCKERS MADE IN CANADA
WAOr av

THE ocmiis wiac •no moR woiiks co limitco

n '
ToBTABll PlANtsf

ORAW CUT SMAPtRS
SPttlAl DRAW CUT P RSHAPtRS''

FINISMtO MACMINt KEYS"'

STATIONARYi, POHTAftlt KLY WAY CUTURSl

SPECIAL WCOMOTIVt CYLINPERPlANSRSl

orricc"» works: muskcgon hcights usa

lilllilillillIJi

IMMEDIATE DELIVERY

We always carry a large stock of machine tools for

general manufacturing purposes, and solicit inquiries

requiring prompt delivery.

We call attention to the following, on which we will

quote attractive prices. All in thoroughly first-class

condition

:

Three 36" Fellows Gear'Shapers.

Two 36" Brown & Sharpe turret head vertical boring mills.

One 30" throat Putnam heavy punch and shear, capacity 1" hole

I in 1" plate.

One 72" King vertical boring mill with two heads.

One 48" Bement car wheel borer with crane.

One 38" Baush vertical boring mill, two heads.

One 39" Niles vertical boring mill, two heads.

• Two 36" Snyder upright drills, power feed, etc.

Two 5' Biekford radial drills.

Girard Machine and Tool Co.
491-493 N. Third Street, Philadelphia, Pa.

niiTi:iii;iii:i;riii:iii;iii;iiiiiiiiiiiiiiiiiiiiiiiii:i!iiiiii!T.i!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^

Circular

Metal

Cutting

Saw
Blades for

Any Type

of

Machine

Let us demonstrate what a saving can be made by installing a

HUNTER "DUPLEX" Inserted Tooth Blade
Write for information

HUNTER SAW & MACHINE CO., Pittsburgh. Pa., U.S.A.

A Chain of Evidence is the title of a

)>iil)lication, Xo. 13, recently issued by

liie Morse Chain Co., Ithaca, N.Y., illus-

trating and describing the "Morse"
silent chain and showing a few applica-

tions in textile mills. The illustration

shows several "Morse"' chain drives,

each being accompanied by particulars

of the drive.

Steel Sheet Piling.—Bulletin Xo. 108

describes fully arched web, straight

web, centre flange protected and plate

types of steel sheet piling made by the

Lackawanna Steel Co., Lackawanna,

X.Y. A number of excellent half-tones

show many interesting installations fea-

turing the wide scope of this product.

Cross sections arc shown of the various

types, together with weights and dimen-

sions, while an efficiency table is also in-

cluded. A brief description accompanies

each illustration explaining the princi-

pal features of the work shown in the

view. The catalogue contains much in-

teresting and useful information on steel

piling and its application. The general

agents for Canada are the H. A. Drury

Co.. Ltd., Montreal, Que.

TIIK I'KOl'lUETOltS OF LEfTi;i!.« PATENT
No. U4,37T, i-el.-iting to "Mctho<I of nnrt an-
paratus tor manufacturing sinking weights for
fishing tackle,' desire to dispose of the patent
or to grant licence to interested parties at
reasonable terms, with a view to the adequate
working of the patent In Canada. Inquiries
to be addressed to the actual proprietors, Jon
I'anlssons Fiskredskapsfahrik. Pelsbo. Sweden.

ETAL
STAMPINGS

M
We are manufactur
ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you reqtiire. Our
improved presses ana
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel

stamping in Nickel,
Brass or Copper.

Send us a sample
order.

ill

W.H.BANFIELD&SONS
120 Adelaide St. W., Toronto

The advertiser would like to know where you saw his advertisement—tell him.
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Canada s Leading Machinery House

THE BOYD SINGLE PURPOSE HORIZON|TAL DRILL FOR
DRILLING 18-POUNDER HIGH EXPLOSIVE BILLETS

Simple in operation,
rigidly built, iloes not
require an expert. Billet

can be placed iu posi-

tion, drilled Jind re-

moved in four minutes.
There are no drill chips
to remove after the
operation is completed.
Requires less than half
the power of the ordin-
ary Heavy Duty Drill.

Write for fuU
information.

Prompt shipment.

MANUFACTURED BY
A. GRAHAM BOYD & CO.

100 Front St. E., TORONTO
SALES AGENTS:

The A. R. Williams Machinery
Company, Limited

Toronto, Ontario

IF IT'S MACHINERY—WRITE "WILLIAMS"
^^W/M?^,//,/WMM/yyyy..: ..yMMM/M/M/M/y//////y/MMMWM^////M^////////////y//777.

The Comments of

Geometric Customers
Are Worth Framing

HANG THIS UP

A Few Are Here'

These extracts are not concocted

our Advertising Department,in

but are from letters

our Office.

on file

THE GEOMETRIC TOOL COMPANY
NEW HAVEN, CONN., U.S.A.

Canadian Agenti : WILLIAMS & WILSON, Limited, Montreal.

The A. R. WILLIAMS MACHINERY CO., Limited.

Toronto, Winnipeg, St. John, N.B.

If what you want is not advertised in th is issue consult the Buyers' Directory at the back.
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Rumely-Wachs Machinery Go.

1121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-Hand Tools in

Stock for Immediate Delivery:

LATHES

15" X C Von Wyck.
IC" X 6' Porter.
18" X 12' Blalsdell.
20" X 10' ITlfleld.

2i" X 8' Sherman.
36" X 16' Fifield.

TURRET LATHES and SCREW
MACHINES

Pratt & Wbltney No. 1 Screw Mach.
Garvin W Screw Machine.
Pearson l'^'' Screw Machine.
Cleveland 1" Automatic (6).

Cleveland 1V4" Automatic.
Cleveland 21^" Automatic (2).

Acme %" Automatic.
Lodge & Davis 18" Monitor.
Glgholt 24" M.inufacturers' Turret.

PLANERS AND SHAPERS

36' I 36" X S' American, 2 heads.
36" I 35" X 15' Powell, 2 heads.
14" Gould & Eberhardt Crank.
15" Hendey Tool liooui.
16" Stockbridge Crank P.D.F.
21" Averbeck, B.G. Crank.

DRILL PRESSES

20" Miscellaneous Makes (20).
21" Cincinnati (2).
22^4" Barnes.
26" Sibley & Ware.
28" Barnes.
2S" Sibley & Ware.
31" Barnes.
Avey 2-splndle ball-bearing.
Bausch No. 10, 16" Cluster.
Andrews 6-splndle, adjustable.
Bickford 3%' Plain Radial.
Prentice 5' Plain Radial.

MILLING MACHINES

No. 3 Fox Hand and Power.
No. LeBlond, plain.
No. 2 Owen, plain.

No. 3 Pratt & Whitney, plain.

No. 3-A Owen Universal.
No. 4 Becker Vertical.
Becker No. 7 Lincoln.
Phoenix No. 1 Lincoln.

PRESSES

Bliss No. 18 o.b.l.

Bliss No. 19 o.b.l.

Bliss No. 42 o.b.l

Rockford No. 2 o.b.l.

American Can No. 3 o.b.l.

Walsh No. 4 o.b.l.

American Can. No. 4% o.h.l.

Bauroth No. 5 o.b.l.

Bliss No. eO-N Double Acting.
Adrlance No. 12-A Double Acting.
Toledo No. 14 Homing.
Toledo No. 94-A Double Crank.

MISCELLANEOUS

Bullard 42" Boring .Mill.

Newark No. 2-A Auto Gear Cutter.
Landis 12 x 42" Plain Grinder.
Glsholt Universal Tool Room Grinder.
Acme ]%" Bolt Cutter.
Acme 2'^" Bolt Cutter.
No. 2 and No. 3 M. & M. Keysea tors.
No. 3 Baker Keyseater with rotary

table.

Tenders for Scrap.—Sealed tenders
for tlie purchase of a quantity of scrap

metal at the Dominion Arsenal, Quebec,
will be received up to noon of Thursday,
the 23rd day of September, 1915. The
quantities are approximately as follows:

Lbs.
Brass, etc 10,000
Charger steel 81,120
'Steel, tool. Jumps 13,fl60
Steel, mild, lumps 129,232
Turnings 72.074
Cast iron 183,84s

The prices should be for delivery, ex
stores, Dominion Arsenal, Quebec, ma-
terial to be removed within 30 days after

acceptance of tender. All the scrap is

loose, and information required may be
obtained from the Superintendent, Do-
m'inion Arsenal, Quebec; or Department
of Militia and Defence, Ottawa.

Trade Gossip
The Canadian Iron Foundries, Ltd.,

Montreal, have been awaided a contract

for the supply of cast iron pipe to the

city of Hull, Que.

St, John's, Nfld.—W. F. Mackay has
made application to the City Commis-
sioners for permission to erect a small

smelting plant near the west end water
front.

The General Supply Co. of Canada,
Ottawa. Ont., have opened an office at

408 McGill Building. Montreal, in charge
of G. W. Roblb. They handle railway

supplies, concrete machinery, pumps,
etc.

Smith's Falls, Ont.—M. G. Henniger
and J. S. Gould, of this town, have pur-

chased an interest in the Rideau Power
Co.. of Merrickville, Ont. It is under-

stood that the policy ander the new ar-

rangement will be to develop power to

its fullest extent.

Pit Props to England.—If the war
continues Newfoundland expects to ship

one million cords of pit props next sea-

son for English collieries. During the

season just passed, fifty steamers took

cargoes running from S.OOO to 20,000

cords each. This was all that was cut

last winter.

Canada Iron Corporation—It is an-

nounced autlioritatively that the affairs

of the Canada Iron 'Corporation, which

went into liquidation about two years

ago, and the assets of wliich were taken

over by the Canada Iron Foundries, I/td.,

will be wound up about the end of the

present month.

Steel Billets Higher.—It is reported

from Pittsburgh, Pa., that the constant-

ly increasing demand for shrapnel bar

is causing the price of steel billets to

jump, until a maximum limit has been

reached, and buyers in the open mar-

ket are declaring quotations to be pro-

hibitive.

Nickel Commission at Work.—The On-
tario Nickel Commission got down to

business on September 10, when it paid
a visit to the smelters at Deloro, Ontario.
The commission will form its own
itinerary, having been given almost carte

blanche by the Hon. G. Howard FergTi-

son. Minister of I^ands, Forests, and
Mines.

Canadian Gen. Electric Co.—While
the ordinary trade of the Canadian Gen-
eral Electric Company has been a little

slack during the year so far, war orders
have enabled it to maintain its strong
financial position and keep up the divi-

dend on the basis that has persisted for
some 25 years. The war orders were
officially stated recently to be of con-
siderable proportions.

Niagara Falls, Ont.—Engineers of the
Ontario Hydro-Electric Commission have
just completed a survey for an Ontario
Government power-house on the Smea-
ton farm "between Queenstown Heights
and Niagara Falls, Ont. It is planned to

use the surplus waters of the Welland
Canal to develop 300,000 horse-power,
carrying the water to the generating
station through a canal running from the

Chippewa creek.

The Transmission Ball Bearing Co.,

Buffalo, N.Y., has been incorporated

with a capital stock of .$100,000 to

manufacture ball bearings for factory

transmission and for engines, motors
and trucks. The directors of the new
company (which is the United States

branch of the 'Chapman Double Ball

Bearing Company of Toronto) are W.
J. Murray and J. P. Beatty, of Toronto,

and W. Morse Wilson, of Buffalo. The
office of the company is at 1407 West
Avenue, Buffalo, N.Y.

U. S. Munitions Export.—American
exports of war supplies are increasing

enormously now that converted muni-
tions plants are getting into full swing.

Figures made public by the Bureau of

Foreign and Domestic Commerce show
that shipments of horses, mules, auto-

mobiles, aeroplanes and explosives, all

classed as war sui)plies, aggregated near-

ly $50,000,000 in July. The principal in-

crease compared with June exports was
in the classification of "all other ex-

plosives," including shells and other

ammunitions of special manufacture,

which jumped from $5,911,929 to $9329,-

303. Automobiles, the only item to show
a material decrease, dropped from $14.-

500,000 to $11,000,000.

Steel Co. of Canada.—Figures of

earnings of the Steel Co. of Canada, for

Julv, are not yet available, but it is

learned that they were well in excess of

the June figures, which indicated profits

at the annual rate of 21 per cent, on the

common stock. In the first half of 1915,
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CLASSIFIED

ADVERTISEMENTS

\ Those who wish to sell or buy a business,
obtain competent help, connect with satis-

factory positions, or secure aid in starting new
eTitorprises should not tail to use the Want
Ad. Page of "CANADIAN MACHINERY."
'„ If you want to sell or buy a second-hand
lathe, planer or any other shop equipment, let

"CANADIAN MACHINERY" pick out a seller
or buyer for you. How about that second-
hand engine or boiler which you would like
to dispose of?

Rates (payable in adwance) :—2c per word
first insertion. Ic per word subsequent Inser-
tion. 5c additional each insertion when Box
Number is re<iulred. Each figure counts as
one wo-rd.

WANTED
WANTED—MAN WHO HAS HAD EXPERI-
ence as superintendent or general foreman
making Russian or English high explosive
shells. State age, experience, references, sal-

ary, etc. Cover all points in first letter.

Address Box No. 155, Canadian Machinery.

WANTED—First-class Engine and

Turret Lathe hands, Boring Mill,

Planer and Bench hands.

Canadian Westinghouse Company,
Limited

PATENT
ATTORNEYS

P W. T. Cuffe-Quin
Patcst Solkiior od Eipcrt

Rcgiaured Piim Aiinmtr, U.S. UtK7.

Falt.>w Sutttyan' Intlitut*. I.oodoa, EnftaBd.

47 Ctntfal Chanbcrc, Ettii Strcstt

OTTAWA* CANADA "^r uh. p.m tttk,,

rh Im ik« Lent VrultmMm bcfon tU GorcnuiMRt
Piuat OCc*. a ^cdahy.

C*bka4drai: " Cqoia Otuwa."

P

the company did a gross business of

about $(3,400,000. Its best year's gross

was 1912, when orders totalling nearly

$16,000,000 were filled. Gross in the

second 'half of 1915 should be at least

$10,000,000, which would make the year

a record one. Net earnings for 1915 are

conservatively estimated at about $3,-

200,000, this estimate being based on

suppositious earnings of $400,000 month-

ly for t/he second half.

Canadian Car & Foundry Co.—Ad-
vices from New York state that negotia-

tions for the purchase by the Russian

Government from the Canadian Car &
Foundry Co. of 3,000,000 sharpnel and

high explosive Shells at a cost of $52,-

000,000 have been virtually completed.

The information was given out at the

New York office of the company. Can-

adian Car & Foundry have already re-

ceived contracts from the Russian Gov-

ernment valued at nearly $100,000,000.

The contract calls for the delivery of

the ammunition by April of next year

and part of the work will be sublet.

Russian funds, it is understood, in Wall
Street, have been sent to New York and

'Canada to cover payment. The con-

tract, it was announced, covers orders

for additional shells just as soon as the

present ones are turned out.

avryTC TRADEMARKS
lA I tn I V AND DESIGNS

PROCURED IN ALL COUNTRIES

•peolal Attsntlon (r*v«n te Patent LKIiraHon

Pamphlet sent free on appllcatton.

RIDOUT & MAYBEE 59 Yong. Str.et

roftOMTO

riaJiHi
J:J.l!l:i^^'^H^imiIgj]

In all countries. A»k for our InTentor'i

Adviser, which will be •ent Irrr.

MARION & MARION, 364 Univer.ity St.

.Merchanta Bank Bulldinc corner St.

Catherine St., MONTREAL., Phone Up »'J4

and Waihincton, D.C., C.Bjl.

imm
^ ^RAW CUT SMAPtRS
'SPKIAl DRAW CUT R R SMAPtRS^

^^FINISMtD MACMINt KEYS'"

|STA110NftRT5.P0RTABltKtYWAYtUTTtHS\

I SPECIAL LOCOMOTIVE CYUNOEW PLANtRSi

orricc- WORKS. musklcon hlight^ usa

rersonal
Frank Morgan, for 29 years with the

Cowan ("o., Gait., has been appointed

manager of the Dominion Bronze Co.,

Preston, Ont.

Charles Hothan, of the Brantford

Motor Truck Co., has completed a new
bayonet and automatic wire entangle-

ment eutter.

E. J. Chamberlain, president of the

Grand Trunk Railway, and party of of-

ficials, are on their way to Prince Rupert,

B.C., on their annual tour of inspection.

Edward Cahill, general manager of the

Winnipeg branch of the Gray-Campbell.

Ltd., makers of mill equipment and ma-

chinery, Chatham, Ont., died suddenly at

Hanley, Sask., on September 1. He was

55 years of age.

Hon. T, W. Crothers, Minister of

Labor, has left Ottawa on a trip to

Western 'Canada. He will go through to

the coast and up as far as Prince Ru.pert.

The Minister of Labor will stop off at

all the principal cities and inquire into

industrial conditions. At V'ancouver he

wU attend the Dominion Trades and

Labor Congress.

The G. H, Tod Co., engineers, late of

Manning Chambers, Toronto, have trans-

ferretl their 'business to 10-20 Croft

Street, city, where a machine shop has

been equipped for carrying on a general

NOTICE
Having purchased the en-

tire shop equipment of

the W. S. Nott Fire Engine
Company, 16 20 Central

Ave., Minneapolis, Minn.,

we offer, subject to prior

sale, f.o.b. Minneapolis, the

following machmes:

1—S6" X 16' American geared he«d,
single pulley, heavy duty Lathe,
it. C. G., very little used.

I—24" X 12' Schuniather & Boye loathe,

D. B. G.
1—24" X 10' LeBlond Lathe.
1—^20" X 12' Barker & (hard loathe.
1—18" X 10' Hamilton Lathe.
1—18" X 8' Greaves & Klusman Lathe.
3—10" X 8' Hamilton Lathes.
1—IS" X 6' Hamilton Lathe.
1—14" X 0' Hamilton Lathe.
1—No. S LeBlond Heavy l>uty Plain

U. B. G. Miller.
1—No. 3 Cincinnati Universal Miller.
1—5i" Nlles Vertical Boring .Mill—near-

ly new.
1—No. 2'/4 Universal Horizontal Boring,

Drilling and Milling Machine with
aux. talile and 14 bars. In line condi-
tion.

1—No. 4 Landls Universal Grinder, com-
plete with extra centers and 10%"
Walker Circular Magnetic Chuck fit-

ted, Al condition.
1—No. 1 Cincinnati Universal Cutter

and Tool Grinder.
1—American Twist Drill Grinder.
1—Dresses fi' Universal Ra<llal Drill.
2—28" Drills,
2—24" Drills.
1-22" Drill.
3—20" Drills.
1—SO" X 30" X 8' Cincinnati I'laner.
1—24" Hamilton heavy duty B. O.

Shapcr.
1—16" Barker B. G. Shaper.
1—2" X 24" Jones & Lanison cone bead

Flat Turret Lathe—bar outfit.
1—No. 3 Dresses Universal Fox Monitor

Lathe, with large assortment of at-
ta<'hments.

1—IVi" Plurality Bolt Cutter with bolt
and pipe dies.

1—No. 4 Besley Disc Grinder with floor
press and four IB" steel discs.

1—No. 3 Burr Cold Saw Cuttlng-off
Machine.

1—No. UYj W. & W. Single End Punch
and Shear, 18" throat.

1—700-lb. Ball Steam Hammer.
I—100-lb. IMItsburgh .Steam Tool Dress-

ing Hammer.
1—Type C, size R Pangl>orn Sand Blast

Machine—serial No. 12*7—good as
new.

Also many other smaller
Machines, Beltin^r, Small Tools,

Pneumatic Tools, Electric Drills

and Grinders.

Our representative will be at
plant until Sept. 22nd and we
invite inspection.

The H. A. Stocker
Machinery Co.
572 W. Randolph Street

CHICAGO, ILL.
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Make Your Own Engravings
It doesn't take an ex-
pert to operate the
GORTON ENGRAV-
ING MACHINE. The
ordinary workman can
turn out lettering or dv
iffna either sunk or in

reH^, on dies, moulds,
tools, patterns, cor«
boxen, label plates, in

itnimenta, etc., etc., bet-
ter than the most skill

ed hand engraver in the
fraction of time the
hand workman would
take.

WRITE FOR DE-
TAILS.

Geo.Gorton Mach'neCo -^^
RACINE WIS.

Saving orWasting?
Tlie iiianiier in which you Iijinrtle the
(Irinliing Wiiter ])rolileni in your plant
may seem to lie a sulnll matter to you
—but investigate. The results will be
surprisiug.

The uld-time faucet is easily. Running
hour after hour, clay after day, its

ceaseless flow is costing you money, yet
without any better service

Puro Saves 359^t'0

A Puro Sanitary Drinliing Fountnia
will cut that water bill 115%. We can
prove that it has lione that for others.

rt will give every employee a safer,

saner draught of bubbling water, free
from tile contamination of the common
drinking cuf).

In a word, it is the only sanitary
Drinliiiig Fountain tliat is really safe,

sanitary, siniide. automatic in control,
and easy to attach.

"PURO -FY**
(IMADE IN CANADA)

YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 University Ave., Toronto, Canada

t'lioineerin.^ business. The company will

continue to liandlo "Bennis" stokers

and "Ash worth-Parker" enp-ines, etc.,

and will in addition be in a position to

l)uild machinery and tools for the trade.

D. A. Thomas, the special representa-

tive (if tile British Minister of Munitions,

left Ottawa on September 9 for New
York. He has completed lii.s work in Can-
ada for the time at least, but will, it is

understood, remain in New York. Mr.
Thomas' inspection of the munition

manufactories in Canada and his con-

ferences with Canadian manufacturers
have resulted satisfactorily. He has had
several conferences with Sir Rrtbert

Hordeii since the latter 's return from
England.

Capt. P. M. Campbell, a director of

the '('ollinjiwood Sliipbuildinjr Co., died

at Collinarwood, Ont., on September 10,

at the a.oe of 69. Capt. Campbell was
for many years commodore of the Great

Northern Transit Co. fleet, which was
later merj^ed into the Nortliern Naviga-

tion Co. He was also one of the found-

ers of the Georgian Bay Navigation Co.

'Capt. Campbell was one of the original

directors of the Collingwood Drydock
Co., which ultimately toecame the Col-

lingwood Shipbuilding Co., of which he

was a director up to the time of his

death.

D. M. Medcalf, chief inspector of

steam boilers for the Province of On-
tario, has left for a tour of the Western
provinces to confer with the heads of the

boiler inspection departments of the

Provinces of Manitoba, Saskatchewan,

Alberta and British Columbia, with re-

gard to the standardization of rules cov-

ering boiler construction and inspection,

and to arrange for boilers built under

Ontario regulations being aeeejited by

the other provinces. Mr. Medcalf will

also visit the Panama-Pacific Exhibition

at San Francisco, Cal.

Sir William Cornelius Van Home,
KC.M.G., at one time president of the

C.P.R., died in Montreal on September

11, following a comparatively brief ill-

ness. Sir Wm. Van Home was born at

Joliet, 111., on February 3, 1843, the son

of a lawyer. He entered the railway

service as a telegraph operator on the

Illinois Central Railway in 1857, served

in various capacities on the Michigan

Central Railway 1858-64, for three years

as train desDatclier. He was superinten-

dent of telegrai)hs for a year and divi-

sional superintendent for three years

while with the Chicago and Alton Rail-

way, 1864-72 ; was general superinten-

dent of the St. Louis. Kansas City and

Northern Railway. 1872-4; general man-

ager of the Southern Minnesota Rail-

way, 1874-8, and president 1878-9; gen-

eral manaser of the Canadian Pacific

For

Steel Castings

Low Phosphorus Fig Iron

Ferro-Manganese

Spiegeleisen

50% Ferro-Silicon

10% Ferro-Silicon

Ferro-Vanadium

From stock and for import.

A. C.LESLIE & CO.
LIMITED

MONTREAL

Want Ads.

If you want a buyer
for your business,

or have a situation

to fill or want a

situation, send us a

Condensed Adver-
tisement. There is

someone who is
looking for a pro-

position such as

yours. For two
cents aword you can
speak across t h e

continent with a

condensed adver-

tisement in this
paper.

Try it out.
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Fast

For Rapid Production
and Accurate Woric

USE THE

"BRIGGS"
The Briggt Miller handles work no other machine

of its size can touch. It is a manufacturing machine.

On account ol its rigid construction it will pioduce accura

work when running at a high rate of speed and feed.

The Base Tank and Large

Gear Pump is the latest

addition to its many ad-

vantages. Tank holds

20 gallons of cutting >

lubricant.

Pump never requires prim-

ine and will deliver ten

eallons per minute to the

cutters, keeping them

cool when run at yeiy

hieh speed.

Our booklet describe:

fully. Drop a card
for it.

Gooley & Ediund
Inc.

Cortland, U.S.A.
Foreign Agents: Allied
Machinery Company of
Anierlcii, France, Belgium,
Italy, Switzerland, Russia,
ScaiidiiiMvia. C. W. lliutoii, Urlfflths & Co..

Lniidoii. .MMTicliester :ind GUisgow. Barau-
(ilar.in. .Metivler, Gazeau & Cla, San Sebas-
tian, Spain.

ACCURACY
Hecau.'^e a .small diame-
ter K-rew enters the tap-

jied hole is no jj;uarantee

tliat it fits properly.

Tlie pitch may be lonj^;

or short, and therefore

cause resistance, but be
a ]ioor fit.

Cap and Set Screws
should fit all the way
like a shaft in its bear-

ing.

"(!alt Screws do. Try
them."

Spfrliilists in Cap and
Set Screws.

THE

GALT MACHINE SCREW CO.,

GALT, ONTARIO
LIMITED

"STERLING"
HACK SAWS

MANUFACTURED BY

DIAMOND SAW & STAMPING WORKS
BUFFALO, N.Y., U.S.A.

A Time-Saver for Turn-
ing Copper Band on Shells

Band Turning

Attach-

ment for

Lathes.

This attachment will Rt any engine lathe, And with Its use
you can turn the copper hand on Shrapnel Shells down to
size required and burnish them all fn one operation.

With this device we will guarantee an output of

50 Turned Copper Bands per Hour
Used with a specially constructed steel chuck, casting of
which can be flnlshed on the lathe on which the attachment
will be used.

Castings are supplied by us.

WRITB FOR PARTICULARS.

LYMBURNER LIMITED
5-15 Commissioners St. Montreal, P. Que.
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ETAL
STAMPINGS

W\f We

M
are manufactur-

ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel
stamping In Nickel,
Brass or Copper.

''I

Send us a sample
order.

..ll

W.H.BANFIELD&SONS
120 Adelaide St. W., Toronto

IMMEDIATE
DELIVERY

ENGINE AND TURRET LATHES.

U"
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lower. Antimony has declined 2c and is

quoted at 38c per pound.

Aluminum.—There is a considerable

increase in the demand for aluminum
and the scarcity continues. Quotations
have advanced 2c, and are strong at 40c
per pound.

INTERNATIONAL NICKEL COM-
PANY

THE "Wall Street Journal says that the

International Nickel Co. is receivinj^ and
taking care of enormous orders for

nickel, its by-products and copper with-

out difficulty.

Nickel is now being used in greater

quantities than ever before, due to the

abnormal demand for automobiles, manu-
factured steel products and submarines.

The latest use for nickel is in the new
electric batteries for submarines, invent-

ed by Thomas A. Edison, which will pre-

vent the generation of chlorine gas. In
this instance nickel supplants lead.

Another source of increased revenue is

the high price of copper. The company's
ore recovery is estimated to be about 70

per cent, nickel and 30 per cent, copper.

In a year many millions of pounds of
copper are produced and sold.

The company owns the most extensive
known existing nickel ore deposits. Its

patented nickel lands in Ontario, Can-
ada, cover 100,000 acres, and in addition
to this the company owns the Town of
Copper Cliff, where it has an up-to-date

smelting plant. It also owns the shares
of the Societe Miniere Caledonienne of
New Caledonia, which company owns ex-

tensive nickel lands. These lands, it is

estimated, will furnish the company with
at least 60 years' ore supply.

Earnings during the months of June,
July and August, according to well-in-

formed interests, were at the rate of be-

tween 25 per cent, and 30 per cent, a

year on the common stock. Last year
earnings were equal to 13.31 per cent,

on the stock.

The company is now paying diiidends

at the rate of 20 per cent, per annum,
having paid 5 per cent, in June and the

same tmount in September. This rate

will be continued during the remainder
of the year, and interests close to the

company say it is not unlikely that an
extra cash or a stock disbursement will

be made this year.

^

NEW COMMISSION ON PRODUC-
TION

THE names of the new commission de-

cided upon by the Dominion Government
for the purpose of investigating and re-

porting upon conditions of production,

transportation and employment in Can-
ada will be announced shortly. This is

the commission of which the late Sir

William Van Home was to have been
cliairnian. His death will necessitate the
selection of a new commissioner conver-

sant with transportation and kindred
subjects, as the railway facilities of the

Dominion provide one of the most im-

portant aspects of the problem which is

to be solved, particularly the question

of a proper system of branch lines to

support the great East and West trunk

lines already constructed.

The Order-in-Council provides for an
investigation of matters relating to

scientific production, increased acreage

and improved methods, the existing fa-

cilities for marketing both at home and
abroad, the desirability of providing

proper highways and cold storage facili-

ties and the importance of co-operative

action by producers. The question of un-

employment and immigration, partic-

ularly with regard to the expected influx

when the war is over, is to be reported

npon, and a method devised for so hand-

ling this immigration as to promote the

cultivation of the great areas of idle

land in the Dominion. Questions affect-

ing Canada's position as a borrowing

country are also embraced in the Order-

in-Council.

"Every time these employees 'see red'

it costs them money. They know it."

"We don't have to do much 'Jacking up' for tardiness ; the card does It

24 times a week, or as often as the employpc sees It."

These are the words of an Employer who uses the International Time-card
Recording System. He was speaking about the KED registrations which this
System enforces If an employee registers "late" coming in or "too early"
going out.

".\nother thing—the International Time Card practically means that the
employee makes up his own pay time-sheet. It's done by himself, automatically,
every time he registers. He can't dispute his own figures at thu end of fhr
week. Saves all argument, dispute and Inspires confidence all round."

"This International Time-card Uecordlng System," he went on, "has another
big saving feature : It stops the largo total time loss which occurs hotwron
the time the employee "punches in" at the factory door and the time he getn
to his bench. This "walking time" Is a heavier drain on proflta than many
an employer realizes. The International stopped It for us."

Mr. Employer, this represents the concrete experience of every International
Time-card Recording System. It Is saving thousand of dollars fvery day for
employers throughout the ISritlsh Empire and the United States.

We strongly urge you to call us in and investigate your pay-roll methods.
This costs you nothing and commits you to nothing. We are the largest builders
of time-recording and cost-recording systems In the world, and our advice is

free. Write us to-day.

INTERNATIONAL TIME RECORDING CO.
OF CANADA, LIMITED

TORONTO, CANADA
F. E. MUTTON,

General Manager
RYRIE BLDG.

Cor. Shuter and Yonge
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining New*.

Engineering
Tweed, Ont.—Wm. Garrett & Sons

foundry and machine shop has been

taken over by S. G. "Way of Belleville.

Ont.

Halifax, N.S.—The Imperial Oil Co.,

Montreal, is contemplating the erection

of an asphalt and fuel oil refinery at

Halifax, to cost $400,000.

Toronto, Ont.—W. H. Banfield & Sons

have applied for permission to erect an

addition to their shell factory on Pape
avenue. The addition is estimated to cost

about $1,500.

New Westminster, B.C.—The Schaake
•Co. will install a machine shop at the

former Schaake Machine Works. The
shops will manufacture machinery for

shinsfle mills, sawmills and canneries,

and will also have a capacity of 100 18-

Ib. high explosive shells a day. Henry
Schaake is president.

Electrical

Southampton, Ont.—The town council

contemplate spending $1,3,000 on the in-

stallation of a hydro-electric system.

Toronto, Ont. — The Toronto Hydro-

.
Electric Commission will build a sub-

station at the corner of Gerrard street

and Carlaw avenue, to cost $60,000.

Transformers and other equipment will

be required.

Municipal
Bridges, Ont.—It is proposed to in-

crease the capacity of the electric light

plant in this village.

St. Andrews, N.S.—A new pumping
station will be built. The total cost, in-

cluding equipment, to be $35,000.

Brigden, Ont.—Extensions to the elec-

tric light plant are contemplated. A by-
law will be voted on to raise $3,500 for

the purpose.

Palmerston, Ont.—^The town council

has signed a hydro-electric contract for

200 h.p. at $40.82, and the Commission
undertakes to make connections by .Jan-

uary 1 next.

Markham, Ont.—^It is proposed to

spend $20,000 on the construction and
installation of a modern waterworks

system. A by-law will be voted on by
the ratepayers on Oct. 2.

Georgetown, Ont.—A by-law will be

voted on by the ratepayers on Sept. 27

to raise $30,000 to assist by way of a

bonus the Glass Garden Builders, Ltd.,

who propose establishing a factory here.

OrangeviUe, Ont.—Two by-laws have
been passed by the ratepayers, one to

authorize a contract with the Hydro-
Electric Commission, and another to

raise $33,000 to provide for a municipal

distribution plant.

Chesley, Ont.—It is proposed to spend

$9,000 for tlie purchase of portions of

M. A. Halliday's electric lisJit plant, and

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain

LafouUoux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

$13,500 to provide for the cost of an
electric plant and works to transmit and
distribute electric power to be supplied

by the Hydro-Electric Power Commis-
sion.

Oshawa, Ont.—The ratepayers last

Monday voted on and carried by a vote

of 839 to 75 a by-law providing for the

giving of 140 acres of land to David
Maxwell, of Toronto, also guaranteeina'

$60,000 bonds of the company. Mr.

Maxwell proposes to erect a steel plant

and rolling mill on the property, valued

at $350,000. He will have till the end
of 1916 to perform his part of the agree-

ment.

Stratford, Ont.—The Stratford Pub-
lic Utilities Commission has awarded

the contract fur a standpipe to the Can-
adian Chicago Bridge & Iron Works at a

cost of $24,800. Tlie pipe purchased, the

necessary accessories, together with the

labor, will cost altogether $37,250, and
with the remainder of the $50,000 to be

derived by the Commission frumm the

sale of debentures, two gasoline engine-

driven pumps will be purchased at a

cost of $8,000. Each pump is to have

a capacity for pumping 1,000 Imperial

gallons per minute.

General Industrial

Hamilton, Ont.—The Hamilton Cotton

Co. will build an addition to their fac-

tory.

Wallaceburg, Ont.—The Wallaeeburg,
Ont., glass works are building an addi-

tion.

Rimouski, Que.—^Price Bros. & Co.
new paper mill was destroyed by fire re-

cently. The damage is estimated at $3,-

000.

Montreal, Que.—C. H. Johnson & Sons
Ltd., will build an addition to their fac-

tory at a cost of $3,000.

Bridgebxirg, Ont.—The King Separa-
tor Co., Buffalo, N.Y., will erect a plant

at Bridgeburg, for assembling parts of

its Canadian product.

New Glasgow, N.S.—The Rhodes Cur-

ry Co. have the contract for building an

extension to the Nova Scotia Underwear
Co. factory at Eureka. X.S.

Windsor, Ont.—Tlie Canadian Salt

Co. is doubling the capacity of its plant

here for the manufahture of caustic

powder and bleaching powder.

Edmonton, Alta.—The Canadian Linen

Fibre Co., capitalized at $3,000,000. has

been organized here. It is proposed to

establish a plant to take care of all the

flax grown in the district. G. W. Hunt,
of Calgarv, is interested in the proposi-

tion.

Maidoc, Ont.—The Elkliorn Lime Co.,

Ltd., contemplate installing a battery of

four kilns for the manufacture of hy-

drate and bulk lime. The plant will have

a capacity of sixty tons of lime per day.

In connection with this industry there

will also be established a barrel factor^-.

C. W. Sharpe is president of the com-

panv.
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THE SIGN OF DEPENDABLE

Re-Manufaclured Machinery

FOR QUICK SHIPMENT

Partial List of the Largest Stock in the World

ENGINE LATHES
V \ 5' Fit(?hbm-K Lo-Swing.

-10" X 3V4' Seneca Falls.
-10" I 5' Beed.
-10" X 5' Pratt i

O.I'., Kraw Bar.
-12" X 5' Reed.
3-12" X 6' Fay &

.—12" X 5' Ht'ndey

Wliiti.iT. T. \.

y.C.G.
-13" I 5

13" I 6

13" X [

U" X 8
14" X 6'

-14" I
—14" 1
-14" X
—14" X
—14" X
-14" X
14" X

14" J

14" J

0.<M
-15" X
IS" X
15" :

15" X
3—15" X

15"
15"
15"

—15"
—15"
-15"
-16"
—IP"
—If"
—Ifi"

-16-
'-16"
-16"
-16"
—16"
-16"
-16"

Scott.
T. A., O. P.

Bame.s.
6" Sebastian.
G' Willard.
8' Willard.
6' Lodge & Davis.
6' Flather.
6' Hendey.

Lodge & Darls, T.A.
Lodge & Shipley.
Heed.
Prentice, Q.C.G.
Cisco, Q.C.G.
Hendey, T.A., Q.CG.
Lreluf & .Shipley, Pat. Hd.

Seneca Palls, Q.C.G.
Flather.
LeBlond.

Davis.
Von Wyck, T.A.
Von Wyck, Q.C.G.

X 6' Walcntt.
6' Whitcomb Blaiadell.

X 6' Whitcninb Blaisdcll. (J.C.d.
X 6' Walcott.
X 6' Von Wvck.
X 6' Forsaith.
X 6 Reed.
X 6' Blaiadell, T.A.
X 6' American.
X 6' Flather.
X 6' Walcott.
X 6' Pratt 4; Whitney.
X 8' Porter.
I 8' Flather, Mot. Drire.
X 8' Flather, Turret.
X 8" T^lgc & Shililey, Pat. Hd.,

Q.C.G.
-16" X 8' Lodge & Shipley, Q.C.O.
-16" X 8' LodBe & Shipley, Mot.

Drive. T.A.. Q.C.G.
—16" I 8' Pntnara.

16" X 8' Greaves & Kinsman.
X 8' Beaman & Smith, Turret
X 8' American.
X 8' Silk-Anderson.
X 10' Von Wyck, T.A.
X 10' Davis.
X G' Blai.sdell.

X G' Rockwell.
X 6' Blaisdell.
X 8' Greaves & Kinsman.

Turret.
—17" X 8' Oroaves * Kliimnan,
Drive. T.A.

—17" X 8' Prentice. Q.C.G. , Turret
—17" X 10' Cincinnati.
17" X 10' Silk-Anderson.

6' I.<.Blonl. Q.C.G.. Turret.
G' Whitcomb Blaisdell.
8' Reed.

;
8' Walcott.

; 8' Wheeler.
;

8' Davis & Egan, T.A.
8' Bradford.
8' American. T.A., Q.C.G.

; 8' American, Q.C.O.

1-18" :

2—18"
:

1-18" 3

1-18"
2—19" ;

2—19" :

1-19" X
1—19" I

1-19"
:

1-20 X
1-20" :

1—20" >

1-20" :

1-21- X
1—21" X
1—a" X
1-21" I
1-21" I
1-22" X
1-22" X

Q.C.G
1—22" X
1-22" X
1-22" I
1-2" X
1-21" I
1-24" X
1-24" X
1-24" X
1—26" X
1-25" X

Q.C.G
2-25" X
1-25" I
1-28" X
1—26" X
1-28" I
1-10" X
1-30" X
1—32" X
1-32" X
1—36" I
1-36" X
1-38" I
1—42" X
1—46" X
1-60" X

8' Flather.
8' Whitcomb Blaiadell.
12' Davia & Egan.
12' Cbampion.
8' Rahn.
8' Silk-Anderson.

8' Greaves & Klusman, Turret.
10' LoBlond.
14' Bridgeford, double axle.

8' Rahn.
8' Flather.
8' Ltlilond, heavj- duty. Q.C.G.
12' Porter.
10' Fitchfcurg.

:
10' Schumacher & Boye.
14' Flather.
16' Flather.
16' LeBlond.
8' Blaiadell.
8' .Vnu'rican. G. H. Tunet,

10' Schnmiicliir & Boye. T..\.
10' Schumacher ft Boye,
10' Perkins.
12' Economic
12' Economic, Q.C.O.
12' Schumacher St. Boye.
16' Schumacher & Boye.
16' Davis & Egan
10' Bradford.
12' I.relise & Shipley, Turret,

14' Bradford.
20' MuUer.
12' Schumacher & Boye.
12' Gleason, T.A.
16' Fay & Scott.
14' Blaisdell.
16' Reed.
10' Bradford.
12' American.
12' Fifield.
12' Schumacher A Boye.
16' Fifield.
12' Putnam.
16' Putnam.
lCi4' Fitchburg.

1—Garvin, 1".

1—Foster, 1".

l^Wood, 1".

3—Bardons & Oliver, 1".

2—Bardons & Oliver, No. 2 Monitor.
1—Pratt & Whitney, 1".
1—Pearson. IH".
1—Wood, 114".

1—Pearson, 1%".
1—Dreses, Vh".
1—Brown & Sharpe, K4".
1—Pratt & Whitney, Vk".
l^Lodge & Davis, Hi".
1—Bardons & Oliver, 1%-.
1—Davis 4 Egan, 2".

4—Bardons & Oliver, 2".
4—Warner & .Swasey, Hoi. Hex.
1—Pratt & Whitney, 2".
2—.Tones & Lamson, 2", Cone.
2—Jones & Lamson, 2%", Cone.
1—Jones & Lamson. 3" x 36", Geared.
2-Wamer & Swasey, No, 8, 3H".

AUTOMATIC TURRET AND
SCREW MACHINES

1—No. Hartford Automatic.
I—No. 1 Acme Automatic.
2—2" Cleveland Automatic.
1—2%" Cleveland Automatic.
7—No. 53 National Acme—4-spind!e.
4—No. 54 National Acme—4-9pindle.
1—No. 55 National Acme—4-spindle.
1—No. 56 National .\cme—4-spindle.

SENSITIVE AND UPRIGHT
DRILLS

Over 100 items frtun 10" Sfiisilive
42" upright.

MULTIPLE DRILLS

-16"
-16"
-16"
—16"
-16"
-17"
-17"
17"
17"

-18"
-18"
-18"

•18"

-18"

18"
2—18-

18"
18"

T.A..

.Mot.

HAND TURRET AND SCREW
MACHINES

1—Brown & Sharpe, No. 1 Monitor.
1—Brown & Hhanje No. 1 Screw

.Machine.
1—Flather, 13" Turret.
1—Wood No. 2. .Monitor.
1—Gisholt, 13" Turret.
1—Garvin 14" Turret.
1—I'ratt & Whitney, 14" Monitor.
1—American 15" Fox Lathe.
3—Pratt & Whitney, 16" iMonitor,

F.B.G.
4—American No. 2 Fox Lathes.
1—Lodge & Davia 18" Cabinet.
1—Springfield, 18" Cabinet.
1-Garvin, No. 22i4.

1—Gisholt, 21" -nirret, R.T.. T.A.
5—I'ottor & Johnson, 22".

2-GlahoIt 24". R.T., T.A.
1—Eddy, 36".

3—Pratt & Whitney, H".
1—Warner ic Swaaey. %".
1—Bardons & Oliver. 11-16".

2—Bardons & Oliver, \"

.

2—Peanion. %".
2-Garvin, H".
1-Bardons & Oliver. 16-10".

RADIAL DRILLS
:;9 items, 2' to 6H' Arm.

VERTICAL BORING MACHINES
5—Hakcr Bros., 20".

1—Haker 'Bros., 2U", 2-3pindle.
'i—liickford, 24".

J—Foot-Burt, 2-spindIe.

2—Fuot-Burt, 2-«pindle cylinder.
2—Foot-Burt, 4-8pindle.
1—Moline, 4-spindle.
1—Bullaid, 24", Vertical Turret.
1—E. J. Flather, 30".

1—Baush. 30".

1—Bullaid, 32".

4—Bullaid, 34".

2—Rogers, 34",

2—Brown & Sharpe, 36".

1—Baush & Harris, 37", 2-Hd<.
1-King, 42", 2-Hd».
1-Colbum, 48", 2-Hd«.

HORIZONTAL BORING
MACHINES

12-Pratt & Whiliiey, .No. 1. 2-»|nnille.

Hifle Barrel Drilling Machines.
1—Nilea. 2-»pindle, car brass machine.
1-FIather.

I—Barnes, No. 3.

1—Niles, No. 1.

1—Newark.
1—Warner & Swasey.
4—Bement.
1—Bin-sse.
1—Beaman & Smith.
1—Binsae.
1—Bement Miles & Co.
1—Binsse.
1-Sellers. Na I
1—Bement.
1—Rochester, No. 2.

1—Beaman & Smith.
2—Beaman & .Smith Cylinder—2-apindle.
1—CoBTman, No. 2.

MILLING MACHIN S
1- .\n. Cincinnati Plain Milling

Machine
1—No. 26 Brainard Plain
1—No. 15 Garvin Plain
1—No. Vh" Garvin Universal
3—No. 20 Oesterlein Plain

I—No. 2ft Oesterlein Universal

1—No. 13V4 Garvin Plain
2—No. 2 Cincinnati Plain

1—No. a LeBlond Universal

1—No. 2-A Owen Universal

1—No. 3 Becker Brainard Plain

1—No. 2-Y Brown & Sharpe Plain

1—No. 2-B Brown & Sharpe Plain
1—No. 2-H Brown & Sharpe Plain

I—No. a Kempsmith Plain

2—No. 3 Cincinnati Plain

4—No. 34 Oesterlein Plain

3-^0. 9 Kempsmith Plain

1—No. 3 Kempsmitli Plain

1—No. 5-A Owen Universal

1—No. 30 Ohio Universal

I—No. 5-B Becker Brainard Plain
1—No. 4 Becker Brainard Plain
2—No. 23 Brown & Sharpe Plain
1 -No. 18 Kempsmith Plain
I—No. 5 Krinpsmlth Plain
1—No. 6-B Heavy Brown & Sharpe

Plain
1—No. 5-B Becker Brainard Plain
1—No. 1 Berlin Universal
1—No. 29 Ohio Universal
2—No. 5 Berlin Plain
Alxint 75 Hanrl I.inc.iln Millers
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rersonal
Charles Partridge, at one time one of

the proprietors of the North Sidney
Foundry, North Sidney, C.B., died on
Sept. 14, aged 74.

William Delahaye, the Western man-
ager of the National Mfg. Co., of Ot-
tawa, died suddenly in Edmonton, re-
cently. Mr. Delahaye was bom in Pem-
broke, Ont., 54 years ago.

G. T. Hollaway, chairman of the On-
tario Nickel Commission, has been mak-
ing personal inspection of refining plants
in Ontario. He was at Orillia and wel-
land last week. The whole commission
during the present week visit Sudbury,
where they will investigate conditions.

W. F. Angus, vice-president and man-
aging director of Canadian Steel Foun-
dries, has been appointed a director of
the parent company, Canadian Car &
Foundry, Montreal, to fill the vacancy
caused by the death of M. E. Duncan.
He has also been added to the executive.

J. Norwood Duffus has taken over the
interest of the late Mr. Francklyn in the
well known firm of S. Cunard & Co.,
Halifax, N.S. The business is one of, if

not the oldest established in Halifax,
probably in the Maritime Provinces, and
represents the Cunard, Compagnie Gen-
erale and other steamship lines. They
also are general agents for Lloyds.

A. W. Draeseke, of the John Bertram
& Sons Co., Dundas, Ont., has been made
secretary of the Engineers' Committee
for Standardizing Drafting Room Prac-
tice of the various plants of the Niles-
Bement-Pond Co. Carl L. Grohmann,
of the Pratt & Whitney Co., was elected
chairman. The other members of the
committee are G. E. Greenleaf, Pond
Co.; A. E. Hogrebe, Crane Dept.; Ed-
ward Wray, Bement-Niles Works; Otto
Pabst, Niles Works.

Tendenders
Victoria, B.C.—The City Council liave

for sale a quantity of contractors' equip-
ment. Full information may be obtained
from the city phrchasing agent at the
City Hall.

Chatham, Ont.—The city engineer, F.
P. Adams, is open to receive tenders for
the machinery and equipment of the
Chatham electric light plant, which con-
sists principally of gas engines and pro-
ducers, and electric generators.

Mimico, Ont.—Tenders will be re-

ceived until Oct. 1 for the following
works: sewers and water-mains, sewage
disposal works, supply of sanitary vit-

rified pipes, sewage pumping station.

Specifications and plans may be obtained
from Engineer T. Lowe, 186 King street
West, Toronto.

Ste. Martina, Que.—Tenders will be re-

ceived by the Municipal Council of the
Parish of Ste. Martine, County of Chat-
eauguay, up to the 4th of October next
for the construction of a steel bridge,

85 feet span, on concrete abutments, at
the outlet of the Beau River, in this par-
ish, according to plans and specifications

to be seen at office of the undersigned.
Nap. Mallette, secretary-treasurer.

Toronto, Ont.—Tenders will be re-

ceived addressed to the chairman. Board
of Control, up to Tuesday, October 12,

1915, for the construction and delivery
of 36-inch stop valves, valve operating
mechanism and special eastings, for main
pumping station. Specifications and
forms of tender may be obtained at the
Works Department, Room 12, City Hall.

Fort William, Ont.—Tenders addressed
to the undersigned will be received until

Thursday, September 30th, for heating,

plumbing and electric wiring of the
Registry Office, Fort William. Plans
and specifications can be seen at the of-

fice of Geo. A. Eoll, Fort William, and
at the Department of Public Works, To-
ronto. Also for the heating, plumbing
and electric wiring of the jail building.

Sault Ste. Marie, Ont., until October 7th.

Plans and specifications can be seen on
and after September 22nd in the sheriff's

office, Sault Ste. Marie, and at the De-
partment of Public Works, Toronto.

Ottawa, Ont.—Tenders will be received
up to Tuesday, October the 19th, for the

undermentioned items for delivery to

H.M.C. Dockyards at Halifax, N:S., and
Ksquimalt, B.C.: Brass bars, antimony,
iron firebar, brass sheets, aluminum, pig
iron, brass tubes, steel angles, iron
angles, copper sheet steel, boltstaves, iron
boltstaves, copper tubes, steel plates, iron

sheets, zinc plates, steel sheets, India
rubber, lead, milled steel for tools, sheet
packing, or sheet, etc. Forms of tender
and all information may be obtained by
application to the undersiarned or to the

Naval Store Officer at H.M.C. Dockyard,
Halifax, N.S., or Esquimalt, B.C. Ap-
licants for forms are requested to state

definitely the item or items on which
they desire to tender. G. ,T. Desbarats,
Deputy Minister of the Naval Service.

Tenders for Scrap.—Sealed tenders
for the purchase of a quantitv of scrap
metal at the Dominion Arsenal, Quebec,
will be received up to noon of Thursday,
the 23rd day of September, 1915. The
quantities are approximately as follows:

Lbs.
Brass, etc- 16,000
Charger stPol 81.120
StPol. tni^l. Iniiips Kl.'n.'iO

Steel, mild. Iiniips ]2!).2.12
Tnrnliisrs 72^074
Oust iron 18.3,'848

The prices should be for delivery, ex
stores, Dominion Arsenal, Quebec, ma-
terial to be removed within 30 days after
acceptance of tender. All the scrap is

loose, and information required may be
obtained from the Superintendent, Do-
minion Arsenal, Quebec; or Department
of Militia and Defence, Ottawa.

Contracts Awarded
Cartierville, Que.—R. T. Smith & Co.

have been awarded the contract for lay-
ing the intake pipe in connection with
the filtration plant.

Ste. Ann's, C.B.—The Cape Breton
Pulp Co. have awarded the contract to
the local firm of Spurr & Israel for the
rebuilding of their plant.

Winnipeg, Man.—The Ford Motor Co.
have awarded the general contract for
their new factory in Winnipeg to the
Carter, Halls, Aldinger Co., of this city.

The building will cost about $250,000.

Regina, Sask.—The James Ballantyne
Co., of Montreal, have been awarded the
plumbing and heating contract for the
new Simpson building, and the Vulcan
Ironworks Co. will do the steel work.

The Thomas Davidson Mfg. Co., of
Montreal, Que., have closed a contract
for the installation of a "Snyder" elec-

tric furnace, built by the Snyder Electric

Furnace Co., Chicago. The furnace will

melt and refine cold steel scrap, pro-
ducing high-grade steel for casting into

blanks for the manufacture of shells.

This is the second Snyder furnace to be
constructed for to produce steel for use
in making war munitions. The other
furnace will be installed at Sherbrooke,
Que., by the Canadian Brakeshoe Co. In
^iew of the stringent requirements with
regard to war munitions, it is significant

of the development of electric furnaces
that they are being installed for this

purpose. The Thomas Davidson Mfg. Co.
are well known as makers of stamped
utensils, and as tin and sheet iron metal
workers, and the cuttinsrs from their

stamping department will be used, to-

getlier with scrap available in the dis-

trict for melting down in the "Snyder"
furnace.

Wood-Working
Moncton, N.B.—Mark's Carriage Fac-

tory lias been destroyed by fire, with a
loss of .f!25,n00.

Listowel, Ont.—Work has been started

on the new addition to the Malcolm fur-

niture factorv. The addition will be 62
hv 46 feet, three storeys high, and will

he built of hrick.
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42 -inch New Haven Turret Lathe
BORING MACHINES

Barrett ^fo. 1 Cylinder Borer.
34" Colburn Boring Mill.
42" Bullard Eapid Production Type, with one turret head,

one swivel head, power rapid traverse, 3-jaw com-
bination chuck table.

DEILLINO MACHINES
28" Peerless Sliding Head, back gears, positive geared

feed.

F-111 Baker Bros. Drill.

30" Fosdick Badial.
5' Western Full Universal Eadial.

OEAB CUTTEBS
15" Gleason Bevel Gear Planer.
16" Bilgrim Gear Planer.
22" Gould & Eberhardt Spur and Bevel Gear Cutter.
36" Fellows Gear Shaper.
36" X 10/' Cincinnati Gear Cutter.

GRINDERS
Bath Internal Grinder.
No. 60 Heald Cylinder Grinder.
Xo. 7 Landis Gap Grinder.

LATHES
14" X. 6' American, 5-step cone.
1&" X 8' Lodge & Shipley, 5-step.
24" X 8' Harrington, 5-step cone.
24" X 10' American, 5-stop cone.
36" X 16' Fifield.

42" X 20' Fifleld, triple geared into face plate.

TURRET LATHES
2" X 24" Jones & Lamson Flat Turret, cone head.
16" Warner & Swasey, plain head, pan bed.
16" Windsor Turret Lathes, pan bed.

MILLING MACHINES
No. 3 Oesterlein, plain.

No. 3 Cincinnati, plain.

No. 3 LeBlond, plain.

PLANERS
22" X 22" X 5' Pond, one head.
28" X 28" X 6' -New Haven.
36" X 36" X 10' American, one head.
48" X 48" X 12' Pond, one head.

T<-n-.S]iinilli' Nalio Drill
IW SInglr l*llll*y Urive Bolt Cutter with Lunilifi All-Sterl

Die llnul.

Send for full description, prices and our new list of New and Used Machine Tools

MARSHALL & HUSCHART MACHINERY COMPANY
17 South Jefferson Street, CHICAGO. ILL.

i:lllllli:lil

If what you want is not advertised in th^a issue consult the Buyers' Directory at the back.
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Uxbridge, Out.—It is announced that

a Toronto concern has taken over the

old piano factory, and will make
cabinets and office ^ztures.

Trade Gossip
LatcMord, Ont.—The new plant of the

llanadian Pulp & Lumber Co., which was
built on the site of the one destroyed by
fire several months ago, was started last

Saturday. It is the intention of the man-
agement to work night and day in order

to catch up on the large stock of pulp-

wood now on hand.

Fort Francis, Ont.—After some two
years of correspondence with the Hydro-
Electric Commission at Toronto the Fort

Francis Board of Trnde, has sueceeded in

getting one of the engineers to make a

special visit to inquire into the ;)ossible

amount of power which could be disposed

of in case Sand Island Falls shouW be

developed.

Ball Bearing Contract.—In connection

with the proposed manufacture of guns
in Canada, it will be of interest to manu-
facturers to learn that the Chapman
Double Ball Bearing Co., Ltd., of Toron-

to, recently received an important con-

tract for a very large number of sets of

special ball bearings for a certain type

of gun now being constructed.

John S. Metcalf Co., of Montreal, Chi-

cago and London, have been awarded the

contract by the Chicago and North-West-
ern Railway Co. to act as designing and
consulting engineers for that railway's

new grain elevator plant at South Chi-

cago. This plant will be operated by the

Armour Grain Company, and is to be the

largest and most complete grain handling

and storing house yet designed by eleva-

tor engineers.

Toronto, Ont.—Over $2,000,000 has

been spent on the harbor improvement
work this and last year. About two hun-

dred acres of land have been reclaimed

in the Ashbridge Bay district. This is

for factory sites, and is valued at $10,000

an acre. The cost of reclamation was
$4.50,000, and the value of the land re-

claimed is $2,000,000. Fifteen acres of

park lands have been made for the city

at Ward's Island.

The Thomas Davidson Mfg. Co., Mont-
real, Que., has closed a contract with the

Snyder Electric Furnace Co.. Chicago,

for the installation of a Snyder electric

furnace. This furnace will be used in

melting and refining cold steel scrap,

producing high-grade steel for casting

into blanks for the manufacture of

shells. The Thomas Davidson Company
mantifaetures tin and sheet steel pro-

ducts and the cuttings from its stamp-

ing department will be used, together

with scrap available in the district, for

melting down in the furnace.

The Dominion Steel Foundry Co.

directors announce the first dividend of

1% per cent, on the preferred stock. The
concern is a merger of the Dominion

Steel Castings Co., and the Hamilton
Malleable Iron Co., with an authorized

capital of $2,000,000, half common and

half preferred. The stock is not listed.

In 1914 the company reported a loss in

operations of about $25,000, but this

year war contracts have placed the fin-

ances in a secure position.

The Canada Cement Co. of Montreal,

is understood to have secured large con-

tracts for 7.5 mm. high explosive shells

for the French and Russian Govern-

ments. The New York legal representa-

tive of the Canadian Co. has notified

American firms that sub-contracts will be

placed with them, and as a preliminary

is asking for prices, time of delivery and
capacity which each of the prospective

bidders can guarantee. Each competing

firm is also asked to send a representfi-

tive to New York, to confer with Frank
P. Jones, general manager of the Cement
Company.

Steel and Radiation.—R. J. Cluffe has

resigned the position of general manager
followed by the resignation of H. S.

Howard, the sales manager. As a result,

the staff is now constituted as follows

:

general managing director, H. H. Mac-
rae; assistant, T. R. S. K. Case; con-

troller and secretary, F. J. Mayo; gen-

eral sales manager, W. S. Cooke; assis-

tant sales manager, H. 0. Morris; chief

heating' engineer, James Wilson. Mr.

CluiTe has taken over the management
of his interests in Canada Pipe & Steel,

and the Cluffe Manufacturing Co. Mr.

Howard has been appointed to an im-

portant position with Lord & Burnham
of St. Catharines, heating engineers.

Toronto Terminals Annual Meeting. —
The annual meeting of the shareholders

of the Toronto Terminals Railway Co.

was held in the board room of the general

offices of the C. P. R. in Montreal, on

Sept. 14. Howard G. Kelly, president

of the company, was in the chair, the

other directors present beine Sir Thomas
Shauuhnessy, Geo. Bury and I. G. Ogden.

All the directors and officers were re-

elected as follows:—Directors, Sir Thos.

E. Shaughnessy, E. J. Chamberlin, How-
ard G. Kelly, George Bury, I. G. Ogden
and J. E. Dah'vmple. Officers, Howard
G. Kelly, president ; George Bury, vice-

president ; Henry Phillips, secretarv; H.

E. Suckling, treasurer; J. W. Leonard,

ceneral manager.

Demand for Brass Wire and Pins.

—

Manufacturers of brass pins in Bir-

mingham and district, England, are ex-

periencing much difficulty in producing

brass wire, owing to the commandeering

of supplies by ttfe Government. The
price of wire has doubled since last

August, and Canadian manufacturers

with surplus stocks should communicate
with Birmingham buyers whose names

and addresses may be obtained from the

Dc partmcnt of Trade and Commerce, Ot-

tawa. (Refer File No. 1362.) Manufac-

turers of steel and brass pins are offered

more orders than their depleted staffs

are able to execute. The subject may or

may not be of interest to Canadian manu-

facturers; but conditions are so abnormal

and irregular in the British commercial

world that transactions quite impossible

in ante-bellum days are now being con-

ducted on a profitable basis.

Condition of Tool Market.—Work-
sliops in the United Kingdom producing

machine tools have been placed by the

Government under the category of "con-

trolled establishments" and are there-

fore under the control of the Munitions

Department. These workshops will now
be engaged in the manufacture of war
requirements, and it will be interesting-

to watch the effect of the new conditions

upon the output of tools generally, both

for hand and machine use. Large quan-

tities of mechanics' hand tools are im-

ported in normal times, as well as certain

classes of machine tools. If Canadian

manufacturers will forward their cata-

logues to the Department of Trade and

Commerce, Ottawa, every effort will be

made to introduce them to importers.

New Incorporations

The Western Shells & Box Co. has

been incorporated with a capital of $25,-

000 to carry on business at Edmonton,
Alta.

The A. Schrader, Son, Inc., has been

granted a provincial license at Toronto,

Ont., with a capital of $40,000, to manu-
facture machinery apparatus and ap-

pliances of all kinds. Harold R. Cole, of

Toronto, is attorney.

The Peninsular Pulp & Paper Co.

has been incorporated with a capital

stock of $200,000 by William E. Shafer,

Edwin R. Larter, and others, of Niagara

Falls, N.Y., to manufacture pulp, lumber

and i)aper at Thnrold, Ont.

The Pullman Motors, Ltd., has been

incorporated at Ottawa with a capital

of $100,000 to manufacture motor cars,

trucks, etc., at Toronto. Incorporators,

David Pullman, John E. Webb and

George W. Webb, all of Toronto, Ont.

The Canadian Autopower, Ltd., has

been incorporated at Toronto, with a
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capital of $40,000, to manufacture power
attachments for motor cars, etc., at To-
ronto. Incorporators—John Reid Robert-
son, Harold Wilson and Robert Angus,
Jill of Toronto.

The Thompson-James Co. has been in-

corporated with a capital of $40,000, to

manufacture explosives of every descrip-

tion, with head office at Toronto. In-

corporators, Cecil H. Thompson, Arthur
Stewart James and James R. L. Starr,

all of Toronto, Ont.

The Alberta Flour Mills, Ltd., has

been incorporated at Ottawa, with a

capital of $5,000,000, to carry on a flour

milling business, with head office at Cal-

' gary, Alta. Incorporators—Arthur T.

Seyler, Thomas M. Ovens and Homer H.
J'arman, all of Calgary, Alta.

The Gowland Optical Co. has been in-

corporated at Ottawa, with a capital of

$1,000,000, to manufacture optical and
scientific instruments of all kinds at

Montreal, Que. Incorporators—Joseph

Armitage Ewing, George Samuel Mc-

FOR SALE
One new H o 1 d e n-

Morgan Thread Milling

Machine for threading
base 4.5 shells. Snrplus,

ordered in error.

Immediate delivery

from stock. Price $650
F.O.B. St. John.

T. McAVITY & SONS, Ltd.

ST. JOHN. N B.. CANADA

ATENTS
IPRDMPTLY SECURED!

In all countrlee. Ask for our Inrentor's
Adviser, which will be •ent free.

MARION & MARION, 364 University St.

Merchants Bank BuildiDi:, corner St.
Catherine St., MONTREAL,, Phone Up 4474

and WashinKton. D.C., V.S.A..

nENNISTEEl

THE BEST STEEL LOCKERS MADE IN CANAOS
UAOc av

THC OCNNtS wmC AND mon WORKS CO LIMITCO

TTjTJ
'fSTABltPlAHCR?
QRAW CUT SMAPtRS

SPtCIALDRAWtUT R RillAPtRS"'

FINISHtD MACMINt KEYS"'
STATlONftRTi.POHTABLtKtYWAYCUnWS'l

SPECIAL LeCOMOTIVt CniNBtRPLANtRSi

orricc '" works: musklgon hlight^ u s a

Fadden, and Richard B. Proctor, all of
Montreal.

The Automatic Valve Company of

Canada, Ltd., has been incorporated

at Ottawa with a capital of $20,000 to

manufacture automatic valves and other

apparatus at Calgary, Alta. Incorpora-

tors—Francis W. Griffiths, Clare Mont-
rose Wright, and L. Herson Miller, all

of Calgary, Alta.

The Edmonton Power Co. has been in-

corporated at Ottawa, with a capital of

$100,000, to carry on the business of a

light, heat and power company. Head
office at Montreal, Que. Incorpora-

tors—Aubrey Huntington Elder, Patrick

Francis Brown, and Burton F. Bowles,

all of Montreal.

Universal Measuring Devices, Ltd.,

has been incorporated at Ottawa, with

a capital of $50,000, to acquire patents

of and deal in or manufacture measur-

ing devices and gauges, etc. Head office

is in Toronto, and the incorporators are

Cecil W. Stancliffe, Stanley A. Waggett,

and Gerard Ruel, all of Toronto.

Catalogues
The Wentworth Institute, Boston,

Mass., has issued a syllabus for 1915-

1916, covering the one-year and two-year

courses, also the evening shop and tech-

nical courses. A number of illustrations

show interior views of laboratories and

class rooms, etc.

The Mesta Machine Co., Pittsburgh,

Pa., have issued bulletin "Ka," contain-

ing a horse-power chart for gears and

pulleys. The chart may be used for de-

termining the variables for rotating

parts transmitting power, such as gears,

pulleys, rope wheels, etc. Full partic-

ulars rcgardinir this chart may be ob-

tained by writing the company.

Furnaces.—The Monarch Engineering

& Mfg. Co., Baltimore. Md., have issued

a series of bulletins illustrating and de-

scribing some of their products, which

include portable "Simplex" melting fur-

naces, tool room furnaces, core ovens, oil

burners, etc. Full particulars are given

of each type of equipment, and tables

give the principal dimensions and capa-

cities, etc., for each size. The bulletins

are fully illustrated.

Fabroil Gears.—Bulletin No. 4870:1, is-

sued by the Canadian General Electric

Co., Toronto, illustrates and describes in

detail the construction of "Fabroil"

gears, which are applicable to number-

less types of machine shop tools, such as

lathes, planers, drill presses, etc. They

are also well adapted for use on back-

geared motors. The bulletin contains

complete dimension tables for standard

construction "Fabroil" gears for the

CLASSIFIED

ADVERTISEMENTS

1i Those who wish to sell or buy a business,
(ibtaln competent help, conueet with satis-
factory positions, or secure aid lu st rtlng new
enterprises should not fail to use the Want
Ad. Page of "CANADIAN MACHINERY."
1i It you want to sell or buy a second-hand
lathe, planer or any other shop equipment, let

"CANADIAN MACHINERY" pick out a seller
o'r buyer tor you. How about that second-
hand engine or boiler which you would like
to dispose of?

Rates (payable In ad-vance) :—2c per word
first Insertion, Ic per word subsequent Inser-
tion. 5c additional each Insertion when Box
Number Is required. Each figure counts as
one word.

WANTED
ONE DOUBLE END PUNCH AND SHEARS,
22" throat, about 7,000 lbs. This is new;
punched one bridge, $500.00; also one 9"

throat punch, %". A. Dick & Sons, Alton,

Ont.

WANTED—DRAWINGS OR BLUE PRINTS
ot turrets suitable to go on carriages and

also on shears of 14", IG", 18" nnd 20" engine

lathe. Box 154, Canadian Machinery.

WANTED—MAN WHO HAS HAD BXPERI-
ence as superintendent or general foreman
making Russian or English high explosive

shells. State age, experience, references, sal-

ary, etc. Cover all points In first letter.

Address Box No. 155. Canadian Machinery.

FOR SALE

l^R SALE—COMPLETE 25 H. P. FAIR-
Iwnks-Morse stationary gasoline engine; near-

ly new. Allyn Bros., Bruce Mines, Out.
(10-21)

FOR SALr:—DRILL PRESS, 20 IN. WHEEL
anil lever teed; condition line. Price KiO.

Krug & Crosby, 369 Bay N., Hamilton, Out.

FOR SALE—GOOD LOT METAL WORKING
machinery tor immediate delivery. All ready

to run to help you with those urgent orders.

Presses, drills, plain lathes, shears, threaders,

tappers, headers, oil forges, automatic shavers

and slotiers, pulleys, shjittiugs, etc. Very low

prices. Send for catalogue. Shelton Company,
Shelton, Conn.

THE PROPRIETOR OF LETTERS PATENT
No. 12€215, relating to "Pump device" desires

to dispose ot the patent or to grant License

to Interested Parties at reasonable terms with

a view to the adequate working of the Patent

in Canada.
,^ , .

Inquiries to be addressed to the patentees,

Aktiebolaget Ingenlorsflrma Frlti Egnell,

Stockholm. Sweden.

THE PROPRIETORS OF LETTERS PATENT
No 144.377, relating fo ".Method of and ap-

paratus tor manufacturing sinking weights for

flshing tackle," desire to dispose ot the patent

or to grant licence to interested parties at

reasonable terms, with a view to the adequate
working of the patent In Canada. Inquiries

to be addressed to the actual proprietors, Jon
PaulBsons Flskrcdskapsfabrlk, Delsbo, Sweden.

WANTED—First-class l^ngine and

Turret Lathe hands, Boring Mill.

Planer and Bench hands.

Canadian Wsstinshouse Company.
Limited
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Rumeiy-Wactis Machinery Go.

1121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-Hand Tools in

Stock for Immediate Delivery:

LATHES

15" X 6' Von Wyck.
16" X 6' Porter.
18" X 12' Blalsdell.
20" X 10' Fifleld.
•24" X 8' Sherman.
36" X 16' Fifleld.

TURRET LATHES and SCREW
MACHINES

Pratt & Whitney No. 1 Screw Mach.
Garvin 'A" Screw Machine.
Pearson 1%" Screw Machine.
Cleveland 1" Automatic (6).
Cleveland 1%" Automatic.
Cleveland 2W Automatic (2).
Acme %" Automatic.
Lodge & Davis 18' Monitor.
Gisholt 24" Manufacturers' Turret.

PLANERS AND SHAPERS

36" X 36" X 8' American, 2 heads.
36" X 35" X 15' Powell, 2 heads.
14" Gould & Eberhardt Crank.
15" Hendey Tool Room.
16" Stockbridpe Crank P.D.F.
21" Averbeck B.G. Crank.

DRILL PRESSES

20" Miscellaneous Makes (20).
21" Cincinnati (2).
22%" Barnes.
26" Sibley & Ware.
28" Barnes.
2S" Sibley & Ware.
31" Barnes.
Avey 2-splndIe ball-bearing.
Bausch No. 10, 16" Cluster.
Andrews 6-spindIe, adjustable.
Blckford 3W Plain Radial.
Prentice 5' Plain Radial.

MILLING MACHINES

No. 3 Fox Hand and Power.
No. LeBIond, plain.
No. 2 Owen, plain.
No. 3 Pratt & Whitney, plain.
No. 3-A Owen Universal.
No. 4 Becker Vertical.
Becker No. 7 Xiincoln.
Phoenix No. 1 Lincoln.

PRESSES

Bliss No. 18 o.b.l.

Bliss No. 19 o.b.i.

Bliss No. 42 o.b.l

Rocktord No. 2 o.b.l.

American Can No. 3 o.b.l.
Walsh No. 4 o.b.i.

American Can. No. i% o.b.l.
Bauroth No. 5 o.b.l.

Bliss No. 6»-N Double Acting.
Adrlnnce No. 12-A Double Acting.
Toledo No. 14 Homing.
Toledo No. 94-A Double Crank.

MISCELLANEOUS

Bullard 42" Boring Mill.
Newark No. 2-A Auto Gear Cutter.
Landls 12 x 42" Plain Grinder.
Gisholt Universal Tool Room Grinder.
Acme 1V4" Bolt Cutter.
Acme Hi" Bolt Cutter.
No. 2 and No. 3 M. & M. KeyscatPrs.
No. 3 Baker Keyseafer with rotarv

table.

various diametral pitches which are ac-

companied by diagrams. Velocity and
horse-power tables are included, also

some interestinj!^ data on the selection of

ccars, with a number of tooth profiles.

One page contains several useful for-

mulae for gear calculationK.

Use and Abuse of Ball and Roller

Bearings is the title of a new twenty-

page treatise by F. J. Jarosch, chief en-

gineer of the Bearings Company of

of America. The te,\-t gives explana-

tions and experiences which help in the

selection, mounting and lubrication of

ball and roller bearings in automobile

gears and in all other rotating parts and
is intended to help in detecting the real

cause of trouble. Nineteen drawings are

used to illustrate the text matter. Mr.
Jarosch contributes in a very practical

way. valuable thoughts to a much dis-

cussed subject, and autonrvobile engineers

as well as many others who are interest-

ed in the subject will be glad to know
that a copy of this treatise may be ob-

tained free upon request from the pub-

lishers, the Joseph Dixon Crucible Co..

.Jersey City, N.J.

Make Your Own Engravings

Book Reviews
Bank Map of Ontario and Quebec.—

A

strikin? illustration of the financial pro-

gress throughout the two older pro-

vinces of the Dominion during recent

years, with respect to banking facilities,

is graphically shown in a new edition of

a bank map of Ontario and Quebec
which has been issued by the Depart-
ment of the Interior at Ottawa. Ac-
cording to the information which has

been incorporated in the publication, the

number of branches in operation in

1901. the first year for which statistics

of this nature are given, totalled approx-
imately ,500, in comparison with 2,000

at the present time. This interesting

compilation of current banking informa-
tion is valuable also as a railway map,
showing as it does, the location, on the

various main and branch lines, of all

towns and cities. This, together with
other general information, makes the

publication very useful for reference

purposes. A copy may be procured free

of charge upon application to F. C C.

Lynch. Superintendent of the Railway
Lands Br.inch, Department of the In-

terior, Ottawa.

Wind Stresses in Steel Frames of

Office Buildings, by W. M. "Wilson and
G. A. Maney, has just been issued as

Bulletin No. 80 of the Engineering Ex-
perimental Station of the University of

Illinois. This bulletin is a mathematical

analysis of the stresses in the steel

frames of office buildings due to the

It doeni't tftke an ex-
pert to operate the
OOBTO.N K.NGRAV-
I.NO MACHI.NE. The
ordlnat7 workman can
turn out leitering or de
lignA eilher sunk or in

relief, on dies, moulds,
tools, patterns. core
boxes, label plates, in-

Itmments, etc. etc., bet-
ter than the moet skill

ed hand engrarer in the
fraction of time the
tiand workman would
take.

W Uni ICI DE-

Geo.GorlonMachineCo. '

RACINE WIS

PURO
(MADE IN CANADA)

Saves Dollars
Why let that old-fashioned faucet go <m year
after year wasting water—-MOXEY?
Why more drinking cups and glasses, only ti)

become unsanitary—lost, broken or carried away?
Pure Sanitary Drinking Fountain stops all tlii-s

needless waste. Puro saves you 36% on tlip

water bill alone. Puro saves you all that money
you spend for cups. YET Puro ii always ready
with a clear, cool drink with dollare in the
bank.

<4

Puro Pays for Itself

You don't have to wait years to get back the

small investment you have tied up in Puro
equipment—
You start cashing in at once—not only on your
water bill saving, but on the increased efficiency

of your workers as well.

Men like PUBO—it's clean. No danger of
deadly germs lurking in its sparkling bubble.

Write us—tell how many men. how many de-

partments, and we'll tf-ll you how much the

cost will be to

PURO FY99

YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 University Ave., Toronto, Canada
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wind load on the building. It is the

most extensive study of the subject

which has appeared. The steel frames
of office buildings resist the horizontal

shear due to wind by virtue of the stiff-

ness of the columns and girders. The
sum of the moments at the tops and
the bottoms of all of the columns in a

story is equal to the total shear on the

story multiplied by the story height.

The distribution of this moment depends

not only upon the relative stiffness of

the columns but also upon the relative

stiffness of the girders which connect

the columns. Further, the distribution

of the moment in one story depends not

only upon the size of the members iu

that story but also upon the size of the

members in the adjacent stories. General

equations are derived which can be

used to determine the wind stresses in

both symmetrical and unsymmetrical

bents from one to five spans wide and

any numl)er of stories high. These

equations are used to determine the

numerical values of the moments, shears

and direct stresses in a symmetrical

three-span bent twenty stories high.

The method of determining these

stresses presented in the bulletin is

called the "Slope-Deflection" method.

It is mathematically exaH except for

the assumptions upon which it is based.

In the discussion of the assumptions

the fact is brought -out that while the

assumptions are not exactly true, the

errors do not materially affect the re-

sults. Four approximate methods are

presented which are in use. The mo-
ments are determined in a number of

bents having different proportions, by

these approximate methods and by the

slope-deflection method. This compari-

son shows that two of the approximate

methods are so inaccurate that they

should never be used. The other two

approximate methods are quite accurate

when applied to certain bents but when
applied to otlter bents tbey may give

results which are seriously in error. A
new approximate method is presented

which agrees with the slope-deflection

method except where there are large

changes in the size of the columns and

girders. A model of a bent cut from a

sheet of celluloid was subjected to a

known shear. The deflection of the

columns and the changes in the slope

of the elastic curve at the ends of the

irirder as measured, and as computed by
the slope-deflpction method agreed very

closely. The slope-deflection method can

he used in the design of buildings but

it has its createst value as a standard

for determining the accuracy of ap-

proximate methods. Copies of Bulletin

No. 80 may be obtained from the Euro-

pean agent, Chapman and Hall, Ltd.,

11 Henrietta St., Covent Garden. T/on-

don, England.

CAMBRIA
STEEL BARS

We make a

specialty of

high - grade
Bars. High
Carbon, Smooth

Finish, also

regular Ma-
chinery Steel.

A. C. LESLIE & CO.
LIMITED

MONTREAL

ETAL
STAMPINGS

\f We

M
are manufactur-

ers of stamped parts
for otheir manufactur-

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel
stamping in Nickel,
Brass or Copper.

<l

Send us a sample
order.

..ll

W.H.BANFIELD&SONS
120 Adelaide St. W., Toronto

^!

I

IMMEDIATE DELIVERY
We always carry a large stock of machine tools for

general manufacturing purposes, and solicit inquiries

requiring prompt delivery.

We call attention to the following, on which we will

quote attractive prices. All in thoroughly first-class

condition

:

Three 36" Fellows Gear Sliapers.

Two 36" Brown & Sharpe turret head vertical boring mills.

One 30" throat Putnam heavy punch and shear, capacity 1" hole

in 1" plate.

One 72" King Tertical boring mill with two heads.

One 48" Bement car wheel borer with crane.

One 38" Baush vertical boring mill, two heads.

One 39" Niles vertical boring mill, two heads.

Two 36" Snyder upright drills, power feed, etc.

Two 5' Bickford radial drills.

Girard Machine and Tool Co.
491-493 N. Third Street, Philadelphia, Pa.
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FURNACES
for the manufacture of

SHRAPNEL and LYDDITE
SHELLS and CARTRIDGE CASES

For Heat Treating Finished

Shrapnel use

A Circular

Semi - Muffle Furnace

Heats from below. Semi-muffle

chamber. Shells inserted at the top.

This furnace heats the shells faster

than a pot muffle furnace, uses less

fuel and gives excellent results. No
danger of scaling or injuring the

shells while in the furnace. No
upkeep expense for new pots.

We also build furnaces for Forging, Nosing, Banding

and Baking Lyddite. Continuous furnaces for Heat
Treating Rough Finished Shells, Annealing Cases and

for all classes of Forging and Heat Treating Work.

See pages 244 and 246, September 2nd issue

Canadian Machinery for further information

about these furnaces.

Tate-Jones & Co. Inc. Pittsburgh, Penna.
FURNACE ENGINEERS

The advertiser would like to know where you saw his advertisement—tell him.
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[LEA.R.WILLIAMS MACHINERY CO.,«-IPi
f: ST.JOHN.N.B. TORONTO WINNIPEG VANCOUVER

f|

.^^ Canada^s Leading Machinery House

THE BOYD SINGLE PURPOSE HORIZONTAL DRILL FOR
DRILLING I8-P0UNDER HIGH EXPLOSIVE BILLETS

Simple in operation,
rigidly built, does not
require an expert. Billet

can be placed in posi-

tion, drilled and re-

moved in four minutes.
There are no drill chips
to remove after the
operation is completed.
Requires less than half
the power of the ordin-

ary Heavy Duty Drill.

Write for fuU
information.

Prompt shipment.

MANUFACTURED BY
A. GRAHAM BOYD & CO.

100 Front St. E., TORONTO
SALES AGENTS:

The A. R. Williams Machinery
Company, Limited

Toronto, Oatario

IF IT'S MACHINERY—WRITE "WILLIAMS'"
?V/y/V/V/W/y/V.^/y/y///V/v^^^^^ 7/mam:i^7mfr7mrjr^amvfmmw/ffAvmii

DON'T WASTE TIME PUZZLING OVER
YOUR TAPPING PROPOSITION

Submit it to us, and our Experts will tell you how it can be done
TO YOUR BEST ADVANTAGE

Geometric Collapsing Taps are arranged for all clnsses of thread tapping above
34-inch diameter. Rigid while tapping, but collapse the chasers when the required

depth is reached. Can be fitted to screw

machine or turret lathe, also to live

spindle, such as a drill press.

Let us send our booklet describing

these Geometric Collapsing Taps in a

general way, or, with your specifica-

tions at hand, we will describe your

Tap in particular.

The Geometric Tool Company
New Haven, Conn., U. S. A.

Canadian Agents : Williams & Wilson, Ltd., Montreal.

The A. R. Williams Machinery Co., Ltd.. Toronto, Geometric Collapsing Tap, Class "N-L," Equipped with

Winnipeg and St. John, N.B. Chasers for Plug Tapping,
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining Newt.

Engineering

Mount Brydges, Ont.—^The Crow
Motor Co. plans a factory to manufac-

ture automobile motors, to cost $10,000.

Medicine Hat, Alta.—The Medicine

Hat Pump & Brass Mfg. Co. is in the

market for three new lathes, 14 to 18 in.,

for immediate delivery.

Eustis, Que.—The Eustis Mining Co.

will rebuild- their mill, which was re-

cently destroyed by fire. The cost is

estimated at about $85,000.

Electrical

St. Hilaire, Que.—The Century Elec-

tric Co., of Montreal, will install an

electrical transmission system for the

town.

Weston, Ont.—Etobicoke township

has agreed to all the conditions laid

down by the Weston Hydro-Electric

Commission for the lighting of Thistle-

ton, and the work is to go on at once.

Chesley, Ont.—The ratepayers last

Monday voted in favor of the Hydro by-

law, which passed by a large majority.

The power will be turned on about

Christmas, and it will come from

Eugenia Falls.

Toronto, Ont.—Arrangements have

been made between the Mimico Power

Co. and the Etobicoke Township Council

which will result in the extending of the

system to Humber Bay. At a cost of

about $1,500, a line will be run along

George and Church Streets, following

the request of the citizens who desire to

become Hydro customers.

London, Ont.—Work on the new street

lighting system which the utilities board

will give to the city out of its surplus

funds has already commenced, and it is

expected that the 2,400 new lamps will

be installed in the course of about six

months. General Manager Buchanan

states that the new lights will be 150

c.p. instead of 75, as at present.

Municipal
Verdun, Que.—The council have de-

cided to make an extension to the 36-in.

intake pipe.

Cranton, Ont.—The town council pro-

poses to install a hydro-electric system

at a cost of $5,000.

Owen Sound, Ont.—The town council

contemplate making extensions to the

waterworks system.

Petrolea, Ont.—The town council will

take over the Petrolea Utilities Co.

power plant at $15,000.

Crediton, Ont.—The council contem-

plates the installation of a power distri-

bution and lighting system.

Perth, Ont.—The Canadian Electric

and Water Power Co. are in the market

for cast iron pipes and specials.

EQUIPMENT FOR AUS-
TRALIAN RAILWAYS.

Tender forms, specifications and

drawings have been forwarded by

Commissioner D. H. Ross, Mel-

bourne, for equipment required by

the Victorian and Queensland Gov-

ernment Railways. These tender

forms will be open to the inspec-

tion of Canadian manufacturers

when received at the Department

of Trade and Commerce, Ottawa

(refer File No. 1435). Particulars

of the requirements, together with

the date on which the tenders dose

at Melbourne are briefly outlined

thus:

—

Victorian Railways.

No. 29,410. November 24.-2

duplex boiler feed pumps as speci-

fied.

No. 29,421. November 24.-750

sq. yds. compressed felt as speci-

fied.

Queensland Railways.

Tenders close at the oflce of the

Queensland Railways, Brisbane, on

November 2, 1915, for 10—30,000

gallons conical wrought iron tanks.

The departure of mails from

Vancouver are indicated thus:

From Vancouver, October 27,

due at Melbourne on November 20.

Rosthern, Sask.—The town council

will call for tenders shortly for the

supply of a fire engine, hose, etc.

Ridgetown, Ont.—It is proposed to in-

stall an ornamental street lighting sys-

tem here in connection with the new
hydro system.

Port Dover, Ont.—The town council

have decided to build a new pumping

plant. James St. Pierre, Bear Line,

Ont., is the commissioner.

Owen Sound, Ont.—The town oouncil

have authorized a $16,000 debenture is-

sue to cover the cost of waterworks ex-

tensions. Cast iron pipe will be re-

quired.

Dorchester, Ont.—The construction of
gas mains and connections in this town
is being considered by the Southern On-
tario Gas Co., St.- Thomas, Ont. F. B.

Tomb, London, is manager.

Markham, Ont.—Property owners, by
a majority of 49, last Monday, voted in

favor of the plan of waterworks exten-

sion drawn up by Engineer E. A. James.
The cost of the work is about .$20,000.

Lumsden, Ont.—The town council are

negotiating with the local electric light

company to purchase the plant in opera-

tion here. The question will be referred

to the ratepayers before the deal is com-
pleted.

Hamilton, Ont.—Preliminary steps

have been taken by the Board of Control

to spend $35,000 on draining of all the

low-lying territory in the north-east end
of the city, below the Jockey Club
ground.

Windsor, Ont.—If the recommenda-
tion made by the fire committee is ap-

proved by the city council, apparatus of

a total value of $11,000 will be added to

the equipment of the fire department.

Tenders will shortly be asked for the

contract of supplying Windsor with a

new tractor and motor service truck.

Port Colborne, Ont.—A by-law to

authorize an agreement with the Ontario

Power Co. of Niagara Falls, Ont., to

supply power to Port Colborne and

Humberstone for a term of five years,

was voted on recently and carried in

Port Colborne, 124 for and 59 against,

and at Humberstone 104 for and 7

against.

St. Catharines, Ont.—The ratepayers

on September 21, by an almost unani-

mous vote carried a by-law granting a

franchise for 20 years to the Relief Gas
Co., which will supply natural gas whole-

sale to the municipal system. The city

purchases the gas at 25 cents per thous-

and feet, and will distribute it to con-

sumers at an estimated cost of 35 cents

per thousand feet.

Sarnia, Ont.—A recommendation that

the City Council negotiate for the pur-

chase of the present electrical plant for

.$192,000, and submit a by-law to the
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JOHNS-MANVILLE SERVICE TO THE MANUFACTURER

COVERS
THE CONTINENTVc

'T^HIS Emblem is rapidly becoming one of the most
-- widely known trade-marks on this continent; but

even though it belted the earth, it could not stand

more staunchly than it does to-day for the business

principles underlying J-M Responsibility.

J-M Ferro Compound saves many a casting from
I the scrap pile and cuts down re-melting costs

•T-M Ferro Compound makes many a casting, big
or little, fit to send out that would otherwise be
scrapped and melted for re-casting on accoimt of
blow-holes, sand holes, etc.

J-M Ferro Compound is a chemical iron cement
that becomes, when dry, a part of the casting itself

and so acts as a permanent repair.

It fills up sand holes and other defects permanent-
ly. It cannot dry up and fall out.

J-M Ferro Compound is mixed with water, ap-
plied with a trowel and hardens in a few hours. It can then be fimshed with a
file or emery wheel, and as it is the same color as the casting, its presence can
never be detected.

Its cost per casting is insignificant, but the sum of its savings is an important
item in every foundry or machine shop business.

Ask our Nearest Branch for Descriptive Literature of Applica-

tions, Uses, etc., and let us Quote You Prices and Discounts.

J-M Permanite—the Packing that has won
its way on performance

J-M Permanite is a handy sheet because it is equally efficient on wet or

dry joints. It has no respect for temperature or pressure, nor is it

affected by ammonia, acids or alkali.

Then, too, it stays where it's put. It does not compress under any
stress; in fact it expands under working conditions, makins; tight

joints tighter.

J-M Permanite is very light in weight. When the J-M Salesman

suggests J-M Permanite, say, "I'll try it once."

We are willing to let it convince you on the job. J-M Permanite

The Canadian H. W. Johns-Manville Co., Ltd.
Manufacturers of Asbestos Roofings; Pipe Coverings; Packings; Mastic Flooring;

Conduit; Suck Lining; Fireproof Paint; Fire Extinguisliers ; Fuses; etc.

TORONTO MONTREAL WINNIPEG VANCOUVER
i»»

// what you want is not advertised in thi^ issue consult the Buyers' Directory at the back.
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Rumeiy-Wachs Machinery Go.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-Hand Tools in

Stock for Immediate Delivery:

LATHES

15" X 6' Von Wyck.
16" X 6' Porter.
18" X 12' BlaUdell.
20" I 10' Flfleld.

•iA" X S' Slierinan.
36" X 16' Flfleld.

TURRET LATHES and SCREW
MACHINES

Pratt & Whitney No. 1 Screw Mach.
Uurvlu Vj" Screw .Machine.
I'earsou 1'%" Screw Machine.
Cleveland 1" Automatic (6).

Cleveland IVi" Automatic.
Cleveland l^h" Automatic (2).

Acme %" Automatic.
Lodge & Davis 18" Monitor.
Glsholt 24" Manufacturers' Turret.

PLANERS AND SHAPERS

30" X 36" X 8' American, 2 beads.
36" X 35" X 15' Powell, 2 heads.
14" Gould & Eberhardt Crank.
15" Hendey Tool Koom.
10" St(Kkbrldge Crank P.D.F.
21" Averbeck B.G. Crank.

DRILL PRESSES

20" Miscellaneous Makes (20).

i\" Cincinnati (2).

22V4" Barnes.
•JO" Sibley & Ware.
2b" Barnes.
28" Sibley & Ware.
31" Barnes.
Avey 2-splndle ball-bearing.
Bausch No. 10, 16" Cluster.
Andrews 6-splndle, adjustable.
Bickford 3Mi' Plain Radial.
Prentice 5' Plain Hadlal.

MILLING MACHINES

No. 8 Fox Hand and Power.
No. LeBlond, plain.

No. 2 Owen, plain.

No. 3 Pratt & Whitney, plain.

No. 3-A Owen Universal.
No. 4 Becker Vertical.
Becker No. 7 Lincoln.
Phoenix No. 1 Lincoln.

PRESSES

Bliss No. 18 o.b.l.

Bliss No. 19 o.b.l.

Bliss No. 42 o.b.l

Rockford No. 2 o.b.l.

American Can No. 3 o.b.l.

Walsh No. 4 o.b.l.

American Can. No. 4% o.b.l.

Bauroth No. 6 o.b.l.

Bliss No. 60-N Double Actlne.
Adrlance No. 12-A Doable Acting.
Toledo No. 14 Horning.
Toledo No. 94-A Double Crank.

MISCELLANEOUS

Bullard 42" Boring Mill.

Newark No. 2-A Auto Gear Cutter.
Landls 12 x 42" Plain Grinder.
Glsholt Universal Tool Room Grinder.
Acme 1%" Bolt Cutter.
Acme 2>/4" Bolt Cutter.
No. 2 and .No. 3 .M. h M. Keyseaters.
No. 3 Baker Keyseater with rbtary

table.

ratepayers regarding the immediate in-

stallation of hydro was made at a spe-

cial meeting of the council on September

22 by Messrs. J. J. Jeffery and L. P.

.Jcffery, engineers, of Toronto. The coun-

cil decided to act on the advice and will

take definite action at the next meeting.

General Industrial

Brantford, Ont.—The Concrete Post

Co. has secured a site at Winnipeg.

Man., and will erect a factory.

Georgetown, Ont.—The Glass Garden
Builders propose establishing a factory

here for building greenhouses, etc.

Wallaceburg, Ont.—An addition is be-

ing built to tlie Wallaceburg €ut Glass

Works. A. Gregory, Dresden, Ont., is

the contractor.

Eenfrew, Ont.—Fire, on September

26, destroyed the flour mill at Pakenham
owned and operated by the Renfrew
Flour Mills Co. The mill, which was a

stone structure and modern in every

way, was totally destroyed. The elevator

and office was also burned.

Woodstock, N.B.—Representatives of

the Potato Products Co., of Belleville,

Ont., have been looking over the ground

in connection with the establishment of

a business for the manufacture of

starch, potato flour and dried potatoes.

R. G. Graham, of Belleville, is the head

of tlie business.

Wallaceburg, Ont.—The Dominion

Sugar Co. is ready to start the erection

of a million-dollar sugar factory in

Chatham, and the only thing that is

holding them up is the question of get-

ting two railway spurs into their pro-

perty, one from the Grand Trunk and

the other from the C. P. R.

Tenders
The Pas, Man.—Tenders will be re-

ceived up to October 5 for the supply

and delivery of cast iron or. steel water

pipe and specials, also fire hydrants and

valves. Particulars may be obtained

from the resident engineer's office, or

from Murphy & Underwood, engineers.

Saskatoon, Sask.

St. Lambert, Que.—Tenders will be re-

ceived up to October 4, 1915, for the in-

stallation of 42 lamp standards complete

with about 6.500 feet of duplex under-

ground cable terminals, etc. Plans may
be seen, specifications and tender form

had on application at the office of to-wn

engineer E. D. Drinkwater.

Orillia, Ont.—Tenders will be received

until October 7 for miscellaneous iron

work, heating, plumbing and electric

wiring in connection with the rebuilding

of the Municipal Buildings. Particulars

may be obtained from the town clerk,

Orillia, or from the architects, Burke,

Ilorwood & White, Toronto.

Toronto, Ont.—Tenders will be re-

ceived, addressed to the chairman.

Board of Control, up to Tuesday, Octo-

ber 12, 1915, for the construction and

delivery of 36-inch stop valves, valve

operating mechanism and special cast-

ings, for main pumping station. Speci-

fication.s and forms of tender may be ob-

tained at the Works Department, Room
12, City Hall.

Ste. Martine, Que.—Tenders will be

received by tlie Municipal Council of the

Parish of Ste. Martine, County of Chat-

eauguay, up to the 4th of October next

for the construction of a steel bridge, 85

feet span, on concrete abutments, at the

outlet of the Beau River, in this parish,

according to plans and specifications ti>

be seen at office of the undersigned. Nap.

Mallette, secretary-treasurer.

Ottawa, Ont.—Tenders will be re-

ceived until Tuesday, iSeptember 28,

1915, for one (1) motor generator set.

one (1) induction motor, three (3)

power transformers and switchboard ap-

(laratns to be delivered at the Govern-

ment Printing Bureau, Ottawa, Ont.

Specification and forms of contract can

le seen and forms of tender obtained at

the Department of Public Works and at

the offices of TKos. Hastings, clerk of

works. Postal Station "F," Toronto,

Out., and R. L. Deschamps, Superinten-

dent of Public Buildings, Montreal, Que.

Toronto, Ont.—Tenders, addressed to

the secretary-treasurer of the Board of

Education, will be received until Friday,

October 1st, 1915, for temperature regu-

lators, sundry schools; cabinet work, in-

cluding work benches, tables, cupboards,

etc., for manual training and domestic

science centres; concrete retaining wall,

Roden School; local telephones, sundry

schools; electrical work for science

rooms. Harbord Street and Malvern

Avenue Collegiate Institutes. Specifica-

tions may be seen and all information

obtained at the office of the Superinten-

dent of Buildings, City Hall, Toronto.

Ottawa, Ont.—Tenders will be received

up to Tuesday, October the 19th, for the

undermentioned items for delivery to

H.M.C. Dockyards at Halifax, N.S., and

Esquimau, B.C.: Brass bars, antimony,

iron firebar, brass sheets, aluminum, pig

iron, brass tubes, steel angles, iron

angles, copper sheet, steel boltstaves,

iron boltstaves, copper tubes, steel

plates, iron sheets, zinc plates, steel

sheets, India rubber, lead, milled steel

for tools, sheet packing, or sheet, etc.

Forms of tender and all information

may be obtained by application to the
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MADE IN
CANADA

Butterfield

Taps
are strengthening popularity
by their work on munitions.

They have been wonderfully success-

ful and superior on ordinary jobs, but

their work on munitions proves that

they have the backbone essential to the

economical and rapid production on
the toughest of materials.

Get a Butterfield Tap and put it up
against the same proposition as the

kind you are now using. Keep close

tab on it and see for yourself.

Positively guaranteed.

Butterfield & Co., Inc,
Rock Island, Quebec

The advertiser would like to know where you saw his advertisement—tell him.
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Have You
Idle

Machinery?

If you have a lathe or

other machine tool suit-

able for shell manufac-

ture and would like to

dispose of it, then use

the classified column of

Canadian Machinery.

You will be doing your-

self, other manufactur-

ers and the Empire at

large a real service if

you will place your non-

productive machinery at

the disposal of those

who have urgent need

of it.

Describe your equip-

ment fully. Rate for

one insertion 2 cents per

word. Subsequent in-

sertions I cent per word.

Canadian Machinery

143 University Ave.

TORONTO

iiiidersijined, or to the Naval Store Offi-

cer at H.M.C. Dockyard, Halifax, N.S.,

or Esquimalt, B.C. Applicants for forms
are requested to state definitely the item

or items on which they desire to tender.

G. ,J. Desbarats, Deputy Minister of the

Naval Service.

Trade Gossip
The Canadian Malleable and Steel

Range Mfg. Co. has increased the capital

stock of the company to $350,000.

Phosphate of Lime.—ORieials of the

Conservation Commission report the dis-

covery of extensive deposits of phos-

phate of lime in the National Park at

Banff. .The importance of the discovery

to the agricultural industry of the West
will be great, as phosphate of lime is of

value in maintaining the fertility of the

soil.

Big Orders from Italy.—A contract

for 100,000 pairs of blankets and 600,000

woollen shirts has been placed with Can-

adian mills by the Italian Government
Commission in London. The Dominion
Department of Trade and Commerce has

assumed responsibility for the inspec-

tion of the goods. Representatives of

Canadian firms sent to London secured

the orders, which approximate one mil-

lion dollars.

Antimony Mine at Lake George.

—

There is a prospect of the early re-optn-

ing of the antimony mines at Lake
George, York County, N.B. These mitu-s

have not been opened since 1909, owin;;

to the low price of the ore. With an ap-

preciable increase in ore prieas, a pro

posal has been made by a syndicate to

lease the mines for a term of years.

Tiic company have also un3er con.-.idera-

ticn an offer of sale.

Grain Moving East.—A despatch from
Fort William, Ont., states that grain

shipments from the West approximate

1,200 cars for the past few days, and
none of the elevators have yet been

forced to run full capacity. The rail-

roads expect the receipts to increase un-

til about October 10, when indications

are that upwards of 2,500 cars will be

received daily. Lake shipments, so far,

liave been small, but steamship men here

are confident that the Canadian fleet

will be capable, or nearly so, of handling

tlie grain from Fort William as fast as

the Eastern elevators can receive it.

Many of the steamships which were

chartered by the Canada Steamship

Lines and other companies last spring

for the Atlantic Coast trade are being

returned to the lakes.

Regina CM.A.—The manufacturers'

committee of the Regina Board of Tr?de

Council has been instructed to investi-

gate and report on the advisability of

organizing a Regina Manufacturers' As-
sociation and seek affiliation with the

•Canadian Manufacturers' A.ssociation.

The Tate-Jones Co., Inc., of Pittsbui^,

Pa., have received the contract for the

large new heat treating plant to be
erected at the Toronto factory of the

Chapman Double Ball Bearing Co. The
work, which has been rendered necessary

by the greatly increased demand for ball

bearings, includes large capacity oil-fired

furnaces of the latest type, with com-
plete equipment of oil storage, tank
pumps, etc. The Rudel Belnap Ma-
chinery Co. of Toronto. are Canadian re-

]irnsf'ntatives for Tate-.Tonos Co., Inc.

Oshawa Railway Co.—The annual

meetings of the Thousand Islands Rail-

way Co. and the Oshawa Railway Co.

were held at Deseronto, Ont., on Mon-
day, September 1.3, 1915, at which meet-

ting tlio following directors were elect-

ed: E. Walter Rathbun, Deseronto; H.
W. Cooper, Gananoque; .1. H. Valleau,

Gananoque; B. R. Hepburn, Picton: D.

A. Valleau, Oshawa.

Personal
W. J. Gage, of Toronto, has donated

$10,000 to the Government for the pur-

pose of buying an armored biplane.

Sir Lyman Melvin Jones, president of

the Massey-Harris Co., Toronto, is in the

West inspecting the company's Western
agencies.

Samia, Ont.—From now until the

dose of navigation Capt. Foote will sail

the steamer Hamonic, and Capt. Camp-
liell will sail the Huronic, while Capt.

Wright will remain ashore and perform
the duties of shore captain.

Walter F. Wright, manager of motor
sales, Canadian General Electric Co., To-

ronto, has resigned to accept a position

as Ontario manager for the Eugene F.

Phillips Electrical Works. Mr. Wright's

headquarters will be in Toronto.

R. B. Lannour, assistant general

freight agent of the C. P. R. at Van-
couver, B.C., has been appointed to suc-

ceed the late W. F. Stevenson, of New
York as general agent of the C. P. R.

freight department. New York City.

Collingwood Schreiber, C.M.G. general

consulting engineer of the Department
of Railways and Canals, and L. K.
Jones, Assistant Deputy Minister, are

leaving on a semi-annual inspection trip

through the West, and will go as far as

Prince Rupert, the terminus of the

G. T. P.

The A. R. Williams Machinery Co.,

Toronto, have a booth at the American
Fonndrvmen's Convention and Exhibi-
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ECONOMIC WATER OIL
^illEI.L MAXLFACTURERS use ECONOMIC WATEK OIL for
MKTAL Cl'TTIXG of every description; it will not gum nor
rust, and it SAVES TIME AND LABOR.

WE CAN SAVE YOD 60% In the COST of your CBTTINO
.MIXTURE BECAUSE
ONE OALLON of ECONOMIC WATER OIL will mix readily
with SO to 50 gallons of WATER, making a thick, creamy
emulsion, and giving you a cutting mixture which will not
only tie satisfactory, but will produce very ECONOMIC
BESCtXS.
One TRIAL ORDER will prove our STATEMENT.

Made in Canada

Canadian Economic Lubricant Co.

MONTREAL
LIMITED

1040-1042 Durocher St.

DEPENDABILITY
should have first consid-

eration.

LEVIATHAN
and

ANACONDA
BELTING

are not low first cost beltings, but you are interested
in the ultimate cost. We are responsible for every
foot of LEVIATHAN and every foot of ANA-
CONDA until it earns in actual service its full cost

as compared with the service of any other belt of
any kind, under the same or similar conditions,

barring accidents. What it does beyond that wins
and maintains your confidence.

Let us help you solve your belting problems.

Main Belting Co. of Canada
Limited

lOH St. Peter St., Montreal

WATCH FOR OUR MESSAGE IN NEXT WEEKS ISSUE

BURNHAM STEAM PUMP
Of the thousands of steam
pumps installed every

year, a large percentage of

them bear the name of

"Burnham," the Steam
Pump endorsed by leading

Architects, Consulting En-
gineers and Heating Con-
tractors as the best, .simp-

lest and most economical
pump on the market.

If you want a pump for

handling hot water, use the

"Burnham."

Union Klrririittlly I*rl vi-n \ ikiiiimi i'mnp

Barnham BoUer Feed i'ump

Darling
Brothers

Limitttd

IS Ottawa Street

MONTREAL
Toronto'? Winaipev

Thousands of Burnham
pumps are in operation in

connection with VacuuTn
Heating Systems; they are

specially adapted for this

service. Standard Burn-
ham Boiler Feed Pumps
and Burnham Vacuum
Pumps are kept in stock

and can be shipped
promptly.

ylsk Jor Catalog

'"P"

Kiirnliiini > urn inn I'ninp

If what you want is not advertised in this issue consult the Buyers' Directory at the back.
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(MADE IN CANADA)

Don't Pay Good Money for
Impractical, Unmechanical
andOften Worthless Fountains

Bulbble Owi
flow Waste

Actual Size 7" High,

Here Is a practical Fountain, which
comiblijos the Faucet and Bubble
Features—takes care of the overflow
waste, and insures

Safety and Service
This is an age of sanitary plumbing and
the Sanitary Driiiliing Fountain is one
of its important subdivisions.

SAFETY PI TOn SERVICE
FIRST rVJIWJ AIWAYRFIRST ALWAYS

Is made of heavy brass with extra
heavy nickel plate. Bubbler easily con-
trolled by separate "squeeze" handle.
No spurts—no choking—inside regula-
tion prevents "shoTverbath." Faucet is
controlled by another squeeze handle.
Faucet gives full water pressure. Has
thread for hose if wanted.
Write us tlie number of your em-
ployes and water pressure and we'll
present an Interesting proposition
to you promptly.

Puro Sanitary Drinking Fountain Company
147. University Ave., TORONTO. CAN.

Advertising
"Advertising is the education
of the public as to who you are,

where you are, and what you
have to offer in the way of
skill, talent or commodity. The
only man who should not
advertise is the man who ha«i

nothing to offer the world in
the way of commodity or ser-

vice."

—

Elbert Hubbard.

tion at Atlantic City, Pa. T. €. Mc-
Donald is in charge of the exhibit,

which consists of literature and other

matter dealing with shell making ma-
chinery. It was the intention of the

company to have an exhibit of machine

tools, but the idea had to be abandoned

on account of the difficulty in obtaining

tlie tools.

New Incorporations

Leek & Co., Ltd., Vancouver, B.C., hai

been incoriiorated with a capital stock of

1100,000 to manufacture electrical

goods, machinery, iron, steel, etc.

The Specialty Paper Bag Co. has been

incorporated at Ottawa with a capital

of $100,000 to manufacture jute, cotton,

paper and all other kinds of bags at Ot-

tawa. Incorporators: Irving Wells

Smith, Gerald Morphy Malone, of To-

ronto.

The Lindsay Factories, Ltd., has been
incorporated at Toronto with a capital

of .$50,000 to do a general manufacturing
business with head office at Toronto.

Provisional directors are G. E. Lindsay.

8. W. Burns and Thomas W. Horn, ail

of Toronto.

The Electric Zinc Co., Ltd., lias been

incorporated at Ottawa with a capital

of $24,000 to operate zinc smelters and
refineries at Sherbrooke. Que. Incorpor-

ators: Leland Drew Adams and Charles

Herbert May. of Oakland, Cal.. and .John

P. Wells, of Sherbrooke. Que.

The A. T. Wattie Cold Storage Co.,

Ltd., has been incorporated at Toronto
with a capital of $40,000 to carry on a

cold storage business at Bl'acebridge,

Ont. The provisional directors are John
R. Wattie, Mervyn L. Watt and Ernest

Green, all of Bracebridgo. Ont.

The Orillia Molybdenum Co., Ltd.,

has been incorporated at Toronto with

a capital of $200,000 to acquire and de-

velop mineral lands and deposits. Head
office at Orillia, Ont. Provisional direc-

tors are R. C. Dunbar. John E. Tudhope
and J. Fraser Tudhope, all of Orillia.

Ont.

The Russell Natural Gas & Oil Co.,

Ltd., has been incorporated at Ottawa
with a capital of $1,000,000 to carry on

the business of producing and refining

petrolenm products and natural gas, at

Ottawa, Ont. Incorporators: Orlando Ar-

thur Letts, John George HackUind, all

of Ottawa, Ont.

The Harris Heating & Engineering Co.,

Ltd., has been incorporated at Ottawa
with a capital of $25,000 to carry on
the business of mechanical engineers,

founders, smiths, etc., at Montreal, Que.

Incorporators: .Joseph Albert Harris.

A Vila Mayer and Louis A. Desy, all of

.Montreal, Que.

The Sorel Steel Foundries Co., Ltd.,

lias been incorporated at Ottawa with a

capital of $100,000 to acquire and take

over as a going concern the business now
carried" on at Sorel, Que., by Beauchemin
& Fils, Ltd. Incorporators: Louis Phil-

lippe Tremblay and Napoleon Latra-

verse of Sorel, Que.

The Canadian Cartridge Co., Ltd., Iia.s

been incorporated at Toronto with a caji-

ital of $400,000 to manufacture copper,

brass and steel products, also cartridges

and shells, etc. Head oflice at Toronto.

Provisional directors are William S. Mor-
lock, Bruce McKinnon and Roy B.

Whitehead, all of Toronto

Railways- Bridges

Owen Sound, Ont.—The Grand Trunk
will rebuild a large section of the wharf
fronting on their property during the

coming winter. Local contractors are

being asked for tenders on the work,

which will probably run as high as

$10,000.

Weston, Ont.—Engineers of the To-
ronto Suburban Railway Co. have sur-

veyed an extension of the radial line

from Woodbridge to Kleinburg. Another
branch line of the Weston division has
been surveyed east of Weston and con-

nects with the Davenport line at Daven-
port station.

Edmonton, Alta.—J. D. McArthur,
president of the Dunvegan and Water-
ways Railways, states that steel laying
will begin on the Waterways Railways
by the end of September. The condition

of the grading work is such that steel

will be laid continuously until McMur-
ray is reached, probably b^ the end of
the year.

Cobourg, Ont.—Several municipalities

in the counties of Northumberland and
Durham are petitioning the Ontario

Hydro-Electric Commission to make a

report on the advisability of construct-

ing electric railways from Peterboro and
Campbellford to Cobourg, passing

through the municipalities interested.

Such roads would open a teritory now
devoid of railway facilities, especially

the northern part of Northumberland
County.

Contracts Awarded
Toronto, Ont.—The National Regula-

tor Co. has been awbrded a contract for

heat regulating apparatus for t!'p Olcd-

hill Avenue School.
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MARION & MARION, 364 University St.
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H I CH I O 4<VO DESIGNS

PROCURED IN ALL COUNTRIES

Special Attention grtven to Patent Lttl8:atlon

Pamphlet sent rre« on application.

RIDOUT & MAYBEE S9 Yonee Streat

TORONTO

Do Trade-Marks Pay? YES!
Get our new Booklet

Trade-Marks That Pay"
(Sent to Manufacturer free of charge)

This shows bow Trade-Marks have paid other mannfac-
turors, and will give you some KUgKCf^ttons how it would
pay you to have a Trade-Mark for your good*. OlTe
your Koods some mark of distinction so that the l)UyorB
will know and ask for YOUn SPECI.M. LINE OI'
GOODS. FaniiiiarlKe your goods by your Trad«-Mark.
Let US show you how It pays.

Writ* for Your Copy To-day.

HAROLD C. SHIPMAN & CO.
patent attorneys

20 Elsin Street. Ottawa (Not door to Canac^lan Patent Office

SENO YOUR PATENT WORK DIRECT
TO OTTAWA-SAVE TIME AND MONEY

'Prampl and per>ttrtat altenllon glotit to alt molten ploceJ tn our hanJt.
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WM. MUIR & CO., Limited
Manrhester, ED^Iand.
Machine Tool Makers.

Speclaltivg : Patent Puncher Slotting
Machines, Milling Machines, Boring
Machines.
Agents: Messrs. Peacock Bros., 68

Beaver Hall Hill, Montreal.
Send for catalogue.

JOHN STIRK & SONS, Limited
HALIFAX. ENG.

MACHINE TOOLS
Agents—The A. R.Williams Mcy.Co.,Llcl
Toronto. Winnipeg, Vancouver, St. John. N.B.

BERTRAMS LIMITED
Engineers

Sciennes, EDINBURGH
PAPER MILL MACHINERY

and
MACHINE TOOLS for IRON WORKERS

Catalogues offered to Purchasers.

IN BRASS, IRON
OR SHEET STEEL
Quotations given on
your own design.

EXPERT DIE
MAKERS

DUNCAN ELECTRICAL CO.
LIMITED

86 GrcjyNunSt. MONTREAL . P. Q.

or ALL
KINDS

Machine Sprine*. Vxlve Spiingf, Automobile
Cuthioti SprinKi. etc.. of a quftliiy that de^cs
compdiiion. '^Iluiyourrcquitcincnrt. Send
mplc or ipcciiicaiion for ptkc.

JAMES STEELE, LIMITED

CUNNINGHAM&SON
CATHARINES, ONT -

HilGHIIIERY

aSTINGs

Save $40 to $90 on First Cost

W.*l, r>,'^l-«,,/. 10-Inch Universal
1th Uickow S lod,^ Centers

We are originators of design. Yoai save from $40

to $90 on first cost, and many times that by their

simple oonstruction and conse-

luent ease of opeiution.

Let's prove it to you.

Price Only $8S Net,

F.O.B. Cars Chicago

Get the Original—Accuracy Guaranteed
SoJJ hy aV dealers. Write to-day for fiarticufare

Fffd. C. Dicliow, 37 So. Dcsplsiies St., CUcii; lll.,U.S.A

Make Your Own Engravings
It doesn't take an ex-
pert to operate tiie

GORTON BNGRAV
ING MACHINE. The
ordinary workman can
turn out lettering or de-
signs either sunk or in

reli^, on dies, moulds,
tools, patterns, core
boxes, label plates, iii-

Btruments, etc., etc., bet-
ter than the most skill

ed hand engraver in the
fraction of time the
hand workman would
take.

WRITE FOR DE-
TAILS.

Geo.GorionMach'neCo.

R/CINE WIS.

WANTED THE PATENT REVIEW
Largest circulation of any publication
devoted entirely to patents. Free samples.

Get a free copy at once

a
o

s

NEW INVENTIONS
Send for full list of inventions wanted by manufacturers. Get a copy of our

new Booklet, "REFERENCE GUIDE FOR INVENTORS." It tells about
how to obtain a patent, and every inventor should have a copy. If you have
any inventions worked out, make a sketch and number the parts. Send it

with a description of it in your own words, referring to the parts by numbers.
Tell how it workSj_and state its advantages. If you send model be sure that
it bears your name, so that we can tell by whom it is sent. Free Search of
Patent Office Records. It may mean your fortune. $45,000 paid for some
inventions. $10,000 offered for others. Write us at once. Send names of others
you know to be interested in inventions.

HAROLD C. SHIPMAN & CO., ^rH%lV.^^%^tl':TJ.'

Building Notes
Hamilton, Out.—The T. Eaton Co. has

secured a permit to build a .$110,000 fac-

tory here.

Saskatoon, Sask.—MacDouald-Craw-
f'ord, Ltd., propose building a warehouse
lirre to cost .$50,000.

Ottawa, Ont.—The Bate Really Co.

will build an addition to their warehouse
lit a cost of $25,000.

Markham, Ont.—The Bank of Nova
Scotia will at once begin the erection of

a substantial brick structure on Main
Street.

Toronto, Ont.—The Board of Educa-
tion has obtained a building permit for

a new school on Bartlett Avenue, to cost

$52,900.

Clayton, Ont.—It is proposed to build

a summer hotel here to cost $400,000. F.

A. Wright, of New York, has prepared
the plans.

Toronto, Ont.—The Toronto Pharmacal
Co., has applied for a permit to erect a

$7,000 addition to their factory on Brock-
Ion avenue.

Toronto, Ont.—A new school building

will be erected at Fairbank, in York
township. Edwards & Saunders, of To-
ronto, are the architects.

Toronto, Ont.—McGregor & Mclntyre
have obtained a buildmg permit from
the city architect's department for the

erection of a two-storey brick factory,

costing $8,700, at 1139 Shaw Street.

Toronto, Ont.—The C. P. R. has se-

cured a permit from the city architect

for the erection of the new North Toron-
to station, to be built of brick and stone,

and to cost $125,000. It is to be a one-

storey structure.

Catalogues
Split Pulleys.—The "National" All-

Steel Split Pulleys are illustrated and
described in a bulletin issued by Patten
Co., of Chicago. III.

Electric Grinder. — The Hamilton-
Beach portable electric grinder for

grinding dies, reamers, cutters, etc., is

the subject of a bulletin issued by the
Canadian General Electric Co., Toronto.
A description is given of the grinder,

which is accompanied by illustrations

showing the grinder in operation on dif-

ferent kinds of work.

A Chain of Evidence.—Publication

No. 14 contains a number of illustra-

tions of large power drives where Morse
chains are used, accompanied by details

of each. Other matter included deals

with the Morse silent chain and the
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CLASSIFIED

ADVERTISEMENTS

\ Those who wish to. sell or buy a business,
obtain competent help, connect with satis-
factory positions, or secure aid In st< rting new
enterprises should not fall to use the Want
Ad. Page of "CANADIAN MACHINERY."
H If you want to sell or buy a second-hand
lathe, planer or any other shop equipment, let

"CANADIAN MACHINERY" pick out a seller
or buyer for you. How about that second-
hand engine or boiler which you would like
to dispose of?

Rates (payable in adTance) :—2e per word
first insertion, Ic per word subsequent Inser-
tion. 5c additional each Insertion when Box
Number is required. Each figure counts as
one word.

WANTED
ONE DOUBLE END PUNCH AND SHEARS,
22" throat, about 7,000 lbs. This Is new;
punched one bridge, J500.00; also one 9"

throat punch, %". A. Dick & Sons, Alton,
Ont.

WANTED—POSITION AS SFPERINTEND-
ent. Am open to consider the position of
superintendent of any firm manufacturing
war munitions. Have special knowledge of
materials ai:d have designed machinery and
solved problems in connection with machining
and forging shells. Have thorough under-
standing of operations. Am not looking for
fancy salary. William Rodgers, A.M. Can.
Soc. C.E., 1386 Delorimler Ave., Montreal.

FOR SALE

FOR SALE—COMPLETE 25 H, P. FAIR
banks-Morse stationary gasoline engine; near-
ly new. Allyn Bros., Bruce Mines, Ont.

(10-21)

FOR SALE—DRILL PRESS, 20 IN. WHEEL
and lever feed; condition flue. Price $50.

Krug & Crosby, 369 Bay N., Hamilton, Ont.

FOR SALE—GOOD LOT METAL WORKING
machinery for immediate delivery. All ready
to run to help you wltb those urgent orders.
Presses, drills, plain lathes, shears, threaders,
tappers, headers, oil forges, automatic shavers
and Blotters, pulleys, shaftings, etc. Very low
prices. Send for catalogue. Shelton Company,
Shelton, Conn.

WANTED—First-class Engine and

Turret Lathe hands, Boring Mill.

Planer and Bench hands.

Canadian Westinghouse Company,
Limited

HAMILTON, ONTARIO

FOR SALE
One new H o 1 d e n-

Morgan Thread Milling

Machine for threading

base 4.5 shells. Surplus,

ordered in error.

Immediate delivery

from stook. Price $650
F.O.B. St. John.

T. McAVITY & SONS, Ltd.

ST. JOHN, N.B.. CANADA

"Rocker-Joint" construction. Copies
of this publication may be obtained from
the Morse Chain Co., Ithaca, N.Y.

"Burd Ring Wisdom" is the title of
the new house organ which will be pub-
lished at frequent intervals by the Burd
Compression Ring Co., Roekford, 111.,

the purpose being to place before those
who have a desire to know the latest and
most important findings in piston ring

development. The first number has made
a good start, and its friends will wish it

success in the future.

The Westinghouse Electric & Manu-
facturing Co., Pittsburgh, Pa., has re-

cently issued Leaflets 3,805, 3,806, and
3,807 on the application of automatic
control apparatus to cranes and steel

mills. They show the scheme of main
connections and describe the method of

operation of the magnetic unit switches,

as arranged for the severe service of

steel mill practice.

"Aqualene" is the title of a bulletin

issued by the Crescent Oil Co., New
York. Aqualene is a cutting lubricant

for automatics, turret lathes and other

tools. The bulletin describes the quali-

ties and principal features of this lubri-

cant, and contains a number of illustra-

tions showing the various classes of

work for which it is being used. An
interesting feature is the data on pro-

duction and cutting speeds, etc.

Portable Tools.—The Stow Mfg. Co.,

Binghampton, N.Y., are mailing to the

trade copies of bulletin No. 400, illus-

trating and describing a complete line

of "Stow" portable tools. These tools

are furnished with both belt, and motor
drive, a feature in some cases being a

"Sto\v" fle.xible shaft combination. The

various lines which are illustrated are

accompanied by a brief description cov-

ering the principal features and demon-

strate the utility of the Stow flexible

shaft.

"Finding and Stopping Waste in Mosl-

em Boiler Rooms by the use of Coch-

rane Meters," is tlie title of a cata-

logue which has been issued by the Har-

rison Safety Boiler Works, Philadelphia,

Pa. The catalogue deals with the

"Cochrane" appliances for accurately

measuring and recording boiler feed,

comdensate, blow off, heating returns,

cooling water, etc. The appliances in-

clude metering heaters, independent

meters, precision meters and metering

hot wells. The subject of stopping boil-

er wastes is treated in a scientific and at

the same time a practical manner. The

catalogue explains how this can be suc-

cessfully accomplished by means of the

various apparatus, described. The half-

tones tCr^ exceptionally dear and in-

Pattern

Manufacturers,

Etc.

;^qOD«D|iETAi-;i

We (lUo make

Mounted Matcb Plate*, CazI Iron

Match Plates and Gatei

Writ*

HAMLTONPATTERN&FOUNBRYCO
WUSLTON. ONT.

^^j^a^aamg^ iiiSSISfifiiSv

Let us quote you prices

TORONTO PATTERN

65 Jarvis St., Toronto, Ont.

»
TSrTABIE PlAttt^

DRAW CUT SMAPtHS
SPtCIAL DHAW CUT R R 5HAPCR5''

FINISHtO MACHINE KtYS"'
STATlONftRriPORTABLtKLYWAYCUTTtRSl

SPtCIAL LOCO MOTIVE CYLIN0LRPLAN6RS|

orricc">wgRKs:MusKLGeN hlight^usa

Special Machinery
MADE TO ORDER

Mill Machinery, Engine Worl(

Grey Iron and Brass Castings

TRY US FOR QENERAL REPAIRS

ALEXANDER FLECK. LIMITED
(Vuloan Iron Works) OTTAWA. ONT.



70 CANADIAN MACHINERY Volume XIV.

ETAL
STAMPINGS

II'''\f We

M
are manufactur-

ers of stamped parts
for other manufactur-

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel

stamping in Nickel,
Brass or Copper

<l

Send us a sample
order.

..ll

W.H.BANFIELD&SONS
372 Pape Avenue Toronto

L

CAMBRIA
STEEL BARS

We make a

specialty of

high - grade
Bars. High
Carbon, Smooth

Finish, also

regular Ma-

chinery Steel.

A. G. LESLIE & CO.
LIMITED

MONTREAL

^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiM^

IMMEDIATE DELIVERY l

I We always carry a large stock of machine tools for

I general manufacturing purposes, and solicit inquiries

I requiring prompt delivery.

I We call attention to the following, on which we will

I quote attractive prices. All in thoroughly first-class

f condition

:

1 Three 36" Fellows Gear Shapers.~
Two 36" Brown & Sliarpe turret head vertical boring mills.

One 30" throat Putnam heavy punch and shear, capacity 1" hole

in 1" plate.

One 72" King vertical boring mill with two heads.

One 72" Niles vertical boring mill with two heads.

One 48" Bement Car Wheel borer with crane.

Two 36' Snyder upright drills, heavy pattern, power feed, etc.

Two 5' Bickford radial drills.

One 48" Dreses Machine Company radial drill.

Girard Machine and Tool Co.
491-493 N. Third Street, Philadelphia, Pa.

^WMIIIIIIItlllll

elude views of numerous installations in

addition to several cross sections show-

ing the general construction of the appli-

ances and method of operation. Tliis

catalogue is well gotten up. It contains

62 pages of matter printed in clear type
and is bound in attractive covers. Copies
of this catalogue may be obtained on ap-

plication to the Canadian Allis-Chalm-
ers, Ltd., Toronto, Ont., who are the ex-

clusive agents for Canada.

Turret Lathes.—Catalogue J-7, issuer!

by the Gisholt Machine Co., Madison,
Wis., illustrates and describes the stan-

dard "Gisholt" turret lathe. The intro-

duction briefly describes the rang© of
work covered by these machines. Fol-
lowing is a general description of the
standard turret lathes, in the form of a
specification in which the principjil

parts of the lathe are discussed. A half-

tone engraving of the standard machint
with weights and dimensions covering
all sizes, are found on paees 8 and 9.

Motor-driven lathes are described and
illustrated on pa?es 10 and 11, while
page 12 contains particulars and views
of standard boring and turning tools,

being a new design of standard tool
equipment. Bar tools, facing heads and
accessories are shown on pages 13 and
14, wliile the full-swing wing rest is de-
scribed on page 15. Following are sev-
eral pages devoted to cuts, showing var-
ious operations on "Gisholt" lathes, and
a variety of parts which have been fin-

ished on these machines. A number of
half-tones show "Gisholt" lathes in-
stalled in various shops.

The A. R. Williams Machinery Co., To-
ronto, Ont., have recently issued a new
catalogue. No. 40, dealing with machin-
ery and tools, mill and railroad supplies.
The catalogue contains 782 pages, is

bound in cloth covers and is fully in-

dexed, having in addition an index to
figure numbers. The large number of
lines listed precludes mention of any
particular product, but it is sufficient to

say that a full line of machinery and
supplies for various trades is illus-

trated and the essential particulars

given for each. The compilation of this

catalogue has entailed considerable work
owing to the great amount of detail in-

volved in the preparation of the price

lists and arrangement of the illustra-

tions. This is a most useful book of re-

ference and should be in the hands of

all managers, superintendents and pur-

chasing agents. The cuts are very clear

and the press-work generally of a high

order. Copies of this catalogue will be

sent to responsible persons on request.
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Book Reviews
"Buoys, Beacons, and Day Marks, and

other aids to navigation on the Pacific

Coast of the Dominion of Canada," is

the title of a publication issued by the

Department of Marine and Fisheries,

Ottawa. This is the fourth edition of a
list of buoys, etc., which gives the exact

location of each, also description and re-

marks arranged in tabulated form. A
copy of this list will be sent free to any
shipmaster on application to the chief

engineer of the Department at Ottawa,
or agent of the Department at Victoria,

B. C.

United States Minin? Statutes An-
notated, by J. W. Thompson. 1915.

1,772 pp. in two parts. Cloth. Not sold

separately, .$2.50. The Bulletin No. 94
is intended for persons engaged in min-
ing enterprises that eome within the

scope of the Federal mining laws, and as

a guide in the determination of mining
rights and duties. It shows the status

of every Federal mining law, both laws
relating to metal mining and those re-

lating to coal, oil, and phosphate, and to

mining on public, Indian, and railroad

lands. It includes references to Alaska
and the Philippine Islands, and is the

only complete work in its field. Owin^
to the expense involved in the prepara-

tion and publication of this bulletin and
the limited printing funds available foi-

the use of the Bureau of Mines, it has

been necessary to place a price of $2.50

on the work. Orders should not be sent

to the Bureau of Mines, but should be

addressed to the Superintendent of

Documents, Government Printing Office,

Washington, D.C.
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HOW TO KEEP MEN IN YOUR EM-
PLOY—A POSSIBLE SOLUTION

(Continued from page 334)

have avoided all suggestion of paterna-

listic motives. The work lias been from
the men to the company, not from the

company to the men. If anything new
is to be introduced, we get hold of the

leaders—those men whose intelligence

is most developed. Having gained their

favor, the less thoughtful will full in

line.

Importance of the Foreman

In our organization, we have paid i>ar-

ticular attention to selecting the fore-

men. You cannot have an unintelligent

head of a department, and expect the

men to be up to standard. Tn hiring

men, a well defined policy is adopted.

This policy is known to the heads of de-

partments and thoroughly understood in

the employment office. It recpiires cer-

The "Frisbie Clutch
Guarantees Economy and Safety

Scrap that old-fashlouwl clutch that
means wasted power, loss of time and
often serious accidents.

The Frisbie Clutch gives you complete,
instantaneous control of a machine, thus
preventing many accidents, besides en-
abling you to shut down one machine
without affecting an.v others in the
shop.

The "Frisbie" will
give longer service
liecause the friction
f.-iies are speci.illy
con.structed for dur-
ibility.

Ank us for

full particu-

lars and you
wit! be amply
repaid.

The Eastern Machinery Company
New Haven, Conn., U.S.A.

Oil Tempered

Steel Springs

—for every pur-

pose and the best

for eacii use.

Special styles of

all kinds to order.

THE CLEVELAND
WIRE SPRING
COMPANY

Cleveland, Ohio

A want ad. in this paper will bring

replies from all parts of Canada.

Has that file of

yours got the "Delta"

trade-mark on the

tang?

if not, why nott

The superiority

of these files has

been proven time

and again tlirough

actual working

tests against
other makes.
"Delta" cuts
faster and pre-

serves its cutting

edge longer than

any other file on

the market.

It is the only line

of files from 3 to

24 inches, made

entirely of cru-

cible steel.

Get acquainted

with the "Delta."

Every file is sold

»n a positive

guarantee of

money back if

not perfectly sat-

isfactory.

DELTA
Order from yonr

dealer.

m^

S::J:J^

Mm

lii

m
w^m

DELTA FILE WORKS
PHILADELPHIA. PA.

CANADIAN AGENTS i

H. S. Howland, Soni ft Co., Toronto;
Stark*. Sarbold. Monlroali

Wm. Stain, Soo & Morrow. Hallfaai
Morriclc-AndoraoB Co.. Winniroi

All Loadins Jobbara
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tain standards and no man is sent to a

department who does not fulfill these re-

qnirements. The rest lies with the fore-

man.

Employes are encouraged to work out

tlioir own prol)lems, and are largely in-

strumental in developina; the conditions

under which they work. As an example,

a mutual aid association was organized

20 years ago, but for 15 years it was n

failure. The officers were company of-

ficials and the men showed little interest.

Each year there was a deficit which the

company has to meet. Tlie promise to

pay half the dues, did not induce the

men to join.

The association was reorganized and

its success or failure put up to the men
themselves. A new management was
elected. At the end of the first year, the

membership had increased more than

300 per cent., and $2,000 were in the

treasury. The record has been maintain-

ed each year.

The Restaurant

The next feature was a restaurant.

At the suggestion of the men, a small

lunch counter was established about five

years ago. It was well patronized and

in a few months was moved to larger

quarters. It has been moved to larger

quarters on three different occasions. We
now have a completely equipped restaur-

ant serving 600 daily, and this will l»e

doubled shortly.

Everything sells for three cents, ex-

cept meat, which is four cents. Never-
theless, we have saved enough to pay for

the equipment for whicii the company
advanced $8,000. The food is excellent

and for 15 to 20 cents a good-sized meal

is secured.

Three years ago, we started to sell

small quantities of sugar, coffee, flour,

tobacco, etc., in the restaurant. Since

that time, this department has become
a large co-operative store, doing .$10,000

to $12,000 business each month. All

kinds of groceries, meats, boots, shoes,

rough clothing, etc., are handled. Last

year, through the store, 35 carloads of

coal, 20 carloads of potatoes and five car-

loads of a])p;es were sold at a large

saving to employes.

Two years ago a bakery was started

which now bakes 3,000 loaves per day.

Everything used in the restaurant comes
from this bakery. A lard rendering

plant furnishes employes lard at 5 to

6 eents a pound less than other stores.

An ice cream factory sells a large dish

of ice cream, made from cream from our

own dairy farm, for 3 cents per dish.

Bread sells at 4 cents, for a loaf 2

ounces larger than the usual size. In

the shoe department. $3.50 and $4.50

shoes sell for $2.50 and $3. Employes

save from $3 to $12 per month per family
on goods purchased.

Building and Loan Association

Three years ago, our employes or-

ganized a building and loan association.

Since that time, business totaling over

$200,000 has been done. The assets are

over $100,000 and 73 employes have
bought and built homes. A dividend of

5 per cent, has been paid each year.

Money is loaned at 51/2 per cent. There
are more than 700 stock and savings ac-

counts with employes.

These activities are fostered and en-

couraged by the company, but the man-
agement and organization is carried on

entirely by committees of shop men. The
company advanced the money, but almo.'it

all of it has been paid back by tiie em-
ployes.

Ko reason exists why any business con-

cern cannot put the question of iiandling

men and their welfare on a business

basis and frankly state the business

reason for such an undertaking. Our
employes distinctly understand that any-

thing the company fosters for their

benefit is based upon the belief that it

will bring returns in dollars to both.

The employes have learned that capital

and labor are interdependent—that both

must prosper on tlie same basis. They are

learning that demagogues and agitators

do not fill pay envelopes and never will.

VISE
EFFICIENCY

Hollands Vises meet the require-

ments of mechanics who demand

the highest efficiency, combined

with maximum strength and dur-

ability.

It is not economy to buy cheap

vises.

Our Catalog No. 22 will explain

why many of the leading indus-

trial shops have used our vises for

over a quarter of a century.

Hollands Mf^. Go.
Established 1887

Erie, Pa.

WeKnow
you are anxious to buy

Canadian Made
goods.

The Imperial

Chuck
is manufactured by

Ker&Goodwin
Brantford, Canada

OWEN SOUND IRON WORKS
Owen Sound, Ont.

Engineers

Boiler-

makers

Founders

Machinists

Tank Work,

Smoke Stacks,

Grey Iron and
Brass Castings,

Special

Machinery
Made to

Order.

Our large stock of

Machine Bolts.

Rivets and Wnsliers

assures quickly fill-

ed orders and
prompt sblpment.
One quality only—

The Best.
Send a trial srder.

LONDON BOLT &
HINGE WORKS

London Ontario

W///>//l//>nf»ll>l/lll»/ll777Z
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SOUTHWARK
HYDRAULIC MACHINERY

FOR ALL PURPOSES
Presses,
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The Chevrolet Motor Co. of Canada,

Ltd. has been incorporated at Ottawa,

witli a capital of .t500,00(), to manu-

facture automobiles, etc., at Toronto.

Incorporators, Harry Horsraan, George

Edmund Wooldridge, both of Toronto,

Ont.

Wood-Working
Montreal, Que.—A fire on September

28 did about $1.5,000 damage to the G.

H. Randall Co. furniture factory.

Montreal, Que.—The sash and door

factory of Benoit Sons, on St. Timothe

Street, was destroyed by fire on Sept. 25.

Cache Bay, Ont.—Geo. Gordon & Co.

are building a new mill, and will require

woodworking machinery .

Cache Bay, Ont.—George Gordon &

Co., Ltd., will rebuild its sawmill, recent-

ly destroyed by fire, at a cost of $75,000.

Alexander Trottier is in charge.

Vancouver.—The sawmill and build-

ings of the British Canadian Lumber

Co., at New Westminster, have been

sold for $1,000,000 to Leonard Imboden.

Fredericton, N.B.—Donald Fraser &

Sons, of this place, have purchased a

property at Nelson, on the Miramiehi,

and will build a lumber mill at a cost

.of $80,000.

rBancroft, Ont.—There is a probability

-of a new industry being established here

to make broom handles, spools, etc. G.

A. Turner and Wm. Paul, of Toronto,

are interested.

Refrigeration

Hamilton, Ont.—A scheme providing

for the establishment of a cold storage

system in connection with the central

market meat hall is beinsj seriously con-

sidered by some of the aldermen.

Marine

Bathurst, N.B.—^It is announced that

arrangements are being made for the

completion of the harbor development

work here.

Ottawa, Ont.—The Government steam-

er Montmagny, which was rammed and

sunk by the collier Lingan in the St.

Lawrence over a year ago, is to be raised.

The steamer now lies in ten fathoms of

water off Grosse Isle. The contract for

raising her has been awarded to the

Levis Wrecking Company at $27,000.

Canadian Coasting Laws.—The Lake

Carriers' Association, of Cleveland,

Ohio, has been officially notified that the

Canadian coasting laws have been sus-

pended and American ships will be i)er-

Miltted to trade between Canadian lake

ports during the remainder of the sea-

son. During the navigation season of

1914 there were 105 vessels of Canadian

registry employed in the grain carrying

trade on the Great Lakes, their total

tonnage being 350,000. Owing to tlie

transfer of many of these ships to the

ocean trade, there are available this sea-

son only 56 Canadian ships, with com-

bined tonnage of 109,000.

Personal

W. F. Hume, late manager of the Do-

minion Architectural Ironworks, Mont-

real, has been appointed shop superin-

tendent of the Quebec Engineering Co.,

Quebec.

A. B. Smith, manager of the G. T. R.

tclegrai'hs, has resigned on account of

ill-health. H. Hulatt has been appointed

his successor, with headquarters in

Montreal.

Captain Henry I. Matthews, who died

last week at Lakeport. Ont., was the

founder of the Lakeport Canning Fac-

tory, which was one of the constituent

plants of the Canadian fanners, Ltd.

Until the latter organization was ab-

sorbed by the Dominion Canners, Cap-

tain Matthews was one of its directors.

Trade Gossip

The Kelsey Wheel Co., Windsor, Ont.,

have increased their capital stock to

.$250,000.

The Canadian Westinghouse Co.,

Hamilton, Ont., have been a^warded a

contrast by the City of Ottawa, Ont., for

switchboard and equipment, and also

transformers, at a total cost of $23,165

The Monarch Engineering Co., has

been licensed to carry on business in the

Province of Ontario, with a capital not

exceeding $40,000. Alex. Fraser, of

Niagara Falls, Ont., js the attorney.

Large Munition Contract.—The of-

ficials of the Dominion Steel Corporation

were in Ottawa last week working on an

unusually large munition contract. No
definite announcement has yet been

made, but it is understood that arrange-

ments are practically completed for tlie

work to go ahead.

Spanish River Pulp & Paper Mills.

—

The annual raeetinc* of shareholders was

held on October 1, at which the report

for the vear endins: .Tune 30, 1915. was

approved. The following were elected

to the board of directors: W. E. Stavert,

P. B. Wilson. T. Watson Sime, C. E.

Head, B. .1. Tooke, 0. 11. -Mead and T.

Gibson. The same board was elected

by tlie Lake Superior Paper Co.

Canada Steamship Lines.—Five ves-

sels of Die Ciuuida Steamsliips Lines
fleet, now engaged in lake trade, are
being, reconstructed, and will be placed
at the disposal of Canadian grain ex-

porters for ocean service. This is the
first step taken by the commission at
Ottawa, of whieli Hon. Robert Rogers is

president, to relieve the scarcity of ton-
nage, which is hampering Canadian ex-

port trade.

Dominion Steel Foundry Co.—An ad-
dition, 100 X 160 feet, to the main
f(nindry building of the Dominion Steel

Foundry Co., Hamilton, Ont., is nearing
completion. The company lias installed

in this addition one 25-ton acid open-
hearth furnace and one 30-ton Shaw
electric 4-motor crane. The company
has also installed a complete outfit for
machining 3-inch British shrapnel shells

and machinery for finishing 4.5 howitzer
shells.

The Eastern Car Co., New Glasgow, •

N.S.. subsidiary of Nova Scotia Steel &
Coal, has shipped the first consignment
of the two-thousand-car order placed
by the Russian government. The ship-

ment, consisting of 250 complete cars,

was made in one of the vessels con-

trolled by the parent company, and will

travel to its destination via the Panama
Canal. It is estimated that orders from
the Russian and French governments
will require fifteen steamers to trans-

port. The company has increased its

output during the past few weeks from
20 to 40 complete ears.

Ambulances Gift.—Noel Marshall ac-

cepted a motor ambulance on behalf of

the Red Cross Society on September 30

from the employees of tlie McLaughlin
Carriage Co.. at the warerooras of the

company in Toronto. Mrs. Ward, presi-

dent of the Toronto District W.C.T.U.,

also presented a motor ambulance to the

Red Cross Society through Mr. Marshall

later in the afternoon at Willard Hall,

Gerrard Street. Both these machines

were the product of the McLaughlin
Carriage Co., and will be sent to the

front.

Inquiry for Grain Elevator Equip-

ment.—A number of elevators for stor-

age of grain are likely to be constructed

in the near future by a foreign govern-

ment these varying in capacity from

250,000 to 1,250,000 bushels. Such work
has been supplied in the pant from Ger-

many but as further supplies are not

obtainable from that country the govern-

ment in question desires to be informed

from Canadian sources the cost of ele-

vators both in construction and in re-
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Shrapnel and High Explosive Steel

Turnings or Cuttings.

Shrapnel and High Explosive Steel

Crop Ends and Defective Shells.

Will pay highest market cash
price for this material.

Ohio Iron & Metal Company
1 134 1st National Bank Bldg., Chicago

42 -inch New Haven Turret Lathe
lioring Mui'hincH.

Barrett No. 1 Cvlliidcr lUuvr. V2 in. Biillanl Rapid Pro-
duction type, with 1 lurri't licad, 1 snivel head, power rapid
traverse, 3 Jaw comlilnatlon (inirk tabic.

<Je»r Cutters.
15 In. Qlcnsnn Bevel (Jear I'laiier.

IC In. Bllgram Gear I'laner.
30 In. Felliiws Gear Shaper.

Grlnilem.
Bath Internal Grinder.
.No. no Ileald rylliider (Jrinder.

LatheH.
15 In. X 8 ft. Lod^fe A: Shl|)le.v, "> 8t<i

24 In. X 10 ft. American. 5 step cone
42 In. X 20 ft. Fifleld, triple geareil loi" in. > plate.

Turret Lathed.
2 In. X 24 In. Jones & I.anison Flat turret, cone head.
16 In. Warner & SwaHe.v. plain head, pan l)ed.

10 In. Windsor Turret T.ntlie, pan bed.
Vlaners,

22 In. X 22 In. .\ 5 ft. I'ond, 1 head,
.to In. X .-ifi hi. X 8 ft. Gray. 2 heads.
48 In. X 4."< la. x 12 ft. I'ond. 1 head.

Send for full description, prices and our new list of New and Used Machine Tools

MARSHALL & HUSCHART MACHINERY COMPANY
17 South Jefferson Street, CHICAGO, ILL.

// what you want is not advertised in this issue consult the liu'/en' Directory at the back.
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Rumely-Wachs Machinery Co.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-Hand Tools in

Stock for Immediate Delivery:

LATHES

14" X iYi' Putnam
14" X 6' LeBlond
1«" X 8' Flather
18" X 8' Bradford
18" X 0' Blaisdell
18" X 10' Scliumaclior & Bove
20" X 10' Flfield
20" X 10' Bogert
M" X 10' Fish, gap
^4" X 8' Putnam
.!G" X 1(V Fifield

PLANERS AND SHAPERS

m" X 36" X 8' FItclilJurg
.36" X 35" X 15' Powell
14" Gould & Eberliardt, crank
15" Hendey, tool room
10" Stockbrldge, crank, P.D.F.
20" Smith & Mills, Ij.g., crank
21" Averbeck, b.g., crank
20" Walcott, shifting belt

I DRILL PRESSES

20" Miscellaneous makes (20)
21" Cincinnati (2)
20" Sibley & Ware
28" Barnes
28" Sibley & Ware
.'!1" Barnes
Barnes No. 1, horizontal
Avey 2-spindlc ball-bearing
Prentice 5' I'laln Kadial

MILLING MACHINES

No. 2 Fox, hand
No. 3 Fox, hand and power
No. 1 Brown & sharpe
Xo. 4 Newton
.No. 4 Brown & Sharpe, universal
No. 7 Becker. Lincoln
No. 1 Warni'r & Swasey Illc Sinker
No. 2 Warner & Swasey Ilio Sinker
No. 2 Pratt & Whitney Die Sinker

PRESSES

Bliss No. 18 o.b.i.

Bliss No. 19 o.b.i.

Bliss No. 42 o.b.i.

IJockford No. 2 o.b.i.

ATnerican Can No. 3 o.b.i.

Walsh No. 4 o.b.i.

.Vmerican Can No. iV^ o.b.i.

Bauroth No. 5 o.b.i.

Bliss No. On-N Double Acting
Adrlance No 12-A Double Acting
Toledo No. 14 Horning
Toledo No. 94-A Double Crank

MISCELLANEOUS

I.andis 12 x 42" "Plain Grinder
• iishalt t'niversal Tool Room Grinder
(iisholt 24" Turret Chucking I.athe
Acme IK'" Bolt Cutter
Acme 21,4" Bolt Cutter
No. 2 and No. 3 M & M Iveyseater
No. 3 Baker Keyseater, with rotary

table
B. & S. No. 4 Screw Machine

sard to machinery and equipment. In-

formation can be obtained by reference

to the Department of Trade and Com-
merce, Ottawa (File A-1575).

The Turbine Equipment Co., Toronto,

have recently secured the following con-

tracts:—Canadian Copper Co., Copper
Cliff, Ont., two 7% million-gallon a day
Be Ijaval centrifugal pumps, direct con-

nected to Canadian Westinghousc
motors; Pilkington Bros., Thorold, Ont.,

one Dc Laval 3-stage pump, direct con-

nected to Canadian Crocker Wheeler
motor; Samuel Austin & Co., Thorold,

Ont., one De Laval single-stage pump,
direct connected to Canadian Crocker
Wheeler motor; Kerr Lake Mining Co..

Cobalt, Ont., one De Laval 3-stage pump,
direct connected to Canadian Westing-

liouse Co. motor.

Sod Canal Traflac—Eastbound traffic

tlirough the St. Mary's Falls Canals,

Sault Ste. Marie, Ont., shows a large

increase over September of last year, ac-

, cording to the monthly statistical report

compiled by the engineer's office. Last

year, 6,,36S,408 tons were locked through

eastbound, while during September.

1913, 907,771 tons passed the Soo. The
increase is shown in the entire list of

commodities except flour, iron ore lead-

ing, of which 7,796,965 tons were carried

through, or 2,509,808 tons more than

September, 1914. Copper also shows a

heavy increase, being 9,160 tons over

last year. The amount of grain and
wheat locked for lower lakes elevators

was 31,927,870 bushels, against 27,579,-

621 for September. 1914, or an increase

of 4,668,249. Tlie passenger list east-

bound during September this year was
nil. Westbound traffic shows a de-

crease. The total freight, however,
showed a net increase of 2,561,735 tons.

445 more passages being registered for

the month over last year.

Catalogues

Trucks.—The "Lifton" truck for

handling goods piled on platforms is de-

scribed in a bulletin issued by the W. S.

Mahaflfy Co., Toronto. The truck is

illustrateil, and the essential particulars

are given.

Reducing Valves, made by the James
Morrison Brass Mfg. Co., Toronto. The
J.M.T. standard reducing valve is fully

described in this bulletin, which also in-

cludes directions for installing, cleaning

and method of operation. The bulletin

is illustrated.

"Foundry Filosofy" is the title of a

booklet published by the Hill & Griffith

Co., Cincinnati, Ohio, manufacturers of

foundry facings, supplies and equip-

ment. The booklet is a combination of

'">>ToBTABltPlAtaR?J
ORAWCUTSHAPtHS"

SPLCIAL DRAWtUT R R SHAPERS^
riNISHCD MACHINE. K^YS'^

STATIONARYiPORTABUKLYWATCUTTtRSA

SPCCIAL leCOMOTIVC CYLINDLR PLANCRSi

omec"> works:.MUSKLCON hlight^usa

ATENTS
PROMPTLY SECURED!

In all c.iuntrii'.s. Ask fur our Invrntur's
.-Vdviwcr, which will be Hcnt fre^*.

MARION & MARION, 364 Univenitr St
.Merchants Bank liuilding, corner St.

Catherine St.. .MO.NTKK.VI.. Phone Ip. 6474
and WHKhington, U.C. I'.S.A.

(MADE IN CANADA)

Don't Pay Good Money for
Impractical, Unmechanical
and Often Worthless Fountains

Hubble Over
flow VViisie

-•Vctual Size High.

Here is a practlc.il Fountain, which
comibinos the F.iucet anil Bubble
Features—t:ikes care of the overflow
waste, anil insures

Safety and Service
This i.s an age of sunitary plumbing and
the Sanitary Drinking Fountain is one

\ of lis important subdivisions.

SAFETY PI IRO SERVICE
FIRST rKJn.KJ ALWAYS

Is made of heavy brass with extra
heavy nickel plate. Bubbler easily con-
trolled by separate "squeeze" handle.
No spurts—no choking—inside regula-
tion prevents "showerbath." Faucet is
controlled by another squeeze handle.
Faucet gives full water pressure. Has
thread for hose if wanted.

^Vrite us the number of your em-
ployes and water pressure and we'll
present an interesting proposition
to yon promptl.v.

Puro Sanitary Drinking Fountain Company

147 UniverAty Ave., TORONTO. CAN.
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CLASSIFIED

ADVERTISEMENTS

1 Tliose who wisli to sell or buy a business,
obtnln competent belp, connect with satis-
factory positions, or secure aid In st, rting new-
enterprises should not fail to use the Want
Ad. Page of "CA.N'ADIAX MACHINKRY."
? Ju ^"^ "'""' '° **" " ''uy a second-hand
!.^ .^'. P^'^"" <"• any other shop eouipment let"CAXADIAX MACHIXERY" pick out a seller
or buyer for you. How about that second-hand engine or boiler which you would like
to dispose of?
Ratra (payable In advance):—2e per word

flrst insertion ic per word subsequent inser-
tion. 5c additional each insertion when Bo.tNumber is required. Each figure counts asone word.

POR SALK—GOOD LOT .METAL W0RKIN(5machinery for immediate delivery. All readv
to run to help you with those urgent orders
Presses, drills, plain lathes, shears, threaders
tappers, headers, oil forges, automatic shaversand Blotters, pulleys, shaftings, etc. Very low
gr ,?• ^^"'' ''" "italogue. Shelton Coni'pany,
Shelton. Conn.

FX>R .SALE—r<:KMPLETE 25 II p FAIH-
banks-Morse stationary gasoline engine- near-
ly new. AHyn Bros., Bruce Mines, Ont

(10-21)

POn SALE—DRILL PRESS, 20 IX WHEELand lever feed; condition fine. Price *50Krug & Crosby. 3C0 Bay X., Hamilton, Ont. '

FOR SALE — FOUNDRY AXD MACHINE
shop, with lathes, shapers, drills, etc. Shoo
TV " 2° -

^'^^ J''""" old. Paris, Ont. ApplyJohn Stewart, 20! William Street. Brantford

WANTED
WANTED-POSITIOX AS StJPERIXTEXD-
ent. Am open to consider the position of
superintendent of any firm manufacturingwar munitions. Have special knowledge of
m.-iterlals aid have designed machinery and
solved problems in connection with machiningand forging shells. Have thorough under-
standing of oper.-ition.s. Am not looking for
fancy s:ila.-y. William Rodgers. A:M. Can.
Noc. l,.E.. l.-!Sfi Dcloriraier Ave., Montreal.

WANTED-First-ela.ss Engine anj
Turret Lathe hands, Boring Mill.
Planer and Bench hands.

Canadian Westinghouse Company,
Limited

HAMILTON, ONTARIO

OENNISTEEI
m^ lOMBON CANADA^

THE BEST STEEL lOCKERS MADE IN CANADA
MAOC BV

THI OCNMIS WIRt AND IIOM WORKS I

Advertising
"Acivertising is the education
of the piililic US to who you are,
where you are, and what you
have to offer in the way of
skill, talent or commodity. The
only man who .should not
advertise is the man who has
nothing to otFer the world in
the way of commodity or ser-
vice."

—

Elbert Hubbard.

CANADIAN MACHINERY
'•Filosofy" for foundrymen and a brief
deseription of the company's products.
Polishing and plating supplies are in-
eluded among- the latter.

Steam Traps.—The Canadian Johns-
Manville Co., Toronto, Ont., have issued
a bulletin describing the "Johns-Man-
ville" steam trap. The principal fea-
tures of this trap are dealt with in de-
tail, and the illustrations show the gen-
eral construction. A table gives the''ca-
pacity and dimensions of each size, and
a list of users is also included.

Edison Mazda "C" Lamps, for stand-
ard lighting service, is the title of Bul-
letin No. 4360.SA, issued by the Can-
adian General Electric Co., Toronto. A
full description is given of the Edison
Mazda lamp and the wide field of appli-
cation is dealt with. In the latter con-
nection are a number of views showing
a variety of installations in addition to
illustrations of lamps, reflectors, and fix-
tures. Tables are included giving date
on these lamps.

Steam Specialties and Mill Supplies.—
Lytle, Smith & Co., Montreal, Que., have
issued a new catalogue "A" dealing
with an interesting line of flexible
metallic hose, steam traps, packings,
miscellaneous steam goods, tools, mill
supplies, etc. The various products are
illustrated and described, while com-
plete price lists are included. This is a
well gotten up catalogue, containing 62
pages, with index, and will be found
useful for engineers and steam users to
have on hand for reference.
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TORONTO HYDRO-ELECTRIC
REPORT

NET earnings of .$30:{,686 for the first

lialf of this year were recently report-
ed by the Toronto Hydro-Electric system.
The money was spent as follows: In-
terest, $1.30.948; interest on past instal-
ments, $4,993; sinking fund instalments,
accrued. $46.6,35; balance for deprecia-
tion and annual adjustments, $121,100.

The income of the concern for tlie flrst

six months vtotalled $770,.5,53, made up as
follows: Commercial lishting, .$29.5,708;

commercial light. $174,662.51: municipal
building liglit. .$9,878; municipal power
earnings, $80,287.84; municip.nl street
lighting earnings, .$170,916.20; rent of
meters, .$80.5.24; stores eliarges, $21.
122,.57; system consumption, .$3,279.02;

miscfdlaneous sreneral expenses, mntract
account, $2.81.5.1 7;' other mnnicipniities.
$1,700.39; non-operating income. ,$9.-

378..53. The cost of electric current was
$184,835.63, and the expenses of opera-
tion, etc.. .$228,031.60.

The as.sets of the svstem are placed
at .$7,596,947.78. and the liabilities

amount to .$121,109 less.

Make Your Own Engravings
It doean't take an ex
pert to operate tlie
OORTO.N BXORAV
ING MACHINE. The
ordinar>- workman can
him out letti'ring or An
signs either sunk or in
relief, on dies. moiiM.s.
tools, patterns, core
boxee. label plates, in
Btnunents, et»r.. etc., bet-
ter tlian the most skill
ed hand enfnaver in the
inctlon of time th-
hand workman wotiM
take.

WRITE FOR DE-
TAILS.

Gio.Gorten MachmeCo
RACINE WIS.

SHEET
METAL

Automoliile Fenders,

Hoods and Gasoline

Tanks

We are now manufacturing
a number of lines for Cana-
dian firms filling war con-
tracts.

The quality of our produc-
tion is one grade — TUK
BEST. Our facilities an,

I

equipment enable us to
give a very attractive price
and prompt service.

The Dominion

Stamping Co.
LIMITED

Walkerville, Ont.

DROP
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ETAL
STAMPINGS

IH''
f We

M
manufactur-

ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly

short time.

We can finish steel

stamping in Nickel,
Brass or Coppetc

l|

Send us a sample
order.

..ll

W.H.BANFIELD&SONS
372 Rape Avenue Toronto

ii

CAMBRIA
STEEL BARS

We make a

specialty of

high - grade
Bars. High
Carbon, Smooth

Finish, also

regular Ma-
chinery Steel.

A. C. LESLIE &C0.
LIMITED

MONTREAL

General Manager Couzens declares

that in spite of the war business has in-

creased, that the unit cost of operation

has decreased over 10 per cent., that

the Hydro in the period mentioned bene-

fited to the extent of $94,000, that the

amount of power purchased from the

Provincial Commission was $185,000, as

compared with $147,000 in the same
period last year, and that the system
lias not yet received from the city the

proceeds of the debentures sold some
months ago, and the amount due in re-

spect of the loss on the bonds last

year, amounting altogether to $1,350,000.

The city, however, has a contra account

for about a million dollars for interest

and sinking fund.

|llllllllllltllllllllllllllllllllllllllllllllllll||||||||ii|||||||||||||||lllll|l|l|l|llllllip

I
IMMEDIATE DELIVERY I

I I
§ We always carry a large stock of machine tools for g
1 general manufacturing purposes, and solicit inquiries |
1 requiring prompt delivery. |

I We call attention to the following, on which we will |
I quote attractive prices. All in thoroughly first-class |
1 condition: 1

Brown & Sharpe turret head vertical boring mills,

throat Perlcins heavy punch and shear, capacity 1" hole

in 1" plate.

King vertical boring mill with two heads.

Niles vertical boring mill with two heads.

Bement car wheel borer with crane.

Snyder upright drills, power feed, etc., heavy duty.

Bickford radial drills.

Amoriean turret machine, 2%" hole through spindle,

double head Cincinnati shaper with two tables on 12' bed.

X 40" X 12' New Haven planer.
36" Dreses radial drills.

Bement steam drop hammer.

Girard Machine and Tool Co.
491-493 N. Third Street, Philadelphia, Pa.

'Two
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[LEA.R.WILLIAMS MACHINERY CO.,^IP,
^ ST.JOHN.N.B. TORONTO WINNIPEG VANCOUVER

\

Canada s Lea ding Machinery Ho us e

THE BOYD SINGLE PURPOSE HORIZONTAL DRILL FOR
DRILLING 18-POUNDER HIGH EXPLOSIVE BILLETS

Simple in operation,
rigidly built, does not
require an expert. Billet

can be placed in posi-

tion, drilled and re-

moved in four minutes.
There are no drill chips

to remove after the
operation is completed.
Bequires less than half
the power of the ordin-

ary Heavy Duty Drill.

Write for fuU
information.

Prompt shipment.

MANUFACTURED BY

GRAHAM BOYD & CO.
100 Front St. E., TORONTO

SALES AGENTS:
-:' The A. R. Williams Machinery

Company, Limited

Toronto, Ontario

IF IT'S MACHINERY—WRITE "WILLIAMS"

ft.

Thread Milling Machines

For High Explosive Shells

Designed for the purpose of milling the thread in

the base and nose of high explosive shells.

Shell is placed inside a revolving spindle and is

self-centering. A perfect thread is produced in base
of shell in approximately 2,y% minutes.

Milling Cutter is made from best high-speed steel,

by Brown & Sharpc, from special design by Holden-
Morgan Co., and is so shaped that it can bo sharp-

ened without changing the form. Cutter is designed

to mill the top of thread as well as the depth.

Machines are fully equipped for work, including

oil pump. Fitted with automatic stop motion,

which stops machine when thread is completed.

One operator can run several machines. Eliminates

all risk of having shells rejected on account of

thread being stripped, as is liable to be the case

when tapped by tlie old method.

Write for complete particulars, prices, etc.

THE HOLDEN-MORGAN CO., Limited
539 Richmond Street W««t, Toronto, Canada

SALESrAGENTS

:

The A. R. Williams Machinery Company, Limited

Toronto, Ontario

IIF IT'S MACHINERY—WRITE "WILLIAMS."

f/MW//WMJWJMMMJMJ/̂ WWMJMM/MMM/MMJ/MMMMM/JWM^^^^ '''"^'>"J'W,W/zr}i

If what you want is not advertised in this issue consult the Buyers' Directory at the Imrk.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

of Railways, Bridges, Etc.; Municipal Undertakings ; Mining New«-aon

Engineering
Quebec, Que.—Brouuoau & Frere are

receiving prices on steam pumps, steam

boilers, etc.

Vancouver, B.C.—B. T. Rogers will

build a machine shop to cost $25,000 on

Granville street.

Guelph, Ont.—The Guelph Carriage

Top Co. is in the market for a 50 h.p.

to 80 h.p. engine.

Chatham, Ont.—The water commis-
sioners have decided to buy a new boiler

for the electric light plant.

St. Andre de Kamouraska, Que.—M.
L. F. Germain will build a factory for

the manufacture of scales, etc.

Petrolia, Ont.—Wm. Pratt has in

hand the disposal of a machine and
blacksmith shop fully equipped.

Toronto, Ont.—A compressed air tank

exploded at the plant of the Canadian

Ornamental Iron Co., River street, on

October 5.

Cbippawa, Ont.—The Norton Co. will

make an addition to their plant at this

place. The company manufacture
abrasive wheels.

Cobalt, Ont.—New machinery is being

installed in the Mclntyre mill at Por-

cupine which will increase the capacity

to 450 tons per day.

Vancouver, B.C.—R. \. Winch & Co.

are in the market for one steam-driven

air compressor of from 325 to 400 cu. ft.

of air per minute with receiver, etc.

Rock Island, Que.—The Union Twist

Drill Co. has let contract to Loomes &
Dakin, Sherbrooke, for the erection of

an addition to its plant at this place.

Bathurst, N.B.—It is announced that

a brass and iron foundry will be estab-

lished here. Messrs. Frank and Percy

McCallum, formerly of Chatham, are at

the head of it.

Gait, Ont.—Architect Evans has al-

most completed the plans for the new
factory to be erected for the Gait Ma-
chine Screw Works. It is expected that

construction will begin shortly.

Mount Brydges, Ont.—The Canadian
Crow Motor Co. are building a factory

here for making motor ears. The build-

ing will be 200 ft. by 50 ft. and will

cost about $12,000. W. H. Longfield of

this place is the contractor.

Smith's Tails, Ont.—The Rideau Pow-
er Co., contemplate completing the

hydro electric power development here

by installing two additional units. M.
G. Ilenniger is the managing director.

Port Stanley, Ont.—It is understood

that the Port Stanley Railway Commis-
sion will proceed at once with the erec-

tion of their railway shops- and car

barns. The contract has been let to

Hayman & Sons at $27,000.

Bedford, Que.—Gray & Dunn, Mont-
real, have received the contract for the

erection of a factory to cost $9,000 for

the Bedford Mfg. Co., Bedford, Que.

Saw and lathe equipment will be pur-

chased by F. D. Welsh, manager.

Windsor, Ont.—The Water Commis-
sioners are preparing specifications for

a new 200-h.p. boiler they are contem-

plating installing in the waterworks
plant in the near future. As soon as

the specifications are completed tenders

will be called for.

St. Thomas, Ont.—The incorporation

at Ottawa recently of the Dominion
Brake Shoe & Foundry Co. of St.

Thomas with a capital stock of $200,-

000 is announced. It is believed the

men interested are connected with the

American Brake Shoe & Foundry Co.

of the United States and Montreal, and
that a large foundry will be erected

shortly.

General Industrial

Prescott, Ont.—The Newell Mfg. Co.

will probal)ly establish a plant here.

Montreal, Que^^The National Paper
Co. will build a plant to cost over $100,-

000 for the manufacture of coated paper.

Hamilton, Ont.—The National Paper
Goods Co. will build an addition to their

factory.

Actori, Ont.—The Wallaeeburg Knit-
ting Co. plant may be moved here. The
town will be asked for a loan of $10,-

000.

Mitchell, Ont.—The Walter Thompson
& Son Co. have bought from the Can-
adian Cereal Co. the oatmeal mill in

Seaforth, and are having it renovated.

Georgetown, Ont.—The by-law to

grant assistance to the Glass Garden
Builders has been passed. The com-
pany will erect a factory for making
greenhouses.

Toronto, Ont.—A representative of the
Kellogg Co., of Buffalo, N.Y., manufac-
turers of oil cake, and similar products,

has been here securing information with
regard to a proposed Canadian factory.

Toronto, Ont.—R. G. Long & Co., of
439 Wellington Street West, have pur-
chased a site on King Street, west of
Bathurst, for approximately .$21,000. It

is the intention of the purchasers to

erect a five-storey building, at a cost of

$80,000, for the manufacture of gloves,

sweaters, and a general line of work-
men's apparel.

Chatham, Ont.—The G.T.R. has agreed
to install and maintain the interlocking

switch necessary to put a spur into the

proposed site of tlie sugar factory which
will be erected here. This has been hold-

ing up the proposition of the Dominion
Sugar Co. who are considering the erec-

tion of a million-dollar plant in this city.

The city council will now prepare the

by-law granting a free site to the sugar
company, and a by-law will be submitted
to the electors.

Municipal
Petrolia, Ont.—The town council at a

special meeting by a vote of five to four,

decided to take over the electric light

plant at $11,280.

Dryden, Ont.—The installation of a

telephone system is contemplated. A
by-law will be voted on to authorize the

expenditure of $5,000.

Newmarket, Ont.—A by-law is contem-
plated to guarantee the bonds to the ex-

tent of $15,000 of a boot and shoe con-

cern as an inducement to locate here.

Renfrew, Ont.—The town council are

negotiating with a company who pro-

pose establishing a plant here or in this

district. M. J. O'Brien is interested in

the enterprise.

Petrolia, Ont.—A by-law will be sub-

mitted to the ratepayers in connection

with the proposed beet sugar refinery.

E. Hyatt and R. G. McKenzie are in-

terested in the proposition.

Sherbrooke, Que.—Tenders are all in

for the proposed gas plant. The city

council will probably engage an expert

to examine and report on the tenders be-

fore awarding the contract. Three bids

were received, ranging from $30,980 to

$40,042.
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IVhen times are good, time is cheap.

When times are hard, time is dear.

When your factory was running overtime, and you had to stop

your advertising because you couldn't fill your orders, you didn't

feel so badly if an occasional employee wasted an occasional hour.

It was bad business then, or any time, but, well "times

, \Yere good."

Now, in these days when efficiencj' and economy are

the watchwords that must lead us in to the promised
land of peace and plenty again—what about the time
of your employees that you are paying for, every
minute of it? Are you getting it^every minute of it?

Have you a time-recording system that will do these
'

things:

1. Show every employee in figures of his

own making how much of your time
he has wasted.

2. Save the big waste in "walking time"
from the place of "punching in on the

clock" to the bench or desk.

3. Enforce publicity, and a lot of it, at

every registration.

4. Leave the employee satisfied with the

registration, because it is plainly vis-

.

ible and is known to be unalterable.

5. Give you a practically ready-made pay-
roll at the end of the week.

If you haven't, then the golden minutes nre rlraining away unseen,

every day and four timet- a day, and with them your profits, mayhe
the .small margin that makes all the difference between dividends

and no dividends, Mr. Manufiictiirer.

If you would like to become posted on the workings of a System

that is designed to stop the Time-leaks in YOUR factory, write

us to-day.

The International Time Recording Company of Canada, Limited
TORONTO, CANADA

F. E. MUTTON,
General Manager

Phone Main 2469
Offices-RYRIE BLDG.
Cor. Shuter and Yonge Sts.

// whnl yon want in not advertised in this issue conmlt the Buyers' Directory at the hack.
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Toronto, Ont.—Mimico and New Tor-

onto may get a sewerage system, a dis-

posal plant, and a water pumping system

sufficient for the needs of the two muni-

cipalities for $125,000. Nineteen tend-

ers were opened on Oct. 5, at a joint

meeting of the two councils, and while

no tender was accepted, the price of the

Work will be approximately as stated.

ton. The Des Moines Bridge and Iron

Co. will supply a water tank. The above

work is in connection with a new water-

works system.

Electrical

Winnipeg, Man.—The city will pur-

chase a number of ornamental arc

lamps.

Hensall, Ont.—The town council are

considering the installation of a hydro-

electric power and lighting system.

Gait, Ont.—The installation of an or-

namental lighting system is contem-

plated by the town council at an esti-

mated cost of $6,860.

Brantford, Ont.—At a meeting of

Brantford Township Council held re-

cently, a by-law was passed authorizing

the township to enter into an agreement

with the Hydro-Electric Power Commis-

sion, and the reeve of the township was

given power to sign the contract.

Contracts Awarded
The Canada Iron Corporation have

been awarded the contract for 2,400

lineal feet of cast iron water pipe by

the City of Winnipeg.

Hull, Que.—The City Council have lot

the contract for the installation of a

street lighting system to Marchant &
Donnelly, Ottawa, at $4,900.

Ottawa, Ont.—The City Council have

awarded the contract for a switchboard

and apparatus to the Canadian West-

inghouse Co., Hamilton, Ont., for $11,-

912.

Hull, Que.—A contract has been

awarded by the City Council to E.

Laurie Co., Montreal, tor two 8-million-

gallon De Laval centrifugal pumps, with

Canadian Westinghouse motors.

Ottawa, Ont.—The City Council have

let the following contracts:—Supply of

lock bar pipe, Laurin & Leitch, Mont-

real, $194,400; pumps, Escher-Wyss Co.,

Montreal, $10,900; motors, Canadian

Westinghouse Co., $14,600; special cast-

ings, Victoria Foundry Co., $2,455;

valves. General Supply Co., $14,518.

LamT)eth, Ont.—The Town Council

have awarded the contract for hydrants

and valve boxes to the London Foundry

Co., and for cast iron pipe to the Gart-

shore-Thompson Foundry Co., of Hamil-

Railways- Bridges

Ottawa, Ont.—The Ottawa and New
York Railway Co. has given notice of

an application to the Railway Commis-
sion for approval of a lease from the

Ottawa and New York to the New York
Central Railway Co.

Toronto, Ont.—Plans for hydro radial

trunk lines from Sarnia to Toronto,

touching London, St. Mary's Stratford,

Guelph and points east, will be submit-

ted to a representative meeting of the

Hydro radial to be held in Guelph dur-

ing the present week.

Tenders
Toronto, Ont.—Tenders addressed to

tiie secretary-treasurer of the Board of

Education will be received until Friday,

October 15, 1915, for new school build-

ing on Sydenham street. Specifications

may be seen and all information obtain-

ed at the office of the Superintendent of

Buildings, City Hall, Toronto.

Ottawa, Ont.—Tenders will be received

up to Tuesday, October the 19, for the

undermentioned items for delivery to

H.M.C. Dockyards at Halifax, N.S., and

Esquimau, B.C. : Brass bars, antimony,

iron firebar, brass sheets, aluminum, pig

iron, brass tubes, steel angles, iron

angles, copper sheet, steel boltstaves,

iron boltstaves, copper tubes, steel

plates, iron sheets, zinc plates, steel

sheets, India rubber, lead, milled steel

for tools, sheet packing, or sheet, etc.

Forms of tender and all information

may be obtained by application to the

undersigned, or to the Naval Store Offi-

cer at H.M.C. Dockyard, Halifax, N.S.,

or Esquimalt, B.C. Applicants for forms

are requested to state definitely the item

or items on which they desire to tender.

G. J. Desbarats, Deputy Minister of the

Naval Service.

Building Notes
Toronto, Ont.—An addition will be

l)uilt to the plant of the Swift Canadian

Co., West Toronto.

Toronto, Ont.—A permit has been is-

sued for the erection of a three-story

brick school on Bartlett Avenue, near

Hallam Street, to cost $52,900.

Fredericton, N.B.—R. Chestnut &
Sons have applied to the city council for

authority to erect a building to be used

as a magazine for the storage of ex-

plosives.

Hamilton, Ont.—It is estimated that
the new bridge at Valley Inn Hill will

cost $500,000 to construct. Rock for

foundations has been found at 91 feet,

and the advisability of proceeding with
the work is being considered.

Brighton, Ont.—The local Board of

Education has awarded the contract for

a new school to the Sutherland Construc-

tion Co., of Toronto. The tender

amounted to $45,980. Telephone and
heat regulating systems to cost $1,063

may be installed at a later date.

Toronto, Ont.—Plans for the new
Union Station were submitted to the

city architect on Oct. 6, by the Toronto

Terminal Co., with a request for a per-

mit to go on with the work. The expen-

diture provided for $3,340,000, although

the original estimate was only $3,000,000.

The Dominion Railway Board has ap-

proved of the plans, which provide for

a station larger than that called for by

present conditions.

New Incorporations

The Roelofson Machine & Tool Co.

has been incorporated at Ottawa with a

capital of $50,000 to carry on a machin-

ery business at Toronto, Ont. Incor-

porators: Harry Riley, James White
Bicknell .and Alfred Bicknell, all of To-

ronto.

The Canadian McCall Incinerator Co.

has been incorporated at Ottawa will' a

capital of $300,000 to take over patents

for incinerators and carry on a manu-
facturing business at Toronto, Ont. In-

corporators: Frank Denton, .lohn Irwin

Orover and James McEwen, all of Toron-

to.

Universal Appliance Mfg. Co. has been

incorporated at Ottawa with a capital

of $150,000 to manufacture automobiles,

cycles, trucks, etc., at Toronto. Incor-

porators: John F. McGregor, Thomas S.

Giles and John S. Duggan, all of To-

ronto, Ont.

The Canadian Tygard Engine, Ltd.,

has been incorporated at Ottawa with a

capital of $3,000,000 to manufacture the

"Tygard" rotary steam engine and gas

engines. Head office at Toronto. Incor-

porators: Charles H. C. Leggott and
William W. Perry, both of Toronto, Ont.

Refrigeration

Ottawa, Ont.—The Ottawa Dairy Co.

have let the general contract for the

erection of' an ice-making plant to

the Wegnier Machine Co., Buffalo, N.Y.

The cost of plant and building is esti-

mated at $15,000.
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THE DUPONT
Patent

Power Hammer
BEST FOH Durability. Economy of
Power, Simplicity of Atljustment.

Seven Sizes
from 35 to 300 lbs.

Only High-Class Material Used and
Satisfaction Guaranteed.

ASK FOR CATALOGUE.
SENT FREE

ThePLESSISVILLE FOUNDRY
Plessisville, Que.

Ontario and Western Ag:ents :

The General Supply Co. of Canada Ltd.
Ottawa Toronto Winnipeg

Mechanical
Drawing

By Ervin Honison, 5.S.

Instructor in Mechanical Drawing. Mas-
sachusetts Institute of TechnoIoKv

176 pp., 140 iUus, Cloth binding. Give** a
course of practical instruction in the art ot
Mechanical Drawing, based on methods that
have stood the test of years of experience.
Includes orthographic, isometric and oblique
projections, shade lines, intersections and
developments, lettering, etc., with abundant
exercises and plates.

Prlco, $1,00

MacLean Publishing Co.
Technical Book Dept.

143-153 Univerwty Ave., Toronto

.
I

~
Riveting Base of Explosive

I
Projectile

A very essential operation In shell

manuf.icturing. Prevents gas from the
explosive charge behind the shell from
reaching the explosive contents of

the shell Itself. Neglect of this oper-
ation would
probably cauie
the shell to ex-
plode and kill

or Injure the
gun creTv.
After the shell 1«

in position the ma-
cbiue Is started and
the shell la rotated

one complete rero-

Intion hy hand antl.

with the machine
strikine abont 2,00n

blows per minute,
the phig can he

T i T e t e d perfectly

tight into the base

in about 10 seconds.

C H ,A N <• K " '

P 1 X T r B E KN-
ABLKS MACniM'
TO BE ADAPTEn
FOB 4.5", 18 LBS..
OR SHELLS
EVEN I.AROER
THAN 4.5-.

Drop » line for
further partlr-
iilnrN.

The Grant

Mfg. and
Machine Co.

Bridgeport, Conn.

OHNS-
ANVILLE

I SERVICE

COVERS
IHE CONTINENfVi:

In every important city of

North America the Johns-

ManviUe purchaser finds

Johns-Manville Service. It

exists for his benefit and in

order that every J-M Product

sold him may render con-

finnons satisfaction.

J-M Asbestos Roofings,

J-M Pipe Coverings,

J-M Sectional Underground Conduit,

J-M Packings,

J-M Metallic Hose,

J-M Waterproofing Materials and Mastic
Flooring,

J-M Vitribestos Stack Lining,

J-M Fire Extinguisher,

J-M High Temperature Cements, etc.,

, J-M Fireproof Cold Water Paints.

The Canadian

H. W. Johns-Manville Co.
LIMITED

Toronto Montreal Winnipeg Vancouver

"STERLING"
Hack Saws
Will prove an econom-

ical investment and

should be used

in every ma-

chine shop.

If you care

to save money,

use "Sterling"

Blades.

MANUFACTURED BY

DIAMOND SAW &. STAMPING WORKS
BUFFALO, N. Y., U. S. A.

// ivhat you want is not advertised in this issue consult the Buyers' Directory at the back.



42 CANADIAN MACHINERY Volume XIV.

Rumely-Wactis Machinery Go.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-lliiiiH Toul»i In

Stock for Immediate Oflivery

:

AUTOMATIC SCREW MACHINES

liiown & Sharpe No. 2, %" capacity,
automatics (1» of these).

Cleveland, %", friction .llgRci- (3 of
these).

Cleveland 1", ratchet jigger.
Cleveland IVi", ratchet jigger.

i^Ieveland, 2".

National Acme %", 4-splndle (4 of

these).
National Acme 14".

National Acme %".
National Acme %'.
Levlgne %" (i of tliese).

Pratt & Whitney %,".

L.ATHES

14" X iW Putnam
14" X 6' I.eBlond
16" X 8' Flather
18" X 8' Bradford
18" X 6' Blalsdell
18" X 10' Scluimachor & Boye
20" X 10' Fifleld
•20" X 10' Bogert
20" X 10' Fish, gap
24" X 8' Putnam
:'.C" X 16' Fifleld

PI-.-VNEKS AND SHAPERS

SO" X 36" X S' Fitchhurg
36" X .35" X I.')' Powell
]4" CJould & Eberhardt, crank
lH" Hendey, tool room
16" Stockbridge. crank, P.D.F.
20" Smith & Mills, h.sr.. crank
21" Averbeck. b.g.. crank
20" Walcott. shifting belt

,

DRII.I. PRESSES

20" Miscellaneous makes (20>
21" CincinP!'*' (2)
20" Slblev & Ware
2.t" Ban- =

28" Slble.v & Ware
.31" Barnes
Barnes No. 1. horizontal
.Vvey 2-splndle hall hearing
Prentice 5' Plain Radial

MIL,lrING MACHINES

No. 2 Fox, hand
No. .3 Fox. hand and power
No. 1 Brown & Sharpe
No. 4 Newton
No. 4 Brown & Sharpe, univprsal
No. 7 Becker. Lincoln
No. 1 Warner & Swasey Die Sinker
No. 2 Warner & Swasey Die Sinker
No. 2 Pratt & Whitney Die Sinker

PRB»SES

Bliss No. 18 o.b.l.

Bliss No. 19 o.b.l.

Bliss No. 42 o.b.l.

Ilockford No. 2 o.b.l.

.\mprlcan Can No. 3 o.b.l.

Walsh No. 4 o.h.i.

.American Can No. 4^2 o.b.l.

Bauroth No. 5 o.b.l.

Bliss No. (»-N Double Acting
Adrlance No 12-A Double Acting
Toledo No. 14 Horning
Toledo No. 94-A Double Crank

MISCEIiliANEOUS

I.andis 12 x 42" Plain Grinder
Olsholt T'niversal Tool Room Grinder
Gisholt 24" Turret Chucking Lathe
Acme IVj" Bolt Cutter
Acme 2%" Bolt Cutter
No. 2 and No. 3 M & M Keyseater
No. 3 Baker Keyseater. with rotarv

table

Wood -Working
Trenton, Ont.—J. Whiteley is in the

iiiiuket i'or woodworking machinery,

etc.

Montreal, Que.—Fire did about ,$4,000

damage to the M. Charion Co. saw mill

on Burnet street, on Sept. 30.

Preston, Ont.—The Preston Car &
Coach Co., is preparing to instal mach-

inery for the manufacture of shell boxes

on a large scale as the Government has

placed a big order with them.

Cache Bay, Ont.—George Gordon &
Co. are in the market for two double cut-

ting band mills, one horizontal resaw,

together with edgers, latli mills, Irini-

mers, etc., to be installed in a mill to be

built at Cache Bay at a cost of $75,000.

Personal

E. S. Edmondson has tendered his

resignation as managing director of the

Interurban Electric Co.

Charles Stewart, one of tlie senior

partners of Burrow, Stewart & Milne,

founders, died at his home in Hamilton.

Ont., on Oct. 8, at the age of 78.

J. D. Shields, chief inspector of elec-

trical appliances for the City of Toronto,

has resigned, the office having been

abolished by the Provincial Hydro Com-
mission.

William Walters, inspector of the new-

harbor improvements at Toronto, Ont..

died at Lindsay, Ont., on Oct. 5. The
deceased was born at Kingston, Ont., on

Aug. 11, 1854.

Lieut.Col. Frederic NichoUs has been

appointed acting president of the Do-
minion Steel Corporation on account of

tlie continued indisposition of the presi-

dent, T. H. Plummer.

Capt. Charles H. Jenkin, for many
years in comnianil of Grand Trunk car

ferry boats, and well known in Great

Lakes marine circles, died at bis liome

in Detroit last week after a lonu' illness.

William H. Boughner, assistant en-

gineer of St. Thomas, Ont., has been ap-

pointed civil engineer at Port Arthur,

Ont., with a salary of $2,500 per year.

Engineer Boughner is a native of St.

Thomas, and a graduate of Queen's

University.

Major T. A. Russell, vice-president

and general manager of the Toronto,

Ont., Russell Motor Car Co., while in

Detroit recently placed orders for motors

and parts for armored motor trucks, for

which he received an order while at the

military camp at Salisbury Plain, Eng-

land.

C. H. Fullerton, mining engineer of

New Liskeard, Ont., has been appointed

.superintendent of Colonization Roads
for the Province of Ontario, taking tlie

post made vacant by the death in France

at the battle of St. .Tulieii of Major G.

W. Bennett.

C. E. Henderson, assistant city en-

gineer of Port Arthur, Ont., has been

appointed city engineer of St. Augustine,

Florida. Mr. Henderson graduated in

civil engineering at the University of

Illinois in 190G. He has been assistant

city engineer of Port Arthur since June,

1910.

Corporal J. J. Campbell, formerly

Montreal represenlativc of the Swedish

General Electric (.'o., and latterly of the

1.1th Battalion, Royal Highlanders of

Canada, is reported as being a prisoner

of tvar at Wetzlar, near Giessen. Later

when announcement was made of defora-

tions by the Czar of Russia, Mr. Camp-
bell received the Cross of St. George,

first class.

Trade Gossip

The Canadian Furnace Co. report good

business. They are shipping about 700

tons of pig iron every day.

The Preston Car & Coach Co., Preston,

Ont., has received an order for a num-

ber of steel frame electric cars from th?

Lake Erie & Northern Railway.

The Canadian Tygard Engine Co. has

opened an office at 202 Royal Bank
Building, Toronto, Ont., to demonstrate

the "Tygard" rotary steam engine.

Segina, Sask.—The Publicity Com-
missioner has issued a brochure contain-

ing views of the principal public build-

ings, residences, street scenes, etc., in

the City of Regina.

The Canadian Hoskins, of Walker-

ville, Ont., makers of electric, gas and

oil furnaces, and i)yrometers have open-

ed up a sales office at 112 St. James St..

Montreal, Que. The office is in charge

of T. E. Freeman, B.A. Sc.

Orangeville, Ont.—The Ontario Hydro
Electric Power Commission has taken

over the Pine River Liirht & Power Co.

dam and power plant at Homing's Mills.

The Town of Orangeville will take over

and operate the comjiany's distribution

system.

Canada Machinery Co.—The Canada

Machinery Corporation of Gait, Ont., is

understood to be operating at full capa-

citv. The plants have been busy for

some time past on the manufacture of

machinery for industrial concerns that

are engaged in the production of w.ir

munitions.
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Holden-Morgan Mechanical Plug Wrench

For seroAving the base plugs into shells.

Output 120 per hour. One machine with

an operator will do the work of four

men. Friction device adjustable, and

can be set for aii)^ required tension, and

when, set the pressure applied will not

vary from the desired adjustment.

Direct driven, no countershaft needed.

The plug is screwed in and tightened

up entirely by mechanical action, and

therefore eliminating the variations

that result from hand work.

The Holden-Morgan Company, Limited
539 RICHMOND STREET WEST, TORONTO

Pumps
for

SHELL
MAKERS

Burnham
Hydraulic Pump

t Deming
Triplex Pump

GOOD PUMPING MACHINERY is

essential to greatest output on shells

or any other work.

We manufacture a special pump for every

kind of service.

Tell ui what you need and ask for full details.

MADE IN CANADA

Darling Brothers Limited
Toronto MONTREAL Winnipeg

/; whiil ijon want is not advertised in this issue consult the Buyers' Directory at the back.
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(MADE IN CANADA)

Bubble Over-
flow Waste

Actual Size 7" High.

Stop That Waste
of Water

Did you ever stop to think how mauv gallons
of water are wasted by the old-fashionetl diink-
mg faucet?
I'uro sayes 35% of that wasted water.
Puro does away with the old-fa.shioned unsani-
tai7 tin-cup: it is the Safety Sign of pure water
in every factoiy where it has been installed.
Employees like it because it is clean—because
it insures a clean, fres?i drink—because it saves
their time.
The Puro Sanitary Driuking Fountain has a
positive control that eliminates spurting.
Easily attache^l—positively fool-proof—and noth-
ing to wear out.
An excellent investment—for shop and office
alike—and one that pays dividends in real money
on water saving and better workers.
Write to-day—now—tell us how many men you
have and the number of departments.
We'll make you a complete estimate on an
installation—we will also make you a special
proposition for a try-out in any one department.

•PURO-FY • Your Water Supply

Puro Sanitary Drinking Fountain Company

SAFETY PI IPO ECONOMY
FIRST r\JI\.\J ALWAYS

147 University Ave.. TORONTO, CAN.

Advertising
"Advertising is the education
of the public as to who you are,

where you are, and what you
have to offer in the way of

skill, talent or commodity. The
only man who should not
advertise is the man who has
nothing to offer the world in

the way of commodity or ser-

vice."

—

Elbert Hubbard.

B. C. Wants War Orders.—With the

object of improving Brilisli Columbia's
position in the distribution of war con-

tracts, a deputation from that Province
visited Ottawa and interviewed the

Prime Minister, Hon. Martin Burrell

and Hon. A. E. Kemp on October 8. The
deputation included Blair, Cunningham
and Bushby, of Vancouver, and Wesley
Newcombe, of Victoria.

Victoria, B.C.—The Canada Potash
and Algin Co., has its arrangements
nearly completed for beginning work.

This company was promoted by Macdon-
ald Pahey, who is its managing director,

the other directors being Charles R.

Dinsford, Captain D. Mcintosh. Arthur

11. Pigott and T. B. Mohler. The com-

pany controls in Canada the Mohler pro-

cesses for the treatment of kelp mada
from seaweed. A plant has been leased

at Sidney in which machinery is being

installed for making kelp, potash and

gum algin.

Toronto, Ont.—Sir Adam Beck, Hon.

1. B. Lucas and W. K. McNaught of the

Provincial Hydro Commission, together

with Mr. Gaby, engineer, had a confer-

ence on October 5, with Premier Hearst

and other members of the Ontario Cabi-

net with reference to power develop-

ment at Niagara Falls. The proposed

jidditional development is in the neigh-

liorhood of 100,000 horse-power, and the

consultation, it is understood, had to do

with financial and kindred matters asso-

ciated with the enterprise. Premier

Hearst, spoken to after the meeting, de-

clared there had been merely a consul-

tation, and there was no definite an-

nouncement to make.

English Firms Want Agents Here. —
Many well-known manufacturing firms

in the United Kingdom seek agents to

represent them in Canada. To. C. Ham-
ilton Wickes, British Trade Commission-

er to Canada and Newfoundland, have

come numerous requests for help in this

matter. Mr. Wickes, who has been in

the United Kingdom since last February

to familiarize himself with trade condi-

tions there since the war, has returned

to Montreal. Members of Canadian

manufacturing firms, desirous of obtain-

ing new commercial connections with

firms in the United Kingdom may obtain

information as to appointments with

Mr. Wickes by seeing T. B. Wainwright,
chief clerk in the offices of the Britis'i

Trade Commissioner, 3 Beaver Hal!

square.

Catalogues

Safety Valves for high and low pres-

sure, and superheat, are illustrated and

described in a bulletin issued by the

-Tames Morrison Brass Mfg. Co., Toron-

to, Ont. A price list is included for the

different types.

Quality Fluxes is the title of a bullet-

in issued by the Reade Mfg. Co., Ho-
boken, N.J. The bulletin fully describes

three of the company's principal pro-

ducts, the "Incomparable" soldering

fluid, tinning solution and "Readina"
soldering solution. The advantages to

j
be gained by using these materials are

^
dealt with in detail and a price list is

included for various quantities.

Dart Unions.—The Dart Union Co.,

Toronto, Ont., have issued a 16-page

booklet for the purpose of again bring-

ing to the attention of tlie trade the

"Dart" union pipe couplings and to

point out some of the advantages to be

had from their use. The principal feat-

ures covering the construction of

"Dart" unions are dealt with a com-

plete line of fittings are illustrated and

listed.

The Yawman & Erbe Mfg. Co., Roch-

ester, N.Y., have issued an interesting

booklet entitled the "Proper Place for

Blue Prints and Drawings." The book-

let deals with filing systems for blue

prints and drawings, and illustrates a

few cabinets for filing such matter, em-

phasizing the necessity of having draw-

ings filed in such a manner that they can

be found when required and also be pre-

served in good condition.

Shells and Shell Furnaces is the title

of circular No. 140 just off the press and

being distributed by Tate-Jones & Co.,

Inc., Pittsburg, Pa. The circular gives

details of heating equipment for the

forging, annealing, nosing, heat treat-

ing, banding, baking of shells, and an-

nealing of cartridge cases for shells as

called for by the specifications of various

European Governments. The various

types of furnace are illustrated and de-

scribed in detail, and principal dimen-

sions are included for the regular sizes.

, Refractory Efficiency Engineering is

the title of a 42-page booklet compiled

by the Elk Fire Brick Co., of Canada,

Hamilton, Ont. The booklet is divided

into two parts. The first deals with the

preparation and blending of clays, the

manufacture of fire brick by various pro-

cesses and other similar matter. Part

two deals more particularly with the

company's products and includes refer-

ences to their equipment, brands, the.

engineering department and policy. A
number of cuts are included showing

standard and also some of the ordinary

special shapes of fire brick. The con-

cluding pages contain some useful mech-

anical tables.
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Tate-Jones Furnace Heating 4.5 Blanks in Plant of Ker & Goodwin Co., Brantford.

For Rapid Heating For Nosing

HIGH EXPLOSIVE SHELLS
3 in. - 4.5 in. or Larger size use a

TATE-JONES FURNACE
In one plant one Tate-Jones furnace turned out 116

heated 4.5 blanks per hour.

Are you getting maximum output for fuel used and
floor space occupied?

Write for bulletins on "Shells and Shell Furnaces."

TATE-JONES & CO., Inc., Pittsburgh, Pa.
FURNACE ENGINEERS

Ontario Agents: Rudel-Belnap Machinery Co., Limited, Toronto

// what you want is not odi:ertised in thin ianue eorntuU the Bui/cru' Directory at the back.
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I
ToHTABlEPlAHtS?

DRAW CUT SHAPCRS
5PKIAI DRAW CUT R RSMAPtRS'"

FINISHED MACHINE KEYS^
STATlONARYS.PORTABLtKtYWAYCUTTtRS'l

SPECIAL IfiCOMOTIVt CYLINPtRPLANCRSt

orricc"' works; musklgon heights us a

Pattern

Manufacturers,

Etc.

Sell Your Scrap Materials

Direct to the Wholesaler
Get our quotations before selling. We are whole-
sale dealera in all Rradcs of Sciap Iiuji. Sliiaiuu-I

turnings and borings. Scrap Copper, Brass, etc.

This week we are paying 20 cents per pound for
Scrap Aluminiun.

Send for our monthly price list. Our
Motto, " Honest dealings and prompt

settlements."

L. S. Tarshis & Son
88-92 Wellington St., Montreal

ATENTS
PROMPTLY SECURED!

In all countries. Ask (or our Inventor's
Adviser, which will be sent free.

MARION & MARION, 364 Univer.ity St
Merchants Bank Buildinft. corner St.

Catherine St., MONTBEAt. Phone Ip. 6474
and WashinBton, I>.C.. U.S.A.

Make Your Own Engravings
It doesn't take an ex-

ptrt to operate the
GORTON BNGRAV-
INO MAOHINB. The
ordinary workman can
turn out lettering or de-
signs either sunk or in

rdief, on dies, moulds,
tools, patterns, core
boxes, label plates, iii-

Btnunents, etc., etc., bet-

ter than the most skill

ed hand engraver in the
fraction of time the
hand workman would
Uke.

WRITE FOR DE-
TAILS.

Geo.GorionMach'neCo.

RACINE WIS.

W. T. Cuffe-Quin
Patent SoliciiOT *nd Ktprtt

RcKiMerni Pilrnt .\il«imty, U.S iilW.
Fdliw SuriTfj-on' Initiuile. hoodoo, En^lind.

47 Ctntral Chamhcrs, Elfii Street

OTTAWA. CANADA <a«r m. Patot •rfk«

work (lit iht Legal Pnitmion before the (tormtmcnt
Pklcal Office, a fpcdahr-

Cable a<tdR«; " Cquin Otiawa."

PATC&ITC TRADEMARKS
HI Cll I O AND DESIGNS

PROCURED IN ALL COUNTRIES

Special Attention g^lven to Patent Lltleratlon

''amphlet Bent, free on application.

RIDOUT & MAYBEE 59 Yonge street

TOBONTO
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One of the types of Crawford Sectional
Ovens used by Manufacturers for Baking
theVarnish or Protection Finish on Shrapnel
and High Explosive Shells.

These ovens are equipped with the only gas burner that
gives a combined radiated heat and circulation of pre-

heated air in the oven.

\U|1IIIIIMImm
I

The gas and air are mixed and combus-
tion in the large cylinder supported by
air from a positive pressure blower which
gives the highest efficiency and economy
known for burning either city, natural,

gasoline or producer gas, and there is no
exposed flame in the oven.

The truck shown holds (120) twenty-

eight-pound shells and is planned to stand

the shells on end, resting on angles.

Other designs have been built for shells

ranging in weight from fifteen to eight

hundred pounds, the last mentioned shell

being forty-eight inches high by twelve

inches in diameter.

The Oven Equipment & Manufacturing Company
NEW HAVEN, CONN., U.S.A.

Canadian Representatives: THE A. R. WILLIAMS MACHINERY CO.. LIMITED, TORONTO, CANADA

// tvhftt you want is not advertised in thix issur consult the Buyers' Directory nt the back.



48 CANADIAN MACHINERY Volume Xl\.

ETAL
STAMPINGS

P' M
We are manufactur-
ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel
stamping in Nickel,
Brass or Copper,

Send us a sample
order.

..ll

W.H.BANFIELD&SONS
372 Pape Avenue Toronto

COLD ROLLED

STEEL STRIPS

will replace Brass

for many kinds
of stamping, etc.,

a t m n c h lower

prices.

Ask us for details

and samples.

A. C. Leslie & Co.

Limited

Montreal, Que.

liiiiimiiiiiuiiiL^

IMMEDIATE DELIVERY
We always carry a large stock of machine-tools for

general manufacturing purposes, and solicit inquiries
requiring prompt delivery.

We call attention to the following, on which we will

quote attractive prices. All in thoroughly first-class

condition

:

Two 36" Brown & Sharpe turret head vertical boring mills.

One 30" throat Perkins heavy punch and shear, capacity 1" hole
in 1" plate.

One 72" King vertical boring mill with two heads.
One 72" Niles vertical boring mill with two heads.
One 48" Bement car wheel borer with crane.

Two 36" Snyder upright drills, power feed, etc., heavy duty.
Two 5' Bickford radial drills.

One 24" American turret machine, 2%" hole through spindle.
One 18" double head Cincinnati shaper with two tables on 12' bed.
One 40" x 40" x 12' New Haven planer.
48° and 36" Dreses radial drills.

600 lb. Bement steam drop hammer.

I
Girard Machine and Tool Co.

I 491-493 N. Third Street, Philadelphia, Pa.

I
m

ing of prime movers and lubricants.

There are six chapters and an appendix.

The first chapter on the purchase and
testing of coal, deals, among other sub-

jects, with the calorific value of coals

and various methods of determination.

The second chapter is devoted to the

question of economical combustion. The
treating and testing of water for boiler

feed purposes is covered in chapter three

which also describes several methods and
appliances for treating water. Chapter
four deals with evaporation tests in boil-

ers and describes several methods and
apparatus for testing flue gases. The
fifth chapter, entitled "Methods of test-

ing prime movers," is very comprehen-
sive and describes methods of conduct-
ing tests and the apparatus used. The
testing of power plant lubricants is de-

scribed in the sixth chapter. Through-
out the book are introduced a number of

very useful tables, the last series Nos. 20
to .39 being included in the appendix. In
addition to the main index there is an
index of contents and lists of tables and
illustrations. This book contains a lot

of useful information for the power plant

engineer of a kind that is not readily

obtainable in the ordinary course of his

duties.

CLASSIFIED

ADVERTISEMENTS

1 Those who wish to sell or buy a business,
obtain competent help, connect with satis-

factory positions, or secure aid in St. rtlng new
enterprises shoulil not fall to use the Want
Ad. Page of "CANADIAN MACHINERY."
U If you want to sell or buy a second-hand
lathe, planer or any other shop equipment, let

"CANADIAN MACHINERY" pick out a seller
or buyer for you. How about that second-
hand engine or boiler which you would like

to dispose of?

Rates (payable in adTance) :—2e per word
first insertion, Ic per word subsequent Inser-
tion. 5c additional each insertion when Box
Number is required. Each figure counts as
one word.

FOR SALE
FOI! SALE — FOUNDRY AND MACHINE
shop, with lathes, shapers, drills, etc. Shop
no' X 30'. Ten years old. Paris. Ont. Apply
John Ktewart, 203 William Street, Brantford.
Ont.

I'X)R SALE—2.5 HORSF, STEAM POWER,
complete, consisting of portable firebox boiler

•nnd st.itionary engine in good running order.
Will he sold at a bargain. Thos. F. Mullin,
Chepstow r.O.. Ont. (IS)

WANTED
.\LW:NTS- E.N01NEER DESIRES TO RE-
prescnt manufacturing firms in Montreal and
district on a coniniis'sion basis, .\pply G. S.

B., care of Canadian .Machinery, Montreal. (17.1

WANTED—POSITION AS SUPERINTEND-
eiit. Am open to consider the position of

superintendent of any firm manufacturing
war munitions. Have special knowledge of

materials ;u:d have designed machinery and
solved problems in connection with machining
and forging shells. Have thorough under-
standing of operations. .4m not looking for

fancy salarv. William Rodgers. A.M. Can.
Soc. C.E.. 13S6 Delorimier Ave., Montreal.
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TLEA.R.WILLIAMS MACHINERY CO.'-Id
f ST.JOHN.N.B. TORONTO WINNIPEG VANCOUVER (

Canada^s Leading Machinery House ^«^

TlHE BOYD SINGLE PURPOSE HORIZONTAL DRILL FOR
DRILLING 18-POUNDER HIGH EXPLOSIVE BILLETS

Simple in operation,

rigidly built, does not
require an expert. Billet

can be placed in posi-

tion, drilled and re-

moved in four minutes.
There are no drill chips

to remove after the
operation is comploted.
Reqiures less than half

the power of the ordin-

ary Heavy Duty Drill.

Write for full

information.

Prompt shipment.

MANUFACTURED BY

GRAHAM BOYD & CO.
100 Front St. E.. TORONTO

SALES AGENTS :

The A. R. Williams Machinery

Company, Limited

Toronto, Ontario

IF ITS MACHINERY-WRITE "WILUAMS"
^///////W/^/MM/////^/y,//,W///7//,/////7777/M^yMMM/MMM^^^

I

NO SCREW CUTTING TOOL CAN
BE SUCCESSFULLY OPERATED

Without Proper Grinding or Sharpening.

THE GEOMETRIC CHASER
OR DIE GRINDER

is a machine carefvilly designed and constructed for the correct grind-

ing of thread chasers and dies.

Its use is economy where threading tuol.-- are employed.

It not only keeps all the chasers of a set in condition for perfect

work, but at the same time prevents excessive wear on one or two of

the cha.sers.

THE GEOMETRIC grinds any make of thread chaser, whether

of a stock or special type. Also fitted with a se<>ond grinding wheel

for ordinary tool grinding.

SEND FOR DESCRIPTIVE BOOKLET.

The GEOMETRIC TOOL COMPANY
NEW HAVEN, CONN., U. S. A.

CANADIAN AGENTS : William* & WiUon. Limited, Mcntrcal.

Th« A. R. Williami Machinary Co , Limited, Toronto, Winnipeg. St. John. N. B.

If what you want is not advertised in th is issue conmlt the Buyers' Directory at the back.
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Rumely-Wachs Machinery Go.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-IIonil Tools in

Stock for Immediate nelivery

:

AUTOMATIC SCREW MACHINES

isrown & Sliarpe No. 2, %" capacity,'
automatics (19 of these).

Cleveland, %", friction Jiggci' (3 of

these).
Cleveland 1", ratchet jigger.

Cleveland 1>^", ratchet jigger.

Cleveland,
4-splndk' (4 ufNational Acme ^

these).
National Acme V4"-
National Acme %".
National Acme %".
Levlgne %" (4 of these)

Pratt & Whitney %".

LATHES

14" X iW Putnam
14" X 6' LeBlond
10" X 8' Flather
18" X 8' Bradford
18" X 6' Blaisdell
18" X 10' Schumacher & Boye
20" X 10' Plfleld
20" X 10' Bogert
20" X 10' Fish, gap
24" X 8' Putnam
36" X 16' Flfleld

PI.ANERS AND S1IAPER8

.36" X 36" X 8' Fitchburg
36" X 35" X 15' Powell
14" Gould & Eberhardt, crank
1.5" Hendey, tool room
16' Stoekbrldge, crank, P.D.F.
20" Smith & Mills, h.g., crank
21" Averbeck. b.g., crank
20" Walcott, shifting belt

DRII'I' PRESSES

20" Miscellaneous makes (20)
21" Cincinnati (2)
20" Sibley & Ware
28" Barnes
28" Sibley & Ware
31" Barnes
Barnes No. 1. horizontal
.\vey 2-spindle hall-bearlng
Prentice 5' Plain Radial

UnLilrlNG MACHINES

No. 2 Fox, hand
No. 3 Fox, hand and power
No. 1 Brown & Sharpe '

No. 4 Newton
No. 4 Brown & Sharpe. universal

No. 7 Becker. Ijincoln

No. 1 Warner & Swasey Die Sinker
No. 2 Warner & Swasey Die Sinker
No. 2 Pratt & Whitney Die Sinker

PRESSES

Bliss No. 18 o.b.l.

Bliss No. 10 o.b.i.

Bliss No. 42 o.b.l.

Kockford No. 2 o.b.t. /,

.^mer^can Can No. 3 o.t.l.

Walsh No. 4 o.h.i.

American Can No. 41.4 o.b.i.

Banroth No. 5 o.b.i.

Bliss No. 00-N Double Acting
Adrlance No 12-.\ Double .^ctlng

Toledo No. 14 Horning
Toledo No. n4-.\ Double Crank

MI8CEI,L,ANEOCS

Landls 12 x 42" Plain Grinder
Glsholt Universal Tool Room Grinder
Gisholt 24" Turret Chucking Lathe
Acme IVj" Bolt Cutter
Acme 2%' Bolt Cutter
No. 2 and No. 3 M & M Keyseater
No. 3 Baker Kevseater, with rotary

table

Montreal, Que.—J. K. Walker & Co.

l)u|)('r rnaniifacturino' plant at Sault Au
Hecollet was destroyed by fire on Oct.

14, the loss being estimated at .$25,000.

Tenders
Toronto, Ont.—Tenders will be re-

ceived, addressed to the Chairman,

Board of Control, City Hall, up to Tues-

day, Nov. 9. 1915, for the supply of

a radial drill for machine shop, Dan-

forth avenue car barns. Specifications

and forms of tender may be obtained at

the Works Department, Room 12. City

Hall.

Winnipeg, Man.—Tenders, addressed

to the Chairman, Board of Control, will

be received up to Wednesday, Oct. 27,

1915, for the following supplies for the

Fire Department: 3,000 feet 2i/^-inch

cotton, rubber-lined fire hose; 12 non-in-

terfering fire alarm boxes. Specifications

and forms of tender may be obtained at

the office of the Chief of the Fire Depart-

ment, Central Fire Station.

New Westminster, B.C.—Tenders will

be received up till October 29. for an

electric freight elevator for Public Build-

ing. Plans and specifications may be

seen on application to the caretaker of

the Public Building, New Westminster,

B.C.; at the office of W^m. Henderson,

Resident Architects, Victoria, B.C.; at

the Post Office, Vancouver, B.C., and at

the Department of Public Works,

Ottawa.

Windsor, Ont.—Tenders, addressed to

.T. F. Smythe, chairman Water Commis-

sioners, Windsor, Ont., will be received

up to Saturday, October 23, for the

building and installing at the Windsor

water works pumping station of one 200

h.p. steel Scotch boiler—to carry 160

lbs. pressure according to specificatiohs

and blue prints on file at the office of the

Water Commissioners, City Hall, Wind-
sor, Ont.

Port Arthur, Ont.—Tenders for fit-

tings, customs examining warehouse,

etc.. Port Arthur, Ont., will be received

until Friday, October 29, 1915. Plans,

specifications and form of contract can be

seen and form* of tender obtained on

application to the Department of Public

Works, Ottawa, at the offices of Thos.

Hastings. Clerk of Works. Postal Sta-

tion "F," Toronto, Ont.. and Wm.
Hood, Architect, Port Arthur, Ont.

Berlin, Ont.—Tenders will be received

by the Chairman of the Sewerage Com-
mittee until Tuesday, October 26, 1915,

for furnishing and installing sewage

pumping machinery, comprising: (a)

Two turbine pumps and all piping, capa-

city 500 gallons per minute, 33 feet head.

(b) Two a.c. motors, switchboard and
electrical instruments, installed com-

plete. Specifications may he seen at the

Engineer's Office, City Hall, Berlin, or at

the ofTice of Chipman & Power, consult-

ing engineers, 2M Mail Building, Tor-

onto.

Ottawa, Ont.—Tenders will be re-

ceived up to Tuesday, November the

23rd, for the undermonlioned items for

delivery to H.M.C. Dockyards at Hali-

fax, N.S., and Esquimalt, B.C.: Steel and

iron bolts, nuts and rivets, electric cable

and wire, mineral grease, castile soap,

hard soap, turpentine, chemicals, cleans-

ing powder, bunting. Forms of tender

and all information may be obtained by

application to the Naval Store Officer

at H.M.C. Dockyards at Halifa.x, N.S.,

or Esquimalt, B.C., or to G. .J. Desbarats,

Deputy Minister of the Naval Service,

Ottawa.

Contracts Awarded
London, Ont.—The Canadian Moloney

Co., have been awarded a contract for

transformers by the city council.

Trenton, Ont.—Tiie contract for fur-

nishing steel work and substructure of

bridge over Trent river was awarded by

Dominion Government to the Ontario

Bridge Co., Toronto, at about $132,000.

Winnipeg, Man.—The Minister of Pub-

lic Works has let the contract for the

furnishing of the steel librarj' and vault

fittings for the new law courts to the

Winnipeg Ceiling and Roofing Co., their

price being .t4.600.

New Incorporations

The Great West Direct Power Engine

Co., Vancouver, B.C., has been incor-

porated with a capital stock of $25,000

to manufacture engines, machinery, etc.

The Paste & Gum Co. lias been incor-

porated at Toronto with a capital of

$40,000 to take over the business of the

Paste & Gum Co. at Toronto, Ont. In-

corporators: Robert Ellis and Goldwin

Larratt Smith, all of Toronto.

The Ontario Cartridge Co. has been in-

corporated at Toronto with a capital of

.$40,000 to manufacture ammunition of

all kinds at Ford, Ont. Incorporators:

John Henry French. Walter Frank Tant

and Forrest M. Keeton. all of Detroit.

Mich.

The Belmont Oil & Gas Co. has been

incorporated at Toronto with a capital

of .$40,000 to engage in the business of

refining and treating artificial and na-

tural gas. petroleum at Belmont, Ont.

Incorporators: Frank Blair Tomb and

.John Stephenson Cousins, of London.

Ont.
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HYDRAULIC PRESSES
For Piercing and Drawing Shells and Projectiles

View of our new shop with the latest equipment for turning out Hydraulic Prcssrs.

With this added space and equipment our facilities for

manufacturing Hydraulic Presses assure you of the highest

quality and efficiency at reasonable cost.

Write us now. We are splendidly equipped to give you

PROMPT DELIVERY.

The William Cramp & Sons Ship &
Engine Building Company

PHILADELPHIA, PA.

// what you want is not advertised in this issue consult the Buyers' Directory at the back.
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CLASSIFIED

ADVERTISEMENTS

Personal

H If you want to sell or buy a seooiul-liand
lathe, planer or any other shop equipment, let

"CANADIAN MACHINEKY" pick out a seller

o>r buyer for you. How about that second-
hand engine or boiler which you would like

to dispose of?

Rates (payable In adTance) :—2c per word
first insertion, Ic per word subsequent inser-
tion. 5e additional each insertion when Box
Number Is required. Each figure counts as
one word.

FOR SALE
FOR SALE — FOUNDKY AND MACHINE
shop, with lathes, .shapers, drills, etc. Shop
90' X 30'. Ten vears old. Paris. Ont. Apply
John Stewart, 203 William Street, Brantford,
Ont.

POE SALE—25 HOUSE .STEAM POWER,
complete, consisting of portable firebox boiler
and stationary engine in good running order.
Will be sold at a bargain. Thos. F. Mullln,
Chepstow I'.O., Ont. (18)

FOR SALE—CHEAP-^NE TWEXTY-TWO-
Inch by ten feet bed Porter lathe, compound
rest, steady rest, set change gears, large and
small face plate, elghteen-luch four-Jaw chuck,
boring bar, four tool holders, :nui taper
socket fitted. Box 150, Canadian Machinery.

BUKINESS FOR KALE—OWIXO 'JXJ ILL-
health proprietor offers for sale Ills business,
consisting of machine shop and blacksmith
sihop, with power hammer, tools, patterns and
appliances used in the manufacture of artesian
and oil well drilling tools and general work;
will sell with or without buildings and laud.
Address Wm. Pratt. :igent. I'.ox HS. I'etrolia.
Ont.

WANTED
AOtENTS—ENd-INEER DEIStffiEiS TO RE-
present manufacturing firms in Montreal and
district on a commls'Sion basis. Apply Q. S.
B., care of Canadian Machinery, Montreal. (17)

WANTED—POSITION AS SUPERINTEND-
eat. Am open to consider the position of
superintendent of any firm manufacturing
war munitions. Have special knowledge of
materials and have designed machinery and
solved' pro'blems in connection with machining
and forging shells. Have thorough under-
standing of operations. Am not looking for
fancy salary. William Rodgers, A.M. Can.
Soc. C.B., 1386 Delorlmier Ave., Montreal.

DKSTEEL
THE BEST STEEL LOCKeRS MADE )N CANADA

MADE BV
THt OCNNtS WIRE AND IRON WORKS CO lIMtTEO

LONDON. CANADA

PROMPTLY SECUREDI
In all countries. Ask for our Inventor's

Adviser, which will be sent free.

MARION & MARION, 364 University St
Merchants Bank Building, corner St.

Catherine St., MONTKEAL., Phone Vp. 6474
and Washlngrton, D.C., U.S.A.

MANUFACTU'

>^0HTABll flftNERr"

DRAW CUT SHAPtRS
SPECIAL DRAW CUT RR SHAPERS^

FINISHED MACHINE KEYS'^
STAT10NART5. PORTABLE KEY WATCUTTERSl

SPECIAL LOCOMOTIVE CYLINDER PLANERS!

orricc"> works; muskcgon hcight^ us a

Lionel Hichens, chairman of Cammell,

Fjiiird & (,'o., lias arrived in Ottawa to

a.ssume liis duties as a menibor of tlic

Sliell Committee.

F. A. Skelton, director and secretary-

treasurer of the Canadian Car & Foun-

dry Co., Montreal, has left for New
Yoik on a l)usiiiess trip.

John Pugsley, at one time a member
of the firm of Pugsley, Dingman & Co.,

soap manufacturers, Toronto, Ont., died

in that city on Oct. 14, aged 63.

Hon. David MacKeen, of Halifax,

\.S., at one time manager of the Do-

minion Iron & Steel Co., has been ap-

pointed Lieut.-Governor of Nova Scotia.

Charles Stewart, vice-president of

Burrow, Stewart & Milne Co., iron

founders, died at Hamilton, Ont., on Oct.

8. The deceased was born at Paterson,

N.J., on Oct. 14, 1837.

W. W. Butler, vice-president of the

Canadian Car & Foundry Co., Montreal,

lias left on an inspection trip, during-

whicii he will visit all the plants in tlie

I'nited States occupied on Canadian Car

Co. orders.

Sir Hay Frederick Donaldson, K.C.B.,

recently appointed as technical adviser

to the Shell Committee, has arrived in

Ottawa. Sir Frederick Donaldson was
until recently chief superintendent of

Royal Ordnance Factories at Woolwich
Arsenal.

George Cahoon, jr., has just been ad-

vanced from tiie vice-presidency of the

Laurentide Co. to the presidency, to All

the vacancy caused by the death of Sir

William Van Home, and C. R. Hosmer
assumes the vice-presidency. J. K. L.

Ross was appointed to the vacancy on

the board.

Charles Brewer Hunt, jiead of the mill-

ing firm of Hunt Bros., of the coal busi-

ness bearing the same name, e.v-president

of the London Board of Trade, and one
of the foremost business men of this

city, died suddenly in London, Ont., on

Oct. 11. Thie deceased was born at St.

Thomas, 65 years ago. He was at one

time actively associated with the Lon-
don Electric Co., and was one of the

pioneers of the milling industry in

Western Ontario.

Walter Collis, manager of the Collis

Leather Co., Aurora, Ont., died sudden-

ly at the Western Hospital, Toronto, on
Oct. 16. The late Mr. Collis was very
well known in business circles. He was
an e.xpert in the manufacture of chrome
leather, and for several years was en-

gaged with the Davis Leather Co. of

Newmarket. About three vears ago, how-

ever, he severed his connection with the

Newmarket concern and established the

eomipany of his name here. Deceased

was 60 years of age.

Alexander Tropenas, inventor of the

Tiopenas converter, who died at Lyons,

France, July 14, aged 5.5 years, sen'ed

early in his career as a foreman in the

plant of the French Bruges firm where
|

he operated the Robert converter. Later '

he went to England to superintend the

operation of the same converter for Ed-

gar Allan & Co. at Sheffield. While
there he invented his own converter,

which lie patented both in Great Britain

and the United States. About 1901 he

went to the United States to introduce

his process for making small steel cast-

in2-s.

Trade Gossip

The Dominion Stamping Co., Walker-
ville, Ont., have recently installed a 5-ton

electric traveling Northern crane manu-
factured by the Northern Crane Works,
of Walkerville, Ont.

Ottawa, Ont.—-The opening of a new
transcontinental railway service was
signalized by the departure on Oct. 12

oif a Canadian Northern train of Pull-

man cars, bearing a party of senators

and M. P. 's on an excursion trip to Van-
couver, B.C.

Carriage Factories Ltd., who have
plants at Montreal, Brockville and Or-

illia, have recently obtained large war
orders for such articles as artillery har-

ness, saddles, blankets, halters, am-
bulances, transportation carriages and
water wagons.

Inverness Railway & Coal Co.—A re-

ceiver and manager of the Inverness

Railway & Coal Co. has on the applica-

tion of the National Trust Co., Toron-
to, trustees for the bondholders of the

Inverness Railway & Coal Co., been ap-

pointed by the Court of Nova Scotia.

Rise in Custom Receipts.—An increase

of over .^2,000,000 in customs receipts is

shown by the figures for September. Re-
ceipts totalled $8,029,665. as compared
with $5,919,273 in September of last

year, or an increase of $2,110,391. Ftr
the six months of the jiresent fiscal year

receipts liave been .$44,760,830, as com-
pared witli .$43,044,91.'). an increase of

$1,715,917.

Contracts Affected by Exchange.—The

rate of exchange is reacting to the detri-

ment of Canadian war contracts on this

side. It is said .that one contract for

$50,000 fell through a few days ago

solely on this account. It is felt that

the Dominion Government should take

steps to obviate the difficulty.
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Perfect Control j

Makes Tool
Hardening Sure !

STKWABT NO. 1 OVKN
Size of heating Hpaoe, .5"x9"xl3^".

Price nitl\ binwer. flOO.UO.

Price uitliout blower, $75.00.

.\o. S VHRUK
Front i»|ieninK, :*VS;"xH",

Keur opening, :t=Ki" tiiam.

(Reur opcninK ^atne iiH front, If

HftvvUivil.)

I>e|>tit uf liciltInK M|iiu-e, 10".

Price with bioner. IMW.OO.

Price Hilhoill blnurr, f4ft.lI0.

A Stewart Forge or Furnace is always

under the absolute control of the oper--

ator. He can get any heat quickly and
hold it accurately without any wavering

above or below. There is no guessing,

no trusting to luck, no uncertainty about

the result. He can heat every piece or

lot exactly according to the grade of

steel and to the purpose for which it is

intended. As a result steel heating be-

comes an exact science when you use

Stewart Furnaces; and spoilt work is

reduced to a minimum.

Stewart Oven Furnaces, except those

built for assaying and enameling, are

made without muffles; have no need of

them.

The Stewart line includes over lOo

stock styles and sizes and the patterns of

many special designs for various pur-

poses. In this wide range there is one

style and size which will exactly meet

your needs. Let our service department

help you find it. We will ship it on 30

days' approval. Write for catalogue 56.

Chicago Flexible Shaft Co,

210 to 230 Ontario St., Chicago, 111.

i

1

iiiiiiiiiiiiiiiiiin'iiHii;iiiiiiiiiii:iiiiiiiiiiiiiiiii:iiiiiiiimin^

// what you want is not advertised in th is issue consult the Buytri' Directory at the back.
mmmm
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Make Your Own Engravings
It docan't take an ex-
pert to operate Lbe
GORTON BNGRAV-
INO MAOHINE. The
ordinary workman can
tum out lettering or de-
liffns either sunk or in

relief, on dies, moulds,
toola. patterns. core
boxes, label plates, in
tnunents. etc., etc., bet
t«r tban the most skill

ed hand engrarer in thc
fraction of time th(
hand workman wouM
Uke.

WRITE FOR DE-
TAILS.

Geo.GorionMachineCo

RACINE WIS.

(MADE IN CANADA)

Bubble Over-
flow VVasie

Aftual Size 7" High.

Stop That Waste
of Water

Did you ever stop to think liow many gallons
of water are wasted by tlie oid-f-asliioned drink-
ing faucet?
I'uro saves 35% of that wasted water.
Puro does away with the old-fa-stiioned unsani-
tary tin-cup; it is the 'Safety Sign of pure water
in every factory wliere it Iia-s been installed.
Employees like it because it is clean—because
it insures a clean, fresb drink—because it saves
their time.
The Puro Sanitary Drinking Fountain has a
positive control that eliminates spurting.
Easily attached—positively fool-proof—and noth-
ing to wear out.
An excellent investment—for shop and office
alike—and one that pays dividends in real money
on water saving and better workers.
Write to-day—now—tell us how many men you
have and the number of deimrtments.
We'll make you a complete estimate on an
installation—we will also make you a special
proposition for a try-out in any one department.

"PURO-FY" Your Water Supply

Puro Sanitary Drinking Fountain Company

SAFETY piipri ECONOMY
FIRST r\jn.yj always

147 University Ave.. TORONTO, CAN.

Ihe W. T. Rawleigh Co., who have a

lai'ge factory at Freeport, 111., and plants

also at Memphis, Tenn., and Winnipeg,
Man., will build a factory at Hamilton,
Ont., on Kosslyn avenue. The company
manufacture proprietary medicines, ex-

tracts, spices, toilet articles, .stock rem-
edies, disinfectants, etc. The first build-

ing will be 120 feet long by 60 feet

deep, and five storeys high. Work will

be started shortly, and Hamilton will

l)p Canadian headquarters.

Halifax, N.S.—A petition for the

winding-up of the Nova Scotia Car
Works, was presented to the Supreme
Court, on Oct. 15. It was ordered that

the petition come up on Oct. 29 before

the judge presiding at Chambers. Notice

is given on behalf of the company that

on Oct. 29 an application will be made
for an order appointing the Eastern

Trust Co., liquidator, that company hav-

ing to-day been appointed liquidators.

The plant is now engaged on an order

for the 200 cars for the I. C. I?.

Canadian Flour Mills Busy—Canadian

milling companies have entered on an-

other year under favorable auspices.

Practically all mills are working to capa-

city now, and they have orders on their

books from British and Foreign Gov-

ernments that will keep them fully em-
(loyed for at least two months to come.

Two mills share in one Government or-

der for 140,000 bags of flour. Certain

mills are operating day and night. It is

interesting to note, too, that Minneapolis

mills in order to fill export orders have
purchased considerable quantities of

Canadian flour.

Dominion Development Commission

—

It is understood ithat iSenator J. A.
Lougheed, will be chairman of the Com-
mision to be appointed by the Govern-
ment to study a scheme of Canadian
national development, with special refer-

once to present conditions. It is further

learned that William Smith, the mem-
ber for South Ontario, and a well known
stock breeder; J. C. "Watters, the promi-
nent labor man, of Ottawa; J. W. Fla-

velle, of Toronto; Dr. J. G. Rutherford,
former Veterinary Director-General of

Canada, and E. N. Hopkins, of Moose
Jaw, a well known member of the Grain
Growers' Association, have all been
named as members of the commission,
while other appointments are expected
to be announced shortly.

Tenders Received on Big Pulp Limit.
•—The Ontario Government has received

several tenders in response to its de-

cision to offer for sale the Lac Seul or

English River pulp limits north of

Kenora. The limits were advertised

some time ago, and offers were to be

based upon strict conditions as to capi-

tal investment and paper output, similar

to those imposed on the company that is

now operating the immense plant at

Iroquois Falls and turning out two hun-
dred tons of print paper a day. Hon.
G. Howard Ferguson, .Nfinister of Lands,
Forests and Mines, is now considering

the tenders.

Lake Superior Corporation.—At the

annual meeting of Lake Superior Cor-

.poration held last week the following

were elected directors: Walter K. Whig-
ham, Frederick McOwen, John T. Terry,

Herbert Coppell, J. S. Dale, H. I. Under-
bill, W. E. Stavert. W. C. Franz, Alex.

Taylor, James Hawson, A. H. Chitty

and Thomas Gibson. At the meeting of

the board, following the shareholders'

meeting, officers were elected as follows:

Chairman of board, W. K. Whigham

;

president, W. E. Stavert; vice-president,

Herbert Coppell, W. C. Franz and James
Hawson; secretary, Alex. Taylor; treas-

urer, James Hawson.'

Mussens Ltd. Affairs.—Exchange of

about $35,000 worth of stock for cash

or bills receivable, without reduction of

estimated surplus to creditors, is an

encouraging note in a statement issued

by the liquidator of Mussens Ltd. The
six months extension granted by the

court has just expired, and application

will be made for further extension, as

the showing made during the past six

months would seem to warrant it. Of
$131,000 bills receivable, $81,000 has

been collected, and a considerable por-

tion of the remainder is considered good.

Stock amounting to .$209,000 remains
on hand., but can likely be sold for full

value if time is given to do so. The lia-

bility to the bank is materially reduced,

and a 10 per cent, dividend has been de-

clared for the benefit of ordinarj' cred-

itors. The liquidator, J. J. Robson, esti-

mates that there is a surplus of $183,000.

as assets exceed liabilities by that

amount. Among the assets is an item

of $66,750 equity in property in Mont-
real and other cities.

Catalogues

Plastic Boiler and Furnace Linings.

—

The C. B. Turner Co.. Toronto, Ont., have
issued a booklet dealing with plastic lin-

ings for boilers and furnaces. Directions

for applying this lining are given and a

list of users is included.

The Precision Instrument Co., Detroit

Mich., have issued a set of bulletins de-

scribing an interesting line of measur-
ing and recording apparatus for flue

gases, etc. The bulletins deal successive-

ly with- the Parker Co. machine, the

"Simmance & Abady'' combustion re-

corder, the "Simmance & Abady" "Pre-

cision" pressure and vacuum recorders
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ELMES HYDRAULIC PRESSES
Rapid-acting hydraulic drawing presses, piercing presses,

pumps, and accumulators for making Shells, etc. High
pressure fittings and valves, quick shipment.

Send for our illustrated catalog to-day

Charles F. Elmes Engineering Works
217 N. Morgan Street, Chicago, U.S.A.

Over 50 years' experience building hydraulic machinery.

SHEET
METAL

Automobiie Fenders,

Hoods and Gasoline

Tanks

We are now manufacturing
a number of lines for Cana-
dian firms filling war con-

tracts.

The quality of our produc-

tion is one grade — THE
BEST. Our facilities and
equipment enable us to

give a very attractive price

and prompt service.

The Dominion

Stamping Go.
LIMITED

Walkerville, Ont.

DROP
T

((

New Britain "Automatic Multiple

Spindle Chucking Machines

DOUBLE-HEAD TYPE

THE Double-Head Automatic Multiple-Spindle Chucking Machine is designed

for the simultaneous machining of both ends of pieces requiring no

finish on the exterior at the center where gripped by the chuck.

THEY are made with six and eight spindles (three and four on each end).

As in the Single-Head type, the spindles carry the tools, the work being

held in the turret chucks.

WHEREAS in the Single-Head type the spindles maintain fixed positions,

the turret advancing and feeding the work against the rotating tools,

in the Double-Head type the turret has no lengthwise motion, the spindles

being fed toward it from both sides.

EACH group of spindles being independent, may be cammed and tooled for

the same or dissimilar operations, depending upon the design of the piece

being machined.

THE opposite spindles being in perfect alignment, make it possible to finish

pieces on both ends concentrically, accomplishing the result in one-half

the time which would bo required if each end were finished separately in a

Single-Head Machine.

For Bucli work an Bprlnkl.T hru<l». pipe oiidn ot valvp". lilrkey»,

unlonn. Iunil>urklc«. or nny parts rrqulrlnif similar oprrattons,

thiR ma^'liine In unMirpaHMMl.

Scnil bluf-prlntti or Nainplra of yonr work for Kuaranteod produc-
tion estimate.

Catalog upon request.

THE NEW BRITAIN MACHINE CO.
Automatic Screw and Chucking Machines

NEW BRITAIN, CONN., U.S.A.

// what you want is not advertised in this isme consult the Buyers' Directory at the back.
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ETAL
STAMPINGS

iir'
" We

M

"'I

are manufactur-
ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish Steel

stamping in Nickel,
Brass or Copper.

Send us a sample
order.

A\

W.H.BANFIELD&SONS
372 Pape Avenue Toronto

L

CAMBRIA
STEEL BARS

We make a

specialty of

high - grade
Bars. High
Carbon, Smooth

Finish, also

regular Ma-
chinery Steel.

A. C. LESLIE &C0.
LIMITED

MONTREAL

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^

IMMEDIATE DELIVERY i

and indicators, "Precision" jraiiges,'

"Precision" elHciency kit, "Wriglit's"
boiler tester and "Orsat" apparatus.

the "Roland Wild" calorimeter, "Pre-
cision" water meter, "Simmance &
Abady" encased thermometers. The
principal features and method of opera-

tion of each apparatus are described

fully especially as regards tlie f'O^, com-
bustion recorder which is dealt with at

considerable length. The bulletins con-

tain price lists and code words and arc

fully illustrated. They are gotten up iu

an attractive manner and are bound to-

gether in a loose leaf folder.

Refractory Efaciency Engineering is

the title of a 42-page booklet presented

to the Mrebrick trade by the Elk Fire-

brick Co. of Canada, Hamilton, Ont.,

with the idea of bringing to the atten-

tion of the consumer a few facts con-

cerning firebrick that it is hoped will

prove beneficial to all concerned. The
booklet is arranged in two parts. The
first contains a brief description of the

manufacture of firebrick from the min-
ing of the fire-clay to the selling and
loading oif the products, including a de-

scription of the various processes. The
second part deals more particularly

with the company's products and in-

cludes references to the cla3's and
equipment used, brands of firebrick and
methods of sorting. Mention is also made
in this section of the company's engin-

eering department and policy. A num-
ber of ordinary special shapes are il-

lustrated with their dimensions, while

the concluding pages contain a number
of useful mechanical tables for the

trade.

I We always carry a large stock of machine tools for 1
I general manufacturing purposes, and solicit inquiries i

I
requiring prompt delivery. |

I We call attention to the following, on which we wall |
I quote attractive prices. All in thoroughly first-class |
I condition: |

1 Two 36" Brown & Sharpe turret head vertical boring mills. s
= One 30" throat Perkins heavy punch and shear, capacity 1" hole g
J in 1" plate. =
= One 72" King vertical boring mill with two heads. g
s One 72" Niles vertical boring mill with two heads. ^
1 One 48" Bement car wheel borer with crane. g
J Two 36" Snyder upright drills, power feed, etc., heavy duty. g
1 Two 5' Biekford radial drills. =
i One 24" American turret machine, 2%" hole through spindle. g
s One 18" double head Cincinnati shaper with two tables on 12' bed. M
j One 40" x 40" x 12' New Haven planer. =

g
48" and 36" Dreses radial drills. J

= 600 lb. Bement steam drop hammer. g

I
Girard Machine and Tool Co.

|

I 491-493 N. Third Street, Philadelphia, Pa.
|

RtKHmiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiuiiiiiiiiiiiiiH^

Book Reviews
Northern Pacific Ports is the title of a

book compiled and published by the

Terminal Publishing Co., Inc., San Fran-
cisco, Cal. This is the second edition

and the contents consist of useful

marine, exporting and importing infor-

mation for Alaska and the western

coasts of Canada and the United States.

The book contains a great deal of useful

information for shipping concerns,,

traders, port authorities, etc. Brief men-
tion of some of the subjects dealt with

ivill give an idea of the scope of tliis

publication. These are as follows:

—

Navigation laws of the United States,

particulars of the various ports along

the seaboard of the North Pacific includ-

ing their harbor rules and regulations,

list of transportation companies and

their fleets, matters pertaining to Can-

adian and United States customs, cur-

rency tables, Rule .,of the Road at Sea.

etc. The book contains 44 pages of

reading matter printed in clear type with

index and is bound in substantial cloth
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Thread Milling Machines

For High Explosive Shells

Desigrned for the purpose of millings the thread^in

the base and nose of high explosive shells.

Shell i8 placed inside a revolving spindle and is

self-centering. A perfect thread is produced in

base of shell in approximately 21/2 minutes.

Milling Cutter is made from best high-speed steel,

by Brown & Sharpe, from special design by
Holden-Morgan Co., and is so shaped that it can
be sharpened without changing the form. Cutter

is designed to mill the top of thread as well as

the depth.

Machines are fully equipped for work, including

oil pump. Fitted with automatic stop motion,

which stops machine when thread is completed.

One operator can run several macliines. Elim-

inates all risk of having shells rejected on
account of thread being stripped, as is liable to be
the ease when tapped by the old method.

Write for complete particulars, prices, etc.

THE HOLDEN-MORGAN CO., Limited
539 Richmond Street West, Toronto, Canada

SALES AGENTS:

The A. R. Williams Machinery Company, Limited
Toronto, Ontario

IF IT'S MACHINERY—WRITE "WILLIAMS."

''y////////^///y///////j-//^//^/////j'///^////î 55^555^^^^555WW^5^5W^5W^^5^7^^»W5555555595W55W55i55^55^5^5^55yyyy^,; ^^^yyy/y^j^^j^jj. ^y/y/zz/y/yy/^..

Thousands of Threaded Pieces

Each Day with a

Geometric Threading [Machine

RAPID AND PERFECT DUPLICATION

Takes floor space 2 ft. x 3 ft., and is complete with

countershaft, change speed gear for adapting speed of

spindle to diameter to be threaded ; adjustable stop for

gauging length of work.

No rough threads with the Geometric. They are as

true and clean as can be produced by any screw

machine.

Note the range:—Regularly, 14-in. to %-in. Specially,

y2-in. Std. pipe threads; %-in. S.A.E. Std. Spark
Plug threads, and up to 2-in. Diam. threads where the

pitch is fine. Internal threads, %-in. to 2-in.

Send in your Specificatinns iiiid Iciirn wliat we can do

for you.

THE GEOMETRIC TOOL COMPANY
NEW HAVEN, CONN., U.S.A.

I aiiartlfin Agents: Wllllni.H & Wll»i>n, litil., Montreal; The A. R.

Williams Mnthliiery Co.. Ltd.. Tormito. Winnipeg
•lud St. John, Nil.

l\ vuhai yuu want is not advertmed «n this issue consult the Buyers' Directory at the back.
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at $24.50, f.o.b. Pittsburgh. Wire rods

axe higher at $32 Pittsburgh.

Pig Iron

A large tonnage of low phosphorus

pig iron is being imported from

the States for steel making. Foun-

dry grades are not so active but have ad-

vanced in price. Hamilton and Victoria

brands are now quoted at $21 per ton,

Toronto. Standard low phosphorus is

•being quoted $26 at furnace.

Old Material

The market is dull, there being little

demand for domestic material with the

exception of aluminum, which is very

scarce. Buying is of a speculative order

and consumers are slow in taking deliv-

eries. Prices are firmer and higher for

some materials. Scrap copper has ad-

vanced 25c to 50c per 100 lbs. according

to grade. No. 1 composition turnings are

now quoted at $10. Heavy melting steel

is in fair demand and has advanced to

$9.50, while machinery cast iron is also

higher at $12.

Machine Tools

There is little change to note in the

machine tool situation although there

will be considerable activity when the

orders for the larger calibre shells have

been placed. Tenders are being submit-

ted by manufacturers for these shells

and the orders will no doubt be placed

with as little delay as possible. The shells

will be 6-in., 8-in. and 9-in., and heavy

lathes will be required to machine them.

There is still a steady although lighter

demand for tools for 18-pdr. shells, to-

gether with a fair movement in second-

hand equipment.

Supplies

There is a general upward tendency

in prices, and a number of changes have

to be noted this week. Discounts on twist

dxills have been revised. Carbon drills

up to 11/2 in. are now 55 p.e. and black-

smith 55 p.c. French medal glue is lower

at 15c per pound. Gasoline bas advanced

2c and is now quoted at 20c per gallon

in barrel lots, while benzine is also high-

er at ISi/oC per gallon. Owing to a short-

age in supplies, turpentine has advanced

5e and is now quoted at 70e. Linseed oil

is also higher at 77c for raw and 80c for

boiled oil. Plumbers' oakum is being

quoted at $4.25 per 100 lbs., and lead

wool is now lie per pound. Business in

supplies for shell plants continues active.

Metal Market

The metal market is dull, but prices

are keeping steady. The sterling ex-

change situation, although somewhat
easier, continues to have a depressing ef-

fect on the metal market. The New York
market has been more active recently

and is showing a tendency to react in an

upward direction. The London market
is quiet and steady. The scarcity of

aluminum continues and prices have an

upward tendency. Spelter is a little

liiglier dut! to strength in both London
and New York. The copper market is

easier but, with the recent large new
orders for munitions, a buying move-
ment is expected with a possible advance
in price. The tin market is firm but

unchanged. Antimony and lead are finii

but unchanged.

Tin.—The market is firm but quiet.

The uncertainty of the British export-

tax question has restrained activity and
probably prevented a good movement.
Tin is unchanged at 37c per pound.

Copper.—The market is dull and easier

but prices are unchanged. The copper
position, however, is a strong one as

large orders for munitions -continue to be

Altuninnm.—Prices are nominally un-
changed, but tlie .scarcity of this metal
is ratlier more apparent, and holders are

inclined to ask higher prices. Local quo-
tations are nominal at 60c per pound.

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-
partment, Ottawa, has published

the following list of purchasing
agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,
London, Eng.

French.—Hudson Bay Co., 56
McGill Street, Montreal; Captain
Lafoulloux, Hotel Brevort, New
York; Direction de I'lntendence

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieflf, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

placed which will result in a heavy de-

mand for this metal. Consumers are buy-

ing on a hand-to-mouth basis, but may be

forced to cover their requirements in a

rising market. Producers seem to be in

control of the situation, and, as copper

must be had by munition manufacturers,

higher prices are therefore more prob-

able than otherwise. Locally copper is

unchanged at IQ^/^c per pound.

Spelter.—The market is higher hoth in

London and New York, and the situa-

tion has improved. Spelter has advanced
y2C locally and is now quoted at 17%e
per pound.

Lead—The market is firm with the

"Trust" price at $4.75 New York. Local

quotations are unchanged at 614c per
pound.

Antimony.—The market is very Arm.
and there is a scarcity of spot metal.

Quotations are unchanged at 35c per

pound.

St. John, N.B., October.—Industrial
conditions in the Eastern provinces ap-
pear to be of a satisfactory nature, hold-

ing out much promise for the approach-
ing winter, although there is no effort

at expansion in any particular line. TJ16
only new extensions being instituted by
established companies are for the manu-
facture of war supplies, and it is hoped
that before neitt spring more orders will

be received, if orders are stilt necessary
for the success of thq allied arms. The
foundries in which shell manufacture is

going on are fpr^he ipost part workiag
night and day in their efforts to expedite
the output. -

., . ; .

A new lumber milV '-at Neleon, on tlie

Miramiehi River, is to be erected tljis

fall by Frasers; Ltd., according to a re-

cent announceipent, < It is understo^
that the firm plans to expend betweeii

$80,000 and $100,000 on the new plant.

A new steel bridge at Grand Falls,

the gully near the C. P. R. station, is to

be erected. Plans and specifications are

to be made this winter.

Local manufacturers and members of

industrial concerns were instrumental in

the success of a big endeavor recently

held here—"a $50,000 patriotic auc-

tion" in the interests of the patriotic

fund. They donated freely towards the

movement, the gifts being sold and the

profits going to the fund. Among the

more interesting articles offered for sale

were a number of nickel-plated shrapnel

shell electric table lamps, these having

been donated by the Phoenix Foundries.

®
CANADIAN CROP REPORT

THE immensity of Canada's wheat crop

this year is shown by the report sent out

on October 15. For wheat, oats, rye and
flax the yields are even higher than tliose

reported a month ago, but in the case of

barley and oats the present estimate is

less than that of August 31st.

The total wheat crop of Canada is now
placed at 336,258,000 bushels from 12,-

986,400 acres, representing an average

yield per acre of 25.89 bushels. This

total is 174,978,000 bushels more than

last year's inferior yield of 161,280,000

bushels, the crop this year being, there-

fore, more than double, or 108 per cent,

more than that of last year. It is 104,-

541,000 bushels, or 45 per cent, in excess

of the previous highest yield of 231,717,-

000 bushels in 1913, and 140,232,000

bushels or 72 per cent, in excess of the

annual average jdeld of 196,026.000

bushels for the five years, 1910 to 1914.
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JOHNS-MANVILLE stands for a new cvider of .Service service
that concerns itself witli your problems and their solution a
service that is as responsible in fact as it is in name because it

is backed up by J-M Responsibility.

THE CONTINENT

The oldest genuine asphalt street in your town
will show you how J-M Mastic Flooring lasts

J-M Waterproof Mastic Flooring wears, because its basic
niatenal is Trinidad Lake Asphalt, which has stood the te^t
of city street traffic for nearly fifty years. There is practi-
cally no wear-out to it in shop floor service.
J-M Mastic Flooring is as "springy" as wood. It can be
laid in any consistency from hard-as-oak to soft-;is-pine
according to requirements. It wears like iron, but is unlike
flooring made of perfectly rigid material. It is absolutely
dry, easy under foot, slip-proof and noiseless.

This flooring originates no dust to damage goods or injure
machinery and, as it is waterproof, it can be cleaned and
kept in sanitary condition by flushing. Acids and alkalies
have no effect on it. Easily patched when resetting of
machinery makes patching necessary. Can be applied over
any stable foundation, anywhere, or over flooring now ib

U.S. Express Room, La falle St. Station. Chkmi/o, J-U
Mastic Flooring. Grahum, livrnham & Co., Architects,
Chicago.

place.

Let our flooring specialists see you about your floors.

J-M Asbestos Built-up Roofing is weather-
proof, fire-resistant, non-corrosive and time-

defying
This is not mere "selling talk," it is a statement of fact backed up by the perfornuiuce of hun-
dreds of J-M Asbestos Built-up Bopfs in effective service for many years and still good for as
many more.

The base of our built-up roofing is J-M Asbestos Ready-Roof-
ing, even one ply of which would be practically as permanent
as the brick walls or any other inorgauic part of a buililiiig^^ except
for wind pressures, roof movement, ilamage from rough usage, etc.

When built up by three- and four-ply laminations into thicknesses
capable of resisting such strains, it furnishes a strong, lightweight,
smooth-surface, practically fireproof roofing that never needs painting
or any other attention and is bound to give perfect roofing service

for a maximum period under the rule of .T-M Roofing Responsibility.

.)-M Asbestos Built-up Roofing is examined, approved and labelled by
the Underwriter's Laboratories, 'Inc., under the direction of the

National Board of Fire Underwriters. It is given class "A" rating

when laid over non-combustible roof decks having inclines not ex-

ceeding 3 inches to the foot and secures class "B" rating when laid

over non-combustible roof decks having inclines not exceeding fi

inches to the foot.

Canadian Pacific Itallirai/, Train Sheds, Windsor St. Sta-
tion, Montreal, ,t\l Asbestos llooflniis. The Dominion llridge
Co. and Geo. .4. Fuller Construction Co., Contractors.

The Canadian H. W. Johns-Manville Co., Limited
Toronto Montreal Winnipeg Vancouver

SM
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Of oats, the revised total yield is

481,035,500 bushels from 11,365,000 acres,

an average per acre of 42.33 busliels.

Barley comes out at 50,868,000 bush-

els from 1,509,350 acres, an avcraw per

acre of 33.70 bushels.

Rye is now 2,478,500 busliels from

112,300 acres, or 22.07 bushels per acre,

and flaxseed 12,604,700 bushels froin

1 ,009,600 acres, or 12.48 bushels per acre.

In the three North-west provinces, the

estimated yield of wheat is ;i04,200,000

bushels, and of oats 305,680,000 bushels.

The remaining urain crops of Canada,

whose yields are now reported on for the

first time this year, are as follows: Peas.

3,240,400 bushels; beans, 594,000 bush-

els; buckwheat, 8,101,000 bushels; mixed

grains, 17,128,500 bushels, and corn for

husking, 14,594,000 bushels.

The condition of wheat, oats, grain

varies from 90 and 93 per cent, of the

standard quality fixed at 100.

ONTARIO MINES OUTPUT
THE. output of the metalliferous mines

and works of Ontario for the six months

ending June 30, 1915, as reported to the

Ontario Bureau of Mines, is shown by

the following table, which also gives the

production for the corresponding period

of last year:

6 months 6 months

1915 1914

Gold $.3,570,072 .$2,011,00!)

Silver 5.188,763 7,053,418

Copper 1,229,894 1,197,059

Nickel 3,393,528 2,872,843

Iron Ore 288.296 118,119

Pig iron 2,856,040 4,429,664

Cobalt 34,443 22,581

Cobalt oxide (in-

cluding nickel

oxide) .'56.812 .379.152

®
PAPER TRADE EXPANSION

THE Canadian pulp and paper industry

is evidently prospering. Since the open-

ing of the current fiscal year exports to

the United States especially have grown.

July Government returns show exports

of new'sprint to the United States of

$1,274,000. The export business of

Canadian mills for the first four months,

April to July, aggregated $5,098,799, of

which the United States accounted for

.•M,589.144.

While the total compares with .$4.-

213,000 in 1914, only .$2^70,000 went

across the border that year. As an in-

dication of recent growth, this year's

business so far is almost equal to eight

months' business in 1913, and surpasses

eight months' business in 1912, the total

then being only .$3,110,000. While the

Cnitfcd States is Canada's best custom-

er, the statement points out that another

encouraging feature of the trade is the

g^o^ving trade within the Empire.

For the fiscal year 1913-14 the total

exports were $8,030,000, for 1914-15,

.$12,600,000, while the rate of the four

months this year is between $15,000,000

and .$16,000,000 per annum.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Comissioners and Commercial Agents should be kept supplied with catalogues, price lists

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Argentine Repnbllc.

H. R. Poussette, 278 Balcarce, Buenos Aires. Cable Address,
Canadian.

AntttralaHla.

D. H. Ross, Stock Exchange Building, Melbonme, Cable ad-
dress, Canadian,

British Wmt Indies.

B. H. S.. Flood, Bridgetown, Barbadops, agent also for tbe
Bermudas and British Guiana. Cable address. Canadian.

China.

J. W. Ross. 6 Kluklang Bo.id, Shanghai. Cable Address
Cancoma.

Caba.
Acting Trade Commissioner. Lonja del Comerclo, Apartado

1290, Havana. Cable address, Cantraeom.

Franee,

PhllHpe Roy, Commissioner General, 17 and 19 Boulevard
des Capuclnes, Paris. Cable address, Stadacona

Japan.
Q. B. Johnson, P.O. Box 109, Yokohama. Cable Address,

Canadian.

Holland.

J. T. LIthgow, Zuldblaak, !>6, Rotterdam. Cable address,
Waterralll.

Newfoundland.

W. B. Nicholson, Bank of Montre.il Building, Water Street,
St, John's, Cable address, Canadian.

New Zealand.

W. A. Beddoe, Union Buildings, Customs Street, Auckland
Cable address, Canadian,

South Africa.

W. J, Eg.in, Norwich Union Buildings, Cape Town, Cable
address, Cantraeom.

United Kingdom.

E. de B, Arnnud, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Central House, Birmingham. Cable address, Can-
adUin,

Acting Trade Commissioner. North British Building East
Parade, Leeds. Cable address, Canadi.'in.

F. A, C, Blckerdlke, Canada Chambers, 36 Spring Gardens.
Manchester. Cable address. Cnntrncom,

Fred, Dane, 87 Union Street. Glasgow, Scotland, Cable xd-
drpRs. raiitr:t(Hiin.

H.irrlson Watson, 73 Basinghall Street. London, E.C.. Eng-
land, Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Edgar Tripp, Port of Spain, Trinidad- Cable address, Can-
adian.

R. H. Curry, Naasan, Bahamas.

Colombia.

A. B. Beckwlth, c-o Tracey Hmos, MedeJlIn, Colombia. Cables
to Marmsto, Colombia, Cable address, Canadian.

Norway and Denmark.

C. E. Sontum, Gmhbeged No, 4, Christiana, Norway. Cibte
address, Sontums.

Sonth Africa.

D. M, .McKlhbln, Parker, Wood & Co., Buildings, P.O. Boi
S5n, Johannesburg.

H. J, Wilkinson, Durban, 41 St. Andrew's Buildings, Durban.
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. QTlfflth, Seer^ary, 17 Victoria Street, London, S,W„ England,
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ACCURACY
You are always cutting

costs in your factory.

Ever stop to figure the

loss on misfit Screws

and NuJts?

Better try "GALT"
and save time and

money.

We ship from stock

—

Cap Screws, Set Screws

and Semi-finished Nuts.

Specialists in Cap and

Set Screws.

THE

GALT MACHINE SCREW CO.,

GALT, ONTARIO
LIMITED

HIGH SPEED
HAMMERS

For Hiffh Speed Work

FEATURES:

Economy in floor

space, elimination of

weight and a guar-
anteed saving of

from 15% to 20%
on any class of

work. The life of
the machine is prac-

tically indefinite as

phosphor bronze
bushings are used
throughout.

No riveting too in-

tricate for us; no
riveting which our
machine cannot ac-

complish.

Sond for our High
Speed Hammer
Book.

THE HIGH SPEED HAMMER CO.
Rochester, N.Y.

Sales Agents: Thf A. R. Williams Machinery Company,
Limited, Toronto, Untsrio.

Once Known-
Always Used

M.E. C.

Collapsible Taps
are giving- extraordinary service on

Shrapnel and Cartridge SHELL work.

It will be Greatly to your interest

to get a line on the value of this tap.

WRITE SOME USERS — we'll

gladly send names and addresses.

Full particulars and details of our liberal

proposition on request.

Manufacturers Equipment Co.
175 North Jefferson St., CHICAGO, U.S.A.

Canadian Agrents:

FOSS & HILL MACHINERY CO., Montreal
A. R. WILLIAMS MACHINERY CO.. Winnipeg

ll wliat you want is not adiertined in this imie consult the Buyers' Directory at the back.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants. Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining New*.

Engineering

St. Mary's Ont.—Tlie Maxwell Works

have received a lar<re order for plugs for

shells.

Vancouver, B.C.—-Tlie British Colum-

bia Electric Railway Co. will make ex-

tensions to its cable plant.

Fort William, Ont.—The Canadian!

Car and Foundry Co. have started con-

struction work on a new foundry.

London, Ont.—The George H. Belton

Lumber Co. are considering installing

electric motors for driving the ma-

chinery.

Samia, Ont.—The Imperial Oil Co. are

installing several new steel tanks, the

largest will have a capacity of 40,000

barrels of oil.

Chatham, Ont.—^Bids will be called for

shortly by the city council for a boiler to

replace the present electric light plant

boiler. W. G. Merritt is clerk.

London, Ont.—E. Leonard & Sons con-

template the installation of electrical

drive in its plant for operating lathes,

]ilaning machines, etc.

Montreal, Que.—The Canadian Gas

Co. are in the market for a large quan-

tity of 6-in. pipe line in connection with

the natural gas development at St.

Hilaire.

Victoria, B.C.—The Imperial Oil Co.,

which has a plant at Burrard Inlet, B.C.,

is building an island headquarters plant

at Victoria, B.C. Work is going ahead

on a w'larfr seven tanks, a boilerhouse,

warehouse, etc.

Montreal, Que.—The Nicholson Con-

structions Co. are building machine

shops on St. Patrick Street for the Can-

adian Tube & Iron Co. and the Colonial

W'ire Manufacturing Co. The cost is

estimated at $13,000.

Hamilton, Ont.—A temporary heating

plant, to cost about $5,000, will be in-

stalled at the Mountain Hospital hy the

city council. Later a permanent plant

will be constructed at a cost of $30,000.

Plans will be prepared at once.

WalkerviUe, Ont. — The Dominion
Stamping Co., are erecting an additional

plant here. The building will be of steel

construction and will comprise a die

shop, hammer shop and machine shop.

The cost is estimated at $100,000.

Vancouver, B.C.—It is reported that a

large quantity of shells will be allotte-d

to firms in this district. The Vancouver
Engineering Works will distribute 300,-

000. The Victoria Machinery Depot will

have 200,000, and 150,000 will be made in

Xow Westminster.

Sherbrooke, Que.—The contract for the

proposed gas plant has been awarded to

the Western Gas Construction Co., for

$.30,980. The specifications, however, will

be revised and submitted to Mr. Mann,
of the Montreal Light, Heat & Power
Co., for approval and further suggestions

before the work is proceeded with. Aid.

Brault is chairman of the Gas and Elec-

tric Committee.

Port Moody, B.C.—The clearing of

the nine and one-half acre site on which

the plant of the Port Moody Steel

Works is to be erected has already been

commenced. The site of the plant is ap-

proximately three-quarters of a mile

north of the business centre of the town,

at the head of the Inlet and adjacent

to the North Arm line of the C. P. R.

The city will ffuarantee the bonds of the

company to the extent of $100,000.

Chatham, Ont.—At a meetina: of the

directors of the Dominion Suarar Co.. of

Wallaceburg, held here on Oct. 21, it

was decided to start at once the erection

of a million-dollar beet sugar factory

in this city. The directors have been

assured by representative citizens of

Chatham that the city will pass a by-

law granting the company a free site

worth $18,000 and annex the property

to the city and provide other minor in-

ducements.

Electrical
Attwood, Ont.—The Elma Township

Council are considering installing a

hydro-electric system.

Weston, Ont.—^Plans for the extension

of the local Hydro system to Thistle-

town were completed at the meetina: of

the Weston Water. Power & Li?ht Com-
mission held on Oct. 19. The sc'ieme has
received the approval of the Etobieoke

Townshin Council, and the work will

start within a few days.

Municipal
Kingston, Ont.—The Board of Works

has decided to call for tenders for a con-

crete and asphalt mixing plant.

Beverley Township, Ont.—The town-

ship council have decided to build an
electric power plant to cost $5,000.

Watrous, Sask.—A by-law will be

voted on shortly to authorize the expen-
diture of $3,000 on water main exten-

sions.

Montreal, Que.—The erection of a
transformer building at the Low Level

pumping station is being considered by
the City Council. Tenders will probably
be called shortly.

Samia, Ont.—At a recent meeting of

the City Council a communication was
read from the Sarnia Gas & Electric

Light Co., offering to sell their electric

light plant to the city for $175,000.

Port--Moody, B.C.—The ratepayers
have carried a by-law to guarantee the

debentures of the Port Moody Steel

Works to the extent of $100,000. The
construction of the company 's plant and
rolling mills wijl be commenced shortly.

'YiWlan'irOnt.^V by-law will be sub-

mitted to the ratepayers on November
3rd providing for the purchase of power
from the Hydro-Electric Commission
and for the issue of debentures to the

amount of $14,000 for machinery and
equipment for the town electric station.

Windsor, Ont.—A company is being

formed to build a waterworks system at

Tecumseh at a cost of about $25,000.

Part of the cost has been subscribed and
th^ Government will be asked to issue

a charter under the name of the Tecum-
seh and District Waterworks Corpora-

tion.

Midland, Ont.—The eastern end of

.James Plaj-fair & Co. lumber yard at the

waterfront, containing about 10,000,000

feet of lumber, was burned on Oct. 24.

The fire also burned the coal dock un-

derneath the coal for about 100 feet, the

coal sliding into the bay. The estimated

loss is $325,000.

Orillia, Ont.—The Town Council have

decided to submit a by-law to the people

on November 17 to raise by debenture

$50,000 for the purpose of reconstruct-

ing the municipal building recently de-

stroyed by fire. The new building will

cost approximately $70,000, of which

$20,000 is on hand from insurance.

Samia, Ont.—At a meetina- of the City

Council, held recently, the hydro-electric

by-law and the by-law to provide for the

purchase of the Electric Light Co.'s
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Save the

minutes, and
save your
profits -
The individual time card each em-
ployee is using shows in plain figures

the exact time each employee comes
in or goes out. The late arrivals and
early leavings are printed in BED.
This RED record stands out so prom-
inently, it has proven itself very
effective. This is the only original

payroll entry in the world that the

employee makes himself which he can
see at time of making.

The International Time-Card Recording System
gives the employee confldonce in liis flriii'.s metliods. lie liuows that his time figures are con-e<t. The employer .

saves on the liundreda aud thousands of lost minutes that slip away when the employees' time Is not properly
recorded. Don't throw away time, for time is money! International Time Recording Systems are the result of
thirty years' experience. The Internatioual Time Kecording Co. supply 90% of all Time Recording Systems through-
out the world. The reason^MERIT!

Montreal Representative;

MR. CHARLES COLE
344 St. Catherine St. West

Telephone Uptown 6333

The International Time Recording Co.
of Canada, Limited

F. E. Mutton, Manai.r TORONTO

We also make highest

quality Dial Time Recorders.

Prices $85 and up.

MALGANAJED
Mi^UNITION -

MACHINERY
Does the work fast and beautifully

Quick deliveries guaranteed
A complete line of machinery in two .sizes for all roughing and finishing operation.s in the

manufacture of all sizes of High Explosive and Shrapnel shells from forgings or bar stock.

Amalgamated iVmmunition machines are especially designed for their purpose, but will be

found of permanent value in any .shop which handles repetition work.

Owing to the ingeniously simple and strong design of our machines and the special provision

which has been made by our fine organization for quantity production, we can gua.rantee attrac-

tively quick deliveries.

TO FACILITATE FULL RESPONSE TO INQUIRIES. PLEASE
GIVE ALL POSSIBLE DETAILS OF YOUR REQUIREMENTS.

Amalgamated Machinery Corporation
72 West Adams Street, Chicago, U.S.A.

// what you want i» not advertised in this itaue consult the Buyers' Directory at the back.
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Rumely-Waclis Machinery Go.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-Hand Tools In

Stoi-k for Immediate Delivery:

AUTOMATIC SCREW MACHINES

Brown & Sharpe No. 2, %" capacity,
automatics (19 of these).

Cleveland, %", friction jlggor (» of

these).
Cleveland 1", ratchet Jigger.
Cleveland 1%", ratchet Jigger.
Cleveland, 2".

National Acme %", 4-spindle (4 of

these;.
National Acme W-
National Acme %".
National Acme %"•
Levigne %" (-1 of these).

Pratt & Whitney %".
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Saves

the Buying
and Handling

of Two Wrenches

"B&C Combination Wrench
General Utility and All-round Convenience that Has No Equal

DOES THE WORK OF A NUT WRENCH AND PIPE WRENCH, IS
EQUALLY HANDY AND EFFICIENT IN EITHER CAPACITY, AND

COSTS BUT LITTLE MORE THAN AN ORDINARY WRENCH.
Head, Bar and Shank one-piece steel forging. Made from the

best of materials. Thoroughly case-hardened. All parts inter-

changeable.

Write for complete catalog on wrenches.

Bemis & Call Hardware and Tool Co
Springfield, Mass., U.S.A.

Divide $2.00 by 52, and what's the
answer ?

5 Less than four cents. That's all CANADIAN
MACHINERY will cost you each week!

H Four cents is what it costs, but what it is

WORTH is another matter altogether. To say it

is worth four cents would be descending to the

ridiculous. Its real worth depends entirely upon
the ability of the reader to extract value from
ideas.

II If you couldn't get two dollars' worth of good
out of CANADIAN MACHINERY in a year, we
wouldn't want you as a subscriber. If you can
secure full value plus, then you can't afford not to

be a subscriber. Now can you?

1 If you are a regular reader you will be in a
position to recommend our paper to some friend

who's missing something. Draw his attention to

this page, and we'll appreciate it very much.
Having done a friend a good turn, you will,

through the act itself, be repaid. Satisfaction

arising out of a thoughtful and a courteous act is

in itself a sufficient reward.

SIGN, TEAR OFF AND MAIL TO-DAY

r
, 1915.

A COUPON
FOR YOUR

CONVENIENCE

^

Canadian Machinery,
14.3-153 University Ave..

Toronto.

Gentlemen :

—

Please enter my name as a subscriber to your paper for one
year, and until ordered discontinued, for which I agree to pav
$2.00 on receipt of bill.

Name

Address

Position

Firm
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3 BIG REASONS
WHY YOU NEED

PURO

44

(MAuE IN CANADA)

1. I'uio S.iiiitiir.v Diiukiiig Fountains
will give you a better water supply
cheaper.

2. I'uro will cut your water bills 15%
to 35%.

3. PURO will safcgunrd- the health ot
your cmploj'es and ralf.c the stand-
ard of efrelency.

Arc not these reasons enough? Then
why hesitate longer?
PUllO equipment Is not expensive—the
first cost is low and tlie upkeep noth-
Inc Easily attached; positively fool-
proof.
Let us ni,ake you a special proposition
for a try-out In one of your depart-
ments. "

.

Write us now—to-d*\.v—giving us the
number tff men; an incinlry will cost
you nothing.

PURO -FY

St. Lambert, Que.—Tlie Town Council

iiii.s uwanlwi t!ie contract for ornamental

street liglitin<? to G. M. Gest, of Mont-

real, at ij'4,250. E. Drinkwater is town

enfdneer.

London, Ont.—The contract for the

steel work lor the new shops for the

Ijondon and Port Stanley Railway has

been let to McGregor & Mclntyre, To-

ronto, at $10,000.

Markham, Ont.—The contracts for the

now waterworks scheme have now al-

most all been awarded. The National

Iron Works have been given the contract

for the pipes, hydrants and valves. Tlie

Pittsburg and Desmoines Steel Co. are

to erect the elevated tanks at a cost of

$5,750. The contract for pipe laying has

not vet been awarded.

99

YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain
Company

143 University Ave.

TORONTO, CANADA

Make Your Own Engravings
It doesn't take an ex-
pert to operate the
OORTON BNGKAV-
INQ MACHINE. The
ordinary workman can
turn out lettering or de-
llgns either sunk or in

relief, on dies, moulds,
tools, patterns, core
boxes, label plates, iu

itruments, etc., etc., bet-
ter than the most skill

ed hand engraver in the
fraction of time the
band workman would
Uke.

WRITE FOR DE-
TAILS.

Geo.GorlonMach'neCo.

RACINE WIS.

Trade Gossip

Welland, Ont.—The Electric Steel &
IVrctals Co. will install a 6-ton Heroult

furnace for making steel castings.

St. Thomas, Ont.—The local plant of

the Canada Iron Corporation has received

an order for a large number of iron

plugs for shells.

The Morgan Engineering Co., Alliance,

Ohio, have sold a 60-ton double trolley

ladle crane to the Algoma Steel Cor-

poration, Sault Ste. Marie, Ont.

The Northern Crane Works, of Walk-
erville, Ont., report the sale of several

electric traveling cranes to the Consoli-

dated Mining & Smelting Co., at Trail

British Colnm'bia.

The Canadian Bridge Co. has been in-

corporated at Ottawa with a capital of

$2,000,000 to take over the structural

steel Ijusiness of the Canadian Bridge Co.

of Walkerville, Ont., a provincial cor-

poration.

The Canadian Fairbanks-Morse Co.

will conduct their machine tool depart-

ment from the Toronto ofBce on Front
Street. F. W. Evans has been trans-

ferred from Montreal, and will continue

in charge of this department.

Gait, Ont.—The Gait Machine Screw-

Co., are about to commence the construc-

tion of a new factory. The building will

be of mill construction with brick walls,

and concrete basement and floors. The
plant will be one of the best equipped
in the province, and will be completed

about the end of this year. Mr. Jansen
is the general manager.

Chippawa, Ont.—The Norton Co. will

erect a new electric furnace abrasive

plant for the manufacture of alundnm
adjacent to their crystolon plant. The
plant will consist of an office building, a

Ituilding for housing the electric fur-

naces, mixing and .storage bins, etc., and

a reinfoi'ced CDiicrete storage •buiUliiig.

.Si.\ electric furnaces will be installo<l at

onee with a 15-ton overhead travelling

crane, motors and other ('lic*r'"ti <" Mo-

ment.

Building Notes
Montreal, Que.—Tlie Canadian Iron

Tube Co.. !iave obtained a permit for the

erection of a building in Hamilton to

cn.^t 42,000.

Montreal, Que.—A permit has been

issued to the Thos. Davidson Mfg. Co.,

for the erection of a factory extension

to cost $1,000.

Toronto, Ont.—The public school

wiiich will be erected on Sydenham
street, will cost about $182,000. Tenders

have been opened.

Toronto, Ont.—The Pharinacal Co., has

applied to the city architect for a per-

mit to build an addition to their factory

on Brockton Ave., to cost $7,000.

Montreal, Que.—The Marcil Trust Co.

purpose erecting an office building on

,St. James street. Edward & W. S. Ma:;-

well, of this city, are the architects.

Orillia, Ont.—The town council have

accepted the plans for the proposed

municipal buildings, prepared by Burke.

Horwood & White, architects of Toronto.

The cost is estimated at $70,000.

Quebec, Que.—A building permit has

been issued to the Public Service Cor-

poration for an extension to the power
house to cost $1,800, and the construc-

tion of a warehouse to cost $2,500.

Toronto, Ont.—Work will begin short-

ly on the Imperial Oil Co.'s new build-

ing at the corner of Court and Church
streets. The structure will be 115 ft x

76 ft., and ten stories high. It will be

of steel construction with limestone ex-

terior.

Wood-Working
Bury, Que.—L. H. Martin will build a

sawmill to cost about $10,000.

Vancouver, B.C.—A. B. Cahoon, Cedar

Rapids, Mich., is contemplating building

a furniture factory here.

Montreal, Que.—Fire destroyed the

carriage factory owned by S. H. Chap-

leau, on Oct. 18, doing several thous-

and dollars damage.

Bale Verte, N.B.—Fire on Oct. 5 de-

stroyed Capt. E. R. Woods' cooperage.

The damage is estimated at $1,500, in-

clusive of machinery.
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PROFESSIONAL DIRECTORY

POSS THOMSONS QQ
\ OTTAWA C/vN. ^^^^H^KBaflSHfl^^gBQEOg^jL LONDON t^^Patent^ OTTAWACAN. LONDON Ens^

PARIS Fr.

Send tor tree: book- R\te:nt Protection- Petrsonal attention given allcasesat R\tent Ofeice

PROMPTLY SECUREDl
In nil countries. Ask for our Inventor's

Adviser, which will be sent free.

MARION & MARION, 3S1 Universitjr St
Mercliunts Bank Building, corner St.

Catherine St., MONTREAL,, Phone Up. 6474
and Washington, D.C., U.S.A.

W. T. Cuffe-Quin
Patent Solkritor in<l Eipert

KegiMMvU Patmt .Vtiomvir, U.S. yi87.
Fdh'w SuTVryors' [n«titute, I.uDdoa. Englaod.

47 Cmtril Chaabcts, El|ii Street

OTTAWA, CANADA Our M.riioi •»>«.,

AhOciiIc work tor the Lcfal I'rofcaioa bcfon titt Govcmncnt
Patent OtBct, > (pedaltr.

Cable addrcM :
" Cquiti Ottawa."

A want ad. in this paper will

bring replies from all

parts of Canada.

PATCUTC TRADEMARKS
H I CH I O AND DESIGNS

PROCURED IN ALL COUNTRIES

Speelal Attention g^lven to Patant Litlg^atlon

Pamphlet sent free on application.

RIDOUT & MAYBEE 59 Yonge street

TORONTO

Think
it

Over Do Trade-Marks Pay? YES!
Get our new Booklet

Trade-Marks That Pay"
(Sent to Manufacturer free of charge)

This shows how Trade-Marks have paid other manafac-
turiTs, and will give you some suggestions how It would
pay you to have a Trade-Mark tor your good«. GMve
your goods some mark of distinction so that the buyers
will know and ask for YOlJU SPECI.\L LINE OF
GOODS. Familiarize your goods by your Trad«-Mark.
Lot us show you how It pays.

Write for Your Copy To-day.

HAROLD C. SHIPMAN & CO.
PATENT ATTORNEYS

20 Elgin Street. Ottawa (Neil door to Canadian Pattnt Office

SEND YOUR PATENT WORK DIRECT
TO OTTAWA-SAVE TIME AND MONEY

^Prompt and personal alltnlton gioen to all matttn placed In our hands.

TWO CENTS PER WORD
You can talk across the continent for two cents per word with a WANT AD in this paper

// what you want is not advertised in this issue consult the Buyers' Directory at the back.
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BERTRAMS LIMITED
Engineeri

Sciennet, EDINBURGH
PAPER MILL MACHINERY

MACHINE TOOLS*or IRON WORKERS
CataloirufS offered lo Purchasers.

WM. MUIR & CO.. Limitea
Alancheffter, England.
Machine Tool Makers.

Speelslties: Patent Puncher Slotting
Machines, MilUng Machines, Boring
Machines.
Asents: Messrs. Peacock Bros., 68

Beaver Hall Hill, Montreal.
Send for catalogue.

JOHN STIRK & SONS, Limited
HALIFAX, ENC.

MACHINE TOOLS
AgenU—The A.R.William* Mcy.Co.,Ltd
Toronto, Winnipes, Vancouver, St. John, N.B.

piampiii^
IN BRASS, IRON
OR SHEET STEEL
Quotations given on
your own design.

EXPERT DIE
MAKERS

DUNCAN ELECTRICAL CO.
LIMITED

86 Grey Nun St. MONTREAL. P.Q.

CUNNiNGHAM&SON
CATHARINES. ONT -

. Hastings
OF EVERV

M

FSPR
P* OF ALLor ALL

KINDS
Machine SprinKi, Valve Sprlngi,

Cuthion Spring*, etc., of a quality that

ctmpciiiioo. 'ftllu«yourT«iuimncnt*. Send
•ample or ipccifkation for pricr,

JAMES STEELE, UMITED
ODCLPH. OHTAmo

Save $40 to $90 on First Cost

W.-.l r>" L„. /. 10-Inch Universal
1th Uickow 8 inde. Centers

We are originators of design. You save from $40

to $30 on first cost, and many times that by their

simple construction and conse-

quent ease of operation.

Let's prove it to you.

Price Only $95 Net,

F.O.B. Cars Chicago

Get the Original—Accuracy Guaranteed
3oId hy all dealen. Write to-day for ^art'culart

Fred. C. Dickon. 37 So. Desplaises !il., Ckic <«, lll.,U.S.A

Our large stock of

Machine Bolfs.

Rivets and Washers

assures quickly fill-

ed orders and
prompt shipment.
One quality only—

The Best.
Send a trial order.

LONDON BOLT &
HiNG£ WORKS

London Ontario

WANTED THE PATENT REVIEW
Largest circulation of any publication
devoted entirely to patents. Free samplet.

Get a free copy at once

O

S-S
.2 S

> a
a 03

eg

NEW INVENTIONS
Send for full list of inventions wanted by manufacturers. Get a copy of our

new Booklet, "EEPEEENCE GUIDE FOR INVENTOBS." It tells about
how to obtain a patent, and every inventor should have a copy. If you have
any inventions worked out, make a sketch and number the parts. Send it

with a description of it in your own words, referring to the parts by numbers.
Tell how it works, and state its advantages. If you send model be sure that

it bears your name, ao that we can tell by whom it is sent. Free Search of

Patent Office Records. It may mean your fortune. $45,000 paid for some
inventions. $10,000 offered for others. Write us at once. Send names of others

you know to be interested in inventions.

HAROLD C. SHIPMAN & CO., ?«7'A*oVeiiJs!.'o\ttir£rn-

arme
Ottawa, Ont.—Engineers who have

lieeii at work on the Toronto harbor sit-

uation have completed their report for

submission to the Minister of Public

Works. The work will be made good and
construction will be proceeded with with-

out delay.

Montreal, Que.—^Tlie Dominion Coal
Co. has abandoned hope for the safety
of its colliers, Kron Prinz Olav and Eas-
ington, which left Sydney, N.S., on Sept.

25, the former for Montreal and the lat-

ter for St. John, N.B. The two ships
ran into a hurricane on Sept. 26. The
Kron Prinz Olav had a crew of 23 men
and the Easing-ton carried 20 men.

Canada Steamship Lines.—J. W. Nor-
cross, vice-president and managing
director Canada Steamship Lines,
states that the record rates for
transport of grain on the Great
Lakes and Transatlantic will have a
favorable influence on the result of the
company's earnings this year. Arrange-
ments have been made, Mr. Norcross
said, for the chartering of seventeen of
the company's steamers for the entire

winter, but would not state what rates
had been secured except to say that the
charters were favorable .

The Newfoundland Naval Reserve.

—

The total registration for the Newfound-
land Royal Naval Reserve to date is

1,200. Of these, 63 have laid down
their lives for the Empire in active ser-

vice, while others have died through na-
tural causes and more invalided home.
The total loss since the war began is ap-
pro.ximately 100, so that the present
fighting strength of the unit can be esti-

mated at 1,100 men. Of these, 75 are
in training on H.M.S. "Calypso" at St.

John's, and the remainder on active ser-

vice in the North Sea doing their duty
by King and country.

Trinity, Newfoundland.—It is proposed
to make tl.is the winter shipping port
of the Anglo-Newfoundland Develop-
ment Co., whose pulp and paper-making
works are situated at Grand Falls. It

is highly probable that will be carried to

a successful termination, as the commer-
cial people and others of the district

have petitioned the Government to have
the stub railway leading into the town
completed and suitable piers erected. It

will mean much, financially and other-

wise, to all parties concerned. Mr. Scott,

the company's manager, approves of the

scheme, viewing it as he does that dur-

ing the past few years their shipping

port in Notre Dame Bay has during
winter time been practically closed,

inconveniencing as a result their ship-

ment of products. Trinity is an ice free

port all year round, besides a town of



October ?&, 1915. CANADIAN MACHINERY 71

CLASSIFIED

ADVERTISEMENTS

considerable commercial standing in the
district, of which it is the capital.

FOR SALE
Kou SALE—:;;; hukse steam poweu,
complete, cousistiiig of portable tlrebox builev
and stutlo'iaiy eiiaiiie iu good ruiiniug order.
Will be sold at a bargain. Thos. F. .Mulliii,
t'hep^itow r.O.. Out. (].*^i

FOH SALE—LHlvAP—ONE TWENTY-TWO-
Intli by teu feet bed Porter lathe, conipound
rest, steady rest, set cbange gears, large aiul
small faie plate, elgbteen-inch four-Jaw chuck,
boring bar, four tool holders, and taper
socket Uttcil, HiiN I.Ki, Canadian Machinery .

THE iUOPUlE'TOK OF LETTERS PATENT
No. 143,lu3, relating to "improvements in raiis,
especially trani-ralls for preventing the forma-
tion of so-called rifles," desires to dispose of
the patent or to grant license to interested
parties at reasonable terms with a view to
the adequate working of the patent in Canada.
Inquiries to be addressed to Afctiebolaget
Elastlcitet. Gothenburg, Sweden.

Bl'SINES.S FOH SALE—OWING TX) ILL-
health proprieti.r offers for sale his business,
consisting of machine shop and blacksmith
shop, with power hammer, tools, patterns and
appliances used In the manufacture of artesian
and oil well drilling tools and general work;
will sell with cr without buildings and land.
Address Wm. Pratt, agent, Box US, Petrolla,
Ont.

Sell Your Scrap Materials
Direct to the Wholesaler
Get our quotations before selling. We are whole-
sate 'ifalfiM in H)!Kjale^nf Sc ap lion. Shtaime]
turnings and borings. Scrap Copper, Brass, etc.
This week we are paying 20 cents per pound for
Scrap Aluminum.

Send for
^
our monthly price Hat. Our

Motto. " Honest d- alingt and prompt
•ett'ementa."

L« S. Tarshis & Son
88-92 Wellington St.. Mootreal

FOR SALE
16 Engine Lathes

18-in. to 42-in. Swing

American Machinery Exchange
217 Centre St.. New York Citr

Special Machinery
MADE TO ORDER

Mill Machinery, Engine Work

6rey Iron and Brass Castings

TRY US FOR GENERAL REPAIRS

ALEXANDER FLECK, LIMITED
(Vuloan Iron Works) OTTAWA. ONT.

New Incorporations
The Dominion Brake Shoe Co., has

obtained a Provincial license at Toronto
to carry on business at St. Thomas, Ont.,

with a capital not to exceed $200,000.

The Circle Bar Knitting Co. has been
incorporated at Ottawa with a capital

of $100,000 to carry on a general knit-

ting mill business at Kincardine, Ont.

Incorporators: William Mitchell, James
Malcolm and Walter G. Keebler, all of

Kincardine, Ont.

The Morse Porcupine Sjmdicate has
been incorporated at Toronto, Ont., with
a capital of $35,000 to acquire and de-

velop mines, mineral lands and deposits.

Head office at Toronto: Incorporators:

Elmer McLeod Rowand. and Oscar Heu-
man King, of Toronto.

The Standard Steel Co., has been in-

corporated at Ottawa, with a capital of

$200,000, to manufacture corrugated
steel pipes, culverts, etc., at Montreal,
Que. Incorporators: Louis Athanse
David, Louis D'Argy Mailhiot and H.
R. Bush, all of Montreal.

The Canadian Chadwick Metal Co. has
been incorporated at Toronto with a

capital of $40,000, to carry on the busi-

ness of brass founders, iron founders,

mechanical engineers, at Dundas, Ont.

Incorporators, Arthur Burgess Turner
and George Alexander Young, of Hamil-
ton, Ont.

The Neely Eotary Engine Co. of Can-
ada has been incorporated at Ottawa
with a capital of $200,000 to manufac-
ture engines, automobiles, trucks, ma-
chine tools, etc., at Toronto, Ont. Incor-
porators: Wilbut Fletcher Neely, John
Whitfield and Arthur T. Lawson, all of
Toronto.

The Laurentide Power Co. has been in-

corporated at Ottawa with a capita! of

$10,500,000 to carry on the business of
an electric light, heat and power com-
pany. Plead office at Montreal. Incor-
porators: Warwick Fielding Chipman,
Walter Robert Shanks and F. 6. Bush,
all of Montreal.

St. Catharines Steel & Metal Co., has
been incorporated at Toronto, Ont., with
a capital of .$50,000 to carry on the busi-
ness of manufacturers of machinery,
tools, ammunition of all kinds at St.

Catharines, Ont. Incorporators: Harry
Shortt and Henry H. Collier of St.

Catharines, Ont.

The O'Brien Munitions, has been in-

corporated at Ottawa with a capital of
$2,000,000 to carry on the business of
mechanical, electrical and chemical en-

Pattern

Manufacturers,

Etc.

Out Ma(f ol akltUd wothmtn and our wc«U*at
toclUrtw Mtwa (ood qtMllty aad proatpl

dAaMrr.
Writ*

HAMLTON PATTERN&FOUNDRY CO.
KAMLTON. ONT.

Let us quote you prices

TORONTO PATTERN

65 Jarvis St., Toronto, Ont.

r
ri'MMII nn.i

?RTABlEPlAStS?J
DRAW CUT SHAPLRS'

SPKIAl DRAWCUT R RSHAPtRS^
FINISHCO MACMINC KEIYS^

STATIONARYS, PORTABLt KtY WAYtUTTtRSA

SPECIAL LOCOMOTIVE CYllNOtR PLANCRSk

orricc"" works: musklcon hught^ usa

Owen Sound, Ont.

Engineers

Boiler-

makers

Founders

Machinists

Tank Work,

Smoke Stacks,

Grey Iron and
Brass Castings,

Special

Machinery
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FIRE
For

Heat-Treating
Furnaces, etc.

USING ELK FIKK IIKU'K I

N

LINING HEAT - THEATING
FURNACES IS ANOTHER WAY
OE ADDING TO THEIR EFFI-
CIENCY, EXJONOMY AND
DURABILITY.
We carry In stock a large variety
of shapes aud sizes.

Write for fatalog:.

We cau fill all orders promptly.

The Elk Fire

Brick Co. of

Canada,Ltd.

Federal Life

Building,

Hamilton,

Ontario

BARGAINS IN

TOOL STEEL

We are clearing

out our stock of

" Sanderson's"
Tool Steel and

offer low prices

on everything we
have.

ASK FOR LIST
IF INTERESTED

A. C. Leslie & Co.

Limited

Montreal, Que.

i'

IMMEDIATE DELIVERY I

We always carry a large stock of machine tools for

general manufacturing purposes, and solicit inquiries

requiring prompt delivery.

We call attention to the following, on which we will

quote attractive prices. All in thoroughly first-class

condition:

1

Two 36"
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Book Reviews
Products and By-products of Coal.

—

The Department of Mines, Ottawa, has
issued Bulletin No. 323, dealino- with
products and by-products of coal. The
object of this report is to satisfy, as far
as possible, the increasing need for a

inonofjraph on fuel products and by-pro-

ducts. The subject, however, is so com-
prehensive that it is impossiljle—within
the limits of a bulletin—to treat it other
than in outline.

The subject matter of the present re-

I>ort is divided into two parts— (1) the

t)roduction of coke, gas, ammonia, and
tar from bituminous coal; (2) the pro-

perties and uses of these products and
hv-products. In setting forth the results

of these investigations, the aim has been
to give prominence to the commercial
rather than to the scientific aspect of the
subjects treated, especially as regards
their bearing on existing conditions in

Canada.

The present time is |)iirticularly oppor-
tune for discussing the question of estab-

lishing new lines of trade and commerce,
for, on account of the deplorable war
conditions in Europe, all industries are
more or less dislocated as regards sup-

ply and demand, and manufacturers
everywhere are taking stock of current
conditions and future possibilities. The
trade possibility, that would naturally
occur to most people interested in the
commercial development of Canada, is

the establishment of a coal-tar dye in-

dustry; since here, as in other countries,

factories using dyes are being seriously

inconvenienced, owing to the fact that
(Jeniiany—by a combination of scientific

research, technical ability, and commer-
cial energy—has for years had practic-

ally a monopoly in the manufacture and
supply of coal-tar dyes; and conse-

quently since the opening of the war im-
portation of this commodity from
Europe has almost ceased. Conditions,
however, show that the importation of
dyes into Canada is not large, and that

the jirospect of developing a flourishing

coal-tar dye industry is not encouraging.

Nevertheless, there are otlicr import-
ant by-products from coal which, al-

thoiiirli not fig;iring so prominently in the
public eye, are of much greater im-
portance commercially, and are also

peculiarly suited for )irodnctioii in

Canada.

Processes, plants, and methods are

comprehen.sively described, such subjects
as coke ovens, etc., with the resulting

products, coke, gas. .Tmmonia, and tar,

being considered.

Concise information is given regarding
the commercial products of coal tar, the
first products from this substance and
their field of industrial application Ijein-r

.

The Frisbie Clutch
Guarantees Economy and Safety

Scrap that old-fashioned clutch that
means wasted power, loss of time and
often serious accidents.

The Frisbie Clutch gives you complete,
instantaneous control of a machine, thus
preventing many accidents, besides en-
abling yon to shut down one machine
without affecting any others In the
shop.

The "Frisbie" will
give longer service
l)ecause the friction
faces are specially
constructed for dur-
ability.

.\»k us for

full particu-

lars and you
will be amply
repaid.

The Eastern Machinery Company
New Haven. Conn., U.S.A.

Oil Tempered

Steel Springs

—for every pur-

pose and the best

for each use.

Special styles of

all kinds to order.

THE CLEVELAND
WIRE SPRING
COMPANY

Cleveland, Ohio

Service determines the

value of a file

When we speak of

"Service," our cal-

culations mean a

very broad interpre-

tation of the term.

First of all we have
in mind the
"DELTA," its in-

imitable hardness
and sharp, clean cut-

ting teeth that make
it a standard tool of

quality for reducing

jagged edges to

smooth working sur-

faces.

Then we think of

the man handling

the tool.

We know perfectly

well that a mechanic
and a "DELTA"
are life-long friends.

He knows that his

work is easier and
that at the same
time he can produce
more of it.

^m

This second consid-

eration is the hu-

man element. With
the "DELTA" you
get all that counts

in quality.

We have the tool

and von have the

man. ' RESULT:
Quality of work and
ma.ximuni output.

Our guarantee is

"satisfaction," or
monev refunded.

DELTA

.

DELTA FILE WORKS
PHILADELPHIA, PA.

CANADIAN AGENTS:
H. S. Howland, Sons & Co.. Toronto

Starke. Seybold. Montreal:
Wm. Slain. Son & Morrow. Halifax:
M«rrlck-Anderson Co., Winnlpes

ALL LEADING JOBBERS
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of particular interest at the present

J moment.

Experience in EfBciency, hy Benj. A.

; Franklin, 167 paffcs, 7V2 in- x 5 in., pub-

lislied by the Engineering Magazine Co.,

New York. Price $1.00. This book is an

, addition to the Works Management Lib-

rary, most of the chapters appearing

ioriginally in tlie Engineering Magazine.

The book has been written as a reply to

requests often made for specific ex-

amples of efficiency methods. The author

takes as a basis the conditions prevailing

in a certain factory, and after a close

study of the situation proceeds to ex-

VISE
EFFICIENCY

r

Hollands Vises meet the require-

ments of mechanics who demand
the highest efficiency, combined
with maximum strength and dur-

ability.

It is not economy to buy cheap
vises.

Our Catalog No. 22 will explain

why many of the leading indus-

trial shops have used our vises for

over a quarter of a century.

Hollands Mf^. Go.
Established 1887

Erie, Pp.

plain what wns right or wrong and if

the latter how it was corrected. He also

explains how greater shop economics

were effected and larger profits made
witliout any change of organization or

personnel. The book contains ten chap-

ters. The first four are devoted to a

description of methods for increasing

both the output and quality of direct

production, which is largely connected

with the hand'.ing of labor. The fifth

chapter extends the same principles to

the treatment of clerical or as it is usu-

ally termed' non-prcxluctive labor. The

sixth chapter covers similar ground with

tlie same applied ideas only on a larger

ETAL
STAMPINGS

III''
\f We

M
are manufactur-

ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

'

We can finish steel

stamping in Nickel,
Brass or Copper.

Send us a sample
order.

.,(1

W.H.BANFIELD&SONS
372 Pape Avenue Toronto

scale so as to include the entire force.

Organization rather than individuals is

the theme of the next chapter while

chapter eiglit deals with the reduction of

factory expenses. An efficient cost sys-

tem is outlined and developed in chapter

nine while the concluding chapter dwells

on the necessity of efficiency will. In

this chapter it will be found that all the

preceding measures are connected to

and based upon the fundamental neces-

sity of "efficiency will" as a driving

force in the establishing of efficiency

practice. The subject has been treated

in a logical manner and shows clearly

the character of the problem attacked

and the nature of the solution found.

We Know
you are anxious to buy

Canadian Made
goods.

The Imperial

Chuck
is manufactured by

Ker&Goodwin
Brantford, Canada

"Hoyt Frost King" Babbitt Metal
stands up under heavy service in a way that makes it the most
economical to use.

A trial will convince you.

We have a complete plant and every facility for manufacturing
Shrapnel Bullets.

Bight Price. Prompt Service.

HOYT METAL COMPANY
Factory and Offices, EASTERN AVE. and LEWIS ST., TORONTO, ONTARIO
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ICnock at our Door witn an Inquiry or an Oraer, and you
^vlll rmd yourselr \\ ell Served

Geometric Tools are furnished in many sizes and types for all classes of internal and external thread-

cutting, and to suit all makes of Screw Machines. •

We make nothing but Thread-Cutting Tools, and thus maintain in them our standard :

—
"Finest Quality,

Greatest Quantity, at Least Outlay."

THE GEOMETRIC TOOL COMPANY NEW HAVEN, CONN., U.S.A.
Canadian Agents: Willtami & Wilson, Ltd., Montrsal. Tha A. R. Williams Machinery Co., Ltd., Toronto. Winnipeg and 'St. John. N.B,

Two Cuts at One Time
The ability to face, undercut or neck with the

square turret while boring or turning with the

nollow-hexagon turret contributes largely to the

time-saving and economical output of the

Universal Hollow-Hexagon
Turret Lathes

Separate feed shafts, each with ten individual feeds, operate the
carriage and turret saddle independently, and provide the exact
feed required for each.

And to this great advantage are added the other essentials for

rapid and accurate production—excess power, extreme rigidity,

great adaptability, and a power rapid traverse that .saves timp
and conserves the energy of the operator.

Without obligation, ask us to show th«
saving on one of your typical jobs. Send
blueprints with rough and finished samples. No. 2-A—With "Chucking Equipment"

THE WARNER & SWASEY CO., Cleveland, Ohio, U.S.A.
Canadi.n Agents : \. R. Williams Machinery Company, St. John, Toronto, Winnipeg, Vancouver; Williamt & Wilson, Montreal.

// what you want is not advertised in th's issue consult the Buyers' Directory at the back.
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Tillsonburg, Ont.—A large auto firm of

Detroit is negotiating with the directors

of the Tillsonburg Eleetric Car Co., re-

garding securing its building for the pur-

jwiso of manufacturing auto bodies.

Store officer at H.M.C Dockyards at

Halifax, N.S., or Esquimalt, B.C., or to

G. J. Desbairats, Deputy Minister of

till' Naval Service, Ottawa.

Tenders
Toronto, Ont.—Tenders for lead cov-

ired cable, addressed to the chairman of

the Toronto Electric Commissioners, will

be received until Tuesday, November

16, 1915. Specifications and form of

tender can be obtained at the office of

the purchasing agent, 15 Wilton Avenue.

Toronto, Ont.—Tenders will be re-

ceived, addressed to the Chairman,

Board of Control, City Hall, up to Tues-

day, November 9, 1915, for the supply

of a radial drill for machine shop, Dan-

forth Avenue car barns. Specifications

and forms of tender may be obtained at

the Works Department, Room 12, City

Hall.

Toronto, Ont.—Tenders for all trades

required in connection with the erection

of an incinerator building, bridges, etc.,

on the Don Roadway, will he received up

to Tuesday, November 9. Plans and

specifications may be seen and forms of

tender and all information obtained at

the office of the city architect, City Hall,

Toronto.

Toronto, Ont.—Tenders will be re-

ceived, addressed to the Chairman,

Board of Control, City Hall, Toronto, up

to Tuesday, November 9, 1915, for the

supply and erection of valves, steam

piping, special steel castings and lag-

ging, for main pumping station. Speci-

fications and forms of tender may be ob-

tained at the Works Department, Room
12, City Hall.

Ottawa, Ont.—Tenders will be re-

ceived until Wednesday, November 10,

1915, for the construction of steel gates,

towers and operating machinery for the

regulating dain. Big Chaudiere Falls,

French River, Ont. Plans and form of

contract can be seen and specification

and forms of tender obtained at the De-

partment of Public Works, Ottawa, and

at the offices of the District Engineers,

Confederation Life Building, Toronto,

and Shaughnessy Building, Montreal.

Ottawa, Ont.—Tenders will be re-

ceived up to Tuesday, November the

23rd, for the undermentioned items for

delivery to H.M.C. Dockyards at Hali-

fax, N.S., and Esquimalt, B.C.: Steel

and iron bolts, nuts and rivets, electric

cable and wire, mineral grease, oastile

soap, hard soap, turpentine, 'chemicals,

cleansing powder, bunting. Forms of

tender and all information may be ob-

tained by application to the Naval

Contracts Awarded
Sherbrooke, Que.—The city council

have awarded a contract for cast iron

l>ipe to Codere & Sons Co.

Windsor, Ont.—The contract to install

a new Scotch boiler in the waterworks

has been awarded the International En-
gine Works, Montreal. The boiler, in-

cluding installation, will cost about

$5,000.

Toronto, Ont.—Tlie Board of Control

has awarded the contract to the North-

ern Crane Works, Ltd., for the supply

and erection of an electric crane, hoist

and single line clam shell bucket at the

main sewage disposal works, for $3,580.

t^ersonal

H. V. Armstrong, B.A.Sc., for several

years town engineer of Estevan, Sask.,

has resigned.

H. Sydney Hancock, Junr., formerly

city engineer of Fort William, Ont., has

left for England.

H. T. Jackson, of, Montreal, has been

appointed to the position of manager of

the Record Foundry & Machine Co.,

Moneton, N.B.

Lieut. Herrick Duggan of the Royal

Kngineers, and until recently on the

staff of the Dominion Bridge Co., La-

chine, Que., has been wounded in France.

David A. Thomas, representative of

the British Minister of Munitions, has

left Ottawa for New York on his way
back to England. His work is now in the

hands of Lionel Hicliens.

A. W. Smithers, chairman of the

Board of Directors of the Grand Trunk

Railway System, has arrive'd in Mont-

real from London, England, to consult

with President E. J. Chamberlin. Mr.

Smithers will not make his customary

visit to the Coast.

P. Gifkins, general manager .of the

Dominion Atlantic Railway for the past

fifteen years, and associated with the

company for forty-four years, has re-

tired. George E. Graham is the new gen-

, oral manager, with headquarters at

Kentville, N. S. The change takes ef-

fect on November 1.

Geo. E. Graham, formerly superintend-

ent of the British Columbia division of

the C.P.R., and for the past two years

general manager of the Coquitlam Ter-

minal Co., has been appointed general

manager of the Dominion Atlantic Rail-

way, a subsidiary line of the C.P.E., op-

erating in the Maritime Provinces.

Capt. Leon H. Curry of the 42nd Royal

Highlanders, of Montreal, was killed in

action recently in Northern France.

Capt. Curry was born at Amherst, N.S.,

30 years ago. About three years ago he

was appointed assistant to the vice-

president and general manager of the

Canadian Steel Foundries, Montreal.

Q;ie.

Sir Charles Tupper, Bart., K.C.M.G.,
died in London, England, on Oct. 30, at

the age of 94.
^
Sir Charles was born at

Amherst, N.S., on July 2, 1821, and in

1855 entered upon his public career. He
was appointed Minister of Public Works
in 1878, in the MacDonald Administra-

tion and afterwards he created the De-

partment of Railways and Canals, and

was its first Minister. It was while

Minister of Railways and Canals that he

carried out important works in connec-

tion with the enlargement of the Welland
Canal, the deepening of the St. Lawr-
ence, and the construction by private

company of the Canadian Pacific Rail-

way. Sir Charles Tupper was created a

K.C.M.G. in 1879, a 6. C.M.G. in 1886, a

Baronet of the United Kingdom in 1888,

and an Imperial Privy Councillor in 1908.

Sir Andrew Noble, Bart., K.C.B., the

lamous authority on artillery and explo-

sives, and chairman of the Armstrong.

Whitworth & Co., Newcastle-on-Tyne.

England, died recently. Sir Andrew was
born at Greenock, Scotland, in 1831. In

1860 he began his famous partnership

with Lord Armstrong who had estab-

lished a plant for making ordnance at

Elswick. Later on the firm amalgamat-

ed with the Wliitworth Co., the new con-

cern being known as Armstrong, Whit-
worth & Co., which has developed into

one of the greatest industrial establish-

ments in the world. Sir Andrew received

many honors. He was created a C. B. in

1881, and K. C. B. in 1893, and a Baronet

of the United Kingdom in 1902. In 1870
he was elected a Fellow of the Royal So-

ciety; and in 1880 received the Royal
Medal of that Society. He was a Knight
of various foreign orders, and was hon-

ored by many learned and scientific

bodies.

Trade Gossip

The Algoma Steel Co., of Sault Ste.

Marie, Ont., has contracted to supply 30,-

000 tons of steel rounds to Great Britain.

The company is also said to have closed

orders for 20,000 additional rounds.

The Windsor Brass Foundry Co.,

Windsor. Ont.. have purchased the Cana-
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SOUTHWARK
6-CYLINDER BANDING PRESSES

For Compressing Bands on
Shells

We have patterns for banding up
to 15-inch shells.

These presses can be operated

either with an individual pump or

from an accumulator, or with a

hydraulic pneumatic intensifier

where air pressure is used for

intensifying the water pressure in

HAGtmECOMMNY
HUIBIIU-

g Press for 6 and 9-inch Shells.

the press cylinders.

In writing for in-

formation, or

quotation, please

advise width and

thickness of bands

and) diameter of

shells to be banded

and the power
available.

6-Cylinder Bandins Press for 12 and 1 S-iach Shells

Southwark Foundry and Machine Company
PHILADELPHIA

Founded 1836

Old Colony Building, Chicago Brown-Marx Building,|[Birmingham
" First Builders of Large Centrifugal Pumps in America "

If ii'hat you ivant is not advertised in this issue consult the Buyers' Direclory at the bach.
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CLASSIFIED

ADVERTISEMENTS

S If you want to sell or buy a second-hand
lathe, pl.iiier or any other shop equipment, let

"CANADIAN MACHIXEKY" pick out u seller

or buyer for you. How about th;it second-
hand engine or boiler which you would like

to dispose of?

Rates (payable In advance):—2c per word
first Insertion, Ic per word subsequent Inser-
tion. Be addltlnn.il each Insertion when Box
Number Is reijulred. Each figure counts us
one word.

FOR SALE

FOR SALE — NEW HAVEN SIXTY INCH
face plate Lathe— fifteen foot bed, complete
with countershaft, steady rest, etc. Excellent
tool for boring and nosing shells. Cost thlrty-
flve hundred—will take two thousand. Ban-
croft Lathe, ten Inch swing, 5 ft bed, screw
cutting, good condition, $125. Winnipeg Ma-
chinery Exchange, Winnipeg. (-'])

FOR SAI/B

FOR SALE—GAS ENGINE, 22 HI'., WITH
Magneto, Battery, Water Tank, Gasometer,
Muffler and 26" Clutch Pulley, cheap. This
engine was used four months during the
erection of our plant. The same is eciuipped
for natural gas, but can be changed and used
iwith gasoline at very reasonable expense.
\> '-k'lrwn DnIted States engine. Original
cost, SCOOOO, besides the duty. Address H.
Mueller Mfg. Co., Ltd., Sarnia, Ont. (21)

FOR SALE—ELECTRIC PASSENGER AND
freight elevator plant. Patterns—Drawings-
Blueprints—special and ordinary niachlMc,-y

and stock. This is a splendid business—few
competitors. We ofFer a decided bargain. Win-
nipeg Machinery Exchange, Winnipeg. (21)

FOR SALE
16 Engine Lathes

18-in. to 42-in. Swing

Anerican Machinery Exchangfe
2 1 7 Centre St.. New York City

THE BEST STEEL LOCKERS MADE IN CANADA
« MAOC av

THE DCHKIS WIRC AND IRON WORKS CO LIMITED
LONDON, C^NApA

Advertising
"Advertising is the eciucation

of tlie pulilic as to who you are,

where you are, and what you

have to olTer in the way of

skill, talent or commodity. The
only man who should not

adverti.<e is the man who has

nothing to offer the world in

the way of commodity or ser-

vice."

—

Elbert Hubbard.

(liuii manufacturing rights of the Har-
vey valve. The company are a'.so putting

on the market the "Bradley" auto

sleeper.

Arnold Thompson, chief inspector and
late foreman tooluiaker with the Can-
adian Allis-t'halmers, Toronto, has re-

signed his position and will take over
the Tobin Arms Factory at Woodstock,
Ont. The firm will be known as the Ar-
nold Thompson Tool Co., and the product
will be jigs, tools and gauges, etc.

Montreal, Que.—A new subsidiary of

the Dominion Bridge Co., of Lachine,

Que., has just been incorporated at Ot-

tawa, its purpose being to take up the

manufacturing of brass discs for cart-

ridge cases and copper bands for shells,

an entirely new enterprise in Canada.

The promoters of the new concern are

G. H. Duggan and H. H. Vaughan, of the

Montreal Ammunition Co. The Com-
pany is capitalized at .$300,000 and the

factory will be at Montreal.

Industrial Conditions Much Better.—
A most gratifying report has been pre-

pared by W. D. Lightall, secretary of

the Union of Canadian Municipalities. It

was to the effect that after a thorough

investigation into unemployment prob-

Irms in all parts of the country, u wo'ild

be '11,necessary to cail a Dom'nio':-wide

convention to discuss what cou! ! be done
to heir) conditions. Most of the p'aces,

Mr. Lightall savs, will be auitp able to

look after their own unemployed this

jear.

McLaughlin Carriage Co.—The deal

between the Carriage Factories, Ltd., and
the McLaughlin Carriage Co., of Oshawa,
whereby the former concern takes over
the entire carriage end of the McLaugh-
lins has been closed. The McLaughlins
will give their entire attention to the

automobile trade. It is said that Car-

riase Factories, which is a Brockville

concern, has secured the business on ex-

ceptionally favorable terms. The Mc-
Laughlin Company has secured the Cana-
dian agency of the Chevrolet motor ear,

and this enlaraed business will demand
the company's energies formerly given

to carriage manufacture.

New Incorporations

The Casey-Harris Mining Co., has

been incorporated with a capital of

$100,000, to acquire and develop mineral

lands and deposits. Head office at Tor-

onto.

The Diaphone Signal Company, has

been incorporated at Ottawa with a capi-

tal of .$825,000, to manufacture all kinds

of signalling devices, at Toronto. In-

corporators : Gideon Grant and Bruce

Williams, both of Toronto.

Rumely-WachsMschineryCo.
121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-Hand Tool* In

Stock for Immediate Delivery:

AUTOMATIC SCBBTW MACHINKti

Brown & Sharpe No. 2, %" capacity,
automatics (19 of these).

Cleveland, %", friction Jigger (3 of
tliese).

Cleveland 1", ratchet Jigger.
Cleveland IVi", ratchet Jigger.
Cleveland, 2".

National Acme %', 4-«plndle (4 uf
these).

National Acme %'.
National Acme %".
National Acme %".
Levlgne %" (4 of these).
Pratt & Whitney %".

I4ATHES

14"
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STRIP STEEL

P LAIN steel sheets, black

"Premier" Galvanized Sheets,

Open-Hearth Drawing stock.

We can furnish these prompt-

ly and at lowest prices.

We carry an immense stock

from ten to thirty gauge.

Get our prices.

Dominion Sheet Metal Co., Limited

HAMILTON 53-s

THE CARBIC

FLARE LIGHT

2.000 C.P.

' / WAKEFIELD'S \ N
' /PATENTS^^

BRIGHT //'|\V TURNS
AS ,'

I

\ HjQHT
SUNLIGHT

I

INTO DAY

Indispensable for Construction Work,
Railroad Auxiliaries, Foundries,

Mines, etc.

Absolutely Non -Explosive. Easy to

Operate. Notking to Get Out of Order,
Can be Re-charged in a Minute.

Made in two sizes :

No. 1, Burns (i hours.

No. 2, Burns 12 hours.

Takes No. 20 Garble Cake.

Absolutely the most economical
t.lantp on the market to-day.

W. L. FOSTER
8 LOMBARD ST., TORONTO, CAN.

Cushman Chucks

When you buy a "Cushman" Chuck you are

absolutely sure of getting one having strength,

accuracy and durability. Being specialists in these

goods we are able to furnish Chucks of quality at a

very moderate price.

Our line of styles and sizes is very complete

—

Lathe Chucks, Drill Chucks, Centering^
Chucks, Portable Face Plate Jaws

Our regular chucks are known as the heavy pat-

tern, but we now have a new line called "Blue Line"
Chucks, made entirely of steel.

Let us send you our catalog.

The Cushman Chuck Co.
Hartford, Conn., U.S.A.

Making SHRAPNEL ?
Here is Standard Equipment

The Fay & Scott turret tool post shown here is

being universally adopted as standard equipment for

the manufacture of shrapnel.

The square head turret, style G, is used for turning

the outside of the shell. We have made these turrets

for years, and can fit them to any make or size of

lathe, old or new.

Style G
Catalog and full detalla on requoat

Fay & Scott, Dexter, Me.
// what yon want is not advertised In this igsite conmilt the Bti/yers' Directory at the hack-
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rPROMPTLY SECURED!
In all countries. Ask for our InTcntor'*

Advlaer, wblch will be sent free.

MARION & MARION, 364, Univerity St.

Merchants Bank Bnlldinc corner St.
Catherine St., MONTKEAIi, Phone Cp. A414

and Washinirton, n.C, U.S.A.

ATENT
FETHERST0NHAU6H C CO.
"THE OLD ESTABLISHED FIRM"

5 ELGIN ST. OTTAWA

I
ROYAL BANK BIG. TORONTO (""'tjl

I
SEND FOR PLAIN PRACTICAL POINTERS [

I C COPY NATIONAL PROGRESS IN WHICH!
ALL OUR PATENTS ARE ftPVERTISlD

.

SHEET
METAL
STAHPING5

Automobile Fenders,

Hoods and Gasoline

Tanks

We are now manufacturing
a number of lines for Cana-
dian nvins fUling war con-
traci.--.

The iiujiiity of our produc-
tion is oin' grade — THE
BEST. Our facilities and
equipment enable us to
give a very attractive price
and prompt service.

The Dominion

Stamping Go.
LIMITED

Walkerville, Ont.

DROP

Renown Engine & Machine Co., has
been incorporated at Ottawa with a capi-
tal of $50,000, to manufacture machin-
ery of all kinds and war munitions, at
Montreal. Incorporators : Alexander
Ronald Johnson and Arthur Ross, of
Mon I real.

The Canadian Gahagan Construction
Co., has been incorporated at Ottawa
with a capital of $100,000 to carry on
the business of general contractors, en-
gineers, at Toronto. Incorporators: John
Shirley Denison and Frank James Foley.
of Toronto.

The Lachance Nut Lock Co., has been
incorporated at Ottawa with a capital of
$300,000, to manufacture the "La-
chance" nut lock and other devices, at

Montreal, Que. Incorporators: Josepli

Alphones Bilodeau and Maurice Loran-
ger, of Montreal.

The National Steel Products, has been
incorporated at Ottawa with a capital

of $100,000, to manufacture munitions,

explosives, projectiles, shells, aeroplanes,

guns and gun carriages, at Toronto, Ont.

Incorporators: Thomas Gibson and
Joseph Garfield Gibson, of Toronto.

The Eastern Machinery Co., of Mont-
real, has been incorporated at Ottawa
with a capital of $45,000 to carry on the

business of machinists, mechanical, elec-

trical and civil engineers, at Montreal.

Incorporators: Armand Lalonde and
Emile Alphonse Lalonde, both of Mont-
real.

Steel and Radiation, Ltd., has been in-

corporated at Ottawa with a capital of

.$5,000,000, to manufacture iron, steel

and other metals and to carry on the

business of an engineering and construc-

tion company, at Toronto. Incorporat-

ors: James Steller Lovell, Robert Gow-
ans and John .Joseph Dashwood.

Catalogues

Safety Valves—The James Morrison

Brass Mfg. Co., Toronto, have issued a

bulletin illustrating and describing their

line of safety valves for high and low

pressures and super-heat steam. A price

list is included for the various types.

Murphy, Stearman & Co., 180 Gray's

Inn Road, London, England, have sent

us a copy of their new catalogue. The

ffoods dealt with are all British made
and embrace complete equipment for

foundries and machine shops, and many
other lines for engineers and contractors.

The Canadian AUis-Chalmers, Ltd., To-

ronto, have issued a bulletin No. 1633

which describes a test of a low head hy-

draulic power plant at the Grand Rapids.

Wis., station of the Centralia Pnlp &

ToRTABlTPUNu^rJ
QRAWCUTSMAHLHS"

SPECIAL DRAW CUT R R SMAPtRS''

FINISMtO MACMINt KEYS"'
STATIONARYi POHTABlt KEY WAYCUTTtRSl
SPUIAL leCOMOTIVt CYIINDLR PLANER^I

orricc »> works: husklgon hughts u sa

(MADE IN CANADA)

Bubble Over-
flow Waste

.\rtnn1 Size. 7" Hlgb.

Stop That Waste
of Water

Did you ever stop to think how many gallons
of water are wasted by the old-fashioned drink-
ing faucet?
Puro saves 25cf„ of that wasted water.
Puro does away with the old-fashioned unsani-
tary tin-cup; it is the Safety Sign of pure water
in every factory where it has been installeti.

Kmployees like it because it is clean—became
it insure? a clean, fresh drink—because it saves
their time.
The Puro Sanitary Drinking Fountain has a

positive control that eliminates spurting.

]<]asily attached—positively fool-proof—and noth-
ing to wear ont.
An excellent investment—for shop and ofTice

alike—and one that pays dividends in real money
on water saving and better workers.

Write toHiay—now—tell ns how many men yow
have and the number of departments.
We'll make you a complete estimate on an
installation—we will also make you a special
pinposition for try-out in any one department.

"PURO-FY" Your Water Supply

Puro Sanitary Drinking Fountain Company

SAFETY PI IPO ECON'^MY
FIRST ' r^i\.\J ALWAYS

147 University Ave.. TORONTO. CAN.

A want ad. in this paper will

bring replies from all

parts of Canada.
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ETAL
STAMPINGS
W'
\f We

M
are manufacfrur-

ers of stamped parts
for othex manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel

stamping in Nickel,
Brass or Copper

Send us a sample
order.

'I

J
W.H.BANFIELO&SONS
372 Pape Avenue Toronto

CANADIAN MACHINERY

FIRE
43

For
Heat-Treating
Furnaces, etc.
USING ELK FIRE BRICK IN
LINING HEAT - TREATING
FURNACES IS ANOTHER WAY
OF ADDING TO THEIR EFFI-
CIENCY, ECONOMY AND
DURABILITY.
We carry In stock a large variety
of shapes' aud sizes.

Write for catalog.
We can fill all orders promptly.

The Elk Fire

Brick Co. of

Canada, Ltd.

Federal Life

Building,

Hamilton,

Ontario

STEEL
Bars

Plates

Shapes

Hoops

Strips

AGENTS FOR

Cambria Steel Co.

A. C. Leslie & Co., Limited

Montreal

NOW THEN, LISTEN
We want to tell you just a few things about

CISCO Lathes
Lon^ after you and I are in our graves, forgotten and unsung, Cisco Lathes will flour-

ish; they will live; they will predominate.

WHY ?
Well, we are not building them cheaply; we are not sparing any expense: we are not
aiming to make money by slighting. But, we are building to-day

The Best Lathe Ever Built. The Lathe With the Pull

Of ('(111 ISC. we can't deliver much now, but wait.

ASK WILUAIYtS

The Cincinnati Iron & Steel Company
CINCINNATI *

14", 16', 18' Engine Lathe* A. R. Williamt Machinery Co., Canadian Sales Agents

// what you want is not advertised in this issue consult the Buyers' Directory at the back.
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Water Co. The test gives some interest-

iiig data on hydro-electric 'ptant opera-

tion, including' a series of velocity

curves.

Bedncing Valves, made by the James
Morrison Brass Mfg. Co., Toronto, Out.,

are described fully in a folder recently

issued. A sectional view is shown of

the J. M. T. reducing valve, which is

followed by a description covering the

method of operation, and also directions

for installing and cleaning. A price list

is included, giving weights and dimen-

sions of the various sizes.

Foundry Equipment.—The National
Engineering Co. of Chicago, 111., have
issued a bulletin dealing with the "Simp-
son" intensive foundry mixer and
"Simpson" national screen separator.

The construction of the mixer and
methods of liandling various materials

are fully described, while illustrations

give a general idea of the machine. The
screen separator is also described and il-

lustrated.

"The Cost of Pumping Water" is the
title of a collection of graphical charts
with accompanying explanatory text is-

sued by the DeLaval Steam Turbine Co.,

of Trenton, N.J. The object of the pub-
lication is to facilitate computation of
the overall economy of different types of
steam pumping units, having given the

1IIIII1I

cost of fuel, steam pressure, rate of in-

terest, cost of apparatus and other vari-

ables. The first chart shows the number
of B.t.n., represented by each pound; of

steam for various combinations of super-

lieat, steam pressure ami feed water

temperature. The second chart gives

the cost of 1,000 lbs. of steam and the

cost of a million B.t.u.'s in the steam

from the cost of coal per ton, the heat

value of the coal and the boiler efficiency.

The third diagram shows the relation ex-

isting between the average cost of steam-

turbine-driven centrifugal pumping units

and the head pumped against. The
fourth diagram shows the amount of

money to he set aside yearly for sinking

fund, to cover depreciation for different

terms of life and rates of interest. The
fifth diagram is the well known Mollier

steam chart, supplemented by a conveni-

ent scale by means of which B.t.u. avail-

able per pound' between given limits, the

resulting velocity of steam in feet per

second andi the corresponding duty in

foot pounds per 1,000 lbs. of steam, and

the pounds of steam per h.p. hour may
be read off directly. The sixth diagram
is an alignment cliart for determining

the resistance of pipes to flow of water.

Three scales represent gallons per min-

ute, diameter of pipe in inclies, and loss

of head in feet per 1,000 ft. of pipe. A
straight edge laid across points corres-

ponding to known figures on two of the

IMMEDIATE DELIVERY

I We always carry a large stock of machine tools for

I
general manufacturing purposes, and solicit inquiries

I
requiring prompt delivery.

I We call attention to the following, on which we will

I quote attractive prices. All in thoroughly first-class

1 condition

:

One—10" Belts, Niles aud King vertical liorliig mill, witlTtwo heads. =
Two—36" Brown and Sharpe turret head vertical boring mills. =
One—No. 4 Perkins heavy punch and shear, 30" throat, capacity 1" hole =

throHgh 1" plate.
" =

One—48" Bemeiit car wheel borer, with crane. =
OTie—40" X 40" X 12' New Haven planer, with one head. =
Three—5' Blckford and Prentice radial drills. =
One—36" Gang radial drill, E.G. with reverse drive. =
Two—3e" Snyder upright drills, power feed, etc., heavy duty. s
One—24" .\merlcan turret machine, 2^' hole through spindle. s
One—IS" Cincinnati double head shaper, with two tables on 12' bed. =
One—17" X 8' Beman & Smith slab miller, with two hor. spindles. =
One—No. 14 Gardner disc grinder. =
One—eOO-lhs. Bement steam drop hammer, 6%" dlam., 30 stroke. =
One—.10" X 27' Pond engine lathe, C.P.K. and change gears. =
One—30" x 16' New Haven lathe, C.P.R. and change gears. =
One—24" x 12' New Haven lathe, C.P.R. and change gears. s

Girard Machine and Tool Co. |
491-493 N. Third Street, Philadelphia, Pa. |

r.Miiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii»^

scales, shows the third variable by in-

tersection with the remaining scale. At
the end of the publication a list of rep-

resentative municipal installations of De
Laval steam-turbine-driven centrifugal

pumps, from which it is to be observed

that units of this type have been in-

stalled for capacities as large as 100,-

000,000 gallons per day and heads as

great as 334 ft., and have developed
duties exceeding 150,000,000 ft., lbs. per

1,000 lbs. of steam. It is also pointed

out that because of the low first cost of

apparatus, foundations and buildings in-

herent in this type of pump, the total

cost of pumping water is greatly re-

duced as compared with the much larger,

heavier and morp expensive triple-ex-

pansion reciprocating pumping engines,

in spite of the somewhat higher duty ex-

hibited by the latter. Copies of the pub-
lication are offered gratis to those in-

terested.

Book Reviews
The Influence of Temperature Upon

the Strength of Concrete, by A. B. Mc-
Daniel, has been issued as Bulletin No.
81 of the Engineering Experiment Sta-
tion of the University of Illinois. This
bulletin presents a study of the data ob-

tained from three series of tests of con-

crete cubes and cylinders. These speci-

mens were stored under temperature

conditions varying from 25 deg. to 90

deg. r., and were tested at various ages

up to twenty-eight days. Curves are pre-

sented to show the relation between

strength and. age for different tempera-

ture conditions, and also the relation be-

tween strength and temperature at dif-

ferent ages. The results are summarized
in a set of curves which show the per-

centage strength of concrete at different

ages and under different temperature

conditions to that at an age of twenty-

eight days and under a normal tempera-

ture of 70 deg. F. The results of the

tests made under freezing temperature

conditions are of especial interest; show-

ing the gradual and slow gain in strength

under a storage temperature slightly be-

low freezing, and the disintegrating ef-

fect of alternate thawing and freezing

temperatures. The bulletin will be of

value to the contractor, engineer and

others engaged or interested in construc-

tion work for information regarding the

strength which may be expected of or-

dinary concrete under different age and

temperature conditions and the time for

the removal of the forms. Copies of Bul-

letin Np. 81 may be obtained gratis upon

application to W. F. M. Goss, Director

of the Engineering Experiment Station,

Universitv of Illinois, Ilrbana, 111.
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IMA.R.WILLIAMS MACHINERY COm,
I ST.JOHN.N.B. TORONTO WINNIPEG VA N COU VE nL*^^^l|

Cd/7<^o^as Leading Machinery Hovsl

THREAD MILLING MACHINES
FOR HIGH EXPLOSIVE SHELLS

Patents applied for in Canada, United States, Oreut Britain, France, Russia and llaly.

TheHolden-Morgan

Thread Miller

Specially designed for Mill-

ing the Thread in the Base
and Nose of High Explosive

Shells.

Perfect threads are as-

sured by the use of this

machine. No rejections

on account of stripped

threads—so frequent when
tapped by the old method.

New designs now ready

for -6", 8" and 9.2" High
Explosives.

THREAD MILLER

We have PLUG and SOCKET MILLERS to meet the

requirements of the various types of SHELLS
ALL HOLDEN-MORGAN MACHINES ARE SIMPLE IN
DESIGN, RIGIDLY BUILT, ECONOMICAL IN OPERA-
TION, AND CAN BE OPERATED BY UNSKILLED LABOR

SALES AGENTS:

The A. R. Williams Machinery Company, Limited
Toronto, Canada

IF IT'S MACHINERY-WRITE "WILLIAMS"

I] what you want is not advertised in this issue consult .the Buyers' Directory at the back.
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rersonal
City Engineer Mellis Ferguson, of

St. Thomas, Ont., has applied to the

Board of Water Commissioners for

leave of absence in order that he may
attend the school of military instruction

at London, Ont.

W. J. Shaughnessy has been appoint-

ed a director of (Janiula Foundries and

Forgings, Ltd., to fill the vacancy caused

by the death of Robert Bowie, Brock-

ville. Not long since Mr. Shaughnessy

was appointed to the board of the West

Kootenay Power and Light Company. He

HAWK D
CHROME
VANADI UM
STEE

Will

Give You
Exceptional I

Shell Forging

Production

WITHOUT AN EQUAL FOR
BOTH FIRST AND
SECOND OPERATION
PUNCHES.
Comes to you heat-treated
and ready for use.

It does not stick to the
work.

There are many cases where
each punch has turned out
over 2,000 shells.

It means more shells, per
machine per day.

STEEL OF EVERY
DESCRIPTION.

Hawkridge Brothers

Company
303 Congress St., BOSTON, MASS.

is one of the well-known of the younger

members of the Montreal Bar and a son

of Sir Thomas Shaughnessy.

Sir Frederick Donaldson, head of the

Woolwich Arsenal, who came to Canada

last month with Lionel Hichens to in-

quire into the possibilities of ordnance

manufacturing in Canada, has left for

England. He will report to the War Of-

fice as to the conditions in Canada and

the feasibility of establishing ordnance

works in Canada which might be in a

position to turn out big guns in time for

use during the present war. It is under-

stood that several of the big Canadian

iron and steel firms are willing to go

into the bnsineess, providing that suffi-

cient orders are guaranteed to warrant

the outlay for new machinery, and pro-

viding also that skilled workmen can be

secured.

Trade Gossip

The Roelofson Elevator Co., Gait,

Ont., have been awarded the contract

for an elevator for the Susman & Cohen

Co.'s new factory at Kingston, Ont.

The Collingwood Shipbi'ilding Co.,

Collingwood, Ont., has been awarded a

contract for a large steel freighter,

similar in size to the ,T. G. Hagarty.

The Consolidated Mining & Smelting

Co., Trail, B.C., have awarded a con-

tract for the supply of several electric

travellinc cranes to the Northern Crane

Works, Walkerville, Ont.

The Villeneuve Machine Gun Co., a

corporate firm, with a capital of $99,000,

has just been granted its letters patent

for the manufacture and production of

macliine guns, cannon and firearms of

all denominations. The company was in-

corporated at Quebec.

The Orillia Molybdenum Co., Or-

illia, Ont., has made its first ship-

ment of two tons of concentrates

of Molybdenite to the British War
Office. This is the first time that

this ore has been treated in Canada. The

company has received instructions from

the War Office to make weekly ship-

ments for an indefinite period.

Heavy Guns Likely to Be Made Here.

—According to an Ottawa despatch.

Montreal may shortly have an extensive

industry in the manufacture of heavy

guns and ordnance. J. H. Whitfield and

M. J. Butler, of the Armstrong-Whit-

worth Corporation, whose extensive

works are located on the South Shore,

are now in Ottawa, and it is understood

that the company is prepared to go into

the manufacture of heavy guns and ord-

nance if orders are forthcoming.

Quebec Bridge Progressing.—The last

connecting link in the north cantilever

arm of the new Quebec Bridge was

driven on Nov. 4, and the arm is now

completed ; in fact, the whole north side

of the bridge is completed with the ex-

ception of a few bolts. The anchor arm

of the south shore will be completed

next week. The cantilever arm of the

south shore, will be completed next

spring or summer, and the centre and

final span will then be towed up and

placed in position by next fall, it is an-

ticipated, so that trains may be crossing

the bridge before next winter.

PURO
(MADE IN CANADA)

Saves Dollars
Why let that old-fashiontHl faucet go on year

after year wa:4tin« water—MONEY

f

Why more drinking cups an^ (rlas<jes, only to

becorat unsanitary—lost, broken or carried away?

Pure Sanitary Drinking Fountain stops all this

needles-s waste. Puro saves ymi 35% on the

water bill alonf-. Puro saves you all that money
you spend for cups. YET Pnro is always ready
wiib a dear, cool drink with dollars in the
bank.

Bubble Over-
flow Waste

(4

Puro Pays for Itself

You don't have to wait years to get back the

small investment you have tied up in Puro
equipment—
You start cashing in at once—not only on your
water bill saving, but on the increased efficiency

of your workers as well.

Men like PrilO—it's clean. No danger cf

deadly germs lurking in its sparkling bubble.

Write us— tell how many men, how many de-

partments, and we'll tell you how much the

cost will be to

PURO - FY99

YOU< WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 University Ave., TORONTO. CAN.
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Who Do These People Work For?
Any one of the following firms—all are users of the International Time
Recording Co. Systems:

Acton Publishing Company
Aikenhead Hardware Co.

Autosales Gum & Chocolate Co.

A. A. Allan Limited
W. H. Banfleld & Son
Beal Bros.

Beardmore & Co.

Blackhall & Co.

Boake Manufacturing Co.

S. F. Bowser Company
British American Oil Co.
Brigdens Limited
Brown Bros.
F. N. Burt Co.

Canadian Carpet Co.

Canadian Fairbanks-Morse Co.
Canadian General Electric Co.

Canadian Kodak Company
Dominion Radiator
R. G. Dun
Dimlop Tire & Rubber Co.
T. Eaton Co.

Eby Blain

H. P. Eckardt Co.

Firstbrook Box Co.

Flett, Lowndes Co.

E. W. Gillett Co.

Abitibi Power & Paper Co.
Goodyear Tire & Rubber Co.
Gourlay, Winter & Leemlng
Geo. Hees & Son
Heintzman & Co.

Canadian Rumley Company
City Dairy
Confederation Life Association
Consumers' Gas Co.

Copeland, Chatterson Co.

Canadian Pacific Railway Co.

Canadian Rolling Mills Limited
Canadian Steel Foundries
Canada Carbide Co.

Canada Cement
Canada Sugar Refining Co.

Dominion Guarantee
Dominion Iron & Steel Co.

Ford Motor Company
Hudson Bay Knitting Co.

Ideal Bedding Co.

W. E. Johnston Co.

Julian Sales Leather Co.

Ambrose Kent & Sons
Massey-Harris Co.

Mathews, Blackwell Co.

Methodist Book Room
MacDonald Manufacturing Co.

McLaughlin Carriage Co.

McLean Publishing Co.

Nasmith Co.

Ontario Wind Engine Co.

Russell Motor Car Co.

Salada Tea
Saturday Night
Toronto Carpet Co.

Toronto Electric Light
Toronto Street Railway
Toronto Type Foundry
Turnbull Elevator Co.

A. E. Williams Machinery
Alaska Feather & Down Co.

Ames, Holden, McCready Co.

Canadian Car & Foundry

There is only one reason why these firms use the Internationa? Time Recording

Systems ; it costs many times more to he without it than it costs to buy it.

Our product is the result of 30 years' experience and the best money can produce. The Inter-

national TiniP Kccording Company sells 90% of all the time recording systems sold throughout
the world; the cause of which is merit.

The term "fully automatic Time Recorder" means what it says, it is fully automatic. The
employee never has any cause to touch the recorder, other than to simply insert his time card.

International Time Recording Company of Canada, Limited

Ryrie BIdg., Corner Shuter and Yonge Sts., TORONTO
F. E. MUTTON,

General Manager
Montreal Representative : CHARLES COLE

Cartier Bldg., McGill and Notre Dame St>., Montreal, Que.

// mltnt ijoii want is not advertised in this issue coiisnU the Buyers DirecUirij at the back.
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CLASSIFIED

ADVERTISEMENTS

Tend

1 If you want to sell or buy a second-hand
lathe, planer or any other shop equlpnieiit, lei

"CANADrAN MACHINERY" pick out a seller

or buyer for you. How about that second-
hand engine or boiler which you would like

to dispose of?

Rate* (payable In advance):—2c per word
first insertion, Ic per word subsequent inser-
tion. 5c additional each insertion when Box
Number is required. Each figure counts as
one word.

FOR SALE

POR ,SALK — NEW HAVEN SIXTY INCH
face plate Lathe—fifteen foot bed, complete
with countershaft, steady rest, etc. Excellent
tool for boring and nosing shells. Cost thirty-
five hundred—^will take two thousand. Ban-
croft Lathe, ten Inch swing, 5 ft. bed, screw
cutting, good condition, $125. Winnipeg Ma-
chinery Exchange, Winnipeg. (21)

FOR SALE
FOB SALE—GAS ENGINE, 22 H.P., WITH
Magneto, Battery, Water Tank, Gasometer,
Muffler and 26" Clutch Pulley, cheap. This
engine was used four months during the
erection of our plant. The same is equipped
for natural gas, but can be changed and used
with gasoline at very reasonable expense.
\\'pll-know» United States engine. Original
cost, SCOO.OO, besides the duty. Address H.
Mueller Mfg. Co., Ltd., Samla, Ont. (21)

FOR SALE>—ELECTRIC PASSENGER AND
freight elevator plant. Patterns—Drawings

—

Blueprints—special and ordinary machinery
and stock. This is a splendid business—few
competitors. We, offer a decided bargain. Win-
nipeg Machinery Exchange. Winnipeg. (21)

FOR HALE— RICHARDS INDICATOR. COM
plete, with attachments, nearly new, in per-
fect order. Apply Cana<llan Machinery, 11^
University Ave., Toronto.

Sell Your Scrap Materials

Direct to the Wholesaler
Get our quotations before sellinK. We are whole-
sale dealers in all gia^Ifs of Scrap lion. Shiaimel
turnings and borings. Scrap Copper, Brass, etc
This week we are paying 20 cents per pound for
Scrap Aluminum.

Send for our monthly price list. Our
IVIotto, " Honest dealings and prompt

settlements.'*

L. S. Tarshis & Son
88-92 Wellington St., Montreal

FOR SALE
16 Engine Lathes

18-in. to 42-in. Swing

American Machinery Exchangee
217 Centre St., New York City

DRAW CUT SHAPLRS
SPECIAL DRAW (iUT RHSHAPtRS^

FINISHLU MACHINE K^YS'^
STATlONARyS.PORTAbUKtYWAYCUTTtRSl

SPCCIAl LeCOMOTIVC CYUNDLR PLANCRSJ

orricc"> works: muskuon hlights usa

enders

Toronto, Ont.—Tenders for lead cov-

ered cable, addressed to the chairman of

the Toronto Electric Commissioners,

will be received until Tuesday, Novem-
ber 16, 1915. Specifications and form
of tender can be obtained at the office

of the purchasing agent, 15 Wilton

Avenue.

Toronto, Ont.—The Toronto Electric

Commissioners will be glad to receive

tenders for overhead line construction

work. Particulars may be obtained on

application to the Purchasing or En-

gineering Departments, 15 Wilton Ave.

Ottawa, Ont.—Tenders will be re-

ceived up to Tuesday, November the

23rd, for the undermentioned items for

delivery to H.M.C. Dockyards at Hali-

fax, N.S., and Esquimalt, B.C.: Steel

and iron bolts, nuts and rivets, electric

cable and wire, mineral grease, castile

soap, hard soap, turpentine, chemicals,

cleansing powder, bunting. Forms of

tender and all information may be ob-

tained by application to the Naval Store

officer at H.M.C. Dockyards at Halifax,

N.S., or Esquimalt, B.C., or to G. J.

Desbarats, Deputy Minister of the

Naval Service, Ottawa.

Municipal

Mimico, Ont.—A site comprising 7

acres has been purchased for the pro-

posed sewage disposal plant.

Niagara Falls, Ont.—A test by-law on

the question of establishing a municipal

bakery was lost by a vote of two to

one, on Nov. 3.

Toronto, Ont.—Plans have been ap-

proved by the Board of Control for the

proposed incinerator building on the

river Don. The structure will cost ,$150,-

000.

Tilbury, Ont.—The request of the

Brantford Gas Co. to be allowed to lay

three g'as mains to supply the manufac-
turers with Tilbury unpurified gas has

been granted by the city council.

Edmonton, Alta.—An agreement has

been drawn up between the city and
the Edmonton Power Co. whereby the

latter guarantee to spend $7,500,000 in

five years in and about the city to

carry out the terms of the contract.

Halifax, N.S.—The Board of Control

have adopted the following report of

Controller Harris, on the application of

the Imperial Oil Co., for property at

Afrieville. and recommend that the city

council pass it. The company will prob-

able spend $250,000 on buildings and
plant.

Rumely-Wachs Machinery Co.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A Few of Our Second-Hand Tools In

Stock for Immediate l>ellvery:

ACTOHATIC 8CRKW MACHINES
Brown & Sbarpe No. 2, %' capacltT,
automatlci (19 of tbeee).

Cleveland, %", friction Jigger (3 of
these).

Cleveland 1", ratchet Jigger.
Cleveland IH", ratchet Jigger.
Cleveland, 2".

National Acme %", 4-«pIndIe (4 of
these;.

National Acme ^4".

National Acme %".
National Acme %'.
Levlgne %" (4 of these).
Pratt & Whitney %".

I.ATKB8

14
'
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The Hepburn Single Purpose Heavy
Duty Shell Turning Lathe

SPEED

ACCURACY

POWER

STRENGTH

SIMPLICITY

SHIPPING WEIGHT 3800 LBS.

SPECIFICATIONS
Diameter of Spindle, front bearing 61/^" x 7i/^"

Diameter of Spindle, back bearing 5%" x 71/^"

Hole through Spindle 3%"
Ball-bearing thrust on front of front bearing of spindle
Swing over Bed 18"

Bed 7 feet 6 in. long by 1 foot 7iA in. wide, flatways, giving 5% in.

bearings on each side.

Ratio of Gearing, 5 to 1,

Travel of Tailstock Spindle 8"

Three Feed Speeds 1/32", 1/16" and i/g"

Cone Friction Drive Pulley, 131/2" diameter and 8" face for driv-
ing direct from line shaft.

Will supply countershaft and tight pulley on Lathe, if desired.

All work from ('oMiiK/a to completion done in our own phnit, i7isurinff imiform
quality throHf/hout and PROMPT DEIJVERY

JOHN T. HEPBURN, LIMITED
18-60 Van Home Street, TORONTO

7/ what you want is not advertised in this issue consult the Buyers' Directory at the back.
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FIRE
For

Heat-Treating
Furnaces, etc.
USIXG ELK riBE BRICK IN
LINING HEAT - TREATING
FURNACES IS ANOTHER WAY
OF AI>UING TO THEIU EFFI-
CIENCY, ECONOMY AND
DURABILITY.
We carry In stock a large variety
of shapes and sizes.

Write for catalog.

We can fill all orders promptly.

The Elk Fire

Brick Co. of

Canada, Ltd.

Federal Life

Building,

Hamilton,

Ontario

ETAL
STAMPINGS

M
We are manufactur-
ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the

finest quality of work
in a surprisingly
short time.

We can finish steel

stamping in Nickel,
Brass or Copper.

Send us a sample
order.

A\

W.H.BANFIELD&SONS
372 Pape Avenue Toronto

L

TORONTO MARKETS
(Continued from page 459.)

for scrap copper, brass, zinc, and load is

reasonably active. The United States

market is said to be over-supplied and a

reaction may be expected. (Quotations

on the above-mentioned metals are un-

changed with the exception of zinc,

which has advanced, and is quoted at 10c

per pound.

Metals

The general situation in the metal

market is much the same as last week.

The upward movement in tin continues

and lead has also advanced slightly.

There is no change in the copper mar-

ket, but the position of this metal is a

good one, and higher prices are more
likely than otherwise. The spelter mar-

ket is much firmer and indications point

to higher prices in the near future.

There is nothing of particular import-

ance to note with regard to antimony

and aluminum, except that supplies of

the last-named metal are practically un-

obtainable. Solders are firmer and high-

er prices may develop shortly.

Tin.—Considerable activity has de-

veloped in the tin market and the up-

ward movement continues. The market

is in a sound position, but there is a

possibility of a revival in speculation.

Tin has advanced Ic and is quoted at

40c per pound.

Copper.—The market is steady and
firm. Production is going on at a rapid

rate, but at the same time consumption

exceeds the output. The position of i.l;is

metal is a strong one, as consumj)tioii

will increase rather than decrease. Local

quotations are firm at IQi^c per pound.

Spelter.—The market is firm with a

higher tendency. There is an improve-

ment in demand in New York, both do-

mestic and export. Spelter has ad-

vanced 1/20, and is quoted locally at 18c

per pound.

Lead.—The New York market is nri\i

at the "Trust" price which is 5c per

pound, while the London market has al-

so advanced. The advance is afributed

to increased demand. Lead has ad

vanced V. c and is now quoted at QVyS

per pound.

Antimony.—The market is fa;rly ac-

tive, but the general situation is nr.-

chansred. Antimony is quoted locally at

35c per pound.

Aluminum.— The situation is un-

ehanirefl Piul S"nplies locally are almost

unobtainable. Onotations are nominal at

60c per pound.

IT IS NOT the stockholders, the presi-

dent or the claim agent who is getting

hurt. It is the man on the job. For
that reason, progressive companies are

nowadays equipped with safety plans,

safety devices and a safety organization.

W. T. Cuffe-Quin

47 CMtrd Ckiabcrt, EI|M ttnct
OTTAWA. CANADA >» im. r.M ««<«.

AttoeiMtt wwk liir ibc Lcfal PnAtmttm bHon lk« (lorwtn t

PiiMI OAc*. 1 ipccUhT-

[?
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*^^, ST. JOHN, N 8. TORONTO WINNIPEG VANCOUVER

BUYING AND SELLING SERVICE EITHER FOR
PRESENT OR FUTURE REQUIREMENTS

Problems are confronting you every day simply because conditions and requirements
are changing with the rapidity of thought.

Our constant experience and habit for nearly half a centiny has been to anticipate these

changes and place them at the request of our clients.

Labor-saving devices, new machines for special or ordinary operations, or re-manufac-
tured tools are the problems facilitated by our Service Department.
SHELL MAKING MACHINERY is our speeial service at the moment and perliaps your special need. We can meet it.

Our experts iiave been studying the manufacture of the larger type shell.s—6", 8" and 9.2". and we are prepared to

give you the benefit of their advice gladly and without obligation on your part.

Consult our Service Department and get the benefit of professional advice—^sratis.

SALES AGENTS:

The A. R. Williams Machinery Company, Limited
Toronto, Canada

IF IT'S MACHINERY-WRITE "WILLIAMS"
t >̂/wy^y/w'/.>v/A/y/z^/^V/^^^^^^

Let the Geometric Collapsing Tap Show You How

A Geometric Standard Tap on the Job

Universally adopted for tapping operations above 54-inch diameter.
Fitted for Turret Head Machines or Live Spindles.

Send along your specifications and get our quotation.

THE GEOMETRIC TOOL COMPANY NEW HAVEN. CONN., U. S. A.
Canadian Acents : Williams Sl Wilson, Ltd.. Montreal. The A. R. Williams Machinery Co., Ltd., Toronto, Winnipet and St. John, N.B.

If what you want i« not advertised in this iasua consult the Buyers' Directory at the back.
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velopment of terminal facilities on the

former Songhees Indian Reserve. It is

hoped before the close of the year to

have a section of the West Coast line

completed as far as the first point

reached at tidewater.

St. Marys, Ont.—An important hydro-

radial railway meeting was held here on

November 11. Mr. Lyon, chairman of

the Ontario Hydro-Radial Union, pre-

sided. Secretary T. I. Hannigan was

also present along with Engineer Gaby,

chief engineer of the Ontario Hydro-

Electric Commission, and about 35 re-

presentatives of the following munici-

palities:. London, Lucan, Exeter, Bid-

dulph, Blanshard and St. Marys. Reso-

lutions were passed approving of the

map plans as presented.

Toronto, Ont.—^Plans for the second

link in the Hydro-Electric Radial Sys-

tem that is to link up Toronto with Sar-

nia and take in all the municipalities

along the line from Toronto, by way of

Guelph and London, received emphatic

approval on October 28 when the repre-

sentatives of the eighteen municipalities

interested in the section from Guelph to

London met to consider the proposals

of Sir Adam Beck and his colleagues of

the Hydro-Electric Commission. By-laws

will be prepared in the various munici-

palities and submitted to the ratepayers

at the next municipal elections.

Trade Gossip

New Liskeard, Ont.—The Wabi Iron

Works have recently installed an elec-

tric furnace.

The Linde Canadian Eefriseration Co.

will install an ammonia rectifier and oil

trap at the Municipal Abattoir, Toronto.

The National Steel Car Co., Hamilton,

Ont., will manufacture motor-driven fire

apparatus in addition to their present

lines.

GananocLue, Ont.—Tlie Ontario Steel

Products Co. have received a large order

for automobile springs and trench dig-

ging shovels.

Expansion of Hydro System.—Sir

Adam Beck, Chairman of the Hydro-
Electric Power Commission, had a meet-
ing with the Ontario Cabinet recently

and submitted further data with refer-

ence to increased power development at

Niagara Falls.

The Standard Steel Co. has been or-

ganized in Montreal to manufacture
steel products and shells. A building
has been rented and will be equipped
with the necessary machinery. The head

office is in the Transportation Building,

anil the jjresident is E. G. Jackson.

Petrolia, Ont.—The Western Sugar

Refining Co., which proposes building a

sugar beet refinery here, have appointed
the following provisional directors:

Ralph D. Mitchell and D. J. Kelly of

Cleveland, ().; David A. Gordon of Wal-
laceburg, Ont.; K. C. Kerr and R. G. R.

MacKenzie, of Petrolia.

Agricultural Machinery for France.—
Two big trains made up of sixty car-

loads of agricultural machinery have
been shipped by Massey-Harris Co., from
Brantford, Ont., for use in France. War
for some time cut of? the export trade

of the local branch of the firm, but lately

it has picked up again.

The Nova Scotia Steel and Coal Co.

has disposed of $1,500,000 of common
stock and .$1,000,000 of 6 per cent, de-

benture stock. The capital which has
been obtained in this way will greatly

strengthen the financial position of the

company and enable it to comfortably

take care of any additional business

that is offering over and above the large

amount which is now on hand.

Ihe Canadian Briscoe Co. has l)een

formed by Carriage Factories, Ltd., of

Canada, as a subsidiary. The Cana-
dian Briscoe Co. will assemble the parts

in Canada from the Briscoe Motor Co..

of Jackson, Mich., and the cars will bo

sold through Carriage Factories, Ltd.,

which has acquired the carriage manu-
facturing end of the McLaughlin Motor
Co., Oshawa, Ont.

New Trade Commission.—The Minis-

ter of Trade and Commerce has ap-

pointed a new Trade Commission to the

Far East. L. D. Wilgress, who for some
time has been training in the depart-

ment here, is going to Omsk, while C.

W. Just will go to Petrograd. Mr. Just
has conducted an extensive investigation

into possibilities of trade with Russia

and reports many promising openings.

Railway Earnings New High Record.

—The gross earnings of the three Cana-
dian railroads, the C. P. R., the G. T. R.

and the C. N. R., for the month of Oc-

tober reached notable dimensions. For
the fourth week they were $7,147,358,

or an increase of $2,413,017, which is at

the rate of 50.9 per cent, over the cor-

responding period a year ago. These
are new high records for years. The
combined gross earnings of the three

roads for all October were $21,656,192,

an increase of $4,942,000 over Septem-
ber, of $7,464,000 over August, of $8,-

500,000 over July, and of $8,790,000 over
June. Compared with a year ago, the

increase was $5,519,000, or ,34.2 per

cent., this being the first monthly in-

crease since the war began, and compar-

ing witli a decrease of 3,7 per cent, in

September.

The Canadian Steamship Lines, it is

stated, have 107 boats in active service,

65 freight, of which 16 are on the ocean
and 42 passenger. The ocean freighters,

the same autiiority states, earn on the

average $10,000 net per month, which
for the winter months figures out at

nearly $800,000. In addition to this, six

vessels of the Quebec Steamship Com-
pany, a subsidiary, operate all year.

The passenger revenue this year has not

been as large as in 19J4, but the above
figures indicate that ocean traffic alone

will wipe out last year's deficit.

.Freights from the head of the lake

average about 4 cents this year against

1% in 1914. Operating costs have been
out down by means of various economies
to the extent of about $400,000. These
are the reasons why September and
October earnings alone stood almost

half a million dollars ahead of the cor-

responding months in 1914. It is well

known that freight boats had very small

storage cargoes at the head of the lakes

last winter, but this year the capacity

of the fleet of the company will be filled,

to the extent of about 2,.5"00,000 bushels,

which, it is estimated, will net the com-

pariy in the neighborhood of $200,000.

New Incorporations

The Ontario Aeroplane Co. has been

incorporated at Toronto with a capital

of .$200,000 to manufacture aeroplanes,

hydroplanes and water boats at Toronto.

Incorporators: .Tacol) William Broudy
and Thomas Hubert Wilson, of Toronto.

Gray-Dort Motors, Ltd., has been in-

corporated at Toronto, with a capital

of .$500,000 to make motor cars at

Chatham, Ont. Incorporators: J. Dal-

las Dort of Flint, Mich., Robert Gray
and William Murray Grav of Chatham,
Ont.

The Algoma Nickel Mining Co. has

been incorporated at Toronto with a cap-

ital of $10,000 to acquire and develop
mines and mineral lands. Head oflSce

at Toronto. Incorporators: George Hugh
Baird and Henry Nicol Baird, of To-
ronto.

The Maple Leaf Motors, Ltd., has
been incorporated at <1ltawa, with a

capital of $750,000, to manufacture au-

tomobiles and motor cycles, etc., at

Brantford, Ont. Incorporators—.Tames

Harley and Edmund Sweet, of Brant-

ford. Ont.

The Reginal Construction Co. lias

been incorporated at Ottawa, with a

capital of .$100,000. to carry on business

as contractors. Head office at Mont-
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PETRIE'S
WEEKLY LIST
Of New and Used Machine

Tools in Stock for

Immediate Delivery

Turret Lathes and Screw
Machines

12" X r Lotlge & Shirley
20" X 10' Anierican
20" X 6' Bridgeport
IS" X C Dreses
15" X aVi fox. Aimrii-aii

Xo. 3 I'nitt & Wliitney
No. 1 Pratt & Whitney
%" Cleveland automatic
%" Cleveland automatle
Vj" Cleveland antoinatic
S" X .SI" Brown & Sliarpe
6" X 28" Brown & Sliarpe (3)

Foster rins turret
Garvin doulile turret

Engine Lathes
30"
30"
24-
24"
24"
20"
20"
20"
1<«"

IS"
1R"
18"
17"
1.")"

X 1~ Futnam
X lOV.' Pond
X 24' Fifield

X 12' Niles
X 12' Draper
X 12' Bertram fgapl
X 10' Powell
X R' Biillnrd
X f^ Lodse iV- Davis
X S' Bradford
X .'' Fitclitiurg
X n' Barker
X S' Blaisdrll
X ')' Platller

Upright Drills
Prentice
Bickford (3)

Bnker (heavy duty)
Buffalo (4)
Bertrain (2)
Bickford
Barnes
Bertram universal radial
Bertram universal radial
Stevens plain radial

Planers
X .W X 11' Pond
X 30" X 17' Wheeler
X 30" X IP' Putnam (2 heads)
X ."VO" X 8' Bertram
X 2.V V v>' LodRe & Dav's
X 4R" Cincinnati open side
X 24" Fitclihnrg travcrs"
Smith & Mills
Ilendey
Barker
fiarvlTi

Dundns
Y:ni Nnstrani

Milling Machines
No. 4 Brew 11 * Shirpe univcrsil

.No. 12 Brown & Sliarpe plain (2)

No. 3 Cinciniiali plain

Presses
No. .300 Bruwn-Bogps
No. IfO Brcwn-Bi KKs
No. 4% Bliss
No. ."i Water»iury
No. 4 Sam la

No. 2 FerriK nte
N.i. 2 Still's & I'arkcr

Miscellaneous
"d" Fellrws Rear shaper
14-2K Be-ly grinder
Bath universal grinder
No. 1 Dwiglit-Slate gear . utter
12" Bertram slotter
1%" Bertram holt cutter
lU" Standard holt cutter
2"'Merren pipe niachlne

n" Curtis pipe machine

Prices. Descriptions and Full

Particulars on Request

H.W.Petrie, Limited
Front St. W. - Toronto, Ont.

2R"
._,(.»

?0"
Of)"

20"
20"
?0"
S4"
72"

30"
30"
?0"

10"
<>("

24'

If"
10'

real, Que. Ineorporators—Charles Gas-

parj Hebert and Arthur Laberge, of

Montreal.

Ihe Utilities Eqipment Co. has been

incorporated at Toronto with a capital

of H0,000 to manufacture electrical

and inechanieal apparatus and appliances

at Toronto. Incorporators: William

Davidson and John Calvin McFarlanc,

of Toronto, Ont.

The Dominion Magnesite Co. has been

incorporated at Ottawa, with a capital

of .$100,000, to develop and operate

mines, minerals, mining lands at

Calumet. Que. Incorporators—Walter

Robert Lorimer Slianks. Francis George

Hush, of Montreal.

The Transcona Shell Co. has been in-

corporated at Ottawa, with a capital of

.f50,000, to manufacture shells, bombs

and munitions of all kinds. Head ofRce

is at Montreal. Incorporators—F. G.

Bush, G. H. Drennan and H. W. Jack-

son, all of Montreal.

Cleveland, Ltd., has been incorporated

at Ottawa, with a capital of $40,000, to

purchase a certain secret process known

as the "Cleveland Process." Head
office at St. John, X.B. Incorporators

—

Isaac MacDonald and Laurence Alex-

ander Barry, of Halifax, N.S.

The E. W. Jeffres, Ltd., has been in-

corporated at Ottawa with a capital of

$500,000 to carr3' on the business of

manufacturing chemists at Walkerville.

Ont. Incorporators: Edward Worsham
Jeffres, of Detroit, Mich., and Albert J.

Gordon, of Walkerville, Ont.

The Central Engineering Co. has been

incorporated at Ottawa with a capital

of $25,000 to carry on business as gen-

eral dealers in and manufacturers of

machinery at Montreal, Que. Incorpora-

tors: Thomas Arnold, Joseph Atter and

Herbert M. Ewan, all of Montreal.

The Dominion Copper Products Co.

has been incorporated at Ottawa, with a

capital of -$400,000, to manufacture ar-

ticles made of copper, brass and all

other metals, at Montreal. Incorpora-

tors—Walter Lorrimer Shanks and

Francis George Bush, of Montreal.

The Canadian Dove-Smith Co. !:as

been incorporated at Toronto with a

cajiital of -$40,000, to manufacture ir:i-

chinery and munitions of war at To-

ronto. Incorporators—Roderick George

Kembly, Joseph Henry Harker, and

Xewton Howard Alanning, all of To-

ronto, Ont.

Greenleafs, Ltd., has been incorpor-

ated at Toronto witli a capital of -HO,-

000. to purchase the business of Green-

leaf & Son, machinists, electricians, au-

tomobile repairers, at Belleville, Ont.

HAW It D
CHROME
VANADIUM
STE£

Will

Give You
Exceptional

Shell Forging

Production

WITHOUT AN EQUAL FOR
BOTH FIRST AND
SECOND OPERATION
PUNCHES.
Comes to you lieat-treated

and ready for use.

It does not stick to the

work.

There are many cases where
each punch has turned out

over 2,000 shells.

It means more shells, per

machine per day.

STEEL OP EVERY
DESCRIPTION.

Hawkridge Brothers

Company
303 Congress St., BOSTON, MASS

ADVERTISING.

Advertising in a trade paper is

simply stating openly who you are

and what your business is. It is

pointing out to the readers that

you have something of service for

them, a commodity of usefulness

to profit both you and them. The

only men who do not advertise are

those who have nothing to offer.

They are dead, even if they do not

know it.
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Service determines the

value of a file

When we speak of

"Service," our cal-

culations mean a

very broad interpre-

tation of the term.

First of all we have
in mind the
"DELTA," its in-

imitable hardness

and sharp, clean cut-

ting teeth that make
it a standard tool of

quality for reducing

jagged edges to

smooth working sur-

faces.

Then we think of

the man handling

the tool.

We know perfectly

well that a mechanic
and a "DELTA"
are life-long friends.

He knows that his

work is easier and
that at the same
time he can produce

more of it.

This second consid-

eration is the hu-

man element. With
the "DELTA" you
get all that counts

in quality.

We have the tool

and you have the

man. RESULT:
Quality of work and
maximum output.

Our guarantee is

"satisfaction," or
money refunded.

mm

DELTA

DELTA FILE WORKS
PHILADELPHIA, PA.

CANADIAN AGENTS:
H. S. Howland. Sons & Co.. Toronto

Starke. Seybold. Montreal;

Wm. Stain. Son & Morrow. Halifax;

Merrick-Anderson Co., Winnipes
ALL LEADING JOBBERS

hicnrporators—Henry Wilbur Greenleaf

and f'iiarles Orlando Greenleaf, of

iU'lleville, Ont.

Yukon Copper Co. Has been incor-

IKiratcil at Ottawa, with a capital of

^^200,000, to carry on the business of

mining and smelting copper. Head office

at Ottawa. Incorporators—W. D. Gren-

Dugh, of Whitehorse, Y.T.; Alfred

Thompson, of Dawson, Y.T., and J. F.

Smeliie, of Ottawa.

The Gunn Electric Co. has been in-

rorporatfil at Ottawa, witli a capita! of

i<2(),000, to manufacture electrical hy-

draulic, mechanical and other ma-
chinery at Montreal, Que. Incorpora-

tors—Edward James Gunn, William

•lames Shaughnessy and Chilion Graves

Howard, all of ^Montreal.

The Wizard Tire Inflator and Fire Ex-

tinguisher Co. has been incorporated

at Ottawa, with a capital of $50,000, to

manufacture tire inflators and fire ex-

tinguishers, fluid air, gas or other recep-

tacles, at Toronto. Incorporators

—

Tohn Edward Carroll, of Philadelphia.

Pa., and James Douglas McWilHams, of

Toronto, Ont.

TENDERS FOR SOUTH AFRICAN
REFRIGERATING PLANT

THERE liave been forwarded to the De-

partment of Trade and Commerce, Ot

tawa, by W. J. Egan, Trade Commis-
sioner, Cape Town, specifications ami

plans for the supply and eretfion o':' an

ice-making and refrigerating plant and

for the fitting up of refrigerating

chambers at the municipal abattoirs,

Newton, Johannesburg. The contract

calls for the supp'.y and erection at the

above abattoirs of an ice-making and

refrigerating plant with necessary foun-

dations, etc.. complete; all in,sulated

walls, partitions, floors, ceilings, doors,

etc., necessary to constrnct the various

compartments in basement with all work
required to leave same in complete work-

insr order; two lifts, with all operating

gear, gates, etc., complete; all running

rails for conveying, and lianging rails

for hanging carcases, complete with all

switches, hangers, runners, etc.. in base-

ment and lifts. Tenders for the above

are to be in the tender box, municipal

offices, Johannesburg, by or before noon
on Thursday, December ,30, 1915. Spe-

cifieations and drawings may he in-

spected at the Department of Trade and
Commerce, Ottawa. (Refer File No. A-

1842.)

MONTREAL DRY DOCK & SHIP
REPAIRING CO.

WHEN the steamer Rock Ferry went

into dock at the end of Wellington Basin

on Mill Street, Montreal, on November

Eumely-WachsMacliineryCo.
121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A !•>»' of Our Se4'un(l-Hand TooN In

stork Tor Imniediiitf Of'llver.v:

Automatic Screw Machines
Driiwu ti Sharpe -No. 2, % Inch (2)

.N.'itioiiMl Aiiiie .Nci. 53, 4-8piii(1I(>. 1 IikIi.

I'ratt & Whitney, ] Imh.
Hartforil, 1 Inch.
Clevolanil % inch, frictliin ilisc Iccil (Oj

Clevelanil % Inch, plain (2)

Clevclauil % inch, plain (15)

Cleveland 2 Inch friction Jigger.
Wells % inch.

Lathes
12" X 5' Kairi);uiks.
14" X C Sllli.

](>" X « LeBlund.
20" X lO' Flfield.

'Jo" X 12' Heed.

Planers
30" X 24" X 8' I'casc.

30" X 30 X S' Gray.
24" X 24" X 6' Lodge & Davis.
36" I 36" X 8' Fitchburg.
36" X 35" X 15' Woodward A: I'owell.

Presses
Bliss .No. 18 o.b.i. (10;

liliss No. 42 o.b.i. (3)

ivocliford No. 2' o.b.i.

.Vuierican Can No. 3 o.b.i.

-Vmcrican Can No. 4 o.b.i.

-Viuerican Nu. 4^ o.b.i.

\\ old No. 12 open back (5)

( losby No. 40 open back (4j

Crosby -N.i. 18 o.b.i.

Ciosby No, ly o.b.i. (4)

Crosby No. 119 o.b.i.

Crosby .\o. 1 o.b.i. (4j

Ullss No. 69-N Double Acting
.\drlance No. 12-A Double-.\cting
George A. (Jhl 3' Press or Brake
Stiles .No. S Siillrt Back (21

Milling Machines
Brown & Sharpe No. 4 Universal

Brown & Sharpe No. 12 Lincoln (.'. i

Brainard No. 7 Lin< oln

Newton No. 4 Plain
Fox No. 3, Hand and I'oner

Brown & Sharpe No. 11 Lincoln (2)

Warner & Swasev -No. 2 Disc Sinker

Shapers
IC" Stockbridge, crank
15" Hendey Tool Room
20" Smith & Mills, b.g.

21" Avcrbeck, b.g.

I'O" Gould & Ebcrhardt, b.g.

Drill Presses
20" Square Base W i^ L feed (10)

20" Wheel, lever and power feed (5)

20" Wheel, lever and power feed, b.g. (4)

21" Stationary Head, complete (2)

2-1" Sliding Head, complete
28" Sliding Head, complete
.'il" Sliding Head, complete (2)

Fosdick 4' Radical, Gear Box
Prentice 5' Radial, Gear Box

Borinsr and Turning Mills
LU'tts O-S' two swivel licads

Barrett No. 5 Cylinder Boring Mill

Miscellaneous
Large stock Kcyseaters, Bolt Cutters,

Centering Machines, Wire Straighten

-

ors. etc.

Bcsly 2fi-lS" 2-spindle Grinder with ring

wheel chucks.
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The Labor Saver

ELEVATING
TRUCK

greatly reduces cost of producing

SHELLS
or any factory product where numerous

operations are required.

All inatorial is stacked on the platforms. To
move material the truck is backed under the

platform; the handle of the truck is then pushed
down, keeping the button depressed, which
raises the truck bed, and with it the loaded plat-

form, at the same time automatically locking it

in its raised position.

When hauled to the desired position the button

is pressed and the handle raised, lowering the

platform to the floor. The truck is then drawn
from underneath and is ready to move another
platform.
Raising and lowering of the truck can be oper-

ated with one hand—can be raised or lowered at

any angle.

Specially designed ballliearings throughout.

We :llsn niullllfactliro I.oiidlnic Funnel». Bnll-BoftrinK

TiifhtoiilnK NutK, Belt-Driven T^oa^lInK ViliratorM.

Beneh Vlseii an<l PUIOSSES WITH ATTACH.M ICNTS
FOR l'KESSIN« IN BA.XD — flxturea especlall.v

adapted for the manufacture of 18-pr. Shrapnel
Shells.
You will profit by gettliiK in finiih with ii'< now fur
prices and full Information.

THE CHAPMAN DOUBLE BALL
BEARING CO. OF CANADA

LIMITED

339-351 Sorauren Ave. - TORONTO, CANADA
Tran«inis*ion Ball Bearing Co. Inc., 1407 West Ave.,

Buffalo. N.Y.
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6, to have lier rudder repaired, she in-

augurated a new era in tlie work to be

done by the Montreal Dry Dock & Ship

Repairing Co.

For nearly four years this concern

has been doing work at tlie dock, which

before that time was known as the Tate

Dry Dock. All this summer work has

been proceeding at deepening the dry

dock so that its scope could be greatly

extended. On Friday, November 5, a

group of prominent business and ship-

ping men were siiovvn pver the plant to

see for themselves that now the dock

I BELIEVE
In fafeti/ Ftrat and always.
In providing for the Healtli of my Felloit-

Workmen.
In hifjht ttjirf Air and ^anitari/ Working Con-

ditions.

In clean, fresh drinking iratcr for evrryiody.

In the Hafetji. Economy and Man-betterment.

mss.
MADE IN CANADA)

SANITARY
DRINKING
FOUNTAIN

i4

Tlie I0S.S of a man through impure drinking
water is a crime that "the front oflfice" must
bear.
An ugly statement, isn't it? But tnie, abso-

lutely.

When a man comes to work in your factoiy
lie puta his health in your keeping.

Are you willing to take chances on such a
trusty

Impure drinking conditions are resxmnsible for
more tragedies thau any machine ever built.

Apply the "Safety Piret" Principles to your
water supply: don't deny your men a clean,
fresh drink of water.

Conserve their health and they will improve
your profits; make youi-self as worthy of the
name of "employer."

Install the Gold Medal winner Puro in your
plant: office and shop alike.

The only SanifaiT Drinking Fountain that is

safe, sanitary, simple, automatic in control and
easily attached.

l*et us tell you just what it will cost you to

PURO -FY

can take any lake steamer which comes
through the Laohine Canal.

The dock has been deepened four feet

for 250 feet in length, and a new con-

crete bottom laid. The Kock Ferry is

2<)0 feet long, and draws 11 feet when
light, an indication of the capacity of

the new dock. There is a good plant for

iron work, completely supplied with air

and electric tools. The dock is 50 feet

wide and the blocks three feet six inches

high. Tlie entire length of the dock is

430 feet.

Among those present were—Thomas
Hall, of the Hall Engineering Works,
who is managing director of the Mont-
real Dry Dock & Ship Repairing Co.; F.

H. Fox, secretary-treasurer; Captain

Johnson, marine superintendent of the

Canada Steamship Lines; E. Marceau.
chief engineer Quebec Canals; D.

O'Brien, superintendent Lachine Canal;

Captain Archibald Reid, port warden;
Captain J. N. Bales, assistant port war-

den ; L. L. Henderson, manager and di-

rector Montreal Transportation Co. ; F.

W. Cowie, chief engineer Harbor Com-
mission; A. Kastella, chief engineer De-
partment of Public Works; George
Hadri'.l. secretary. Montreal Board of

Trade; Captain ,J. 0. Grey, Frank
Wright, and Ralph Hall, the last three

from the Hall Engineering 'Works.

MUNITIONS EXPORTS FROM THE
UNITED STATES

EXPORTS of war materials from the

T'nited States now average more than
if^l.OOn.OOO a day, according to a state-

ment issued yesterday by the Forei'jri;

Trade Department of the National City

Bank. From the port of New York
alone the exports in September included

.f6,500.000 worth of gunpowder, $3,500,-

000 worth of shells and explosive projec-

tiles, $1,250,000 of cartridges, nearly

$1,000,000 of dynamite, cordite and tri-

nitrotoluol, ,$500,000 worth of primers

and fuses. $1,000,000 worth of empty
projectiles, and nearly .$1,000,000 worth

of firearms.

In addition there were shipped in Sep-

tember $1,000,000 of military goods,

nearly $1,000,000 of aeroplanes and more
than ,$6,000,000 worth of auto trucks.

There also were enor^^ous shipments
of copper, lead, spelter, hospital goods,

harness and saddlery. Most of the ship-

ments were to Great Britain, France and
Russia.

99
Catalogues

CLASSIFIED

ADVERTISEMENTS
\ If yuu want to lell or buy a secoiiil-liand

latbp, planer or any otber shop equipment, let

•'CA.NADIA.V MACHINKHY" pick out .1 seller
or buyer for you. How about tbat second-
band engine or boiler which you would like
to dispose of?

Rates (payable In adTnnec) :—2c per word
Br«t Insertion, Ic per word subseijueut Inner-
tlon. 5c additional each Insertion when U.ix
Number Is re<iulred. Each figure counts .n
one word.

FOR SALE
FOK SALE — .NEW HAVEN SIXTY I.NCH
face plate Lathe—fifteen foot bed, complete
with countershaft, steady rest, etc. Excellent
tool for boring and nosing shells. Cost thlrty-
flve hundred—will take two thousand. Ban-
croft Lathe, ten Inch swing. 5 ft bed, screw
cutting, good condition, $125. Winnipeg Ma-
chinery Exchange, Winnipeg. (21)

FOR SALE
FOR SALE—GAS ENGINE. 22 H.P., WITH
Magneto, Battery, Water Tank, Oasometer,
.MuCrier and 2C" Clutch Pulley, cheap. This
engine was u.«ed four months during the
erection of our plant. The same Is equipped
for natural gas, but can be changed and used
with gasoline at very reasonable expense.

l-knowB United States engine. Original
cost, SCOO.OO, besides the duty. Address H.
Mueller Mfg. Co.. Ltd., Samla, Ont. (21)

INJK SALE—ELECTRIC PASSENGER AND
freight elevator plant. Patterns—Drawings

—

Blueprints—special and ordinary machinery
and stock. This Is a splendid business—few
competitors. We offer a decided bargain. Win-
nipeg Machinery Exchange, Winnipeg. (21)

FOR SALE—RICHARDS INDICATOR. COM-
plete, with attachments, nearly new, in per-
fect order. Apply Oinadlan Machinery, 113
University Ave., Toronto.

FOR SALE
16 Engine Lathes

18-in. to 42-in. Swing

American Machinery Exchange
217 Centre St., New York Citr

YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 University Ave.. TORONTO, CAN.

Don't Wrste Your Fuel is the title of

a folder issued by tlie James Morrison

Brass Mfg. Co., Toronto. Tlie folder de-

scribes and illustrates two natterns of

For Sale

Second-Hand Steel Tier-

ing Machine, operated by

liand.

By the use of thi? machine

one man may lift as high as

the ceiling, if necessary,

heavy boxe.*. bales, rolls, etc.

This machine is in first-

class condition, and is offered

at a sacrifice.

Box 157

Canadian Machinery
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We are installing

Beath Overhead Tracks, Trolleys and Hoists

For Hoisting and Conveying

5-in., 6-in,, 8-in. and 9.2-in. Shells

in the receiving, forging, machinery and shipping departments. Beath Over-

head Runways require nofloorspace and are particularly adapted for this service.

The weight of these Shells have caused a new problem in handling that will have

to be met and overcome by manufacturers of these heavier types of explosives.

Let our engineering department show you hoiv a Beath Overhead Runway can

be made to jit into your requirements.

W. D. Beath & Son, Limited
ENGINEERS AND MANUFACTURERS

20 Cooper Avenue TORONTO

Pumps
for

SHELL
MAKERS

Burnham
Hydraulic Pump

Deming
Triplex Pump

-=M[^^'

GOOD PUMPING MACHINERY is

essential to greatest output on shells

or any other work.

We manufacture a special pump for every

kind of service.

Tell us what you need and ask for full details.

MADE IN CANADA

Darling Brothers Limited
Toronto MONTREAL Winnipeg

// what yon want is not advertised in thisimie consult the Buyers' Directory at the back.
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nCNNISTEEl
1^ lonooM c*««u« m^

THE BEST STEEL lOCKERS MADE IN CANADA
r MADE BV

THt OdHIS Wiat MD inoil WODKS CO lIMlTtD

II

MAWUFACT-

POSTABll rlANCRi"

DRAW CUT SHAPLRS
SPECIAL BRAWCUT R R5MAPCR5"'

riNISHCD MACHINE KtYS^
STATI0NARY5. PORTABlt KtY WAYCUITtRSl

SPECIAL LOCOMOTIVE CYLINDER PLANERSi

orricc'^ works: muskccan hughts us a

SHEET
METAL

T

Aukmobile Fenders,

Hoods and Gasoline

Tanks

We are now manufacturing
a number of lines for Cana-
dian firms filling war con-
tracts.

The quality of our produc-
tion is one grade — THE
BEST. Our facilities and
equipment enable us to

give a very attractive price

and prompt service.

THE

Dominion Forge &
Stamping Go.

LIMITED

Walkerville, Ont.

DROP
T

recording gauges for steam pressun'.

vacuum and temperature ranges.

Temperature Booster.—The W. E.

Clark Co., Toronto, have issued a folder

describing the Clark temperature
booster. This is a device for increasing

the circulation of the water in liot water
heating systems.- A full description cov-

ering the construction and method of

operation is ,<;:iven, accompanied by sec-

tional views.

Shop Furnaces made by the American
Siiop Equipment Co., Chicago, 111., are

the subject of a supplementary bulletin

recently issued. The lines briefly de-

scribed includi5 portable and stationary-

rivet forges, welding and forge furnaces,

annealing, tempering and hardening fur-

naces, etc. The bulletin contains com-
plete export shipping data for each pro-

duct listed.

Heat Generator.—A booklet describ-

ing the "Knickerbocker" heat generator
made by the James Morrison Brass Mfg.
Co.. Toronto. This appliance, whic'i is

designed for hot water heating systems,
is illustrated and described, the illustra-

tions including a number of. diagrams of
heating systems showing location of the

generator. The method of installing the

generator is described and also the bene-
fits to be derived from its use.

Piston Rings—"To Save and to Hold
Power"—is the title of a bulletin issued
by W. H. Banfleld & Sons. Toronto. Ont..

and deseribino- the "T^eak-Proof " piston
ring. The bulletin first of all deals with
piston rings in a general w-ay and then
proceeds to describe in detail the prin-
cipal features of "Leak Proof" ring.

The method of making these rings is de-
scribed, followed by instructions for in-

stallins' and the variety of uses.

The Lighting of Textile Mills with
Kdison Mazda lamps is the title of bul-
letin No. 4&06 distributed by the Can-
adian General Electric Co., Toronto. The
bulletin contains a number of excellent

half-tones showing interior views of tex-

tile mills where "Mazda" lamps are in-

stalled. The reading matter deals with
"Mazda" lamps as applied to the iL
himination of textile mills, while a var-
iety of types of lamp are illustrated.

Tables are i-icluded giving data covering
these lamps.

Book Review
Forging of Iron and Steel, by William

Allyn Richards. B.S. in M.E.,219 pa-es
8 in. X 5 in., 337 illustrations. Published
by the D. Van Nostrand Co., New York.
Price $1.50 net. This is a new text book
for the use of students in colleares. see-

PATENT
ATTORNEYS

?
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^THEA.R.WILLIAMS MACHINERY CO.,lI-D
'J'.wif ^T. JOHN.N.B TORONTO WINNIPEG! VANCOUVER 1WINNIPEG VANCOUVER
JS*^

THE VALUE OF SERVICE RENDERED
is something we are rather proud of. Not content, however, with past achievements
or length of service, we are fully prepared to satisfy all demands made upon us
NOW. Your problem is our opportunity.

Particularly is this the case for Shell Machinery—whether for 6", 8", or 9.2"—^we are

ready to specify on complete layout and equipment.

Our Service Department for months past has been engaged in collecting, and have
now assembled all the requisite data for manufacturing the new types of Heavy
Hieh Explosive Shells. We anticipated this and are therefore prepared to furnish

any special type of machine, or complete equipment, for entire plants.

We guarantee Plants equipped and ready to raanufacture in four to eight weeks after

order is received.

The A. R. Williams Machinery Company, Limited
Toronto, Canada

IF IT'S MACHINERY-WRITE "WILLIAMS"

>M///MM/^M///M//MMMM///M/////M//MMMM///////////^^^^

illlllll
llllllll

WHAT DOES IT COST
To back a Solid Tap out of the work every time a thread is cut? Consider the |

damage to the threads and the number of broken taps. |

Goumetrlc C'ullapslng Tap, Cliiss "N-L," equipped wltli

Chastrs for Bottoming.

Tl,i:i!i

DO YOU KNOW ABOUT THE

Geometric Adjustable Collapsing Tap
that requires no backing off?

Applied to your Drill Press or Turret Lathe, it i
will do better work, in half the time, than solid g
taps. 1

GEOMETRIC COLLAPSING TAPS are as |
rigid as solid taps while cutting, but collapse m
their chasers automatically when the required J
depth has been tapped. 1

Send, for the Catalogue. S

THE GEOMETRIC TOOL CO. |
NEW HAVEN, CONN., U.S.A. |

Canadian Agents : ^
Williams & Wilson, Ltd., Montreal. The A. R. Williams Machinery Co., Ltd., Toronto, Winnipeg and St. John, N.B. §

Il|llllllll!llllllllllllllll|||lllllil|!|lllllll|l|||||llllllll||llllllillll!llil1lllllllllllllllllll llllllllilllllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllM^

/f what you want is not advertised in this issue consult the Buyers' Directory at the back.
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Steel Market

Owing to the fact that American mills

have withdrawn prices on a number of

steel products from this market, and

that they are not for the present solicit-

ing business in Canada, prices on Pitts-

burgh bars, plates and shapes will not

be given in the selected market quota-

tions until further notice. Steel com-

panies in the States are unable to ac-

cept new business from tiiis market as

their output is booked up for several

months ahead and furthermore prices are

so variable that a firm quotation cannot

be listed with any degree of accuracy.

Canadian mills have advanced prices

on steel bars 25 cents, and are quoting

$2.75 per 100 pounds, Toronto. Quota-

tions on iron bars are unchanged at

$2.50 per 100 pounds. Prices on steel

bars are subject to change without no-

tice and quotations are made only for

immediate acceptance. The market is

very strong and active and every indi-

cation points to still higher levels. ^ The

demand for steel for shells continues

to increase and the capacity of the mills

will be taxed to the limit to take care

of the tonnage that will be required for

the new orders for munitions. The steel

industry is passing through a phenomen-

al period of prosperity which will bene-

fit the trade to a degree never antici-

pated as recently as twelve months ago.

No other price changes except the ones

noted above have been made this week,

but boiler tubes and boiler plates will

no doubt advance in the near future.

Bolts, nuts and wrought iron pipe are

very firm and higher prices are antici-

pated.

Prices of galvanized sheets are firm

and are expected to advance. The mar-

ket is unsettled and it is said that some
makers have practically withdrawn
from the market. The scarcity of steel is

affecting the sheet makers, acid is scarce

and high, while the abnormal price of

snelter is also an important factor in

the situation.

In the United States the market is

very strong and prices on steel pro-

ducts continue to advance. Steel com-
panies are extending their plants and
are operating at capacity. Many mills

have their output sold for four and five

months ahead, and some for the first half

of next year. There is a very heavy de-

mand for steel bars for munitions and
prices are going higher. Steel bars,

plates and shapes are now beins: quoted
at 1.70c Pittsburgh. Bessemer and forg-

ing billets are hisrher and are being quot-

ed at $27 and $48 per ton Pittsburgh, re-

spectively. Wire rods have advanced,
and are now quoted at $.37 f.o.b. Pitts-

burgh. Black sheets are higher at $2.25

Pittsburgh.

Pig Iron
The market is strong and prices of

domestic and American pig iron are

higher. Hamilton and Victoria brands

have advanced 75c and are now quoted

at $21.75 per ton, Toronto. Grey forge

has advanced to .$15.95 Pittsburgh, while

Ijake Superior cliarcoal is now quoted

at $17.25 f.o.b. Chicago. The pig iron

market is becoming more active in sym-

pathy with that of steel. There is a

heavy demand for steel making grades.

Canadian consumers are buying heavily

in the States, but cannot get all the ton-

nage they require.

Old Materials

The market is firm with improved de-

mand for copper scrap and heavy melt-

ing steel. Prices are considerably firmer,

and zinc has advanced Ic, being now
quoted at 12c per pound. No.l wrought
iron and No. 1 machinery east iron are

both stronger and higher. All grades of

grass are in good demand and prices

are firm.

ALLIES PURCHASING
AGENTS

The Trade and Commerce De-

partment, Ottawa, has published

the following list of purchasing

agents for military purposes for

the allied Governments:

International Purchasing Com-
mission, India House, Kingsway,

London, Eng.

French.—Hudson Bay Co., 56

McGill Street, Montreal; Captain

Lafoulloiuc, Hotel Brevort, New
York; Direction de I'lntendencc

Ministere de la Guerre, Bordeaux,

France; M. De la Chaume, 28

Broadway, Westminster, London.

Russian.—Messrs. S. Ruperti

and Alexsieff, care Military At-

ache, Russian Embassy, Wash-
ington, D.C.

Machine Tools

The situation in the machine tool

market is much the same as last week.

Dealers are very busy figuring on tools

for the large shells and have sold a num-
ber of lathes for machining the 6-in.

type. A large number of lathes, 24-in.

to 30-in. swing, will be required for the

large shells, and it is understood that a

considerable amount of business is ready

to be placed by the various firms who
are preparing to undertake their manu-
facture. Prices of lathes and other tools

have advanced considerably, but deliv-

eries on the large size latfies are not as

backward as on the smaller tools. Sec-

ond-hand tools suitable for shell work
have risen in price, and are not so easy

to obtain as formerly, the market having

become depleted.

Supplies

The market continues active and

prices are firm. There are no price

changes of importance to note this week
but there is an upward tendency in some
lines. Linseed oil is expected to advance

again. Waste is firm and in good de-

mand. Higher prices are anticipat«d for

red lead, and lead wool may also ad-

vance.

Metals

The market is steady and there are no

price changes to note with the single

exception of spelter which has advanced

again. The tin market which advanced
sharply last week on a report that the

Suez (^anal was closed is now weak as a

result of this rumor having been

proved incorrest. Copper is higher in

London, but unchanged here. The ad-

vance in spelter is due to a scarcity of

this metal and an apparent attempt to

excite the market. The lead market is

firm but unchanged. Considerable

strength has developed in the antimony

market and prices are very firm. The
scarcity of aluminum continues and

prices are nominal.

Tin.—The strong market which de-

veloped last week has not been main-

tained and the market is now dull and

weak. The Suez Canal scare had ap-

parently no foundation in fact, conse-

quently the market fell off, but recovered

later. There is a scarcity of spot tin and

should business improve the price might

advance. Local quotations are unchanged

at 48c per pound.

Copper.—The market is strong and

higher in London. There has been some

heavy buying recently, and it is thought

that the market will go higher before the

movement stops. Local quotations are

firm and unchanged at 20c per pound.

Spelter.—The marke is unsettled and

quotations nominal. A scarcity of spel-

ter in London has resulted in a further

advance in prices for prompt and end

of November requirements ; futures, how-

ever, are selling at a discount. Spelter

has advanced 2c and quotiations are

nominal at 20c per pound.

Lead.—The market is quiet but firm.

The "Trust" price is being well held

at $5.25, New York, and it is probable

that it may advance. Local quotations

are unchanged at 7c per pound.

Antimony.—The market is very

strong with an upward tendency. There

is a scarcity of spot antimony and a

large business is being done in futures.

In the London market, the price of anti-

mony is controlled by the British Gov-

ernment which helps to steady the mar-

ket. Local quotations are firm and un-

changed at 40c per pound.

Aluminum. — The situation is un-

changed and supplies are still very dif-

ficult to obtain. Quotations are un-

changed at 65c per pound.
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Would You Expect the Judgment of Such
Firms as These to be Sound ?

One or two of them MIGHT be mistaken—but is it likely they ALL were when they
selected the Liternational Time Recording Company system in preference to all others?

Acton Publishing: Company
Aikenliead Hardware Co.
AntosaleN Gum & Cliocolate Co.
A. A. Allan Limited
W. If. Banfleld & Son
Beal Bros.
B«»ardmore & Co.
Blaclftiall & Co.
Boake Manufacturing Co.
H. F. Bowser Company
Britisti American Oil Co.
Brigdens Limited
Brown Bros.
F. X. Burt Co,
Canadian Carpet Co,
Canadian Fairbanks-Morse Co.
Canwlian General Electric Co.
Canadian Kodak Company

l>oniinion Radiator
K. G. l>un
Dunlop Tire & Rubber Co.
T. Eaton Co.
Eby, Blain Limited
H. I*. Eckhardt Co.
Firstbrook Box Co.
Flett, Lowndes Co.
E. AV. Gillett Co.
Abitibi Power & Paper Co.
Goodyear Tire & Rubber Co.
Gourlay, H'inter & Leeiningr
Geo. Hees & Son.
Heintzman & Co.
Canadian Rumley Company
City Dairy
Confederation Life Association
Consumers' Gas Co.

Copeland, Chatterson Co.
Canadian Paeifle Railway Co.
Canadian RuUini^ Mills Limited
Canadian Steel Foundries
Canada Carbide Co.
Canada Cement
Canada Sus:ar Refining: Co.
Dominion Guarantee
Dominion Iron & Steel Co.
Ford Motor Company
llud8on Bay Knitting^ Co.
Ideal Bedding Co.
W. R. Jobnston Co.
Julian Sale Leather Co.
Ambrose Kent & Sons
Massey-Harrls Co.
Mathews, Blackwell Co.
Methodist Book Room

MacDonald Manufacturing Co.
McLaughlin Carriage Co. .

31cLean Publishing Co.
Nasmith Co.
Ontario Wind Engine Co.
Russell Motor Car Co.
Salada Tea
Saturday Night
Toronto Carpet Co.
Toronto Electric Light
Toronto Street Railway
Toronto Type Foundry
Tnrnbull Elevator Co.
A. R. Williams Machinery
Alaska Feather & Down Co.
Ames, llolden, McCready Co.
Canadian Car & Fooiidry

The IntPMifitional Time-card System shows every employee in

figures of his own making, IN RED. exactly how much time
he has lost during the week. This record saves all disputes and,
incidentally, gre-.itly facilitati's the pay-roll make-up, as the
cards can be distributed amongst several clerks. A big loss
of time known as "walking time" between door and bench can

also be entirely eliminated. These are only a few of the many
excellent and exclusive features of the International Time-card
System.
We are the largest manufacturers of Time Recording Systems
in the world. Our advice is free to manufacturers "who wish to
improve their cost-keeping systems. Correspondence is invited.

International Time Recording Company of Canada, Limited
Ryrie Bldg., Corner Shuter and Yonge Sts., TORONTO

Montreal Representative: CHARLES COLE
Cartier Bldg., McGill & Notre Dame Streets

F. E. MUTTON,
General Manager

Advertisers Cannot
Be Overlooked

Being in the background of a manufacturer's mind at a

moment which decides the direction business shall take,

may mean serious losses. When you advertise you cannot

be overlooked—you always receive consideration—a con-

sideration above that accorded the house that does not see

the benefit of talking to the manufacturer when he has the

time to listen — when he sits down to read Canadian

Machinery.

If what you want is not advertised in this issue consult the Buyers' Directory at the back.
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aRAm EXPORTS REDUCED
WITH little prospect of improved eon-

fliiioiis in the month of November, re-

ports jf , this year's grain exports

througli the port of Montreal up to the

end of October show a distinct falling

off as compared with the corresponding

period last year, while a large increase

of {frain shipped from many of the At-

lantic ports of the United States is re-

corded.
,

The total amount of grain exported

from Montreal to October 31 of the cur-

rent year is .34,664,528 bushels, accord-

ing to reports compiled by the Board of

Trade, as compared with 58,112,000

bushels for the corresponding period of

1914, a decrease of 23,447,472 bushels.

The total for this year is made up of

27,807,108 bushels wheat, and 5,886,000

bushels oats, the remainder being corn

and barley.

Total exports of grain from St. John,

N.B., for the same period, show a smaller

diminution as compared with last year.

tlie figures, as compiled by the Consoli-

dated News Statistics and Transporta-

tion Bureau, of Philadelphia, being

5,174,000 bushels for 1915, and 5,556,000

bushels for 1914.

OCTOBER EXPORTS NEARLY
DOUBLED

THE feature of the monthly statement

of Canada's trade, issued on November
19, by tlie Hon. J. D. Reid, Minister of

Customs, is the very substantial increase

in the volume of exports. For the month
of October last, Canada exported eighty

million dollars worth of goods, or near-

ly double the exports for the correspond-

ing month of 1914.

There are increases all alonti: the line,

the chief being agriculture, $39,833,000,

compared witli $17,900,000 for October,

1914; animals and their product, Octob-

er, 1915, $12,000,000; October, 1914, $8,-

000,000; manufactured goods, October,

1915, .$12,800,000; October, 1914, ,$7,100,-

000 ; minerals, $6,600,000, compared with

1>5,104,000, while there is a substantial

increase in the export of fisheries and
lumber.

The exports for October doubled the

imports for the same period, the imports

being $39,000,000, made up of .$22,800,-

000 dutiable goods, and $16,700,000 free

goods.

The total Canadian trade for October,

1915, was $150,000,000, compared with

$139,000,000 for the corresponding

month last year. The statement shows
that the Canadian trade for the seven

months ended October last was $709,-

000,000, compared with $640,000,000 for

the corresponding seven months of 1914.

For the seven months ended October last,

the exports of agricultural products

reached $100,000,000, compared with

.$75,000,000 for the corresponding period

of 1914. For the seven months of the

present fiscal year the exports were

largely in excess of the imports, the lat-

ter being $253,000,000, and the domestic

exports $336,000,000.

CANADIAN COMMERCIAL INTELLIGENCE SERVICE
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers upon all

trade matters. Canadian Trade Commissioners and Commercial Agents should be kept supplied with catalogues, price lists,

discount rates, etc., and the names and addresses of trade representatives by Canadian exporters. Catalogues should

state whether prices are at factory point, f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

CANADIAN TRADE COMMISSIONERS.

Ar{j:entine Republic.

H. R. Poussette, Reconqulsta, No. 46, Bueuos Aires. Cable
address, Canadian.

Australasia.

D. H. Boss, Stock Exchange Building, Melbourne, Cable ad-
dress, Canadian.

British West Indies.

E, H, S. Flood, Bridgetown,- Barbaftoes, agent also for tbe
Bermudas and Britlab Guiana, Cable add-reSs. -Canadian. ••

China.

J. W. Ross, 13 N'ankiug Road, Shanghai.. Cable address,
Cancoma. .

• ' -

Cuba. . '^ ^ J-r- 4 :• f y. ^

Acting Trade Comuiissiiiner, Lnnja del "Cbmerclo, Apartado'
1290, Havana. Cable address, Cantraccm.

France.

Phillipe Rpy, Commissioner General, 17 and 19 Boulevard des
Capucines, Paris. Cable address, Stadacona.

Japan.'

G. B. Johnson, P.O. Box 109, Yokohama. Cable address,
Canadian.

HoUand.
Acting Trade Commissioner Zuidblaak, 26, Rotterdam. Cable

address, WatermlU.

Newfoundland.
W. B. Nicholson, Bank of Montreal Building, Water Street,

St. John's. Cable address, Canadian.

New Zealand.

W. A. Beddoe, Uiiion Buildings, Customs Street, Auckland.
C:ii)Io. address, Canadiau.

Son(h Africa.
, ;

W. J. Egau, . N;orwlch Unlouj Bui^din^, Cape Town. Cable
address, Cantraccm.

United :King:dom.
E. do Ji. -iriiaud, Sjun Building. Clare Street, Bristol. Cable
;<. address, Canadian.';

"*J; E. Ray,' Central House, Birmingham. Cable address,
Canadian.

Acting Trade Commissioner, North British Building, East
Parade, Leeds. Cable address, Canadian.

F. A. C. Bickerdike, Canada Chambers, SO Spring Gardens,
Manchester. Cable address, Cantracom.

J. Forsythe Smith, Fruit Trade Commissioner, Canada Cham-
bers, 36 Spring Gardens. Manchester.

J. T., Lithgow, 87 tTnion Street, Glasgow, Scotland. Cable ad-
dress, Contraeom.

Harrison 'Watson, 73 jjasingliall Street, London, E.C., England.
Cable address. Sleighing, London.

SPECIAL TRADE COMMISSIONEI^-TjUMBER.
H. R. McMillan; visiting Europe, Africa, Australasia and the f)rient.

CANADIAN COMMERCIAL AGENTS.

British West Indies.
Edgar Tripp, Port of Spain, Trinidad. Cable address,

Canadian.
R. H. Curry, Nassau, Bahamas.

Norway and Denmark.
C. E. iSontum, Grubbeged No. 4, Christiana, Norway. Cable

address, Sontums.

Svnth Africa.

D. M. McKibbiii, Room 34, Permanent Buildings, Harrison

Street, Johannesburg.

E. J. Wilkinson. Durban, P.O. Box 673. Durban, Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.
Unitetl Kingdom.

W. L. Griffith, Secretary, 17 Victoria Street, London, S.W., England.
Cable address. Dominion, London.
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COVERS -^«|. ^
TMCONnNENT^ '"' COVERS '

THE CONTINENT"'

TN every important city of North America the Johns-
A Manville purchaser finds Johns-Manville Service.
It exists for his benefit and in order that every J-M
Product sold him may render continuous satisfaction.

Actual service has proved that J-M Fire-
proof Cold Water Paint reduces lighting

bills at least 25%
It brightens up corners and dark places, thereby,

making daylight la*t longer and necessitating the
use of fewer lights when working at night.

And in addition to this great saving, the pro-
ductiveness of employees is increa-^ed from 10 to

40%, according to local conditions. ,
—

•

J-M Cold Water Paint is composed of various
minerals and cementing compounds and is mixed
with ordinary water, which costs you jjractically

nothing. Du^e to this economy, this paint costs

only a fraction as much as oil paints. It covers
a greater area and one layer covers better than two
layers of oil paint.

J-M Fireproof Cold Water Paint, when applied

according to simjjle directions, forms a hard, firm,

sanitary and odorless coating which will not chalk,

scale, peel or rub off.

Ili/nir KKiiiii .1 M Cuhl M'liirr fdttll Ajti-r vniiiii .1 U iiiltiniitcr I'liiiit

Contains no oil, alkali, lime or injurious chemicals,
so won't discolor with age nor harm hands or cloth-
ing. Being'absolutely fireproof it is approved by the
Fire Underwriters, therefore insurance premiums are
often reduced where it is used.

Themethod tobe used to carry steam under-
ground is no longer a matter of experiment
Because facts point to the J-M Sectional Conduit System as being most efficient and
economical. There are several considerations that must be given due thought in every
underground steam line. (1) Efficiency—the ratio of the steam you send through the
line to that which is received at the other ^nd. (2) Cost—rmeaning total cost; that

is, first cost, repairs, insjjection and maintenance. (3) Durability—How long it will

last, or "how soon must this .system be renewed." (4) Depreciation—which means
the money you must earn,,,and save, to pay for the renewal of the installation when
the present one is gone.

J-M SECTIONAL CONDUIT
is the logical choice under all these considerations.
Efficiency—90% and up. Cost—lowest yet. Life—endless. Depreciation—negligible.

Tests that prove this are yours for the asking. Tell us where to send them.

The Canadian H.W. Johns-Manville Co.,Ltd.
TORONTO MONTREAL WINNIPEG VANCOUVER

// what you want is not advertised in this issue consult the Buyers' Director]/ at the back.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants. Etc.; Construc-

oon of Railways, Bridges, Etc.; Municipal Undertakings; Mining Newt.

Engineering

Vancouver, B.C.-

will build an oil

Inlet.

-The Shell Company
rcflnery on Biirrard

Seaforth, Ont.—The Robert Bell En-

gine Co. have been awarded a contract

for shells.

Hamilton, Ont.—The Acme Stamping

Tool Works will make an extension to

their plant to cost $3,000.

Vancouver, B.C.—The molding shops

of the Vancouver Engineering Works,

were damaged in a recent fire.

Leamington, Ont.—The town council

will purchase two 110 h.p. return-tube

boilers for the pumping station.

Montreal, Que.—The Castings Co. of

Canada, which was recently incorpor-

ated, will build a foundry at Valleyfield,

near here.

Fort William, Ont.—The Tort Wil-

liam Coal Docks Company will build an

extensive addition to its plant on Mis-

sion River, to cost $200,000.

Petrolia, Ont.—A beet sugar refinery

will probably be built by the Marine
City Sugar Co. The cost of buildings

and plant is estimated at $800,000.

CoUingwood, Ont.—It is reported that

the Imperial Steel & Wire Co. have re-

ceived an order for shells in addition to

the order for war material recently an-

nounced.

Orillia, Ont.—The J. R. Eaton & Sons
have received a contract for 25,000 six-

inch shells. The company have for some
time been working on a large order for

ammunition boxes.

Gait, Ont.—Owing to trouble at the

pumping station, the Waterworks Com-
mission have practically decided to pur-

chase another electric motor to drive one

of the turbine pumps.

Welland, Ont.—The Electric Steel &
Metals Co. are building a new machine
shop 300 ft. long by 50 ft. wide, and an

office building 50 ft. by 40 ft. An elec-

tric furnace is also being installed for

turning out shell blanks.

Montreal, P. Q.—The Standard Steel

Co., which has recently been incorpor-

ated, has taken over an existing foundry
on Atlantic avenue. The plant will bo

equipped and operated as a steel foun-

dry. An extension to the plant is con-

templated.

London, Ont.—Plans for an additiim

to the Ford factory on Waterloo Street

are being prepared, although no con-

struction work will be started this year.

The company has purchased a site, 180

by 232 feet, in the rear of its present

building, on which the new structure will

be erected.

Dawson, Y. T.—The steam generating

plant of the Canadian-Klondike Mining

Co. was completely destroyed by fire

Oct. 30. The plant was used for driving

dredges, heating the company's shops,

etc. The machinery burned included

three large water-tube boilers and a

400 k.w. steam turbine. The plant is to

be rebuilt on a larger scale.

Welland, Ont.—The Canada Forge Co.

will build an extension to their plant.

The new building will have a ground

area of 180 x 80 feet, and will be of

structural steel. The cost is estimated

at $20,000, and the equipment to be in-

stalled will cost $100,000. The building

will be used for four additional hydrau-

lic presses for making six-inch high-ex-

plosive shells. T. J. Dillon is manager.

Vancouver, B.C.—The recently organ-

ized Port Moody Steel Works, Ltd., are

now busy clearing their site at Port

Moody and anticipate within a short

time starting construction work on their

buildings, being far enough advanced

early in the new year to start operations.

The company has a 100-acre site at Port

Moody and the council of that place

have guaranteed bonds to the extent of

$100,000.

Electrical

Granton, Ont.—A Hydro-Electric svs-

tem will be installed here at a cost of

$5,000.

Forest, Ont.—The Town Council con-

template installing a Hydro-Electric

system.

Verdun, Que.—Council is considering

the extension of the electric lightinLi

system.

Granton, Ont.—The Township of Bid-

dulph purpose spending $3,500 on a

Hydro-Electric distribution system. A
by-law will be voted on .

Petrolia, Ont.—Construction work on

the hydro system has been suspended

because the Commission 's recommenda-
tions have not been carried out.

Orangeville, Ont.—The county has

passed a by-law guaranteeing the bonds

of the corporation of the Town of

Orangeville to the amount of $33,000,

rei)ayable in 20 years, for the purchase

of the plant of the Pine River Light and

Power Co., and to provide for the cost

of a plant to distribute electric power

to be supplied by the Hydro-EIeetric

Power Commission of Ontario.

Eugenia Falls Plant.^The new power
plant at Eugenia Falls owned by the

Ontario Hydro-Electric Commission was

formerly opened by Sir Adam Beck on

November 18th. The plant will serve

a large section of the. Georgian Bay dis-

trict with electrical energy. The present

capacity of the plant is 4,000 h.p., but

8,000 h.p. can be developed. The total

head of water available is 450 feet. The

plant represents a capital investment of

$600,000 and transmission lines and

transformer stations $500,000 more.

Should the circumstances warrant, the

Eugenia Falls plant can be linked up

with the other two plants on the Severn,

namelv. Big Chute and Wasdall's Falls.

Municipal

London, Ont. — The contemplated

waterworks extensions include a pumi>-

ing installation.

Dryden, Ont.—The Town Council are

considering the question of installing a

waterworks system.

Port Dover, Ont.—The town council

contemplate making extensions to the

waterworks system.

Southampton, Ont.—The installation

of a hydro-electric system is under con-

sideration by the town council.

West Lome, Ont.—A by-law will be

prepared to submit to the ratepayers to

borrow $8,000 for a hydro-electric

system.

Owen Sound, Ont.—A by-law will be

voted on by the ratepayers to authorize

a loan of $12,000 to the Owen Sound

Shoe Mis. Co.

Peterborough, Ont.—A by-lay is being

prepared covering a loan of .$3,500 to

J. €. Ellis, who proposes building a

mattress and bed-spring factory.
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THE BANFIELD
PLUG MILLER

THIS machine is especially designed for fin-

ishing base plugs, turning the outside
diameter, finishing the face with any camber
desired, and milling the thread, all in one
chucking, the complete plug being finished in

three minutes by unskilled labor.

The machine is equipped with quick draw in collet.

Drive pulley 16" x 4", with bronze bush having cut jaw
clutch for turning and facing. Bronze worm gear 74 to 1

ratio, with cut jaw clutch for milling, driven by 10" x IV^"
Hanged pulley. The milling cutter is driven by an 8" x 2^/2"

Hanged pulley. Tool post carriage is equipped with power
feed (two speeds) having automatic stop. Power feed

pump with relief valve driven from worm shaft (all drives

direct from main line shaft). Rigidly built, simple and
economical to operate.

BUILT EXCLUSIVELY BY

Edwin J. Banfield
For Turning, Facing and Milllui; the Thread on Gas

Cheok Plugs for Hlgih Explosive Shells. STAIR BUILDING, TORONTO, ONTARIO

HOISTING
AND

CONVEYING

MACHINERY

Overhead Runways and

Trolleys, Cranes, Der-

ricks, Chain Blocks,

Electric Hoists and
Trolleys, Rope Blocks,

Friction Hoists, Hy-

draulicand Hand I'ower

Ash Hoists, Coal Hand-

ling Machines, Cjravity

Roller and Spiral Con-

veyors.

We Are Installing

BEATH OVERHEAD TRACKS,
TROLLEYS AND HOISTS

For Hoisting and Conveying

5-in.y 6-in., 8-in. and 9.2-in. Shells

in the receiving, forcing, machinery and shippiuc; department.«.

Beath Overhead Runways require no floor space and are par-

ticularly adapted for thi.s service.

The weight of these Shell.* have caused a new problem in hand-
ling that will have to be met and overcome by mamifacturers of

the.oe heavier types of explosives

Let our engineering department show you how a Beath Overhead
Runway can he ina.de to fit into your requirements.

W. D. Beath & Son, Limited
ENGINEERS AND MANUFACTURERS

20 Cooper Avenue - TORONTO

// what you want is not advertised in thi.'f is^sue consult the Buyers' Directory at the back.
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FIRE
For

Heat-Treating
Furnaces, etc.
USING ELK IIKE ItKICK IN
LINING HEAT - TREATING
FUKXACBS IS ANOTHKK WAY
OF ADDING TO THEIR EFFI-
CIENCY, ECONOMY AND
DURABILITY.
We carry In stock a large variety
of shapes and sizes.

Write for catalog:.

We can fill all orders promptly.

The Elk Fire

Brick Co. of

Canada, Ltd.

' Federal Life

Building,

Hamilton,

Ontario

WeKnow
you are anxious to buy

Canadian Made
goods.

The Imperial
T

Chuck
is manufactured by

Ker&Goodwin
Brantford, Canada

Brockville, Ont.—The ratepayers have

viitod in favor of granting exemption of

ta.xes to the Newell Manufacturing Co.,

who propose establishing a branch fac-

tory here.

St. Marys, Ont.—There is a prospect

of St. .\farys getting a new industry. A
Michigan concern has written to council

asking what terms the town could oflEer

should it locate here.

Edmonton, Alta.—The City Council

has decided to submit a by-law on De-

cember 1."? authorizing an expenditjire

of $275,000 on the construction of a

sewage disposal plant. I"^--''. '?>

Eegina, Sask.—The city wilkinstali

a new pumping unit at its waterwoi'ks

plant to be driven by electricity, and
have a capacity of 2,500,000 gal.; per

day and to cost $12,000. George Beach
is the clerk. '

:

Orillia, Ont.—The by-law for raising

$50,000 for the purpose of rebuilding the

town hall according to the plans pre-

pared by Messrs. Burke, Horwood "&

White, was decisively defeated by the

ratepayers on Nov. 17.

Port Dover, Ont.—Port Dover may
shortly install. a waterworks system. The
town hiis two alternatives. Water can
be brought by gravitation from Doan's
Springs, which are two miles from the

town. The other way is to take the

water out of Lake Erie. It is proposed,

if the latter plan is chosen, to build an
intake pipe of 1,200 feet, and then have
mechanical filters, which would be estab-

lished' near The Globe' Park. "E..^.
•Tames, of Toronto, is the engineer.

^rockviUe, Ont.—Seven- ten(J«rs have
been received by the Water and Light

Commission for the proposed filter plant.

The followina: alternative proposals are

being considered: Barber & Grant, To-
ronto, A. .$34,000 ; B. $94,500. New York
Continental Jewel Co., A, $35,000; B,

$87,128. Pittsbursrb Filter Co., A, .$42.-

ni6; B, $97,746. Roberts Filter Co-
Darby. Pa.. A, $39,000; B, $95,193; C,

equipment only, $36,500. Norwood Filter

Co.. Cowansville. Que., A. $40,800: B,

$94,057.

Parry Sound, Ont.—An explosion at

Nobel last Monday wrecked a section of

the plant of the Canadian Explosives,

Ltd.

Kingston, Ont.—The Separate School

Board are coiisidering the question of

installiflg fire escapes on the school

building hvrc

IngersoU, Ont.—Tiie Waterhouse Knit-

ting Mills will be extended, the factory

remodeled atfd new machinery installed.

Thomas Waterhouse is the president.

Haileybury, Ont.—It is understood

that the purchase from G. A. Foster of

his sawmill here by the Riordon Paper

Mills rff ^Monfreal, will be followed by

the buildiiig of a.large palp and paper

mill. .
'i:'

General Industrial

St. Anns, N.S.—The Cape Breton Pulp
Co. will rebuild their plant which was
recently destroyed by fire.

Halifax, N.S.—The Brandram-Hen-
derson Co., paint and white lead manu-
facturers, will build a new factory.

Fort Erie, OntL—The International

Safe Co. will build an extension to their

factory. S. A. Waugh is president.

Tenders

Grand'Mere, Que.—Tenders aire being

received for the supply of one'roOO h.p.

turbine arid dynaioo. Engriieer.- L. S.

Pariseau, Montreal.

St. Hyacinthe, Que.—Tenders will be

received up to December 14, for a me-

chanical filter plant. Plans and speci-

fications may be obtained at the office

of Hector Cadieux, city engineer.

Toronto, Ont.—Tenders will be re-

ceived until Tuesday. Nov. 23. 1915, for

USED MACHINERY
FOR IMMEDIATE DELIVERY

MISCELLANEOUS
No. 2 Hurlbut-Rogers Cutting Off Machine
Stjle D Matson Cutting Off Machine
No. 3 Cincinnati Gear Cutter
Wilmarth-Mai-mon Drill Grinder
2 H.P. 220 volt D.C Polishing Lathe
No. 60 Heald Cylinder Grinder
Lincoln .Miller (bid style)

1O-2C-25.30-35 H.l". 220 volt. A.C. Motors
No. 1 American Oil Extractor
No. 200 Oil Extractor
30 X 30 X 8 Gray Planer No. 9»
24. X 24- X 8 Gray Planer
32" Triple Geared Rhaper No. 46

No. 1 Grenit'r Rivetinc Machine

BORING MACHINES
2-Spindle Ne^vton Horizontal Cylinder Boring
Machine

42" Bullard Vertical Boring Mill with two heads

DRILL PRESSES
26" Barnes sliding head
L3" I'rentiss sliding head
20" Barnes wheel and lever feed
22" Kcrkhoir lever feed
11" 2-spindle Uockfon'
4 ft. Nilcs Plain Radial
4-3pindle Gardam Adj. gang
i;3" Hoefer with tapping attach.
3-Spindle Barr (2)

2-.Spindle Ueed (10)

3-Spiiidle Reed
4-S(pindle Reed (4)

LATHES
2 X 24 Jones '& Lamson (old style)

16 X 6 Porter (plain rest)

13 X 8 Putnam (plain rest)

18 X 12 Blaiwlell with tnrret
18 X 6—H4 holi^p. f. turret

IS X 3 I^odgc & Shipley
18 X 8 Daris & Eean with tnrret
18 X !•> Ameriran (tool room)
21 X 10 Loilce & Shipley
22 \ 12 New Haven
18" X 8' L<xlse & .Shipley No. 60
18" X 10' Lodge & Davis No. 53

16" X S' Ivo<Ice & Davis No. 37

IS" X S' Lodcc & Davis No. 80
20" I 10' Putnam with grinding attachment No.

52
26" X 30' Special .ShaftinE Lathe No. 83

VONNEGUT MACHINERY CO.
47 South Meridian St., Indianapolis, Ind.
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automatic roller fire doors at new Cen-

tral Technical School. Specifications may
be seen and all information obtained at

the office of the Superintendent of

Buildings, City Hall.

Toronto, Ont.—Tenders will be re-

ceived by the Board of Education until

Friday, Nov. 26, 1915, for ventilating

fans, iron fence, ash hoist, local tele-

phones, bronze tablets, steam fittings,

etc. Specifications may be seen and all

information obtained at the office of the

Superintendent of Buildings, City Hall.

Halifax, N.S.—Tenders will be re-

ceived by the Governor of the Province

of Macao, up till January 8, 1916, for

the supply of a steel, self-propelling

dredge for the use of the Macao Har-

bor Works. Full particulars may be ob-

tained at the office of Fred. H. Oxley,

Consul for Portugal, Keith Bldg., Hali-

fax, N.S.

Toronto, Ont.—Tenders will be re-

ceived by the Chairman, Board of Con-

trol, City Hall, up to Tuesday, Decem-

ber 7, 1915, for the supply and erection

of a mechanical mixing apparatus for

the high-level chlorination plant, Wilton

avenue and Don River; also the supply

and erection of a mechanical mixing ap-

paratus for the low-level chlorination

plant. Eastern avenue and Don River.

Specifications and forms of tender may
be obtained at the Works Department,

Room 6, City Hall.

CANADIAN MACHINERY

Contracts Awarded
Toronto, Ont.—The contract for build-

ing the new incinerator has been award-

ed to E. H. Thomas of this city at $84,-

500.

Hespeler, Ont.—Grill Bros, have been

awarded the contract for the waterworks

pumping station and will start work at

once.

Woodstock, Ont.—The contract for

the new steel bridge over Thames street

has been awarded to the Hamilton

Bridge Co., Hamilton, Ont., for $3,190.

Berlin, Ont. — The Canadian Allis-

Chalmers, Ltd., Toronto, have been

awarded the contract for the pumps for

the new sewage disposal plant. The

amount of the tender was $4,492.

65

Building Notes

Samia, Ont.—A new public school

building will be built at an estimated

cost of .$50,000.

Montreal, Que.—The D. H. Hogg Co.

will build a factory to cost $5,000. A
building permit has been obtained.

Montreal, Que.—A building permit has

been issued to tlie City Ice Co., who pro-

pose building a plant at a cost of $2,-

500.

Toronto, Ont.—The foundations have
been completed for the new offices for

the Board of Education. The building

will cost $100,000.

Vancouver, B.C.—-A Union Station

for the Great Northern and Northern
Pacific Railways will be built on a site

purchased on P'alse Creek. Fred. L.

Townley, of Vancouver, is the architect.

Toronto, Ont.—The Board of Educa-
tion have ol)tained a permit to erect the

new Park School, costing $186,000. The
plans call for the erection of a three-

storey brick building at ]26 Sydenliam
street.

rersonal

Col. Frederic Nicholls, president of

the Dominion Steel Corporation, has ar-

rived in London on a visit to the Old

Country.

Colin C. Campbell, senior member of

the firm of R. Campbell & Sons, pottery

manufacturers of Hamilton, Ont., died

on Nov. 15, aged 53 years.

Alfred W. Smithers, chairman of the

English Board of the Grand Trunk
Pacific Railway, who has been spending

several weeks in Ottawa and Montreal,

sails this week for England.

Trade Gossip

The Munitions Committee has ruled

that the price of steel for ammunition
to be made in Canada shall not exceed

31/2 cents a pound.

The Canada Cement Co., Montreal,

which recently received a large order for

the manufacture of shells, will install an

electric furnace for the purpose of mak-
ing the steel required.

Cobourg, Ont.^The machinery in the

old Provincial Steel Co.'s plant here has

been purchased by the A. R. Williams
Machinery Co., of Toronto, and will be
shipped to Victoria, B.C.

Calgary, Alta. — The Calgary Iron
Works has received an order for an ad-

ditional 5,000 shells. The Buckeye Ma-
chinery Co. is about to get another con-

tract. The latter company may get an
order for 50,000 shells.

South Porcupine, Ont.—By changing
the gold extraction system from the old

amalgamation process to cyanide it is

expected a greater recovery will be made

PETRIE'S
WEEKLY LIST
Of New and Used Machine

Tools in Stock for

Immediate Delivery

Turret Lathes and Screw
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Here's a Suggestion

MacLeanV
As a Christmas gift to your friends, will be

like a new gift every month of the year.

Besides it will save you time, worry and

expense.

Enclosed please find the sum of $ ,

for which send MacLean's for one year to

(Sender's name and address)

MacLean Publishing; Co., Limited
143-153 University Avenue, Toronto, Ontario

What You Do

Send us a list of those to

whom you liave decided to

send MacLean's, with their

addresses, remitting for each

at the regular subscription

rate of $2.00 per year. Write

names and addresses clearly.

What We Will Do

We will mail a beautiful

Christmas card to each of the

friends you have selected,

notifying them of the fact

that MacLean 's is to be their

Christmas gift from you.

This card, which will be

printed in colors, will reach

them on or before Christmas

Day. The current number

of MacLean 's will follow.

Tlie above card, printed in three colors, will reach the

recipient on Christmas Day.

w
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at the Dome Lake mill. The cyanide

equipment is now being added.

Amherst, N.S.—The buildings, plant

and machinery of the Hewson Pure Wool
Textiles Co. was sold on Nov. 17 to E.

F. Stevens of Halifax, N.S., representin^j;

the bond holders, for $102,000. The
concern will be reorganized.

The Pine River Light and Power Co.

power house, transmission lines, etc.,

within the corporation limits of Shel-

burne, N.S., will pass into the posses-

sion of the town December 1, the neces-

sary deal having been closed last week.
The town will pay $4,360 for the outfit.

Gold Medal for G. T. R.—Tlie Grand
Trunk system has been awarded the
gold medal (highest award) and diploma
for its exhibit at the Panama-Pacific In-

ternational Exposition at San Francisco.
The exhibit formed scenic, agricultural

and industrial resources of Canada.

Vancouver, B.C.—Applications for all

the forty acres of the False Creek fore-
shore which is being filled in under the
direction of the Board of Harbor Com-
missioners, have been received, accord-
ing to the members of the board. Among
those who desire to lease sites are a
number of local firms, but a number of
outside companies desire to establish in-
dustries here.

Maj:shall-Weden Machine Gun.—Wil-
liam Marshall, consulting engineer of
Toronto, one of the inventors of the
Marshall-Weden machine gun, has sold
to the St. Louis Car Co. the right to
manufacture the gun in all countries of
the world except Canada. It is stated
that he will receive about $30,000,000 in
commissions on a large order from the
French and Russian governments.

Demand for Old Rails.—The inabilitv
of the mills of the Pittsburgh district
to accept orders for steel rails for quick
delivery has resulted in numerous en-
quiries from foreign governments for
second-hand rails. It was learned last
Friday that agents for Italy, Switzer-
land and the Belgian Congo are trying
to place orders in Pittsburgh for 50,000
tons of old rails, fo be used chiefly for
repair work on Continental railroad
lines.

Empire Reconstruction.—Lord Rose-
bcry, speaking on Empiie reconstruction,
said that Im))erial sentiment in Canada
and Australia was at one time a pale
shadow of what it is now. The blood
which the Dominions have shed in our
behalf must in consequence change the
the Empire's constitution. lie could not
doubt that when the efforts of the Peace
Congress were over there will appear a
gigantic task of reorganization of the
British Empire. "We should have to

clean the whole of our slate before writ-

ing the new organization upon it," hi?

said.

The Dominion Steel Corporation is de-

voting particular attention to the pro-

duction of shell steel, which is in such
active demand, and is leaving the turn-

ing out of shells to the other companies.
The management went into the matter
of shell output with the old shell com-
mittee, but did not see its way clear to

take on the heavy capital outlay incident

to taking on shell production as well. It

is stated in steel circles that further

foreign orders, particularly Russian, are

now available, if the Canadian mills can
give any guarantee of being able to

make deliveries as required.

Dominion Industries Will Be Mobil-
ized.—The Economic and Development
Commission is receiving suggestions

from leading organizations interested in

agriculture, stock raising, fruit growing,
marketing transportation, immigration
and other matters affecting the progress
of Canada. Questions requiring the con-
sideration of technical experts will bi'

dealt with by proper special committees
of inquiry. It is the aim of the com-
mission to proceed as rapidly as possible

toward assisting in the mobilization of
the agricultural and industrial resources
so that Canada may be in the best pos-
sible pwsition to meet after-war condi-

tions.

Guelph, Ont.—Chief Engineer Gaby of
the Hydro-Electric, with his staff, has
been in the city recently in consultation
with the City Council. The members of
council went over the routes proposed by
the Hydro engineers and others that had
been suggested by the city engineer. The
route favored by the city engineer would
cost, Mr. Gaby stated, $150,000 more
than the one drawn by the Hydro en-
gineers in the first place. At the final

meeting of council a resolution was put
through favoring the original plans sub-
mitted by the Hydro engineers. This
means that the original plans, on which
Guelph 's share was placed at $700,000,
will be submitted to the ratepayers at

the .Tj'.nuary elections.

Steel for U.S. Battleships.—Congress
may be asked to place a temporary em-
bargo on exports of structural steel to
the European belligerents in order to af-
ford a sufficient supply of the metal for
use in the construction of the two battle-
ships, bids for which were opened at the
Navy Department last week. This plan
is suggested as a result of the disclosure
that neither of the new battleships can
be laid down before next summer he-
cause of a lack of steel. The entire out-
put of the American steel plants, it i.s

said, has been taken by the warring na-
tions. Secretary of the Navy Daniels,
who is deeply concerned over the fact,
liints tliat unless steel plants can be in-

Special Machinery
MADE TO ORDER

Mill Machinery, Engine Woric

Grey Iron and Brass Castings

TRY US FOR GENERAL REPAIRS

ALEXANDER FLECK, LIMITED
(Vulcan Iron Works) OTTAWA, ONT.

hawk''d
GHRONE
VANADIUM
STEE

Will

Give You
Exceptional

Shell Forging

Production

WITHOUT AN EQUAL FOR
BOTH FIRST AND
SECOND OPERATION
PUNCHES.
Comes to you heat-treated
and ready for use.

It does not stick to the
work.

There are many cases where
each punch has turned out
over 2,000 shells.

It means more shells, per
machine per day.

STEEL OF EVERY
DESCRIPTION.

Hawkridge Brothers

Company
303 Congress St., BOSTON, MASS

.
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CLASSIFIED
ADVERTISEMENTS

STEAM KNOINES FOR SALE—ONE 10 H.f'.

stationary boiler and settings complete; good
working order. Price one hundred dollars.

One 3 to 4 II. 1'. nprjprlit; good working order.
I'rlce fifty dolhirs. Apply to II. .\. Liiwrence,
West SlielTord. Quelicc.

FOR SALE
SALESM.\N WANTED — KSTAlU-iSHEU
house selling metnls, machinery and supplies
desires an experiem-cii man to take charge of

this line. Box 7r).s, Canadian Machinery.

FOR SALE—KICHAKDS INDICATOR, COM-
plete, with attachments, nearly new, in per-
fect order. Apply Canadian Machinery, 113
University Ave., Toronto.

FOR SALE
16 Engine Lathes

18-in. to 42-in. Swing

American Machinery Exchange
217 Centre St., New York City

Machinery For Sale
1—Automatic Grldley, I14 capacity.
1—16" shaper with countershaft and

swivel vise.
1—-New 4-spindle "Reed Prentiss" Bail-

Bearing Drill Press.
1—IG X 8 Davis Single Gear Engine

Lathe.
1—15 X 5 Flather Tool Room Lathe.
2—Fox Lathes, 1% and IV2 capacity.
1—18" Bardon & Oliver Turret Lathe,

power feed, back geared.
4—Electric Direct Current Breast Drills,

up to % capacity.
1—3-Ton Screw Pulley Chain Block.
4—5-ToTi Screw Pulley Chain Blocks.
2—t-Ton Screw Pulley Chain Blocks.

Ontario Metal Products Co.
Limited

102 FRONT ST. EAST. TORONTO

For Sale

Second-Hand Steel Tier-

ing Machine, operated by-

hand.

By the use of this machine

one man may lift as high as

the ceiling, if necessary,

heavy boxes, bales, rolls, etc.

This machine is in first-

class condition, and is offered

at a sacrifice.

Box 157

Canadian Machinery

duced to insure preference for Govern-

ment orders Congress may be urp:<'d td

act.

Imported Shell Forgings. A duty (if

321/4 per cent, is imposed on shell forg-

ings entering Canada from the United

States. Up to the present it has been

deemed wise by the Canadian Govern-

ment not to remove the tariff, as some
twelve Canadian companies have been

turning out forgings at a rate sufficient

to supply the needs of other manufactur-

ers who merely finish shells. Since the

recent further distribution of shell or-

ders by the Munitions Committee at Ot-

tawa it is, however considered advisable

in some quarters to have the duty re-

moved, on the ground tliat the output of

shells in Canada would be increased by

the importation of forgings from the

United States. It is announced from Ot-

tawa that the Munitions Committee has

fixed the price of steel for ammunition to

be made in Canada. It must not exceed

3140 per pound.

After the war what? We cannot go

back to the status quo ante. Class jeal-

ousy is breaking down in the trenches.

Two million soldiers will come back ap-

preciating the meaning of the phrase

"an officer and a gentleman;" 50,000 of-

ficers one and all saying that the men
are splendid. ... I believe that it

is good business to treat the workman
well, to welcome him as a partner—

a

junior partner who is bound to take a

more prominent share in the management
and the profits of the concern in the near

future. Good business or not, it is the

clear duty of every employer to-day. We
have had enough of the workman strik-

ing against the master in South Wales,

of the master hailing the workman be-

fore munition tribunals on Tyne and
Clyde, while the brothers of each are dy-

ing side by side in Flanders and Galli-

poli.—Chairman of a Controlled Estab-

lishment.

The Willys-Overland, Ltd., has recent-

ly been incorporated with a capital of

$6,000,000, and with head office in To-

ronto. The new company will take over

the complete motor business of the Rus-

sel Motor Car Co., Ltd., and the com-

plete Canadian business of the Willys-

Overland Co. The intention is not merely

to assemble, but to provide for the com-
plete manufacture at the West Toronto
plant of the Overland and Knin-ht mot-

or cars. John N. Willys, head of the

Willys-Overland Co., of Toledo, will be-

come president of the new company, and
T. A. Russell, present vice-president of

the Russell Motor Car Co., will be vice-

president. Lloyd Harris will also be a

member of the board, and there will be

other Canadian directors. It is under-

stood that under the new arrangement
the Russell Motor Car Co. will continue

Rumely-Wachs Machinery Co.

121 N. JEFFERSON ST.

CHICAGO ILLINOIS

A I-Vw of Our 8€cond-Hand TooIk In

9t04;k for Imuicdiate Delivery:

Automatic Screw Machines
Brown it Sharpe No. 2, "4 inch (2)

National Acme Xo. 53, 4-spln(ile, 1 lueh.

Pratt & Whitney, 1 Inch.

Hartford, 1 Inch.

Cleveland % Inch, friction disc feed (5)

Cleveland % Inch, plain (2)

Cleveland % Inch, plain (15)

Cleveland 2 Inch friction Jigger.

Wells % Inch.

Lathes
12" X 5' Fairbanks.
14" X 6' Silk.

16" X 0' LeBlond.
L'O" X 10' Flfield.
25" X 12' Reed.

Planers
30" X 24" X S' Pease. '

30" X 30" X S' Gray.
24" X 24" X 6' Lodge & Davis.
36" X 36" X 8' Fltchburg.
36" X 35" X 15' Woodward & Powell.

Presses
Bliss No. 18 o.b.l. (10)

Bliss No. 42 o.b.l. (3)

Kockford No. 2 o.b.l.

American Can No. 3 o.b.l.

American Can No. 4 o.b.l.

American No. 4Vi o.b.l.

Wold No. 12 open back (5)

Crosby No. 40 open back (4)

Crosby No. 18 o.b.l.

Crosby No. 19 o.b.l. (4)

Crosby No. 119 o.b.l.

Crosby No. 1 o.b.l. (4)

Bliss No. 69-'N Double Acting
.^drlance No. 12-A Double-.\cting

George A. Ohl 3' Press or Brake
Stiles No. 3 Solid Back (2)

Milling Machines
Brown & Sharpe No. 4 Universal

Brown & Sharpe No. 12 Lincoln (5)

Brainard No. 7 Lincoln
Newton No. 4 Plain

Fox No. 3, Hand and Power
Brown & Sharpe No. 11 Lincoln (2)

Warner & Swasey Xo. 2 Disc Sinker

Shapers
16" Stockbrldge, crank
15" Hendey Tool Room
20" Smith & Mills, b.g.

21" Averbeck, b.g.

?0" Gould & Eberhardt, b.g.

Drill Presses
20" Square Base W & L feed (10)

20" Wheel, lever and power feed (5)

20" Wheel, lever and power feed, b.g. (4)

21" Stationary Head, complete (2)

24" Sliding Head, complete
28" Sliding Head, complete
31" Sliding Head, complete (2)

Fosdick 4' Radical, (Jear Box
Prentice 5' Radial, Gear Box

Boring and Turning Mills

Belts 6-8' two swivel he.•^d^s

Barrett No. 5 Cylinder Boring Mill

Miscellaneous
Large stock Kcyseaters, Bolt Cutters,

Centering Machines, Wire Stralghten-

ers, etc.

Besly 26-18" 2-spindle Grinder with ring
wheel chucks.
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PROFESSIONAL DIRECTORY

PQSS THOM^NJt Qn.
OTTAWA Caw.

j^ib ^E^i^a^aA ^•ix^mo^dMSii .^^.r^r^K, ,r..

..^SHINGTON USPT,
I

LONDON En^
PARIS Fr.

Send for frec: book-R^ent Protection- Personal attention given allcasesat R\tent Office

PATENTS
TRADE MARKS,
DESIGNS AND
COPYRIGHTS
ALL COUNTRIES.

ATENTS
[PROMPTLY SECUREDI

In all countries. Ask for our Inventor's
Adviser, which will be sent free.

MARION & MARION, 364 University St.

Merchants Bank Building, comer St.

Catherine St., MONTREAl., Phone Up. B474
and Washlnrton, D.C., T.S.A.

>«TCilTe TRADEMARKSM I CN I O AND DESIGNS
I PROCURED IN ALL COUNTRIES

Speolal Attention grtven to Patent LIMgaUon
Pamphlet sent frep on application.

RIDOUT & MAYBEE 59 Vxige street

rOKONTO

W. T. Cuffe-Quin
Ptttat Solicitor nd Eiptrl

ReKiMaml Pitcnt Atlomer, U.S. I«1K7.

FrikiW SuTTcygn' Instituta, l.oodoo. En(luid.

47 Cintral Chambers. Ei|ii Street

OTTAWA. CANADA <i»<rM.p.tet«fk..

b for the Lcfil Pn>f«Ki(w before the Govcnuntnt
FtMni OAcc. a qMdaltr-

C«bl«»<!drMi: "CquioOlt«w«."*

ATENT
FETHERSTONHAUGH C CO.
"THE OLD ESTABLISHED FIRM"

,
5 ELGIN ST. OTTAWA

ROYAL BANK BIG. TORONTCfe'/Pjl
SEND FOR PLAIN PRACTICAL POINTERS

[
I C COPY NATIONAL PROGRESS IN WHICH

|
ALL OUR PATENTS ARE ADVERTISED .

Do Trade-Marks Pay? YES!
Get our new Booklet

Trade-Marks That Pay"
(Sent to Manufacturer free of charge)

This shows how Trarle-Marks have paid other manufac-
turers and will give .you some suggestions how it would
pay you to linve a Trade-Mark for your goods. Give
your goods some mnrk of distinction so that the buyers
will know and ask for VOUR SPECIAL, LINE OP
GOODS. Familiarize your goods by your Trade- Mark.
Let us show you how It pays.

Write for Your Copy To-day.

HAROLD C. SHIPMAN & CO.
patent attorneys

20 Elgin Street. Ottawa (Next door to Canadian Pattnt Office

SEND YOUR PATENT WORK DIRECT
TOOTTAWA-SAVE TIME AND MONEY

*Promp/ and pcnonat alttnllon gioen lo all matirn placed in our hand*.

High-Grade Malleable Castings
OF ALL SIZES AND KINDS

Gait Malleable Iron Co., Limited - - Gait, Ontario
// what you want is not advertised in th is issue consult the Buyers' Directori/ at the back.
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ESP
P* OFAlor ALL

KINDS
Machine Sprine*. Valve Spriiigs, Auuxiwbik
Cushiwi Sprti^. cic, at a tioalilr that dcfici

CtxTipcftiion. Tell us your ret^uircmcnii. Scud
ample or ipec!Bearion for pnce.

JAMES STEELE, UNITED
GUELPH. ONTARIO

JOHN STIRK & SONS, Limited
HA1.IFAX, ENG.

MACHINE TOOLS
Agent.—The A. R. William* Mcy . Co.,Ltd.
Toronto. Winnipeg. Vancouver, St. John. N.B.

WM. MUIR & CO., Limited
Manchester, Kngland.
Machine Tool Makers.

Specialtlt'g : Patent Puncher Slotting
Machines, Milling Machines, Boring
Machines.
Aceats: Messrs. Peacock Bros., 68

Beaver Hall Hill, Montreal.
Send for catalogue.

Sell Your Scrap Materials
Direct to the Wholesaler
Get our quotations before sellins. We are whole-
sale (leMjt-is in all gradt's of Scrap Iron. Shrapnel
turnings and borings, Scra.p Copper, Brass, etc.

Tills week we are paying 20 cents per pound for
Scrap Aluminum.

Send for our monthly price list. Our
Motto, " Honest d«*alings and prompt

settlements."

L. S. Tarshis & Son
88-92 Wellington St.. Montreal

mm
Oofiiiiion Bem

:!-. HAillliTOniW'

The "Frisbie Clutch

Guarantees Economy and Safety

Scrap that olfl-fashloned clutch that
means wasted power, loss of time and
often serious accidents.

The Frisble Clutch gives you complete,
Instantaneous control of a machine, thus
preventing many accidents, besides en-
abling you to shut down one machine
without affecting any others In the
shop.

The "Frlsbie" will
give longer service
because the friction
faces are specially
constructed for dur-
ability.

Ask US for

full particu-

lars and you
will be amply
repaid.

The Eastern Machinery Company
New Haven. Conn., U.S.A.

BERTRAMS LIMITED
Enginee

Sciennes, EDINBURGH
PAPER MILL MACHINERY

MACHINE TOOLS for IRON WORKERS
Catalogues offered to Purchasers.

Our large stock of

Machine Bolts,

Rivets and W.shers

assures quickly fill-

ed orders and
prompt shipment.
One quality only—

The Best.
Send a trial arder.

LONDON BOLT &
HiNG£ WORKS

London Ontario

B
i/iii////i////i/»/»»>//i»/»i))ilt

WANTED THE PATENT REVIEW
Lareest circulation of any publication
devoted enlirclp to patents. Free samplet

Get a free copy at once

1^

§ s

.2 S

« CO

a
«

NEW INVENTIONS
Send for full list of inventions wanted by manufacturers. Get a copy of our

new Booklet, "REFEEENCE GUIDE FOR INVENTORS." It tells about
how to obtain a patent, and every inventor should have a copy. If you have
any inventions worked out, make a sketch and number the parts. Send it

with a description of it in your own words, referring to the parts by numbers.
Tell how it works, and state its advantages. If you send model be sure that

it bears your name, so that we can tell by whom it is sent. Free Search of

Patent Office Records. It may mean your fortune. $45,000 paid for some
inventions. $10,000 offered for others. Write us at once. Send names of others

you know to be interested in inventions.

HAROLD c. SHIPMAN & CO., ^ir^iiiv^^ro.^':^^::.

its bicycle, and munition departments as

heretofore, but its motor car interest will

now be represented by its holdings in

the new Willys-Overland, Ltd.

New Incorporations

The Hamilton Aero Mfg. Co. of Van-

couver, B.C., lias been incorporated with

a capital of $50,000.

The Great Western Direct Power En-

gine Co., of Vancouver, B.C.. lias been

incorporated with a capital of ,$23,000.

The Eclipse Iron Works, Ltd., Van-
couver, B.C., lias been incorporated with

a capital stock of $20,000 to manufac-

ture iron, steel, machinery, etc.

The International Ga« Co. lias been in-

corporated at Ottawa with a capital of

$12.5,000. Incorporators: W. Bradley, T.

A. Beamont and A. H. Armstrona:.

Atlantic Chemicals, Ltd., have been in-

corporated at Ottawa with a capital of

$50,000 to manufacture chemicals and

drusis at Toronto. Incorporators: Frank

Regan, John O. Holmes, of Toronto.

Ont.

The Castings Co. of Canada, Ltd.. lirs

1)Peii incorporated with a capital of $40.-

000. Head office at Montreal and works

at Valleyfield, Que. Incorporators: H.

Cohen, A. Ellison and S. G. Metcalfe,

of Montreal.

The Canadian Lockers, Ltd., has been

incor])i)ra.ted at Ottawa, with a capital

of $100,000, to manufacture lockers,

vaults, etc.. at Toronto, Ont. Incorpora-

tors—H. Riley, J. W. Bicknell and J. S.

Dusrsran, all of Toronto.

The Reliable Oil Co. has been incor-

porated at Ottawa with a capital of

$40,000 to produce and refine oil and oil

products at Montreal. Incorporators:

Henry J. Trihey, Ernest Lafontaine and

Michael T. Burke, all of Montreal.

Gres Falls Development Co. has been

incorporated at Ottawa with a capital

of $10,000 to purchase and develop

water powers. Head office at Montreal.

Incorporators: Gordon W. MacDougall

and Lawrence McFarlane. of Montreal.

The Cheney Waterworks Co. has been

incorporated at Toronto, with a capital

of $1,500, to construct and operate a

waterworks system at Cheney, Ont. Pro-

visional directors—J. Limery, D. and A.

Legault, of Cheney, Ont.

The Canadian Briscoe Motor Co., Ltd.,

has been incorporated at Ottawa with a

capital of $200,000 to manufacture

motor cars and trucks. Head office al

Brockville, Ont. Incorporators: T. J.

Storry, A. O. Heather and H. L. Mc-
Dowell, all of Brockville, Ont.
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Save $40 to $90 on First Cost

W7,'«-k r>,\,l-«^/o 10-Inch UniversalW 1th Uickow S ,„aex Centers
We are oriKJnators of design. You save from $^
to $90 on first coat, and many times that by their

simple oonstruction and conse-

quent ease of opeiation.

Let's prove it to you.

Price Only $95 Net.

F.O.B Cars Chicasro

Get the Original—Accuracy Guaranteed
SoJd by all dealers. ^^rite to-day for ^art'culan

Fred. C. DIckow. 37 So. Desplaiaes !)(.. Chic tfo. ni.,t].S.A

"PURO -FY**
(MADE IN CANADA)

Your
/ Water

Supply

T'ilK AnjfTicaii Museum of Safety conferred
a V,<M MtKlal Award upon the Puro
Sanitary Drinking Fountain at the First
International Exposition of Safety and

Sanitation.
The I'uio Sanitary Drinking Fountain won be-
cause it deserved to win—Puro had merits that
made it stand head and shoulders above any
other drinking apparatus.

Safe Simple

SANITARY Economical

Quickly Attached
These are the qualities that forced the leading
safety and saniiaiT engineers to pick Puro in
preference to all others.
>'o device can be as efficient that does not con-
tain all these qualifications; and Puro was not
tied for first place; Puro was first

Don't be satisfied with half-way goo:lnes3, or
makeshift drinking arrangements for your em-
ployees.

If the men in your factory must drink, give
them a clean drink,
Puro H clean— it does not rust or corrode.
Puro is economical. It allows just the proper
amount of cool, clean, fresh water to come
through (he bubbler. Xo spurting, no overflow-
ing, no loss, Puro regulates itself. You can
attach it in five minutes.
Tell us how many men in your factory and your
water pressure in pounds—
We'll tell you just what it will cost to
•PURO-PY" YOUR WATER SUPPLY.

PURO
TRADE MARK

147 University Ave.

SANITARY
DRINKING
FOUNTAIN CO

TORONTO, ONT.

The Canadian Crow Motor Co. has

been incorporated at Toronto, with a

capital of $100,000, to manufacture

motor cars at Mount ^Brydges, Ont. Pro-

visional directors are J. K. Kidd, Ed-
ward R. Bond and' Q. Lowthian.

The Brandon Shell Co. has been in-

corporated at Toronto, with a capital of

$100,000, to manufacture munitions at

Toronto, Ont. Incorporators—Harold

W. Shapley, William B. Milliken, and
Gordon McLaughlin, all of Toronto.

The Arena of London, Ltd., has been

incorporated at Toronto, with a capital

of $40,000, to operate an arena and

manufacture ice at London, Ont. Pro-

visional directors—W. I. Spettigue, F.

B. Ashplant and E. B. Graham, all of

London.

The Ideal Foundry & Hardware Co.

has been incorporated at Toronto, with

a capital of $50,000, to take over as a

going' concern the Imperial Foundry Co.

of Toronto. Provisional directors—A.

E. Fumiss, R. M. Yeomans and B. Mac-
Donald.

The Salt Development Co. of Canada,

Ltd., has been incorporated at Ottawa

with a capital of $35,000 to develop and
manufacture salt and salt products.

Head office at Montreal. Incorporators

:

Louis A. David, Louis E. A. Mailhiot

and Seg-fried H. R. Busli, all of Mont-

real.

Catalogues

Sand Mixers.—The Sand Mixing Ma-
chine Co., New York, have issued a book-

let containing reproductions of 30 ad-

vertisements from customers who have

purcliased their auto sand cutter. In ad-

dition to the above, the machine is fully

described and illustrated.

"Lagonda" Valves.—The latest pub-

lication, N-3, issued by the Lagonda
Mfg. Co.. of Springfield, Ohio, is a 24-

jjage bulletin on their triple-acting auto-

matic cut-off valves and non-return

valves. This book briefly, but complete-

ly, discusses the function of these valves,

and illustrates the several types made
by the Lagonda Mfg. Co., which are the

standard angle type and straight way
valve, the low squat body valve for low

liead room, and the horizontal valve. A
copy of this bulletin will be sent to any-

one on request.

CUNNINGHAM&SON
tL£ATHARINES. ONT

Mill MIGNIIIERY

MARINE ENGINES

SPECIU MtCHINERy

MADE TO ORDER

CASTINGS
OF EVERV SAAiaiUUUkJ

J^OODAnoMETAi

We aUo make
Mounted Match Plates, Cast Iron

Match Plates and Gates
Oui lutl o( aklUad workmaa and out «ae«llrat
ladUtl** uaiu* (ood qiuUty and ptonpi

Writ*

HAMILTON PATTERN&FOUNDRVCO.
HAMILTON. ONT,

wmm 'M~:4s^kS^W ^

i%\ MANurACTU'

cOHlADll rlHNlRr'

DRAW CUT SHAPtRS

"

SPECIAL DRAW CUT RR SHAPtRS''

FINISMCO MACHINE KEYS"'
STATIONARYS, PORTABLE KtYWAYCJTTtRSl

SPECIAL LOCOMgriVE CYLINDER PLANERS!

orricc"" works: muskccon hlights us a

Oil Tempered

Steel Springs

-—for every pur-

pose and the best

for each use.

Special styles of

all kinds to order.

THE CLEVELAND
WIRE SPRING
COMPANY

Cleveland, Ohio

Owen Sound, Ont.

Engineers

Boiler-

makers

Founders

Machinists

Tank Work,

Smoke Stacks,

Grey Iron and
Brass Castings,

Special

Machinery
Made to

Order.
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I IMMEDIATE DELIVERY

!

WE CAIiL ATTENTION TO THE FOLIX>WING T0OL.S, ALL OF WHICH ARE =
IN THOROUGHLY PIRST-CDASS CONDITION. READY FOR IMMEDIATE 1
SERVICE. WITH NET PRICES ATTACHED. g

SCREW MACHINES. M
(8) Cleveland AutoUiatle Screw JIaohines, with 3%" spindle capacity. These machines =
are of 1909 model. Price ($2500.00) each. F.O.B. shipping point. 1

TUR.BET LATHES. =
One Jones & Lamson 2 x 24 flat turret with bar equipment, cone =
driven, condition first class. Price 1750.00 S
One Garvin No. 3 turret lathe, 18" swing, with 2%" hole through M
spindle, hack geared and friction head. Price ?460.00 s
One Garvin No. 2i/. turret lathe, 16" swing, 1%" hole through s
spindle, back geared and friction head. Price $400.00 s
One American Tool Works Co. turret lathe, IS" swing with 3" hole =
through spindle, equipped with back gear, friction head. Price.. $700.00 s
One Pratt & Whitney No. 3 turret lathe, 14" swing, ]%" hole through =
spindle, back geared and friction head. Price $390.00 =
One No. 3 Pratt & Whitney screw machine, 14" swing. 1" hole through M
spindle, with wire feed -attachment, plain heart. Price $386.00 =
One Davis & Egan No. 3 screw machine, 12" swing with 1" hole ^
through spindle, complete with wire feed, plain head. Price $37,5.00 s
One Garvin wire feed screw machine, 12" swing with 1" wire feed S
capacity, plain head. Price $270.00 =
One Warner & Swasey plain head turret lathe. 14" swing with 1" =
spindle capacity. Price $225.00 =
One Winrtsnr plain head turret lathe, 14" swing with 1" spindle =
capacity. Price $S25.00 s
One 16" X o' Gage Fox Monitor brass turning lathe, back gears. =
Price $300.00 =

Girard Machine and Tool Co. |
491-493 N. Third Street, Philadelphia, Pa. |

ETAL
STAMPINGS

III''
I f We are manufactur

ers of stamped parti

for other manufactur-
ers.

We do any kind
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

Ih.

We can finish steel

stamping in Nickel,
Brass or Copper

Send us a sample
order.

..ll

W.H.BANFIELD&SONS
372 Pape Avenue Toronto

For

Steel Castings

Low Phosphorus Pig Iron

Ferro-Manganese

Spiegeleisen

50% Ferro-Sihcon

10% Ferro-SiUcon

Ferro-Vanadium

From stock and for import

A. C. LESLIE &G0.
LIMITED

MONTREAL

FOR SALE
Eight Cleveland Auto-
matic Screw Machines,
with 3%" spindle capac-
ity, 1909 model. First-

class condition,

GIRARD MACHINES TOOL
COMPANY

491-493 N. ThirdSt.. Philadelphia, Pa.

B. &C.
Combination

—Wrencli

—

It is especially use-

ful on general work,

as it obviates em-

ploying two wreneh-

es. For general

utility and all-round conveni-

ence it has no equal.

Quality that stands up to long,

severe service.

Head, Bar and Shank One-Piece

Steel Forging. Made from the

best of materials. Parts inter-

changeable.

Write for our complete cata-

logue of wrenches.

Bemis & Call

Hardware & Tool Co.

Springfield, Mass., U.S.A.

The advertiser would like to know where you saw his advertisement—tell him.
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Canada s Leading Machinery House

The Hepburn Single Purpose Heavy Duty

Shell Turning Lathe {Z^\:)

Speed

Accuracy

Power

Strength

Simplicity

SPECIFICATIONS
Diameter of Spindle, front bearing . . 61/2" x Ti-o"

Diameter of Spindle, back bearing . . 5%" x TV-j

"

Tl()lo tliroug'h Spindle 3%"
Ball thrust on front of front bearing of spindle.

Swing over Bed 18"

Bed 6 feet 6 in. long by 1 foot 7V2" wide, flatways,

giving 5'5'8 in. bearings on eiir>h side.

Ratio of Gearing 5 to 1.

Travel of Tailstock Spindle 8"

Three Feed Speeds 1/32", 1/16" a.id Vg"
Cone Friction Drive Pulley, ].'{i4" diam. and 8"

face for driving from line shaft.

Will supjily countershaft and tight pulley on lathe

if desired.

The quality and service idea was built right into this lathe, which is assurance of your

getting long and efficient use out of it.

Get your order in and take alvanta§e of prompt deliveries now available.

Our endorsement is backed by nearly oO years' selling experience.

The A. R. Williams Machinery Co.
64-66 Front Street W. - TORONTO, CANADA
ST. JOHN, N. B. WINNIPEG VANCOUVER

IF IT'S MACHINERY—WRITE "WILLIAMS"

LIMITED

// what you want is not advertixed in thii issvf consult the Buyers' Directory at the hnrk.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining New*.

Engineering

Toronto, Ont.—A new boiler will be

installed at the municii)al abattoir.

Petrolia, Ont.—Fred llowlett will

build a brick and tile maiiufacturiim

plant.

Renfrew, Ont.—The Energite Explos-

ives Co., of Montreal, Que., are building-

a plant here.

West Lome, Ont.—The West Lome
Motors, Ltd., will shortly be in the mar-

ket for new machinery.

Port Arthur, Ont.—It is reported that

the Atikokan Iron Co. will equip part of

their plant for making munitions.

London, Ont.—The Spray Motor Co.

plans to purchase machinery for the

manufacture of shells and other muni-
tions.

Toronto, Ont.—Colonel Caldwell has
informed Mayor Church that two of the

boilers in the old General Hospital where
the troops are stationed will have to be
renewed.

Port Hope, Ont.—The Standard Ideal

Co. have received from the Munitions
Committee an order for 60-pdr. high ex-

plosive shells, worth over a quarter of

a million dollars.

Parry Sound, Ont.—The Canadian Ex-
plosives, Ltd., will proceed at once to

rebuild the section of their plant at

Nobel, near here, which was recently

damaged by an explosion.

Windsor, Ont.—The Ontario Cartridge

Co., which is being organized, will take

over the property formerly occupied by
the Steel Products Co. and install ma-
chinery for making cartridges.

CoUingwood, Ont.—Arrangements are

being made to put the plant of the Nor-
thern Steel Co. in good repair for the

manufacture of steel blanks for shells.

Frank B. Baird, of Buffalo, N.Y., has

concluded a satisfactory agreement with
the Town Council with regard to tax
assessment. The plant will be under
the immediate control of AVilliam Ken-
nedy & Sons, Owen Sound, Ont.

Ridgetown, Ont.—The hydro distribu-

tion system is nearly completed, and it

is expected that 7)ower will be turned

on shortly.

Milverton, Ont.—It is expected that

hydro will be duly installed and ready

for service by Christmas. A site has

been purchased west of the town for the

power station.

Peterborough, Ont.—The Dickson Co.

has offered the city electrical energy for

the hydro-electric system at .$16 per

liorse-power delivered here, or $13 de-

livered at Lakefield, where the com-

pany can develop 30,000 horse-power

when the new Government dam is

completed. It is stated that the On-

tario Power Commission approves the

price.

Municipal

Electrical

Exeter, Ont.—A transformer station

will be built here at a cost of $3,000.

Chatham, Ont.—The city council have

decided to submit the Dominion Sugar

Co.'s by-law on Jan. 3.

Kingston, Ont.—The city council are

in the market for 500 feet of fire hose

for the civic buildings.

Princeville, Ont.—The town council

are considering the installation of pumps,

cast iron pipe and liydrants.

Stratford, Ont.—A new water-main

1,000 feet long will probably be installed

on Wellington and Britannia streets.

Gait, Ont.—The city council have

agreed to permit the Gait Machine
Screw Co. to build on the proposed site

at Jackson Park.

Sarnia, Ont. — Sarnia City Council

have decided to submit a by-law calling

for the expenditure of $12,000 on the

extension of the water-mains.

Cornwall, Ont.—A by-law will be voted

on by the ratepayers on Jan. 1 to auth-

orize an expenditure of $25,000 on

waterworks extensions and pumping
equipment.

The Pas, Man.—The town council con-

template spending $80,000 on a sewerage

and waterworks system and $50,000 on
the construction and equipment of an

electric light system.

Newcastle, N.B.—D. A. Jackson, elec-

trical engineer , in a report to the town
council recommends the installation of a

motor-driven centrifugal pnmp with a
capacity of 350 Imperial gallons per

minute. The cost of pnmp and motor
is estimated at $2,000.

- Swift Current, Sask.—A motion was
unanimously passed at a council meet-
ing recently that the city agents engage
a competent engineer to make a thorough
examination of the pumpin? and water-

works system and advise as to what will

be required to bring these utilities up
to adequate standard and make for a
thoroughly efTicient system.

General Industrial

Port Dover, Ont.—Port Dover Canning
Co. will probably erect a new factory

at an estimated cost of $10,000. W. Car-
son is the manager.

Millerton, N.B.—The New Brunswick
Paper and Pulp Co. mill which was re-

cently destroyed by fire wi.Il be rebuilt

by an Anglo-American concern of which
Sir Robert Perks is the main stock-

holder.

Building Notes
Powassan, Ont.—Contracts have been

let for improvements to the Town Hall.

to cost .$2,710.

Long Branch, Ont.—The big new .$3fi.-

000 public school is now fairly under
way, excavation work going on. The
building will cost $26,000, and $10,000
will be spent on the site, which covers

more than two acres.

Toronto, Ont.—The Salvation Arrav
have received a building permit for the

erection of a three-storey brick and
stone training home, costing $90,000, on
the north side of Davisville Avenue,
near Yonge Street .

Wood-Working
Rainy River, Ont.—A new industry

will be established here for making
boxes and shingles, etc.

Acton, Ont.—D. A. Henderson will

rebuild his sawmill, which was recently

destroyed by fire. Loss, $4,000.

Revelstoke, B.C.—D. W. Abraham-
son's sash and door factory was destroy-

ed by fire recently. The loss is esti-

mated at $20,000.
"
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NO SCREW CUTTING TOOL CAN
BE SUCCESSFULLY OPERATED

Without Proper Grinding or Sharpening.

THE GEOMETRIC CHASER
OR DIE GRINDER

is a machine carefully designed and constructed for the correct grind-
ing of thread chasers and dies.

Its use is economy where threading tools are employed.

It not only keeps all the cliasers of a set in condition for perfect
work, but at the same time prevents excessive wear on one or two of
the chasers.

THE CxEOMETRIC grinds any make of thread chaser, whether of
a stock or special type. .\lso fitted with a second grinding wheel for

ordinary t-ool grinding.

SEND FOR DESCRIPTIVE BOOKLET.

The GEOMETRIC TOOL COMPANY
NEW HAVEN, CONN., U. S. A.

CANADIAN AGENTS : Williams & Wilson, Limited, Montreal.

The A. R. Williams Machinery Co , Limited, Toronto, Winnipeg, St. John, N. B.

No. 314 Heavy Pattern High-Speed Drill

IT'S A BAKER

Enlarging 2^" hole to 4 m
hammered steel forgings at

the rate of 4" feed per minute

m

THIS DEILL PRESS HAS AMPLE CAPA-
CITY TO DRIVE 3-INCH, HIGH-SPEED
DRILLS TO THE LIMIT OF THEIR
EFFICIENCY IN STEEL. IT WILL
BORE WITH GREAT EFFICIENCY IN
STEEL OR CAST IRON UP TO 6 INS.

A rigid, rapid, powerful machine, driven by
positive, fast-running gears immersed in oil.

Eight speed and twelve feed changes within

easy control of the operator.

BAKER DRILLS ARE POPULAR TOOLS
ON LYDDITE AND SHRAPNEL because

they produce accurate and dependable work
at extremely low labor cost, low installation

cost and they take small floor space.

May we furnish more reasons why you

need them?

BAKER BROTHERS
TOLEDO, OHIO, U.S.A.

Sates Acents : Th* A. R. Williams Mschinarr
Companr. Limited, Toronto, Canada

// what ;/on want is not advertised in this issue consult the Buyers' Directory at the back.
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Collingwood, Ont.—Wilson Bros, are

asking for a loan of $35,000 from the

Town Council for the purpose of extend-

ing their planing mill and developing

their business. H. A. Currie is presi-

<lent of the company.

Tenders

St. Hyacinthe, Que.—Tenders will be

received up to January 11, for a me-

chanical filter plant. Plans and speci-

fications may be obtained at the office

of Hector Cadieux, city engineer.

Halifax, N.S.—Tenders will be re-

ceived by the Governor of the Province

of Macao, up till January 8, 1916, for

the supply of a steel, self-propelling

dredge for the use of the Macao Har-

bor Works. Full particulars may be ob-

tained at the office of Fred H. Oxley,

Consul for Portugal, Keith Bldg., Hali-

fax, N.S.

Toronto, Ont.—Tenders only for all

trades required in connection with the

erection of a public lavatory on Keele

street will be received up to Tuesday,

December 7, 1915. Plans and specifica-

tions may be seen and forms of tender

and all information obtained at the office

of the City Architect, City Hall, To-

ronto.

Halifax, N.S.—Tenders will be re-

ceived by the Governor of the Province

of Macao, up till- January 8, 1916, for

the supply of a steel, self-propelling

dredge for the use of the Macao Har-

bor Works. Full particulars may be ob-

tained at the office of Fred. H. Oxley,

Consul for Portugal, Keith Bldg., Hali-

fax, N.S.

St. Hyacinthe, Que.—The city council

will receive tenders until January 11 for

excavation, concrete work, superstruc-

ture and mechanical equipment required

in the construction of a filtration plant

With a capacity of 3,000,000 gallons a

day. Plans and specifications can be

obtained from the engineer, H. Cadieux.

Estimated cost, $75,000.

Toronto, Ont.—Tenders for temporary

po.stal station "A," Toronto, Ont., will

be received until Dec. 9, 1915. Plans,

specifications and form of contract can

be seen and forms of tender obtained at

the office of Mr. Thos. A, Hastings, Clerk

ojf Works, Postal Station "F," Yonge
Street, Toronto, Ont., and at the Depart-

ment of Public Works, Ottawa.

Winnipeg, Man.—Tenders addressed

to the Commissioners of the Greater

Winnipeg Water District will be, received,

up to December 15, 1915, for the supply

of miscellaneous bronze castings, brass

piping, etc.. which enter into the con-

struction of a Venturi meter. Specifica-

' ^ .. .,' r«l •..

tions and form of tender may be ob-

tained at the office of the District, 901

Boyd Bldg., Winnipeg.

Toronto, Ont.—Tenders will be re-

ceived by the Chairman, Board of Con-
trol, City Hall, up to Tuesday, Decem-
ber 7, 1915, for the supply and erection

of a mechanical mixing apparatus for

the high-level chlorination plant, Wilton

avenue and Don River; also the supply

and erection of a mechanical mixing ap-

paratus for the low-level c'llorination

plant. Eastern avenue and Don River.

Specifications and forms of tender may
be obtained at the Works Department,

Room 6, City Hall.

Toronto, Ont.—Tenders will be re-

ceived by the Chairman, Board of Con-
trol, City Hall, up to Tuesday, Decem-
ber 7, 1915, for the supply and erection

of a mechanical mixing apparatus for

the high-level chlorination plant, Wilton
avenue and Don River; also the supply

and erection of a mechanical mixing ap-

paratus for the low-level chlorination

plant. Eastern avenue and Don River.

Specifications and forms of tender may
be obtained at the Works Department,
Room 6, City Hall.

Contracts Awarded
New Westminster, B.C.—The City

Council has awarded a contract to Vul-

can Iron Works, for riveted steel pipe,

at $7,000.

Sherbrooke, Que.—The City Council

have awarded the contract for gas hold-

ers for the new gas works to the

Jenkes Machine Co., of this city.

Berlin, Ont.—The City Council have

awarded contracts for valves to the Kerr
Engine Co., Walkerville, Ont., and cast

iron pipe to the Gartshore-Thompson

Co., Hamilton, Ont.

Stratford, Ont.—At the meeting of

the Public Utilities Commission on Nov.

22, the contract for the installation of

the foundation for the new water tower

was let to Everett & Marston, of this

city.

Trade Gossip
'ilancouver, B.O.—The Eclipse Iron

Works has been incorporated for $20,-

000 to do a general iron manufacturing

business.

The Canada Nut Co., Vancouver, B.C.,

has been incorporated, with a capital

stock of $60,000 to manufacture bolts,

nuts, etc.

Quebec, Que.—The new power-house

under course of construction at the

Transcontinental car shops at St. Malo
is nearing completion.

Wallaceburg, Ont.—It is reported that

the oil lefiiK ly will commence refining

about April 1 under a reorganized com-
pany. The owners, R. G. Stitt, of To-
ledo, and C. W. Yates, of New York,
were here this week.

Owen Sound, Ont. -—The Corbett
Foundry and Machine Co. have secured
contracts for engine lathes and thread
millers, both of which are used in the

manufacture of shrapnel and high-ex-

plosive shells.

Ottawa, Ont.

—

Ten million dollars is

the capital stock of the British-Canadian

Steamship Co., which has been incorpor-

ated here this week, with Montreal head
office. It has secured wide powers inci-

dental to the carrying on of a general

steamsliip business.

Ihe Barrie Carriage Co., Barrie. Ont.,

have completed arrangements with the

Bell Motor Car Co., of York, Pa., and
will manufacture and sell this car in

Canada. The present plant will be uti-

lized and the new department will be
equipped with as little delay as possible.

The Monarch Machine Tool Co., Ham-
ilton, Ont., have equipped a plant to

manufacture lathes, thread millers, cut-

ting-off machines, special tools and ma-
chinery for shell-making purposes. Wm.
Garlock, Jr., 197 Wellesley street, To-
ronto, will have charge of the sales and
service departments.
•

School of Navigation.—The second

session of the School of Navigation at

Queen's University, Kingston, Ont., is

to open on December 14th, and continue

for three months. The school will be in

charge of Capt. H. M. McMaster, assist-

ant superintendent of the Montreal

Transportation Co.

Edmonds, B.C.—At a meeting of the

Burnaby Board of Trade, held on Nov.

17, W. H. Mansfield, the secretary, de-

livered an address, advocating the wis-

dom and necessity of at once taking

steps to push Burnaby 's claims and ad-

vantaiies for industries. The city has a
papulation of nearly 17,000.

Armstrong Bros. Tool Co., Chicago,

111,, announce that they have been

awarded the Grand Prize for tool-hold-

ers at the Panama-Pacific Exposition at

San Franeisco. They were also awarded

a medal of honor on other Armstrong

products exhibited, including ratchets,

drop-forged wrenches, clamps,, lathe

dogs, etc.

Brockville, Ont.—The ^Canadian Bris-

coe Motor Co., .who have taken over the

Dominion' Carria?-e Co.'s factory, will ex-:

tend the plant. The company is capitals,

a ^,\'i iiiSSWT '•« P-; iCTWi i
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A Sensible Suggestion For You
With Christmas but three weeks away, our thoughts naturally

turn to the time-honored custom of giving gifts of remembrance to

our friends.

It has been a year of serious thinking, and the thoughts of the

nation will be reflected in its Christmas giving. The useful gift will

be the most acceptable and the most appreciated.

Let us suggest something that, considering its real value, will

prove comparatively inexpensive.

Something that will constantly remind the recipient of your
thoughtfulness.

Something that will prove a neat compliment to the one receiv-

ing it, that you considered him capable of appreciating a gift of this

character.

Let Us Suggest

Canadian Machinery

Give CANADIAN MACHINERY
to your employees and to your friends

this Christmas.

It is only $2.00 for 52 issues, yet

throughout the year its value will be
magnified as its usefulness becomes
more fully appreciated.

Send us the list of names and addresses,

and we will send a handsome three-

colored announcement card, a small
reproduction of which is shown. This,

together with the first copy of
CANADIAN MACHINERY, will

reach the recipient on Christmas Day.
Try it this year!

Christmas ^k Greetings

at rtie Wrtttion of

pou tjalK been entereb upon our Kubscriptio.. iist

to receibt

for one pear.

lit is our f)opt tf)at eaci) copp pou rereibe map sitrbe

as a pleasant reminder of ti)e one tol)0 Senbs pou

tl)is fjolitiap remembrance.

{Ete iHatHean $ubUst)ing Co., Uimiteb. Toronto.

CANADIAN MACHINERY
143 University Avenue, Toronto, Ontario, Canada

m
m

m

I
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ATENTS
[PROMPTLY SECURED!

In all couutrlps. Ask for our Inventor's
Adviser, which will be sent free.

MARION & MARION, 364 Univertity St
MerrhuntR Btink Builfllng, i>ornpr St.

Catherine St., JIONTREAL, Plinne Up. 6474
and WnshlnKton. K.C., U.S.A.

ATENT
FETHERSTONHAUGH C CO.
"THE OLD ESTABLISHED FIRM"

5 ELGIN ST. OTTAWA

I
ROYAL BANK BLG. TORONTO feW

I StNO FOR PLAIN PRACTICAL POINTERS I

I C COPY NATIONAL PROGRESS IN WHICH
|

ALL OUR PATENTS ARE ADVERTISED
.

HAWK D
CHROME
VANADIUMl
STEE

Will

Give You
Exceptional

Shell Forging

Production

WITHOUT AN EQUAL FOR
BOTH FIRST AND
SECOND OPERATION
PUNCHES.
Comes to 'you heat-treated

and ready for use.

It does not stick to the
work.

There are many cases where
each punch has turned out
over 2,000 shells.

It means more shells, per
machine per day.

STEEL OF EVERY
DESCRIPTION.

Hawkridge Brothers

Company
303 Congress St., BOSTON, MASS

ized at $200,000 and the foUowin-? oili-

cers have heen appointed: T. J. Storey,

president; D. M. Spaidal, vice-president;

W. G. Jarman, secretary-treasurer, and
and general manager; Ellery Wrislit.

mechanical superintendent.

Vancouver, B.C.—Application is to be

made by tlie Burrard Inlet Tunnel &
Bridge Co.. through their Parliamentaiy

representatives at Ottawa, Messrs.

Pringle & Guthrie, for an extension of

the company's charter, which expires on

the 3rd of April, next year. Owing to

lack of finances, the company finds that

they are unable to proceed now with the

construction of the Second Narrows

Bridge or the other work covered by the

(ompany's charter. Consequently an

extension of time, probably five years,

will be asked for.

Windsor, Ont.—A federal charter has

been granted to the Pilcher Manufactur-

ing Co., a new industry in this city. The

incorporators are John Vashe Pilelier

and George Pegram Walton, manufac-

turers, Henry Septimus Gray, capitalist,

and Charles Lee Hamilton, merchant, of

the city of Louisville, Kentucky; and

Thomas Porter Archer, of the city of

Windsor. The capital stock is $550,000.

Toronto, Ont.—Sir Adam Beck wants

the city to submit a by-law to the people

on January 1, authorizing an expendi-

ture of $3,000,000 for Hydro radials. The
Chairman of the Provincial Hydro Com-
mission declared: "We are up to Toron-

to on the east with the vote on these

I'adials and we are now coming after

them on the west. We can do nothina'

else until Toronto moves, and I think

that the by-law authorizina' an expendi-

ture of .$3,000,000 for Hydro radials

should be submitted as soon as pos-

sible." Sir Adam explained that it did

not necessarily mean the immediate ex-

penditure of $3,000,000, but the feelinas

of the people should be sounded, sn

that their position could be understood.

Toronto Transportation Club liehl their

annual dinner at the Carls-Rite Hotel last

Monday evening. The following officers

were elected for the ensuing year: Presi-

dent, M. G. Murphy. C.P.R.;" Vice-Presi-

dents: Thos. Marshall, Board of Trade;
C. E. Horning, D.P.A., G.T.R.; Secretary,

W. A. Gray, D.L. & W. Ry; Treasurer.

Murdo Macdonald, Grand Trunk Rail-

way; Executive: John Gray, M. H.
Brown, B. H. Bennett, D. 0. Wood, John
Jolly, W. J. Moffat, H. E. Watkins, W.
Fulton, J. Stewart, C. B. Brodie, John
Thomson. Committee Chairmen : Enter-

tainment, F. V. Higginbottom, C.N.R.

;

Membership, W. Mcllroy, C.P.R. ; Sick,

John M. Copeland, Chicago & North
Western Railway.

Hydro Development is Being Ad-
vanced.—Progress is being made by Sir

n:iiiia!i£mWf
'
foBTABlt PLAiitS?'

BRAW CUT SMAPtRS
'

SPKIAL DRAW CUT RRSMAPtRS''

FINISHtO MACMINt KEYS''
STATIONARTiPORTABUKtYWATCUTTtRSl

SPCCIAL leCOMOTIVE CYllNOtR PlANtRSi

orricc "- works; muskccon hcignts u s a

nENMISTEEl
%^ lOMOOW CAMBA^

THE BEST STEEL LOCKERS MADE IN CANADA
MADE BY

THC DENNIS WIRE «N0 IRON WORKS CO IIKITEO
LONDON, CANADA

SHEET
METAL

Aulomobile Fenders,

Hoods ani Gasoline

Tanks

We are now manufacturing
a number of lines for Cana-
dian firms filling war con-

tracts.

The quality of our produc-
tion is one grade — THR
BEST. Our facilities and
equipment enable us to

give a very attractive price

and prompt service.

THE

Dominion Forge &
Stamping Go,

LIMITED

Walkerville, Ont.

DROP
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For
Heat-Treating
Furnaces, etc.
USING ELK FIKE BlUCK IN
LINING HEAT - TREATING
FURNACES IS ANOTHER WAY
OF ADDING TO THEIR EFFI-
CIENCY, ECONOMY AND
DURABILITY.
We carry in stock a large variety
of shapes and sizes.

Write for catalog.
We can fill all orders promptly.

The Elk Fire

Brick Co. of

Canada, Ltd.

Federal Life

Building,

Hamilton,

Ontario

Tungsten High-Speed Steel

We have good quantities in our
New York Stock, and can also make
Tonnage Delivery from January for-

ward of our Rushitoff No. 6 and No. 7.

Orders must be to hand
before Dec. 15.

We also have complete stocks

of Nickel, Chrome Nickel,

Chrome Vanadium, and Tool
Steels.

Fairley Davidson Steel Co.
MAIN OFFICE AND WAREHOUSE:

124 Maiden Lane - NEW YORK
Cable Address : "Artdavison."

AUTOMATIC

WOOD SCREW MACHINES
Cook? H.rtrru.s.A. Asa s. Cook Co. "js^r."'
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Adam Beck in impressing upon the On-
tario Government the importance and
necessity of new power development.
The Cabinet has had the plans and esti-

mates of the Hydro Commission before it

for nearly two months past, but the size

of the project has made many confer-

ences necessary between the Ministers
and the chairman and his engineers. The
new development, which, as Sir Adam
Beck announced some time ago, will uti-

lize the overflow of the Welland Canal,
will, at the outset, be composed of two
units of 50,000 h.p. each. By the time
tliey are ready the consumption of power
by the Hydro System will, it is expected,

be sufficient to immediately give business
to both units. The plans provide for

utilizing the Chippewa Creek and carrj--

ing the water by an open canal across

country to a point below the Whirlpool.

Saving or Wasting?
The manner in whicli you liauille the
'irinklng water problem In your plant

,

may seem to be a small matter to you
— but Investigate. The results will be
surprising.

The old-time fauqet is costly. Running
hour after hour, (lay after day, its

ceaseless flow Is costing you money,
,vet without any better service.

Puro Saves 35%'C

44

A Puro Sanitary Drinlcing Fountain
will cut that water bill 85%. We can
prove that It has done that for others.

!t will give every emiployee a safer,
saner draught of bubbling water free
from the c ntaminatioft of the common
drinking (up".

In a w il. it Is the only sanitary
Drinking Fountain that is really safe,
sanitary, simple, autamatlc in control.
ann easy to attach.

PURO - Fy"

(MADE IN CANADA)
YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 University Ave., Toronto, Canada

Want Ads.
There is someone who is look-

ing for just such a proposition

as you have to offer. For two

cents a word you can speak

across the continent with a

condensed advertisement in

this paper.

TRY IT OUT.

99

rersonal

Gladstone Whitelaw, supt. of the .Ox-

ford Foundry, Woodstock, Ont., died on
Nov. 29.

George Goodwin, at one time a prom-
inent contractor, died at Ottawa oa
Nov. 28, aged 72 years.

W. J. McCully has been elected presi-

dent of the Stratford Board of Trade for
the ensuing year. J. Stevenson is secre-

tary.

W. J. Tubman has succeeded James
Preston as factory superintendent of the
Canadian Allis-Chalmers, Ltd., at Strat-

ford, Ont.

Frank Doty of the Doty Engine
Works, Goderich, Ont., has joined the
Field Artillery, and is now in camp at

Guelph, Ont.

Joseph Harper Harrison, one of the

oldest paper box makers in Toronto,
died last Saturday night. Deceased was
born in Manchester, Eng., in 1849, aii^l

came to Toronto at the aue of 22.

Capt. W. Murchison, one of the veter-

an masters of Lake Ontario and Toronto
harbor, died on Friday last. Capt. Mur-
chison, who was born in Toronto 65 years
ago, sailed on the lakes for over forty

years.

Catalogues
Automatic Die-Head made by tlic

Eastern Machine Screw Corporation.
New Haven, Conn., is described and il-

lustrated in a bulletin recently issued.

The construction of the "H. & Q." auto-

matic self-opening die-head is fully dealt

\vith and the various parts illustrated

and listed.

Foundry Torch.—Two bulletins is-

sued by the Mahr Manufacturing Co.,

INGOT METALS

In stock and for

import.

ANTIMONY
TIN, COPPER,
LEAD, ZINC
ALUMINUM

A. C. LESLIE & CO.
LIMITED

MONTREAL

ETAL
STAMPINGS

We are manufactur-
ers of stamped parts
for other manufactur-
ers.

We do any kind of
sheet metal stamping
that you require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel

stamping in Nickel,
Brass or Copper

Send us a sample
order.

..ll

W.H.BANFIELO&SONS
372 Pape Avenue Toronto

L
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Single Purpose Lathes for Shell Work
DRIVING BAND SEAT

This Lathe is equipped with air

chuck and friction, for grooving,

waving and undercutting of 4.5'

and 5" British High Explosive

Shells, operates fast and accur-

ately, and can be tooled when
required for equivalent milli-

meter sizes of French and Rus-

sian Shells. Semi-automatic in

nature, and one operator can

easily take care of two machines.

For full particulars write

The Jenckes Machine Co

,

Limited
Sherbrooke, Province of Quebec, Canada

SALES OFFICES: Mnutreal, Toronto, St. Cath-
arines,, Vancouver. AGENCIES; London, England,

Lathe for Grooving, Waving and Undercutting the Copper Band Seat on 4.5" E. J. Bartlett, Savoy Hotel; Paris, Prauce, Can.

and eo-pdr. (5 in.) Shells. & Am. Continental .Agency, 120 Rue de Beaume.

Advertisers Cannot
Be Overlooked

Being in the background of a manufacturer's mind at a

moment which decides the direction business shall take,,

may mean serious losses. When you advertise you cannot

be overlooked—you always receive consideration—a con-

sideration above that accorded the house that does not see

the benefit of talking to the manufacturer when he has the

time to listen — when he sits down to read Canadian

Machinery.

If wind you want is not advertised in this is«ue consult the Buyers' Directory at the back.
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Minneapolis, Minn., describe and illus-

trate the "Mahr" patent portable foun-
dry torch. The illustrations show the
torch bein<j used on various classes of

work in the foundry and demonstrate
the utility of this appliance.

Barometric Condensers.—Bulletin R.,

issued by the Mesta Machine Co., Pitts-

burorh, Pa., illustrates and describes the
" Mesta " barometric condenser for

steam power plants. The principal fea

tures of this type of condenser are dealt

with at length, while in addition the bul-

letin contains a description of the

"Mesta" dry air pump.

Moulding Machines.—The catalogue
edition of "The Merry Moulder" for

September is devoted entirely to a re-

view of the various types of niouldinar

machines made by the Osborn Manufae-
turinpr Co., Cleveland, 0. A number of
excellent illustrations show the various
types, and the methods of operation are
described, accompanied by the principal

dimensions for each size of machine.

"Lagonda" Valves.—The latest pub-
lication, N-3, issued by the Lagonda
Mfg. Co.. of Springfield. Ohio, is a 24-

page bulletin on their triple-acting auto-
matic cut-off valves and non-return
valves. This book briefly, but complete-
ly, discusses the function of these valves,
and illustrates the several types made
by the Lagonda Mfg. Co., which are the
standard angle type and straight way
valve, the low squat body valve for low
head room, and the horizontal valve. A
copy of this bulletin will he s^nt to anv-
copy of this bulletin will be sent to in-

terested readers on application.

Book Reviews
Report of the Selby Smelter Commis-

sion, by J. A. Holmes, E. C. Franklin,
and R. A. Gould. 1915. 528 pp., 41
pis., 14 figs. One volume. Paper covers.

$L25. This No. 98 bulletin describes in
detail the methods used, some of them
new, in determining the contamination
of the air and the damage to trees, crops,
and live stock by the smoke and fume
from the Selby Smelter, in California,

and gives the conclusions of the commis-
sion on the methods used by the smelter
company to prevent injury. The bulletin

is of especial interest to metallurgical
companies, municipal or State boards
of health, and persons investigating

damage by smelter smoke. Owing to the

expense involved in the preparation and
publication of this bulletin and the lim-

ited printing funds available for the use
of the Bureau of Mines, it has been ne-
cessary to place a price of $1.25 on the
work. Orders should not be sent to

the Bureau of Mines, but should be ad-

dressed to the Superintendent of Docu-
ments, Government Printing Office,

Washington, D.C.

Cbssfied Machinery List

WANTED
SA:LIiS.\I.\.\ WANTED — BSTAHI.r.'^HEI i

house selling metals, innclilnery :iii(l supplier
desires an experienced innn to take ihargc if
tills line. Box TTtH, Canadian Mailiinery.

FOR SALE
FOR SALE—KICHARDS INDICATOR. CO.M
plete, with attachments, nearly new, in per-
fect order. Apply Canadian Machinery, U:i
University Ave.. Tnronto.

STEA.M ENUINES FOR SALE—ONE 10 II. T.
stationary boiler and settings complete; good
working order. I'rlce one hundred dollars.
One 3 to 4 H.I', upright; good working order.
Price fifty dollars. Apply to H. A. Lawrence.
" e«t ShelTnrd, Quebec

FOR SALE
H .\ i; I'n-iitlci' Uiu^. Lathe, ail

Oe.ired ileail.
-Nil. (i Ilrcjwn & Sharpe I'laln Screw

.Maihlnc. Back (Jeaied.
Ill in. Ii.ivls & Egan Screw .Mnchiu.
Rack (icared. Friction Head.

:;» in. Lodge A: Shipley Pulley Lathe
with Turret. 4" Ilcdlow Spindle.

American Machinery Exchange
217 Centre St.. New York City

Machinery For Sale
1—-Automatic Grldley, 1% capacity.
1—16" shaper with countershaft and

swivel vise.
1—New 4-splndle "Reed Prentiss." Ball-

Rearing Drill Press.
1—IC X 8 Davis Single Gear Engine

Lathe.
1—15 X 5 Flather Tool Room Lathe.
2—Fox Lathes, li^ and li^ capacity.
4~Electric Direct Current Breast Drills,

un to 'Vt capacity.
1—3-Ton Screw Pulley Chain Block.4—.i-'I'nn Screw Pulley Chain Blocks.2—4-Ton Screw Pulley Chain Blocks.

Ontario Metal Products Co.
Limited

102 FRONT ST. EAST. TORONTO

FOR SALE
Eight Cleveland Auto-
matic Screw Machines,
with 3%" spindle capac-
ity, 1909 model. First-

class conditio"

GIRARD MACHINES TOOL
COMPANY

491-493 N. ThirdSi.. Philadelphia, Pa.

piiUIIHIIIIIIIIIIIJIJHIUIIIIilllillllllllllJililllijIlillllllllllllllllHjiiiiiiiiiiiiiiiiiii^

I IMMEDIATE DELIVERY I

g WE CALL ATTENTION TO THE FOLLOWING TOOLS, ALL OF WHICH ARE =
S IN THOROUGHLY FIRST-CLASS CONDITION. READY FOR IMMEDIATE =
3 SERVICE. -WITH NET PRICES ATTACHED. =

3 (S)

S are

SCREW M.4CHINES.
Cleveland Automatic Screw Machines, with 3%" spindle capacity,
of 1909 model. Price ($2500.00) each. F.O.B. shipping point.

These machines

TURRET L.iTHES.

2 X 24 flat turret with b.'ir e«ini|>'uent. cone

hole through

hole through

hole

hcjle

One Jones & Lamson
driven.

One Garvin No. 3 turret lathe, 18" swing, with 2i^

spindle, back geared and friction head.
One Garvin No. 2>^ turret lathe, 10" .swing, 11,4

spindle, back geared and friction head.

One American Tool W^orks Co. turret lathe, IS" swing with 3"

through spindle, equipped with back gear, friction head.

One Pratt & Whitney No. 3 turret lathe. 14" swing. IVt"
through spindle, back geared and friction head.

One No. 3 Pratt & Whitney screw machine. 14" swing. 1"

through spindle, with wire feed attachment, plain head.

fhie Davis & Egan No. 3 screw machine. 12" swing, with 1"

through spindle, complete with wire feed, plain head.

One Garvin wire feed screw machine, 12" swing with 1"

feed c-apacity, plain head.

One Warner & Swasey plain head turret lathe. 14" swing
1" spindle capacity.

One Windsor plain head turret lathe. 14" swing with 1" spindle
capacity.

One 16* X 5' Gage Pox Monitor brass tuniina lathe, back gears.

Girard Machine and Tool Co.
|

491-493 N. Third Street, Philadelphia, Pa.
|

ii!iiiiiitiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii>iiiiiiiiiiuiiiii!iii:iiiii:iiiiiiiiiiiiiiiiinriiinin

hole

hole

with
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The HOLDEN-MORGAN

Thread Milling Machines

FOR SHELLS
Machines are fully equipped for work, including oil pumps.
Fitted with automatic stop motion, which stops machine
when thread is completed.

They eliminate all risk of having shells rejected on account
of thread being stripped, as is liable to be the case when
tapped by the old method.

One operator can run several machines.

Shell is placed inside a revolving spindle and is self-center-

ing. A perfect thread is produced in base of shell in

approximately 2% minutes.

iililling Cutter is made from best high-speed steel by Brown
& Sharpe, from special design by Holden-Morgan Co., and
is so shaped that it can be sharpened without changing the
form. Cutter is designed to mill the top of thread, as well

as the depth.

Designed for 3.3", 4.5", 4.7", 5", 6", 7", 8" and 9.2" H.E. Shells.

Drop us a line for full particulars, prices, etc.

The A. R. Williams Machinery

Company, Limited
TORONTO, ONTARIO

IF IT'S MACHINERY—WRITE WILLIAMS

Every Thread

a

Perfect Thread

THAT'S THE REASON

Are you niiuiing a

Screw Machine without
a Geometric Die Head
for your 'I'lireading

Operations?

Take the nuhject up
with u».

The^Geometric Tool Company, New Haven, Conn., U.S.A.
Canadian Agents

Williamsl&'Wilson, Ltd., Montreal. The A. R. William* Machinery Co., Ltd., Toronto, Winnipeg and St. John, N.B,

// what you want is not advertised in this issue consult the Buyers' Directory at the back.
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Trade Gossip
Eden, Ont.—E. Ketchalaw is in the

market for woodworking maeliinery.

London, Ont.—Tlie George H. Beton
Lumber Co. will install electrical equip-

ment in its plant to operate woodwork-
ing machinery.

Oakville, Ont.—The \V. H. .Cars<m

brick, sasli and door factory on Dundas
street, north of Colborne street, was
damag'ed by Are last Saturday to the

extent of $10,000.

The Imperial Oil Co., Sarnia, Ont.. will

increase their capital stock to ifoO.OnO,-

000, to take care of any future possible

growth of business. Walter C. Teag'.e is

chairman of directors.

The Imperial Munitions Board have
accepted the process of sherardizing cast

iron nose plugs for shells as an alterna-

tive to nickel-plating. Brass plugs are

now being replaced with cast iron ones.

Demand for Old Rails.—With refer-

ence to an item regarding the demand
for old rails which appeared in the Dec.

2 issue of Canadian Machinery, a cor-

respKindent advises us that be has a

considerable quantity of tliis material

in stock and would like to be put in

touch with prospective consumers.

The Canadian Porcelain Co., Hamil-
ton, Ont., have presented to the Hamilton
Technical School a fine collection of por-

celain insulators used on high tension

transmission lines, ranging in voltage

from 2,000 to 150,000. The collection

will be found valuable in the electrical

department of the school for construc-

tion in high tension work.

The Canadian Association of Boat
Manufacturers at a meeting held in To-

ronto, elected the following officers:

—

Hugh Warnock, Penetang, president

;

M. L. Rutler, Brighton, 1st vice-presi-

dent; W. R. Richardson, of Peterboro',

2nd vice-president; A. F. Fenton, To-

ronto, secretary; and Herbert Ditch-

bum, Gravenhvirst, treasurer, succeed-

ing Capt. C. H. Rogers, of Peterboro',

who is now in France.

Tungsten Advancing. — Prices of

tungsten ore and tungsten metal continue

to soar. A recent sale of high-gi-ade

tungsten ore in the States is noted at

$45 per unit for 60 per cent. ore. In

September $32 per unit was paid, and in

August $16. Tungsten metal or ferro-

tungsten is now selling at about $6 per

pound of contained tungsten as against

60 cents to 65 cents before the war, and
$2.50 a few months ago.

The Steel Company of Canada, Hamil-
ton. Ont.. as a result of its increasing

business, largely due to the big war or-

ders it lias received and the pmspect for

business after peace is arranged, is plan-

ning extensive additions to its plant.

Three new opexi-liearth furnaces are to

be built at once, the blooming mill e.\-

tendetl and two forge plants erected for

the manufacture of 8 and 9.2 shells. The
improvement will cost several hundred
thousands of dollars.

French Industrial Commission.—Mem-
bers of the Frencli industrial and Com-
mercial Commission, which recently ar-

rived in New York to promote trade re-

lations between the United States and

France following the war, have arranged

a tentative itinerary for the next few

weeks that will take them to a number
of leading cities of the United States

and Canada. About Dec. 15 they have

arranged to come to Canada for a stay

of a week or ten days.

Toronto, Ont.—A by-law seeking per-

mission to guarantee $3,000,000 of de-

bentures as the city's investment in the

proposed hydro-electric radial scheme

will be submitted to the ratepayers on

January 1st next. This decision was ar-

rived at by the Board of Control after

conferring with Sir Adam Beck, chair-

man of the Provincial Hydro-electric

Commission, and his chief engineer, F.

A. Gaby, on Dec. L This amount does

not cover the terminals to be located in

the city or that part of those radials

which constitute a portion of the city's

rapid transit. In short the citizens will

be asked to meet the cost of all rapid

transit lines within the city limits and

invest the suggested $3,000,000 in the

general scheming ontside the city.

1

Tenders
St. Hyacinthe, Que.—Tenders will be

received up to January 11, for a me-
chanical filter plant. Plans and speci-

fications may be qbtained at the office

of Hector Cadieux, city engineer.

Halifax, N.S.—Tenders will be re-

ceived by the Governor of the Province

of Macao, up till January 8. 1916, for

the supply of a steel, self-propelling

dredge for the use of the Macao Har-
bor Works. Full particulars may be ob-

tained at the office of Fred H. Oxley.

Consul for Portugal, Keith Bldg., Hali-

fax, N.S.

Winnipeg, Man. — Tenders addressed
to the Commissioners of the Greater
Winnipeg Water District will be received

up to December 15, 1915, for the supply
of miscellaneous bronze castings, brass

piping, etc., which enter into the con-
struction of a Venturi met«r. Specifica-

tions and form of tender may be ob-

tained at the office of the District. 901
Boyd Bldg.. Winnipeg.

rersona
John Milne, president of the Burrow,

Stewart & Milne Co., Hamilton, Ont.,

has been appointed to the Senate.

John Ansley, at one time county en-

gineer and also proprietor of the local

iron foundry, died at Wingliam, Ont.,

on Nov. 28, aged 83.

P. E. Mercier, acting cliief engineer

for the City of Montreal, will probably

be appointed to that jxisition in succes-

sion to the late Georges Janin,

C. L. Jobb, general manager of the

Canadian Iron Corjioration. has been
in Fort William, Ont., for a few
days on business connected with the

local plant.

Abraham Van Winkle, of the Hanson
& Van Winkle Co., died at Newark, N.

J., recently aged 77. Mr. Van Winkle,
who was born at Pompton, N.J., assisted

in the development of the first low volt-

age dynamo made in the T'nited States.

Charlton James WoUaston, a pioneer

in submarine telegraphy, and who laid

the first cable from Dover to Cape Gris-

Nez, the nearest point on the French
shore to that of Britain, died recently in

England.

Railways- Bridges

London, Ont.—The council have de-

cided to submit the by-law requested by
the London & Port Stanley Railway to

raise $101,000 for track extensions.

Brantford, Ont.—At a special meeting

of council, it was decided to give rate-

payers of the city a chance to vote on

ratification of the sale of the Grand Val-

ley Railway between Paris and Gait to

the Lake Erie and Northern Railway,

which railway is controlled by the C.

P.R. between Gait and Port Dover. The
cost will be $30,000, and electrification

of L. E. and N. Railway from Gait to

Port Dover.

London, Ont.—The first step toward

the million-dollar guarantee of bonds for

the proposed Hydro-radial railway was
taken last Monday by the city council,

which gave two readings to th^e by-law

and sent it on to the ratepayers.

Hydro Radials.—This proposed Hydro
radial scheme includes projected lines

running from Western Ontario via Lon-

don and Gnelph, Hamilton to Toronto,

Barrie to Toronto, the proposed Mark-
ham and T'xbridge line and that section

suggested for the connection of Port

Perr>- with Toronto via Whitby. Sir

Adam's Beck idea is to make Toronto

the real pivotal point of all the adjacent

counties, and latterlv. the Province for
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Pumps
for

SHELL
MAKERS

Burnliam

Hydraulic Pump

Deming
Triplex Pump

GOOD PUMPING MACHINERY is

essential to greatest output on shells

or any other work.

We manufacture a special pump for every

kind of service.

Tell us what you need and ask for full details.

MADE IN CANADA

Darling Brothers Limited
Toronto MONTREAL Winnipeg

If what you want is not advertised in this issue consult the Buyers' Directory at the back.
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fanning', market gardening and other in-

dustries, as well as for [lassenger traffic.

Radial Plans Approved.—The Toron-

to-Guelph-Berlin-London Hydro Radial

project was further advanced on Nov.

23 when a deputation of municipal re-

presentatives from Miniico and New To-

ronto discussed with Chief Engineer

Gaby, of the Provincial Hydro-Electric

Commission, at Toronto, route plans and

other points in connection with the line.

This conference was one of a number

the commission's engineers are having

with the representatives of the various

municipalities interested in order to se-

snre approval ol' plans and details.

New Incorporations

The Eclipse Iron Works, Ltd., of Van-

couver, B.C., has been incorporated with

a capital of $20,000.

The Eastern Machinery Co. of Mont-

real has been incorporated with a capital

of $45,000. Incorporators: A. Lalonde,

E. A. Lalonde and D. L. Desbois, all of

Montreal.

The Dominion Shell Mfg. Co. of Mont-

real has been incorporated with a capital

of $99,000. Incorporators: H. C. Thorn.

L. H. Cote and W. W. Laindon, all of

Montreal.

The Dominion Magnesite Co. of Calu-

met, Que., has been incorporated with a

capital of $100,000. Incorporators: F.

G. Bush, G. R. Drennan and Mj J.

O'Brien, all of Montreal.

The Lachance Nut Lock Co. has been

incorporated with a capital of $300,000

to carry on business at Montreal, Que.

Incorporators, J. A. Bilodeau, M. Lor-

anger and B. Melaveou, of Montreal.

The Kirkland Lake Gold Mining Co.

has been incorporated at Toronto, with a

capital of $2,000,000, to acquire and de-

velop mineral lands and deposits. Head
ofHee at Toronto. Incorporators—David
Inglis Grant and Gideon Grant, of To-

ronto.

The Triumph Mines, Ltd., has been in-

corporated at Toronto, with a capital of

$3,000,000, to acquire and develop min-

eral lands and deposits. Head, office at

Toronto. Incorporators—James Rich-

ardson Roaf and .John Edward Morden,

of Toronto.

The Canadian Vincent Valve Co. has

been incorporated at Ottawa with a cap-

ital of $25,000 to manufacture the Vin-

cent drain valve and similar appliances

at Vietoria. B.C. Incorporators: Arthur
Newham. R. Powell and E. Bonner, all

-of Victoria, 'B.C':

'

.
,

The Alliance Beverage Co. of Toronto

has "been incorporated at Toronto, with a

capital of .$40,000, to manufacture bever-

ages, condiments, preserves, etc., at To-

ronto. Incorporators^Henry Cresser

JIaskins and Edward Gowan Russell

Aradagh, of Toronto, Ont.

The Federal Brass Co. has hvt-n in-

corporated at Ottawa with a capital of

.$50,000 to acquire the business now car-

ried on by the Federal Electric & Mfg.

Co. at Montreal. Incorporators: Joseph

Pliillipe Arthur Belanger and Louis

Joseph Cyprien Gagnon of Montreal.

The Canadian Brass Bedsteads, Ltd.,

has been incorporated at Ottawa with n

capital of ,$45,000 to manufacture house-

hold furniture of all kinds and in partic-

ular brass and iron bedsteads, at Mont-
real. Incorporators: Eugene Honore
Godin and Joseph Eudore Morier, of

Montreal.

Canadian Canners, Ltd., has been in-

corporated at Ottawa with a capital of

$1,000,000 to carry on business as manu-
fact-urers of all kinds of canned goods,

condiments, pickles, etc., at Toronto,

Ont. Incorporators: John Dawson Mont-
gomery, Arthur Carson McMaster, of

Toronto.

The Pilcher Mfg. Co. has been incor-

porated at Ottawa with a capital of

$50,000 to manufacture metal buttons

and other goods, at Windsor, Ont. In-

corporators: John Vashe Pilcher and
George Pegram Walton, of Louisville,

Kentucky, and Thomas P. Archer, of

Windsor. Ont.

The Canadian Electro Products Co.

has been incorporated at Ottawa with a

capital of $500,000 to manufacture all

kinds of metals, metallic substances,

metallic products, chemicals, etc., at

Montreal. Incorporators: Walter Rob-
ert Lorimer Banks and Daniel Percy
Gillmor of Montreal.

The Western Sugar Refining Co. has

been incorporated at Toronto, with a

capital of $600,000, to manufacture, re-

fine sugar and by-products at Petrolia,

Ont. Incorporators : Ralph Daniel

Mitchell and Daniel .Joseph Kilby, of

Cleveland, Ohio, and David A. Gordon,
of Wallaceburg, Ont.

The Imperial Cordage Co. lias been in-

corporated at Ottawa with a capital of

$150,000 to manufacture rope, binder

twine, and all products and by-products

of manila, hemp and sisal, at Walkerton.
Ont. Incorporators: John Connor, of St.

John, N.B., E. A. D. Morgan and S,

Avery of Montreal, Que.

ground cable, to the E. F. Philips Elec-

trical Works, Ltd., Montreal.

Kingston, Ont.—The City Council
have awarded a contract for rubber
lined linen fire hose to the Goodyear
Tire & Rubber Co., Toronto, at 50c per
foot.

Merrickville, Ont.—The Rideau Power
Co., have awarded contracts for water
wheels to the William Hamilton Co.,

Peterborough, and electrical efjuiprae.'it

to the Swedish General Electric Co. The
total cost of power house and plant i-s

estimated at $80,000.

Contracts Awarded
Toronto, Ont.—The city council have

awarded a contract, lead-covered iinder-

Catalogues
Oiling Devices made by the Canadian

Winkley Co., Windsor, Ont., are the sub-
ject of catalogue No. 10. A large num-
ber of styles are illustrated and de-

scribed in detail, accompanied by price

list and principal dimensions for each
size.

The Canadian General Electric Co.,

Toronto, Ont., have issued a bulletin il-

lustrating and describing a new multi-

stage centrifugal compressor set No.
3350. This macliine is particularly ap-
plicable for use in connection with oil

or gas-burning furnaces and a list of
operating advantages is given.

Buffing and Polishing Machinery.—Bul-
letin No. 700 on buffing, polishing and
burnishing machinery, the latest of the

series of " Munning-Loeb " publications

on electro-plating and polishing equip-
ment and supplies, fully describes the

Munning-Loeb line of buffing and polish-

ing lathes from the small bench lathes

to the large double-spindle pedestal

lathe, also belt strapping machines,
flexible grinders, tumbling barrels, bur-

nishing barrels and sand blast appar-
atus. This bulletin will be sent to anyone
on request.

Motor Generator Sets.—Bulletin No.
42.552 issued by the Canadian General
Electric Co., Toronto, illustrates and de-

scribes an interesting and varied range
of motor generator sets adapted for dif-

ferent purposes. The bulletin contains a

considerable amount of information cov-

ering the operation, field of application,

expitation and construction of motor
generators, while booster and balancer

sets &te also dealt with. The bulletin

contains a number of excellent half-

tones covering the various types and
showing jn a general way the design and
arrangement when installed.

,
Lubricators.—Bulletin No. 60, the

Richardson model "M"' sight feed oil

pump recently issued by the Richardson-
Phenix Co. of Milwaukee, Wis., contains

much new information concerning the
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ATENT
FETHERST0NHAU6H C CO.
'THE OLD ESTABLISHED FIRM"

, 5 ELGIN ST. OTTAWA
I ROYAL BANK BLG. T0RONT0.fc""rt)l

I SEND FOR PLAIN PRACTICAL POINTERS I

I C COPY NATIONAL PROGRESS IN WHICH I

ALL OUR PATENTS ARE ADVERTISED .'

W. T. Cuffe-Quin
Piteoi Solicitof iniJ Eipcrt

Re|C<*t*'"' Pilfol .Allurnry, U.S. J'l^J.

Sutrryon' Injlilule. I.undon, EnfUnci,

Cmtral Chambers, Ettii Street

OTTAWA. CANADA n«r t.^. p.um •ifk.>

A«ocUt« w«rk (or ihe Ufil Pro(M«ioB before tbc Goveranwnt

P»»«il (Met. » ipcclahy.

CablcaddrtMi " Cquin OlUw»."

HAWK b
chrome:
Vanadium
STEE

Will

Give You
Exceptional

Shell Forging

Production

WITHOUT AN EQUAL FOR
BOTH FIRST AND
SE.COND OPERATION
PUNCHES.
Comes to you heat-treated

and ready for use.

It does not stick to the

work.

There are many cases where
each punch has turned out

over 2,000 shells.

It means more shells, per
machine per day.

STEEL OF EVERY
DESCRIPTION.

Hawkridge Brothers

Company
303 Congress St., BOSTON, MASS

well-known model "M" lubricator. In-

teresting illustrations show the process

of manufacture from the raw material to

the finished lubricators on the test rack,

and give a good idea of the manner in

which the pumps are drilled and milled
'

from a solid block of cast iron. An in-

teresting chapter on gas engine lubrica-

tion discusses the question of timing the

admission of oil so that it is forced di-

rectly on to the engine pistons. Other
items of interest are a description of

the new Richardson air spray attach-

ment; also the steam and electric at-

tachments for heating the oil in the

lubricator reservoir. A double-page il-

li'stration of the New York sky-line

shows that practically all important
buildings in the Metropolitan district

are equipped with Richardson-Pheni.x

lubricating appliances. Copies of the

above bulletin may be had upon request
from the company.

ATENTS
PROMPTLY SECURED!

In «11 couutrles. Ask for our InTentor'»
Adviser, which will be Bent free.

MARION & MARION, 364 University St
Merchants Bunk Bunding, corner St.

Catherine St., MONTREAL, Phone Up. 6474
and Washington, U.C, i;.S.A.

Book Reviews
The Model T Ford Car, its construc-

tion, operation and repair, by Victor W.
Page, .SCO pages, 5x7, 100 engravings
and two folding plates. Published by
the Norman W. Henley Publishing Co.,

New York City. Price $1. This is the

1916 edition of a book which, as the title

indicates, is written chiefly for owners,
dealers and salesmen of Ford cars. Al-
though the book deals exclusively Avith

one particular make of car, the fact that

so many Ford cars are in operation
makes the situation somewhat excep-

tional, and warrants the publication of

a special treatise on its repair and main-
tenance, especially as so many owners of

Ford ears possess but little mechanical
knowledge. The volume as a practical

instruction book is complete and the

subject is treated in a comprehensive
manner. The construction is fully de-

scribed and the operative principles

made clear to everyone. Complete in-

structions for driving and repairing are

given, while every phase of the subject

is treated in a non-technical manner.
The book contains five chapters. The
first deals with the Ford ear with regard
to its parts and their functions. Chapter
2 describes the engine and the various

auxiliary groups. The details of the

Ford chassis parts are dealt with in

cha))ter ',i, while chapter 4 contains in-

structions for driving and the mainten-

ance of the car. The concluding chapter

on overhauling and repairing the me-
chanism is of special value and contains

a great deal of valuable information.

The diagrams and half-tones, which are

full of detail, have been carefully pre-

pared and are very instructive. The
book is fully indexed, printed in clear

type, and is bound in cloth.

PATENTS TRADEMARKS
AND DESIGNS

PROCURED IN ALL COUNTRIES

Bpeolal Attention griven to Patent LIttgratton

Pamphlet sent free on appllcatiou.

RIDOUT & MAYBEE 59 Yong. street

TORONTO

(MADE IN CANADA)

Don't Pay Good Money for
Impractical,Unmechanicaland
Often Worthless Fountains

Here is a practical Fountain, wtiich combines

the Faucet and Hubble Features—taliea care ot

the overflow waste, and insures

Safety and Service
Tliis is ail iiRe of sanitary plumbing and the
SanitaiT lirinkinR- Fountain is one of its import-
ant subdivisions.

SAFETY PI IPO SERVICE
FIRST rVJT^VJ ALWAYS

Is made of boavy brass witli extra heavy nickel
plate. Bubbler easily controlled by separate
"squeeze" handle. No spnrt't—no choking—inside
regulatinu i)reventfl "showerbath." Faucet fa
controlled by another squeeze handle. Faucet
gives full water pressure. Has tiiread for hone
if wanted.

Write UN the number of yonr em-
ployeH and water preHaure and
we'll present tin IntoreNtlnK pro-
poHllInn to you promptly.

Puro Sanitary Drinking Foantain
Company

147 UnW«ralty Are.. TORONTO. CAN>
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WANTED
Eight Gisholt 24' Tur-

ret Lathes. Re-manu-

factured machines with

complete standard

equipment as supplied

by the makers.

Must be guaranteed in

first-class working or-

der. Cash will be paid

immediately for above.

Box 159, Canadian

Machinery.

Ratps (payable In advance):—2c per word
flrit Insertion, le per word subsequent Inser-
tion. 5c additional eneh Insertion when Box
Number Is required. Each figure counts as
one word.

WANTED
SALHSM.VX WANTED — ESTABLISIIEli
house selling metals, machinery and supplies
desires an experienced man to take charge cf
this line. Box 738. Canadian Machinery.

WANTED—POSITION AS BBA-SS i'OUNDRY
foreman. Advertiser has had past experience
In hljrb-class valves and plumber supplies,
also foundry end of shell work. Can furnish
the best of references. H. W. B., care of
Canailian Machinery, Montreal.

FOR SALE
FOR SALE—RICHARDS INDICATOR, COM
plete, with attachments, nearly new, In per-
fect order. Apply Canadian Machinery, 113
University Ave., Toronto.

.STEA.M ENGINES FOR SALE—ONE 10 H.l'.
stationary boiler and settings complete; good
working order. Price one hundred dollars.
One 3 to 4 H.I*, upright; good working order.
Price Ufty dollars. Apply to H. A. Lawrence,
West Sheft'ord, Quebec.

FOR SALE—INGERSOLL-RAND CLASS NE-1
power-driven, single-stage, straight line air
compressor, close connected for belt drive to
motor. Piston diameter 12 inches. Piston
displacement 258 cubic feet per minute. De-
signed for pressure, minimum o"). maximum
55. lijs. per square Inch. Length 7' 6". Width
.1'. Ilcigtit 4' :i". Been used for 4 weeks
only. IVox 100, Canadian Machinery.

FOR SALE
J4 X ti Prentice 15ros. Lathe, all

Geared Hesid.
No. (J Brown & Sharpe Plain Screw
Machine, Back Geared.

It! in. Davis & Egan Screw Machine,
Back Geared, Friction Head.

30 In. Lodge & Shipley Pulley Lathe
with Turret, 4" Hollow Spindle.

American Machinery Exchangee
2 1 7 Centre St., New Yorlt City

Machinery For Sale

1—.\utomatlc Grldley. ly^ capacity.

1—16" shaper with countershaft and
swivel vise.

1—New 4-splndle "Reed Prentiss" Bali-
Hearing Drill Press.

4— Electric Direct Current Breast Drills,
up to % capacity.

1—3-Ton Screw Pulley Chain Block.

4—5-Ton Screw Pulley Chain Blocks.

2—4-Ton Screw Pulley Chain Blocks.

Ontario Metal Products Co.
Limited

102 FRONT ST. EAST, TORONTO

SOME GOOD ONES
TURRET I-ATHES

3—24" GlshoIt motor drive
1—24" Steinle belt drive
1—No. 2 Warner & Swasey hollow hexagon
1--22" Builard combination
2—2" X 24" .Tones & Lamson cone type
1—2^4 X 24" .Tones & Lamson geared head
1—20" Garvin back geared

SCRETV MACHINES
1—Pearson 1V4" automatic chuck and wire

feed
1—^Pratt & Whitney 1" automatic chuck

and wire feed
1—Brown & Sharpe No. Hand Screw

Machine
1—^Brown & Sharpe No. 00 automatic
1—Brown & Sharpe No. 1 automatic
1—Brown & Sharpe No. 2 automatic
1—Cleveland %"

—

1\^" automatic
1—Cleveland %"

—

%" automatic
1—Cleveland %" automatic
2—2%" Cleveland automatic
2—2%" Cleveland style "B" automatic

liATHES
1—60" X 321^ Pond geared head
1—48" X 10' Schumacher & Boye geared

head
1—36" X 16' Walcott & Wood
1—32" Bradford heavy duty
1—2S" X 14' New Haven, D. B. G.
1—24"-40" X 32' McCabe double spindle
1—21" X 14' Bradford D. B. G., blocks to

make swing 27"
1—20" X 12' LeBlond, D.B.G.
1—20" X S' Lodge & Shipley with taper
;i—20" X 10' Blalsdell
1—18" X 10' Schumacher & Boye
1—16" X 6' Cincinnati
1—15" X 6' Blaisdell with taper
1—14" X 6' Carroll-Jam ieson
1—14" X 5' Pratt & Whitney

I.ATHES (continued)
1—14" X 6' Hendey
1—11" X 5' Star
1—10" X 5' I'ratt & Whitney

BORING MILLS
1—60" CollHirn. 2 heads
1—12" King, Al condition, 2 heads
1—42" Bullard, 1 swivel and 1 turret head
1—12" Wais & icing, 2 heads
1—50" .Nlles PuUev Borer
1—42" Nlles Car Wheel Borer

PI,ANER8
54" X 12' Gray, 2 heads
48" X 8' Belmer. 1 head

12' New Haven, 1 head
: 42" X 14' D & H, open side
X 36" X 34' Cincinnati, 4 heads
X 36" X 12' Cincinnati, 2 heads
X 28" X 8' Wheeler
X 26" X 6' Pond
X 24" X 6' Pond
X 24" X 7' Grav
X 24" X 6' Grav
X 24" X 4' Gray

SH.VPERS
1—32" Walcott triple geared
1—26" Putnam triple geared

Cincinnati crank B. G.
American crank B.G.
Barker & Chard crank
.American crank
M'alcott crank
Hendey friction

1—14" Pratt & Whitney
RADIAL DRILLS

1—5' Dreses Universal
1—5' Western Universal
1—4' Bickford plain
1—3V4' American, speed box drive

1—62"
1—56"
1—42" X 42"
1—42"
1—.-50"

:

1—36"
1—2S"
1—26"
1-24"
1—24"
1—24"
1—24"

1—24"
1—20"
1—18"
1-16"
3-16"
1—15"

R.4UI.4I, DRILLS (eontinned)
1—3' Fosdick—national pattern
1—214' B'osdick—national pattern

UPRIGHT DRILLS
1—50" Prentice Bros.
1—:>4" Barnes
1—32" Mechanics
1-32" Hamilton
1—32" Cluclriuati with taper attachment
1—28" Hamilton
1—26" Barnes
1—24" Hamilton
1—22" American

Large stock smaller drills
Several multiple spindle drills

POWER PRESSES
1—Punch and Shear, 36" throat, capacity

1% X lU"
1—Punch and Shear, No. 14% Williams &

White
1—No. 5 Ferracute Punch Press
1—No. P3 Ferracute Punch Press
1—No. Mo .\merlcan Can Co.. geared
2—No. 4 American Can Co., Inclinable
1—,No. 3 Toledo, inclinable
]—No. IS BUss. inclinable
1—No. 95 Bliss, straight sided double

crank
1—No. 1 Bliss Toggle Drawing Press
1—No. D.A.G. Ferracute Double Action
1—No. 21 Consnlidated Horn Press
1—Bliss Horn Press

Variety smaller presses

MISCELL.*NEOCS
Our stock of miscellaneous machiner.v is

very complete .nnd will appreciate your
inquiry for anything in the iron and brass
working machinery lint

The H. A. Stocker Machinery Company, 566-572 W. Ranaolph St.

CHICAGO, ILL.

Th, ,j^,. /ii^riti 7rt /I A-^ in 1a Yinii} 11} h ay^ 11/^1 Jiio r§r1 -ty^yft t>/>niy^ oY\4' .^faff hi
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JMA.R.WILLIAMS MACHINERY CCyL^
T ST. JOHN.N.B. TORONTO WINNIPEG VANCOUVEI' "^

Canada s Leading Machinery Ho ui

THE VALUE OF SERVICE RENDERED
is suiiiething we are rather proud of. Not content, however, with past achievements
or length of service, we are fully prepared to satisfy all demands made upon us

NOW. Your problem is our opportunity.

Particularly is this the case for Shell Machinery—whether for 6", 8", or 9.2"—we are

ready to specify on complete layout and equipment.

Our Service Department for months past has been engaged in collecting, and have
now assembled all the requisite data for manufacturing the new types of Heavy
High Explosive Shells. We anticipated this and are therefore prepared to furnish

any special type of machine, or complete equipment, for entire plants.

We guarantee Plants equipped and ready to manufacture in four to eight weeks after

order is received.

The A. R. Williams Machinery Company, Limited
Toronto, Canada

IF IT'S MACHINERY—WRITE "WILLIAMS"

>///J^/,^//^/wy,^/^,,,,yy/M/////////y///r///MM,MM^^^^^MMMy'M//M/M̂ /M/M^^

THE GEOMETRIC DIE HEAD
Has No Competitors

There are other Die Heads—Die Heads with some
good features—but the Geometric has perfected
every part, and is the monarch of the thread-cut-

ting field.

Adapted to a Wide Range of Work
The construction of the dies and the method of

liolding them is such as to permit of instant

adjustment or interchange of dies.

Kight or left hand threads of standard or special

pitch, also varioTis special forms, are readily cut.

For Accurate, Rapid, Economical Threading Geo-

metric Screw-Cutting Die Heads
cannot be excelled. Furnished by every turret lathe

manufacturer in the country.

WRITE FOR THE CATALOGUE

THE GEOMETRIC TOOL COMPANY
NEW HAVEN, CONN.

Canadian Agent.s :

Williams & Wilson, Limited, Montreal
The A. R. Williams Machinery Company, Limited,

Toronto, Winnipeg and St. John, N.B.

// wliat you want is not advertieed in this issue consult the Buyers' Directory at the back.
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company who propose establisliin;; a

|)lant to manufacture wood alcohol, char-

coal and -acetic acid. Thomas Hodsson is

promoting the company.

.Toronto, Ont.—I'arks Commissioner

Chambers lias recommended to IJoard of

Control that three stand-pijies, the ne-

cessary quantity of fire hose, and three

portalhle extinjjuishers be installed at the

Process Building at the Exhibition

<>rounds, where the soldiers are aocom-

modated. The cost of the equipment will

bo $255.

Petrolea, Ont.—The council on Dec. 7

gave first and second readings to the by-

law for $21,500 to assist the Western

Sugar Refining Co., which will locate

here, if this inducement is granted. A
by-law to raise .$25,000 to purchase stock

in the company was twice read. These

issues will he voted upon by the rate-

payers .January 3.

Toronto, Ont.- -The fa<-tory of T.

Electrical

St. Thomas, Ont.—The Michigan Cen-

tral Railway will electrify their terminal

at this place.

Hull, Que.—The city council are con-

sidering extensions to the lighting sys-

tem, estimated to cost .$20,000.

Biddulph Township, Ont.—A by-law

has been passed providing for the instal-

lation of a hydro-electric system at an

approximate cost of $3,500.

Burgessville, Ont.—A by-law to pro-

vide for the construction of a hydro-

electric system at an approximate cost

of $3,500 will shortly he submitted by

the township council of South Norwich.

General Industrial

St. Catharines, Ont.—Fire on Dec. 7

destroyed the Maple Leaf Milling Co. 's

flour mill here. The loss is estimated at

$75,000, which is fully covered by in-

surance.

Davidson, Sask.—The Canadian Ele-

vator Co. will build an extension to their

elevator. The North Star Elevator Co.

and the British American Elevator Co.

will also enlarge their mills.

Vancouver, B.C.—The Canada Potash

and Algin Co. will shortly work on a

new plant for making iodine and gum
algin. These materials will be made from

kelp, which is found in large quantities

along the coast.

Sackville, N.B.—The A. E. Wry Stan-

dard, Ltd., factory was damaged by fire

on December 5, the loss being estimated

at $35,000, of which .$20,000 is covered

by insurance. The company manufac-

ture harness and other leather goods.

Crowley & Co., manufacturers of picture

frames, on McDonnell Square, was badly

damaged by fire on Dec. 12. The damage
is placed at about $1,500 to the building

and .$7,000 to the stock and contents.

The loss is covered by insurance.

Contracts Awarded
The Otis-Fensom Co., Hamilton, Ont.,

have been awarded a contract for an

elevator by the Patterson Mfg. Co., of

Montreal, Que.

Port Moody, B.C.—The contract for

the construction of a waterworks system

has been awarded to the Robertson-

Godson Co., Vancouver, B.C., at .$37,000.

Toronto, Ont.—The Board of Control

has awarded a contract for the supply

and installation of valves, steam piping,

special steel castings and lagging at

main pumping station to Purdy, Mansell,

Ltd., at $19,995.

Brockville, Ont.—The Public Utilities

Commission at a meeting on Dec. 7

awarded the contract for the new filtra-

tion plant to the Roberts Filtration

Company, of Darby, Pa., for $86,000,

and also requested the Town Council to

provide -$115,000 to cover the filtration

plant, low lift pumns and intake cost.

Tendenaers
St. Hyacinthe, Que.—Tenders will be

received up to January 11, for a me-

chanical filter plant. Plans and speci-

fications may be obtained at the office

of Hector Cadieux, city engineer.

Halifax, N. S.-—Tenders will be re-

ceived by the Governor of the Province

of Macao, up till January 8, 1916. for

the supply of a steel, self-propelling

dredge for the use of the Macao Har-
bor Works. Full particulars may be ob-

tained at the office of Fred H. Oxley.

Consul for Portusral, Keith Bldg., Hali-

fax, N.S.

Winnipeg, Man.—Tenders will be re-

ceived up to Monday, December 27, 1915,

for the supply of one saddle tank loco-

motive to the Greater Winnipeg W:.fcr

Cominission. Specifications and form of

tender may be obtained and contract

may be insoected at the offices of the dis-

trict, 901 Boyd Building, Winnipeg, Man.

Winnipeg, Man.—Tenders addressed

to the undersigned will be received up to

Wednesday, December 29, 1915, for the

supply of twenty twenty-yard automatic

air^dump ears. Specifications and form
of tender may be obtained and form of

contract may be inspected at the office of

the district. S. H. Re^-nolds, Chairman
of the Greater Winnipeg: Water Commis-
sioners, 901 Boyd Building, Winnipeg.
Man.

Trade Gossip

The Shawinigan Electro Metals Co.

have increaseil the capital stock of the

concern to .$200,000.

The International Steel Corporation,

Ltd, have changed the name of the con-

cern to Canadian Iron Ores, Ltd.

The Turnbull Elevator Co., Toronto,

have been awarded a contract for the

elevators for the Crompton Corset Co. 's

new warehouse.

Simcoe, Ont—The Town Council will

submit a by-law for the establishment

of a Utilities Commission to take over

the waterworks sewage disposal plant

and the hydro system.

The Canada Steamship Line, Mont-

real staff have enlisted for overseas ser-

vice. The eligible men are to be enlisted

in one battalion, and officers, who are to

go to Halifax at once to qualify for com-

missions, will lead the company. There

are forty-six Canada Steamship Line

in the trenches now.

Kingston, Ont.—The announcement of

United States Consul F. F. Johnson last

Monday shows the export trade from

this port to the States for the year 1915

to have reached the million dollar mark,

giving Kingston third place in the Do-

minion, with Toronto first and Ottawa

second.

Toronto, Ont.—It is reported from La
Porte, Ind., that the plants of the M.
Rumley Co., and Ruraley Products Co..

capitalized at $32,000,000, were bought

in at receiver's sale for $4.000 000 on

Dec. 9 by reorganized Rumley com-
panies. The Rumley Co. have a branch

in this city.

Toronto, Ont.—Roads to the extent

of 250 miles have been permanently im-

proved and macadamized in various

parts of the Province of Ontario this

year. On colonization roads .$220,078.-

19 has been spent. The total cost of the

Hamilton-Toronto highway will be about

$900,000. The estimated cost was

$600,000.

Montreal, Que.—The shareholders of

the Canada Cement Company, at a spe-

cial meeting recently unanimously au-

thorized an application for supplement-

ary letters patent permitting the com-

pany to embark on the manufacture of

war munitions. General Manager Jones

gave an optimistic forecast of the re-

sults expected from the business, and

the shareholders were informed that no

new financing would be necessary.

Montreal, Que.—Three departments of

the Grand Trunk Railway shops at Point

St. Charles were gutted by fire which

broke out at noon on Dec. 10 in the tube
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Business is good—it is good with us

We are the largest makers of Time Recording; and Coat Systems In the world.
It costs nothing to get our advice. Write us for our latest illnstratecl price lists.

That means it i.-< uood over the

rest of the country, because Inter-

national Time Recorders are only
u.«ed to check working time.

What else iiidieates that business is

goodf

Labor is in big demand.

Our exports largely exceed the im-
ports.

Farmers have had good crops.

Stocks of manufactured goods art-

low.

Factories are busy; many working
overtime; many working day and night.

More freight ears are needed and the
steamship lines are taxed to capacity anil
caruuig big profits.

There Is more money In circulation
amongst more people than ever before.

Can you beat that combination? Thes'.'

are facts.

The more prosperous we become the
more need to stop the waste and the leaks.
There are millions and millions of dollars
being paid out every week on the auto-
m.-'tically-eorrect International Time Ke-
conling Systems. .Vniongst other advant-
ajres our records furnish the original
payroll — always legible, positive and
beyond dispute.

International Time Recording Co. of Canada, Limited
Ryrie Bldg., Corner Shuter and Yonge Streets, TORONTO

F. E. MUTTON. Montreal Representative: CHARLES COLE
General Manager Cartier Bldg., McGill and Notre Dame Sts., Montreal, Que.

A Big Business

llnd-s it nece-ssary to advertise. Steel Cor-

porations, Railways, Shipping Companies,

Municipalities, Provincial Governments, and

in fact all concerns of magnitude.

If this is so, where the ramifications of an

industry or corporation or other interests

extend over a continent, across the seas and

perhaps throughout the world, then there

must be a basis of logic in it for tho.se whose

business is of limited dimension.?.

Steady publicity is bound to make an im-

pre.ssion—provided the means and methods

employed are correct.

We have the medium and can advise you

about methods—write

CANADIAN MACHINERY
143-153 University Ave. TORONTO

Where a belt

is subjected to

extreme con-

ditions of

DUST, HEAT,
ACID, MOISTURE

the ditrability of Leviathan-
Anaconda belts, combined with their

lower cost, places them in a class

apart.

Let us help you solve your belting

problems.

Main Belting Co. of Canada
Limited

lOi/o St. Peter St., - MONTREAL

// what you want is not advertised m this issue consult the Buyers' Directory at the back.
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shop and spread to the blacksmith shop

"and the erecting plant. The fire was
caused by a tube striking- and breakinfr

. an oil pipe, the oil igniting and flovvini;

in all directions. The tube shop, black-

[ smith shop and part of the erecting shop

were destroyed.

Toronto Harbor Works.—^It is an-

nounced that the Toronto harbor work
in the vicinity of Cherry Street is to

proceed as weather permits. The Can-
' adiau Stewart Co., the contractors, have

: undertaken to make good the defective

. construction by a sub-contractor dis-

; closed upon examination by Government
' experts, and the work will proceed with-

out further hitch in favorable weather.

; The restoration of the imperfect con-

struction will be done without cost to

the Government, it is said. The con-

tractors say there will be no unneces-

sary delay.

Grain Moving on N. T. R.—tArrange-

ments have now been eompleted'for the

oflflcial inspection, weighing and grading
of grain at Winnipeg .so that- grain con-

sign'ed by the K T. R. will not have to

go first to Fort AVilliam or Port Artliur.
" At present all certificates are granted at

the head of the lakes. At Halifax, where
most of the grain handled will be ship-

ped, Mr. Cochrane has made arrange-

ments for the storage of some five hun-
dred cars, so that the grain will be pro-

tected until shipped. There is no ele-

vator accommodation at Halifax. The
Government expects to get ;a large

share of the winter all-rail shipments.

National Steel Car Co.—In a letter to

the shareholders, Vice-President Basil

Magor states that the company has or-

ders aggregating $8,000,000 for rolling

stock to be used on foreign railways, as

well as ether large contracts, and in ad-

dition the company is building steel

sleeping coaches, flrst-class coaches and
. motor trucks. Mr. Magor states that the

fiscal year tending on November 30 will

;
show approximately $450,000 of profits,

; and that, therefore, if the dividend lia-

bility is removed without depleting too

much the working capital, the company's

!
position will be snbstanfially imPproved.

rersonal
Frederick Powell, president of the

Rideau Lumber Co., Ottawa, Ont., died

on December 3.

W. Ct. Worden, a graduate of Toronto

University, has been appointed town en-

gineer of Oshawa, Ont., to succeed F. A.

Chappell, who has resigned.

E. M. Smith, president of 'the Ameri-

can Shipbuilding Co., who owns the dry
- dock at Port Arthur, Ont., died sud-

j denly at Buffalo, N.Y., on Dec. 8.

A. G. McAvity, manager of the Can-
adian Blower & Forge Co., Berlin, Ont.,

lias been engaged by the Imperial Muni-
tions Board in an advisory capacity.

Lieut. F. Y. Harcourt, who for several

years has been district harbor engineer

at Port Arthur, Ont., has received a

commission in the 94th Battalion of the

C.E.F.

W. L. Heliiwell, manager of the Gur-
ney Northwest Foundry Co., Winnipeg,
Man., has been appointed to a more im-
portant position on the staff of the firm

at the |iead office in Montreal.

Thomas J .Walsh, chief operating en-

gineer of the high-level pumping sta-

tion, Toronto, Ont., who had been in the

civic service for a long number of years,

died on Dec. 12 at his home, 40 Rath-
nally Avenue, in his 55th year.

H .S. Carmichatel has been appointed
freight and passenger agent at London,
England, of the Canadian Pacific Ocean
Services. He completes twenty years'

service with the C. P. R. this week. H.
S. Dring succeeds him as passenger

agent of the C. P. R.

L. C. Ord, assistant works manager,
Angus car shops, C. P. R., Montreal,

Que., has been appointed Lieutenant in

No. 1 Overseas Battery of the Siege Ar-
tillery, C.E.F ., and has been granted

leave of absence ' for active service.

Lieutenant Ord sailed from Halifax for

the front November 22nd.

F. Perry has been appointed a mem-
lier of the Imperial Munitions Board.

Mr. Perry lias for some years repre-

sented in Canada a large private bank-

ing house of London. At one time he

was attached to the British Colonial Of-

fice, and later was Imperial secretary to

Lord Milner in South Africa and chair-

man of a native labor association in

South Africa.

New Incorporations

The York Paper Box Co. has been in-

corporated at Toronto, with a capital of

$40,000, to manufacture all kinds of

paper boxes, etc., at Toronto. Incor-

porators: James Douglas Woods and

William Batten MePherson, of Toronto.

The Chemical Refinery, Ltd., has been

incorporated at Ottawa, with a capital

of $100,000, to manufacture drugs,

chemicals and fertilizers at St. Cath-

arines, Ont. ' Incorporators: John P.

Mitchell, Harry W. Page and W. P.

Crow, all of Toronto.

The J. S. Lewis & Sons, Ltd., has been

incorporated at Ottawa, with a capital

of $100,000. to carry on the business of

lumbering and manufacturing of wood

and other materials at Truro, N.S. In-

corporators: George Ezra Morton Lewis
and Frank Ivcslie Lewis, of Truro, N.S.

Railways - Bridges
Brantford, Ont.—It is understood that

arrangements are practically completed
for the creation of a Union Radial Sta-

tion in this city to be used jointly by the

Brantford and Hamilton and Lake Erie
and Northern Railways. The intention

is to place it on the old site of the

Brantford Ice Co., and it will cost ap-

proximately $30,000.

Berlin, Ont.—By a vote of eight to

four the City Council decided on Dec. 6
to submit a hydro-radjdl by-law for

$779,000 to the ratepayers. Waterloo
Town and Waterloo Township Councils

also voted in favor of submitting similar

by-laws, the former for $193,000, and
the latter for $521,903. Engineer F. A.

Gaby, ,. of the Ontario Hydro-Electric

Commission, attended all three meetings.

The route through Berlin agreed upon by
the citizens was not defined in the by-

law.

Building Notes
Toronto, Ont.—A building permit has

been issued to W. H. Harris, in trust,

for the erection of a two-storey brick

mill construction warehouse on the north

side of Richmond Street, near John
Street, costing $18,000.

Wood-Working
Calgary, Alta.—The Rumley Co. pro-

pose building a warehouse here and make
the city a distributing centre.

Hamilton, Ont.—Spontaneous combus-

tion started a blaze in the Semmens &
Evel casket factory on December 7, and
did $2,000 damage.

Deseronto, Ont.—The Canada Hard-
wood Mfg. Co. is in the market for saw-

mill and wood-working machinery, auto-

matic lathes, beltinff, etc.

Marine
Port Arthur, Ont.—The Western Dry

Dock & Shipbuilding Co.'s plant will be

working to capacity during the coming

winter months. The company have on

hand several freighters for lake service.

Port Arthur, Ont.—Freight rates from

Port Arthur to Buffalo have risen from

a rate of from three and a half to four

cents a bushel, which prevailed during

the regular season, to five and a half

cents.
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North Vancouver, B.C.—The City

Council will immediately take steps to

offer some inducements for the estab-

lishment of a drydock on the North

.Shore. The Board of Trade wilt sup-

port the scheme. ''.;..". i,r'

John L. Nelson, who came to the Pro-

vince of British Columbia in March,

l'J13, as superintendent of dredging, has

sent in his resignation to the Depart-

ment of Public Works.

Port Arthur, Ont.—The Canadian

steamer, W. Grant Morden, the longest

boat on the lakes, left on Dec. 9 for Port

McNicoll with 760,000 bushels of oats,

the largest cargo ever taken from this

port, being equivalent to 400 loaded cars.

Brockville, Ont.—The Department of

Marine and Fisheries has awarded the

contract for the erection of a lighthouse

one the river front at Fulford's Point,

west of here. The building will be

twenty feet high witli concrete founda-

tion.

Collingwood, Ont.—The steamer Ham-
onic of the Northern Navigation Co.'s

Lake Superior fleet is coming to Colling-

wood about Dec. 15th and will probably

remain throughout the winter. The ob-

ject of the visit is to go to the dry dock

for repairs.

Catalogues

Milling Machines.—A bulletin issued

liy the Fox Macliine Co., Grand Rapids.

Mich., describes and illustrates the

"Fox" No. 3 hand and power feed mill-

ing machine. A specification is included

jinvingthe principal dimensions and ship-

ping weights, etc.

Air Heater and Air Blower.—Bulleti}i

No. 219, issued by the B. F. Stnrtevanl

Co., Boston, Mass.. deals with the "Stur-

tevant" electric air heater and blowc-.

The apparatus is fully described and tli'-

various purposes for which it can be used

are given in detail. A list of sizes with

capacities is included and the iliustri-

tions show a few different types indica'-

ing their varied application.

Friction Clutches made by the Car-

lyle, .Tohnson Machine Co., Manchestor,

I onn., are illustrated and described in

catalogue E, recently issued. The var-

ious classes of work for which this

clutch is suitable are described separate-

ly with illustrations showing the mount-

ings. Tables are included givinur tlie

principal dimensions, accom7ianied by

diagrams showing to what part the di-

mensions refer. Other equipment for

use with these clutches is also described

and illustrated.

Oxy-Acetylene Apparatus.—The L'Air

Liquide Society of Montreal, Que., have

issued a folder containing a number of

leaflets describing their oxy-acetylene ap-

paratus for welding and cutting. The
many types of blowpipes for various

purposes are described fully and tables

give the capacity for each size. Other

leaflets describe and illustrate acetylene

generators. A number of welding sup-

plies and materials are dealt with in de-

tail, accompanied by price lists. The leaf-

lets are fully illustrated and included in

views of the plants at work.

The Phenix Force Feed Lubricator,

Bulletin No. 50, recently issued by the

Biehardson-Phenix Co. of Milwaukee,
Wis., contains a complete description of

the Phenix ratchet type lubricator; it

also describes a new type, known as the

model "T." The catalogue contains an

interesting diagram, giving a comparison
of the way in which mechanical and
hydrostatic lubricators feed oil to engine

cylinders. Numerous illustrations show
the application of the Phenix lubricator

to different types of engines, pumps,
steam hammers, etc.

Establishing and Maintaining Boiler

Room Economy is the title . of a paper
presented before the Ohio Society of
Mechanical,

, Electrical and Steam En-
gineers, by Geo. H. Gibson, developing
the thesis that the most important re-

quisites to further improvements of

boiler plant economy are means of re-

cording boiler performance—that is, of
determining the number of pounds of
water evaporated per pound of coal. In-

formation obtained sporadically, as by
means of short boiler tests, is not so

suitable for this purpose as is informa-
tion supplied continuously, as by a feed

water meter. The relative values of dif-

ferent kinds of coal, the improvement
in evaporation following cleaning: of soot

and scale off heating surfaces, or the

stopping up of air leaks, the relative

merits of different methods of firing, are

then readily demonstrated, and scientific

management becomes easy and natural.

That is, the ways and means of attain-

ing a certain standard of performance
having been demonstrated, the manage-
ment is in a position to ask for good re-

sults continuously; in fact, standard

rules of operation— that is, directions as

to methods of handling fires, regulation

of draft, blowing of soot, banking fires,

carrying over-loads, etc., can be written

out, so that any man following instruc-

tions can obtain good results. The in-

stallation further arouses the pride of

the engineer, and makes it possible to

reward skill or attention to duty. This

pamphlet is being distributed by the

Harrison Safety Boiler Works, Phila-

delphia, Pa.

ATENT
FETHERSTONHAUGH C CO.
"THE OLD ESTABLISHED FIRM"

, 5 ELGIN ST. OTTAWA
I ROYAL BANK BLG. TORONTO.^"
I SEND FOR PLAIN PRACTICAL POINTERS I

I C COPY NATIONAL PROGRESS IN WHICH I

ALL OUR PATENTS ARE ADVERTISED

',BiIiEIi^a^^^
• In (ill countries. Ask for our Inventor'*

AdvUer, which will be sent free.

MARION & MARION, 364 University St

Merchants Bank Bullilinc, corner St.

:Catherlne St., MONTREAl., Phone Kp. 6414

and WashlnKton, D.C., U.S.A.

ijn Safety First and always.
Jn providing for the Health of my t'ellotc

Workmen.
Jn Light and Air and Sanitary Working Con-

ditions.
In clean, fresh drinking icater for everybody.

In the Safety, Economy and Man-betterment of

the

SANITARY
DRINKING
FOUNTAIN CO

PURO

The loss of a man through Impure drinkitiK

water, is a crime that "the front office" must

beftr*
'

An ugly statement, isn't it? But true, abso-

lutely.

Wh^n a »irtn comes to work in your factory

lu' puts his health in your keeping.

Are you willing to take chances on such a

trustT
Impure drinking conditions are responsible for

more tragedies than any machine ever built
Apply the "Safety First" Principles to your

water supply; don't deny your men a clean.

fresh drink at water
Conserve their health and they will improTe

vour puttlts; mark yourself as worthy of the

name of "employer."
hiRtull the Gold Me<]al winner Puro in your

plant; office and .shop alike.

The only Sanitary Drinking Fountain that 1«

safe. sanitar>-. simple, automatic in control and
eaRily attached.
I>t us tell you just what It will cost you to

"PURO -FY**
YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 University Ave., Toronto. Canada
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:w/W/W//W/WW/V,V/y/V//^^^^^

CLASSIFIED MACHINERY LIST
^//'

^/,ry// ,̂^^^/,^,wiwzy^^^^^

WANTED
Eight Gisholt 24" Tur-

ret Lathes. Re-manu-
factured machines with

complete standard

equipment as supplied

by the makers.

Must be guaranteed in

first-class working or-

der. Cash will be paid

immediately for above.

Box 159, Canadian

Machinery.

Classified Advertisements
RiitM (payable In artvance) :—2c per wnnl

first Insertion, Ic per word sulisequent Inner-
tlon. 5c additional each insertion wben Box
Number Is re<iulred. Each flgnre counts as
one word.

WANTED
WA.VTKI)—roSITIOX AS BRASS FOUNDRY
I'oreriuui, Advertiser has bud past experience
iu blgb-class valves and plumber supplies,
also foundry end of shell work. Can furnish
the best of references, H. W, B., care of
Canadian Machinery, Montreal,

FOR SALE

I''OR SALE- FH'^TKKN-HUXDRUD 0ALU).\
Duplex 'Stt'am Pump, used sixty days. Size
twenty x twelve x sixteen stroke. Apply Fraser
& Chalmers of Canada, Limited, Montreal. (26)

STEAM EXGIXES FOR SALE—ONE 10 U.V.
stationary boiler and settings complete; good
working order. Price one hundred dollars.
One 3 to 4 H.P. upright; good working order.
Price hfty dollars. Apply to H. A. Lawrence.
West Shefforii, Quebec.

FOR SALE—IXGERSOLL-RAND CASE XE-1
power-driven, single-stage, straight line air
compressor, close connected for belt drive to
motor. Piston diameter 12 inches. Piston
disphwemcnt 25S cubic feet per minute. De-
signed for pressure, minimum 3.% maximum
it'), lbs. per square inch. Length 7' (>". Width
;!'. Height 4' 3". Been used for 4 weeks only.
Box lUO, Canadian Machinery. (8)

FOR SALE
14 X 6 Prwitlce Bros. Lathe, all

Geared Head.
No. 6 Brown tc Sharpe Plain Screw

.Machine, Bnck Geared.
1(1 in. Davis & Egan Screw Machine,
Back Geared, Friction Heart.

30 In. Lodge & Shipley Pulley Lathe
with Turret, 4" Hollow Spindle.

American Machinery Exchange
217 Centre St.. New York CitT

Machinery For Sale

1—.\utomatic Gridley, 1% capacity.
1—16" shaper with countershaft and

swivel vise.

1^-Xew 4-splndle "Reed Prentiss" Bali-
Bearing Drill Press.

4—Electric Direct Current Breast Drills,
up to % capacity.

1—3-Ton Screw Pulley Chain Block.

4—0-Ton Screw Pulley Chain Blocks.
2—4-Ton Screw Pulley Chain Blocks.

Ontario Metal Products Go.
Limited

102 FRONT ST. EAST. TORONTO

SOME GOOD ONES
TURKET 1.ATHES

t;ishoU. M", Motor Drivi-

Garvin, 20", Back Geared
Niles, 2A", Back Geared
P. & J., 81^ K 16. Automatic, Al
AA'amer & Swasey No. 2, Hollow Hexagon

ENGINE I^ATHES

Schumacher & Boye, 26 x 12

Greaves A Kinsman, 18 x 12

Fifield. 42" x 20', T.G.
Ivodge & Shipley, 18 x 8. I'atent Head
Lodge & Shipley. 24 x 10. Patent Head
Bradford. 16 x 8, with taper
Bradfoi-d, 18 x 6, with tapei-

Schumacher & Boye. 20 x 10. with taper
New Haven, 32 x 16

Flather, 14 x 6, Quick Change Gear
Fairhanks, 14 x 6, with taper
Reed. 14 x 6. C.R.
Lodge & Barker, 18 x 8

MoCabe. 2A"-4(r x 12', Double Spindle
Hamilton, 36 x 16

Walcott. 36 X 16

New Haven. 26 x 16

Sehnmaeher & Boyc, 48 x 18. Triple Geared

GRIN1>ERW

Landis No. 1 Univei-sal

Landis No. 2 Universal
Bath No. 1 Universal
Walker No. 2 Tfxil Kooni
Brown & Sharpe No. 1 Universal

MlLIylNG MACHINE.^

Brown & Sharpe No. 1 Y-Plain
Becker No. 3 Vertirnl. ivitli rotary

Garvin Nn. l\^ IJuivei-sal

Brown & Sharpe No. 2 Plain
Kempsmith No. 1^ Universal
Becker No. 7 Lincoln
Cincinnati No. 4 Plain
Cincinnati So. 3 Plain
Garvin No. 15 Plain
Fox No. 3 Hand and Power
Cincinnati No. 1!^ Plain

PLANERS
Gray, 62 x 54 x 12, two heads
Belmer, 56 x 48 x 8. one head
New Haven, 42 x 12 x 12. one head
Detiick & HaiTey. 42 x 42 x 14, open side
Cincinnati. 29 x 36 x 14. fnnr heads
Wheeler. 28 x 28 x 8

Pond, £6 X 26 X 6

Pon-I. 24 X 24 X 6

Hamilton, 24 x 24 x 6
Gray. 24 x M x 7

Gray. 24 x 24 x R

Gleason. 36 x 36 x 8

Pond, 44 X 44 X 12

Putnam, 40 x ?8 x 14

Morton Portable
Whitcomb, 17 x 17 x 12. Crank
New Haven. 24 x 24 x 4

SCREW MACHINES
Brown & Sharpe No. 0. Wiie Feed
Brown & Sharpe No. 1. Inverted Turret
Browii & Sharpe No. 2, Automatic
Cleveland. %", Automatic
Cleveland ,

%", Antoma t ic

Cleveland, 'Vi". Automatic Turret Fonnir

2—Cleveland, 'IVt". Autumalic-*
S—Hartford, W, Automatic Stu<l
2—Hartford. 1 3-16", Automatic
Cleveland, 2if. AutomaJic <'lu:ckin«

BORING MILLS

Colbuiu. 60", two swivel heads
Kin«, 4'!", two swivel heads
Bullard, 42", one swivel and one turret head
Colbuni. 42", two swivel heads and center boring

head
Niles. 50". Pulley Borer
Nile.s. 52". Car Wheel Borer

SHAPERS
American. 24". B. G. Crank
I>avis & Egan, 2C"

Walcott. 32". Triple Gt-ared
I'utnamr 26", Triple Geared
Barker. 18". Crank
American. 16". Crank
Hendey. 15", Friction
Wa]c4>lt, 16". Crank
Pratt & Whitney. 15". <"iauk

RADIAL DRILLS

Ihtse--^ 5' Univei-sal

Western 5' Universal
Bickfoi-d 5'. speed bnx
Bickford 4'. cone drive

American 3^', cone drive

Kosdick 2Mt', national pattern
Universal 3', cone drive

Bansh 4', suspended
Industrial 3'i;', jilain

The H. A. Stocker Machinery Company, 566-572 W. Randolph St.

CHICAGO, ILL.
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The Hepburn

Single Purpose

Heavy Duty
Shell Turning

Lathe
(Palenti Applied For)

THIS MACHINE TOOL IS
AN EXCELLENT EX-
AMPLE OF SPEED. AC-
CURACY. POWER,
STRENGTH AND S I M -

PLICITY — ITS SERVICE
GIVES YOU MORE MAR-
GIN FOR PROFIT.

Drop us a card for specifica-

tion and full details.

Prompt (Ulivery.

The A. R. Williams Machinery Co.
64-66 Front Street W., Toronto, Canada. St. John, N.B., Winnipeg, Vancouver.

IF IT'S MACHINERY— WRITE "WILLIAMS"

LIMITED

WE ARE NOT GOING
TO GIVE YOU UP

Wo have a (ieoiiictric St'll'-Opt'iiin^' and Adjusta])le

Screw-Cuttiiiu- Die lload for you, and we want you to

haA'e it.

The big manufacturers are using them, and the

smaller inanufaetui-ers cannot afford to do their thread
cutting without th(m.

Geometric Self-Opening Die Heads, that release the

woi'k when the required length is reached, are furnish-

ed for cutting from 1-Ui-inch diameter up to the largest

i-equirement, of any pitch and form.

Can be arranged for use on any make of Screw
Machine.

lict us know the line of thi-i'ad cutting you have to

do, and we will send you full particulars of the Die
Heaa.

THE GEOMETRIC TOOL CO., New Haven, Conn., U.S.A.

Canadian Agents ;

Williams & Wilton, Ltd.. MONTREAL

The A. R. Williams Machinery Co.. Lid . TORONTO. WINNIPEG. ST. JOHN. N. B.

The advertiser would like to know where you saw his advertisement—tell hiw.
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New Incorporations
The Manchester Ironworks, Ltd., of

Calgary, AJta., have been inoorporateci

with a capital of $50,000.

The Canadian Northern Ontario Rail-

way Co. is apply inj; for an extension of

time for the construction of its author-

ized lines from Toronto to Windsor, St.

Thomas and Sarnia.

The International Exploration Co.,

of Montreal, has been incorporated at

Ottawa, with a capital stock of $2,000,

000, and authority to do all kinds of

prospecting and development work.

The Three-O-System Co. has been in-

corporated at Ottawa, with a capital of

$250,000, to manufacture stoves, boilers,

furnaces, etc., at Toronto. Incorpora-

tors: Fred Holmes and E. A. Douglass,

of Toronto.

The Canadian Electrode Co. has been

incorporated at Ottawa, with a capital

of $100,000, to manufacture electrical

and other equipment at Montreal. In-

corporators: Howard Murray and Wm.
S. Hart, of Montreal.

The Ontario Niagara Connecting

Bridge Co. has given notice of applica-

tion to Parliament at Ottawa for an Act

of Incorporation, with power to con-

struct and operate a railway and traffic

bridge over the Niagara River.

Brantford, Ont.—The city is applying

for legislation empowering the corpora-

tion to own, operate and extend the

Grand Valley Railway under the name
of the Brantford Municipal Railway
System.

The Canada Cement Co., Montreal,

Que., has been granted supplementary
letters patent empowering the company
to go into the iron and steel manufac-
turing business, including the manufac-
ture of all kinds of munitions and the

development of mines.

Marine

Owen Sound, Ont.—The tugs C. M.
Bowman and Maud L. were destroyed by
fire on Dec. 13 at Vail's Point harbor,

about six miles from here. While clean-

ing the flues of the Maud L. witli a jet of

steam, a back draft of soot exploded and
blew the fire out of the firebox under
the boilers and ignited the woodwork.
Captain Geo. Dunn was the owner of
both tugs.

Montreal-Longueuil Ferry.—The close

of the season of navigation as regards
ocean and lake vessels is now succeeded
in its turn by the close of the season

Avithin the .^ort of Montreal. The

Lcmgueuil ferries, Louis Phillippc and
Bouchcrville, have now gone to their

winter quarters in^ the Basin opposite

Shed No. 11. The sheds along the Can-

ada Steamship Lines piers have been

lifted on to three steam barges berthed

at the same place.

Sarnia, Ont.—The steamer Majestic,

owned by the Northern Navigation Co.,

was totally destroyed by fire on Dec. 15

as she lay at the dock at Point Edward,
and was responsible for a serious fire

on the steamer Saronic, which was
moored alongsiile. TheMajestic was op-

erated on the Georgian Bay run from
Cleveland and Detroit, and inade special

excursions each summer. She was buil;

in Collingwood in 1895. and was 209

feet in length, with a beam of 39 feet.

The loss is placed at $100,000, and the

insurance at $90,000 on the Majestic.

Tl'e loss on the Saronic is estimated a!

$25,000.

Contracts Awarded
Fort William, Ont.—The contract foi-

an addition to the plant of the Fort Wil-
liam Coal Dock Co., on Mission River.

has been awarded to Roberts & Sehaefer
Co.. Chicago. 111. Estimated cost, $300.-

000. C. B. Nineaber, General Manager.

Bumaby, B.C.—The Shell Oil Co.,

Vancouver, have let the contract for

docks, approaches and bulkheads, in con-
nection with the construction of their

oil plant on Burrard Inlet, to the Van-
couver Pile Driving and Contracting;-

Co.. Vancouver.

Railways - Bridges

Milton, Ont.—Tlie hydro-radial l)y-

law will be submitted to the ratepayers
on .January 3.

Guelph, Ont.—It is expected that the

Toronto Suburban Railway to Guelph
will be in operation as far as George-
town by February 1 and to Guelph by
March 1.

Brantford, Ont.—It is reported that a

union station will be built here to cost

approximately $30,000. It will be used
jointly by the Brantford and Hamilton,
and the Lake Erie & Northern rail-

ways.

Quelph, Ont—The Council of Pus-
linch township, through part of which
the proposed Hydro-radial line runs,

has decided not to submit the by-law at

present to raise the $70,300. the share

apportioned to that municipality. Era-
mosa township has not yet decided on
tbe matter, although several meetings
liave been held to discuss the proposal.

Building Notes
Toronto, Ont.—Tiie Dominion Bridge

Co. will supply the steel work for the

Imperial Oil Co. new office building.

Hamilton, Ont.—The Canadian Cart-

ridge Co. have secured a building per-

mit for an addition to their factory.

Quebec, Que.—A building permit has

been issued to the Public Service Cor-

poration, who propose building a pump-
ing station.

Refrigeration

St. Boniface, Man.—A municipal abat-

toir will be established here at a total

approximate cost of $300,000. It will be

located near the Union Stockyards.

Fort Frances, Ont.—It is rumored that

Gordon and Ironsides, tlie meat pack-

ers, are contemplating building a branch

packing house here. A large storage

warehouse with ammonia plant for

freezing will be built.

Catalogues

Sand Blast Machines.—The New
Haven Sand Blast Co., New Haven.
Conn., have issued a bulletin illustratins'

and describing their automatic sand-

blast machine. Two types of machine,

high and low pressure, are described and

some of the principal features of their

construction dealt with in detail.

The Sterling Lines is the title of sup-

plement No. 1 to catalogue 11024, issued

by the Sterling Wheelbarrow Co., Mil-

waukee, Wis. The equipment dealt with

includes different styles of steel foun-

dry flasks for a large variety of work.

Each style is illustrated and its princi-

pal features described at length. The
catalo!;ue is illustrated in an nttrnctive

style.

Air Brushes.—The Paasche Air Brush

Co. have issued a booklet No. 10 describ-

ing a complete line of air brushes and

attachments. The different models of

air brushes are dealt with in detail and
method of operation described. The
various parts and attachments are illus-

trated and described in detail, while

pi'ices and other information is included

with each.

Rotary Planing Machines, made by
the Newton Machine Tool Works. Inc..

are illustrated and described in cata-

logue No. 50. Each of the various types

is illustrated and briefly described and

a general specification is included. A
section of the catalogue, printed on col-

ored paper, deals with slotting mv
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"I am convinced that Bryant Grinders are by
far the best machines obtainable for finishing

DRAW-IN DIES
>>

The above is the opinion of the Manager in one of the largest Forge
Plants in the country, and you will agree to this when you once see the
"BRYANT" in operation.

WHY?
Because BRYANT GRINDERS are entirely different in design from any
others made, and are much faster in operation.

Long Brer D/f've /u GfmaNSM>i.£s Sf/avv £a.ow, r-vs hihecL Si/a: has /^Ohfr/r Z^>2ysr^

£9u/'^ ro Ls^J<lrfY or /-/ol^ , TXf" Coa/t-zkh. /^/ir£' ov Mf££L t51/£s

hheci. iSi/Af SMfjos r/?i>f^

Ar Ofjc &r7VJo. \A

Ask us to send our representative to your plant.

BRYANT CHUCKING GRINDER COMPANY
SPRINGFIELD, VERMONT, U.S.A.

// tvhat you want is not advertised in th->8 i»sue consult the Bujcns' Diifcturij at llu- burk
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W. T. Cuffe-Quin
Patc«i Solicitor lod Eipvi

RcgiM«r«l Paint Ait»rnc)r. U.S. «tK7
F^bw Surrrjron' Imtiiuia. Lundoo, Ei^lind,

47 Ctntral Chambm, Elfii Sbect
OTTAWA. CANADA <«••' Uft. ritwt tffiMi

AmocuIc «r«rk Ivr ifcc L«til PraicMMM bcfor* I^ Gonniutnt
pBMBt OOot, ipecUhy.

CabUaddnM: " Cquin Oiiawa."

(ATCIIT^ TRADEMARKSH I CH I O AND DESIGNSPft I tn I O AND DESIGNS
PROCURED IN ALL COUNTRIES

Spaolal Attention given to Patent LItlgration

Pamphlet uenl free on appUcatton.

RIDOUT & MAYBEE S9 Yonee street

rowo/VTO

ATENTS
[PROMPTLY SECUREl

In all cuuiitrles. Ask for our Inventor'*
Adviser, whlph will be sent free.

MARION & MARION, 364 University St.
Merchants Bank Building, corner St.

Catherine St., MONTREAL, Phone Cp. 6474
and WashinKton, D.C.. U.S.A.
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TRADE, COMMERCE, and TRANSPORT
Embracing Statements of Manufacturing Output, Records of Imports and Ex-
ports, Company Statistics, Provincial Revenues and Trade Possibilities, Etc.

CANADIAN SHIPBUILDING DURING
1915.

DESPITE the fact that the manu-
facture of munitions has in large

measure displaced that of other

steel and iron products, shipbuilding and
shii)-rei)airing in Canada may be said to

have maintained at least its average ac-

tivity in both departments. The con-

elusion of the war, and, of necessity,

probably earlier, will witness an enlarge-

ment of botli shipbuilding and marine
engineerin<4' production everywhere, and
we in Canada cannot fail to participate

to some extent, even be it but to All our
own needs, which are daily becoming
more pressing. The following details

covering the work of the year 1915 have
come to hand:

CoUingwood Shipbuilding Co.

This establishment is enjoying consid-

erable activity in new work, having

launelied on the 15tli of December, the

first of two vessels under construction

for tlie Imperial Oil Co. These boats are

being specially built for carrying oil on
tlie Great Lakes, but the equipment in-

cludes all the necessary appliances for

ocean service. Principal dimensions:
Length. 258 feet; beam, 43 feet; depth,

18 feet. The large freighter for wliich a
contract was recently closed, is now in

course of construction and will employ a

considerable number of hands during the

winter. Particulars of this boat are as

Works, Ottawa, for use on the St. Law-
rence River. This barge is self-propell-

ed, with the following dimensions:

Length, 187 ft.; beam, 32 ft.; depth, 141/2

ft. The usual quota of general repair

work has been completed with encourag-

ing prospects for a good share of this

class of work during the ensuing months.

The production of 18-pdr. shrapnel and
4.5 high explosive shells has been, as else-

where, an important development at this

plant.

Poison Ironworks, Toronto

The accompanying tables indicate at a

glance the substance of the shipbuilding

and marine engineering work completed

and in process at the yards of the Poison

Ironworks. Toronto. In addition to what
is there stated, a considerable amount of

new and rejiair, general and stationary

engineering and boiler construction has

been put through during 1915. Shell

ture in this respect, the following vessels

are in hand:—Keyport, repairing stem

damage; Keywest, Keybell, Keyvive,

Saskatoon and Arabian, repairing bot-

tom damage.

Western Drydock and Shipbuilding Co.

Xo new tonnage construction work ap-

pears on the 1915 record of the Western

Drydock «& Shipbuilding Co., Port

Arthur, Ont.; it will be noted, however.

that the ship repairs undertaken were

quite heavy. An addition to the regular

line of work was the manufacture of

light tractors for farm work, twelve car-

loads of which were shipped to the

Western provinces. Owing to the ab-

normally high price of steel and unsat-

isfactory deliveries, any increase in ac-

tivity during the early part of the year

is not looked for unless an unexpected

change in conditions takes place. Re-

pair jobs in dry dock during season of

Repair Work, 1915— Poison Ironworks, Toronto

Name of .Vessel.

iMitnrio \o. 1

Dredge Xu. 117

Owners.

Ont.irlo
Car Perry Co.

Can. Cruverninent

I>ept. I'lihlle Works

Description of Repairs.

-

.New H.r. cylinder port engine. New flrehold
door. Tatent stern gate slniUar to No. 2.

I'oriable hatclies over engines. Boilers
electric welded, and general overhauling.

General overhauling.

production has formed a quite important 1915 included the following steamships:
feature of the total output to the year's Paliki, 17 shell plates and gtoeral over-

credit, and we are informed that in hauling for classification with Lloyds;

Name of
Vessel

Vessels Completed 1915—Poison Ironworks, Toronto.

c. G. s.

Grenvllle

Ontario
.\o. 2

Wiinda III.

I'.ilrlcia

Yard
No. Type

Priniipal Gross
Dimensions Tonnage

119

126

127

Buoy
Steamer

I
Car

; Ferry

V.-.cht

.\lot.;l-

Tag

Length 164'-6"

Breadtli .M. ;!0'-0"

Depth M. l.T-O"

Irfugtli .IIS'-O"

Breadth M. .">4'-0"

Depth .VI. 20'-H"

Length !M'-0"
Breadth .M. 12'-0"

Depth .\I. d'-O"

length .'i(!'-0"

Breadth M. O'-l."

Depth .\I. 4'-0"

197

Kngines

Triple exp'n
14"-22Mi"-3S"

:!ll"

Triple exp'n
!r-I3^"-20"

11"
30 H.P.

Heavy Duty
(itiHuline

Boilers Speed Designation

2-Scotch
10' dla. ll'-0"g. 'l3nille«

Howdens
Draught

4-Scoteh
14' dla. 12'-0"g. l'> nilles

Howdens
Draught

|

]-Thornycroft '

1220 S(i. ft l'** miles

H. S.

lie miles

Lloyds
100 Al

Great
Lukes

Date of Port of
Launching Kegistry

Nov.,
1914

Ottawa

April. Montreal
]»]5

May, Toronto
1915

.Tune,
1915

Owners.

Can. Govt., Dept.
Marine and
Fisheries

Ontario Car
Ferry Co.

Mrs, T. F.aton

1

Hudson Bay Co.

follows: Length, 550 feet; beam, 58 ft.;

depth, molded, 'M ft.; gross tonnage,

about 8,000; deadweight on 19 ft. 6 in.

mean draft, 11,000 tons. Three Scotch

type boilers each l.'i ft. diameter by 11

feet long, will, be installed, the triple ex-

pansion engines having cylinders 24 in..

40 in., 06 in., dia. by 42 in. stroke. Other

launches included a steel steam hopper
barge for the Department of Public

every direction. of the firm's activities,

the prospects for the ensuing year are

in every respect encouraging.

Kingston Shipbuilding Co.

During 1915 no new vessels were built

at the plant of the Kingston Shipbuild-

ing Co., Kingston, Ont. The amount of

repair work was well up to the average,

and in the matter of the immediate fu-

Turret Chief, partially reconstructed, in-

cluding the replacing of 119 plates;

Frater Taylor, 14 plates and 19 feet of

stem; Turret Cape, 21 plates; Glenlivet,

26 plates; Pellatt, 1 plate; Glenlyon, re-

pairs to top and hatch coamings; Col-

iingwood, 11 plates; A. E. Ames, 22

plates; Meaford, .38 plates; Glenfinnan,

25 plates; Tx-high, 1 jjlate; Inland. 26

plates.
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Canadian Vickers, Ltd.

There are at present under ponstruc-

tion at the plant of Canadian Vickers,

Ltd., Montreal, the following vessels for

the Canadian Government:—Steel twin

screw icebreaker, of length over all, 292

ft., 57 ft. 6 in. moulded breadth, and
32 ft. moulded depth ; steel twin screw

centre ladder and hopper barge loading

dredger, of length over all, 292 ft. IVz
in., 48 ft. moulded breadth, and 20 ft.

6 in. molded depth. During the 1915

season of navigation, twenty-four ves-

sels were docked and repaired on the

floating ship dock Duke of Connaught.

In addition, repairs were carried out on

a large number of vessels afloat. The
foregoing is altogether exclusive of naval

ai-maments or war munitions work.

M. Beatty & Sons, Welland, Ont.

In addition to a considerable number
of repair jobs carried out on vessels

plying between Port Colborne and Mont-
real, M. Beatty & Sons completed dur-

inu' the past year the 20-inch, all-steel,

hydraulic dredge Primrose to the order

of the Canadian Dredging Co., Midland,

Ont., for service on- Section 5 of the new
Welland Ship Canal. They also built

and completed a steel fishing tug for

Misener & Tedford, Port Burwell, Ont.

Alterations are at present proceeding on
the steamer Algonquin, preparatory to

that vessel entering ocean service next
spring. The steamer Nyanza is also be-

ing overhauled, and prospects are quite

equal to the average of former years in

the matter of refitting lake craft winter-
ing at Port Colborne and elsewhere.

@
MANITOBA'S SHARE OF RAILWAY

PROGRESS
EVERY mile of steel that has been, is

being or is to be laid in the four Western
provinces is of value to the province of

Manitoba, and to some extent to the city

of Winnipeg, which is the only through
connecting point between the east and
west in Canada. The three transconti-

nentals pass through Winnipeg and
through Manitoba, and the value of this

city and this province as a shipping

centre is added to by every mile of new
railway built further west.

The growth of the mileage of Can-
adian railways reads like a miracle, and
is shown in the following comparative
statement

:

1867 2,278

1877 5,782

1887 12,184

1897 16,550

1907 22,452

1914 20,795

The Canadian Bankers' Journal sums
ap the story of railway building thus:

"From Confederation to 1887, a period

of twenty years, we added 9,800 miles of

railway to the ag-gi-egate mileage of the

Dominion; whereas in the succeeding 27

years we added 18,611 miles. Putting it

in anotlier way, so as to bring the angle

of comparison into sharp relief, we con-

structed an average of 490 miles per

annum during the two decades following

Confederation, and during the past seven

years have built at the rate of 1,192 miles

per annum. We have gained momentum
as we proceeded, and when the war came
along last August we were going a great

deal faster than ever; for at that time we
actually had 5,521 miles of line under

contract, .3,417 miles ready for train

service, and 2,443 miles in operation, a

total of 11,381 over and above the 30,-

795 given as the official mileage for

1914."

The Dominion government, provincial

governments and municipalities have

given liberally to railways, and the

province of Manitoba has not been be-

hind in its guarantees and subsidies. Fp
to the 30th of June, 1914, the Dominion

and provincial Governments had autho-

rized guarantees on railway bonds to the

amount of $406,259,165, the account in

detail standing as follows, according to

the Journal of the Canadian Bankers'

Association

:

Dominion $188,965,062

Manitoba 25,221,580

Alberta 55,810,450

Saskatchewan 41,625,000

Ontario 7,860,000

British Columbia 7,860,000

New Brunswick 6,063,000

Quebec 392,000

.$406,259,165

These figures show that Manitoba has

been a little more conservative in guar-

anteeing railway bonds than the other

Western provinces, having become liable

for less amounts than either Alberta,

Saskatchewan or British Columbia, the

Manitoba total guarantee being less than

half of Alberta's, and less than a third

of British Columbia's.

Of the new mileage constructed and

under construction, eighty per cent, is

located in the Western provinces, and

the editor of the above quoted journal

remarks that "No one would dare to put

a limit on the probable development of

those provinces after the disturbance

created by the present war has sub-

sided."

The gross earning* of the Canadian

railways in 1914 reached the large total

of .$243,083,539, and the 1915 will be

even larger. The following comparative

statement is interesting, showing the

earnings of the railways since Western

development was first started

:

1877 $ 19,470,539

1887 38,841,609

1897 52,353,276

1907 146,738,214

1914 243,083,529

Eight Canadian railways last year paid

a dividend on common stock, the divi-

dend payments totalling $24,622,264.

@
CANADA'S TRADE WITH BRITAIN

OFFICIAL figures of trade between

Canada and Great Britain, forwarded

from London by the Canadian Asso-

ciated Press, throw an interesting light

on the preliminary return for the month
of November issued from Ottawa a week

ago.

Large increases in British imports of

Canadian grain, flour and food articles

of various description constitute the

main feature of the return. In a list of

ten articles ranging from wheat to lob-

sters, the figures show an advance from

£2,156,000 a year ago to £3,239,000, a

gain of about 50 per cent., although im-

ports of like articles in November last

year were on a fairly large scale.

Except in wool, pig iron and steel

bars, British exports to Canada for the

month were generally lower. Some of

the leading figures compare as follows:

Imports from Canada

1915. 1914.

Wheat £1.860,8.37 £1,401,146

Wheatmeal & flour 300,505 96,174

Barley 100,922 14,771

Oats 12,475 40,699

Bacon 314,631 91,446

Hams 26,186 8,726

Butter 44,730 336

Cheese 447,459 466,860

Canned salmon . 66.242 36,971

Canned lobsters. 66,064 224

Exports to Canada

Spirits 36,393 54,767

Wool 29,080 9,877

Pig iron 15,362 873

Wire 998 1,811

Galvanized sheets 2,473 26,486

Tinned plates .. 3,758 16,967

Steel bars 16,456 4,788

Pig lead 1,015 1,232

Cutlery 5,015 6,226

Hardware 1,652 2,910

Montreal, Que.—From January 1 to

December 22. 1915, tlie buildin? permits

totalled 2,053 of a value of .$5,635,921.

These figures are for the city of Mont-

real only, as although Maisonneuve, Ver-

dun, Outremont and Westmount are

within the limits of Montreal, they are

each separate miinicijial corporations.
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STEEL PLATE WORK
Riveted Steel Pipe Smoke Stacks Boiler Breechings

Pressure Tanks Storage Tanks
»

Bins and Hoppers

liter Tanks for one of tbe Western Municipalities

Heavy and Light Steel Plate Construction

Built and Erected Anywhere.

We have a complete stock

of Steel Plate on hand to

meet urgent requirements.

Write for

Prices

The Toronto Iron Works, Limited
TORONTO

7/ what you want is not advertised in this iMue consult the Buyers' Directory at the hack.
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men qualified to judge the outlook and with whom we

are in close touch through provincial correspondents

Montreal, Que, Dec. 27, 1915.—The

passing of Christinas wt-ek, with its ac-

companyinsi: slisrht relaxation from busi-

ness, has not been signalized by any

marked occurrence in the industrial sit-

uation. Recent developments in Britain

point to the probability that the organ-

ization of industries in that country is

now very well in hand, reducing the

likelihood of continued dependence for

supplies on sources outside the Empire.

Activities with this end in view have

been in progress for some time, official

evidence of the fact being afforded by

the recent restriction of machinery im-

ports.

The reaction of this will be felt in a

general easing of the present tension in

both raw and finished products, although

the present domestic activity in the

States will tend to maintain the Cana-

dian situation unaltered for some time.

Pig Iron

The market is quiet with no change.

Until present contracts are nearing com-

pletion, no decided tendency in either

direction is expected to arise.

Steel

Congestion remains unrelieved. All

available producing capacity is more

than fully booked, and additional pro-

duction has not yet been available to

mitigate the situation. The absence of

official indications regarding the contin-

uance of shell contracts is causing some

slight comment and may possibly retard

the further rise in material in general

for this class of work. Increased ac-

tivity in general lines is looked for the

beginning of the year, but no price

changes are noted on the market.

Machine Tools and Supplies

The possibility of relief in the ma-

ciiine tool industry was somewhat

strengthened by the restriction of im-

ports to Britain on the part of the auth-

orities there. The conditions of the li-

cense under which importations are al-

lowed restricts the business to firms of

established reputation, several of whom
have already acted as channels for the

distribution of Canadian products. The

continuance of desirable export business

from this country will continue if not

increase along certain lines, but if the

development is due, as some parties

maintain, to the sufficiency of home

equipment, purchasers in this market

may reasonably expect some relief.

Supplies generally are unchanged, a

slight upward tendency being shown in

some brands of sheets. The tool steel

situation remains unchanged with drills

and small tools generally in brisk de-

mand.
Metals

Tiie market is still strong, an upward

tendency being noted in several lines,

especially in copper. Lead also contin-

ues strong.

Copper.—^Last week's advance of $10

per ton has been more than continued,

an increase of $20 per ton bringing it

up to $23 per hundred. Electrolytic cop-

per shows an even greater advance, ris-

ing from $21.75 to $23, \Vhile the pre-

vailing tendency is further shown by

the advance in castings to .$22, an in-

crease of 75c per hundred.

Tin.—Business continues quiet, no fur-

ther developments having been reported

regarding possible delays to shipments

from abroad. Prices continue at 45c per

pound.

Spelter.—No api)arent activity has

been displayed during the week. The

market continues firm at 21c per pound.

Lead.—Last week's upward movement

has been more than maintained, an in-

crease of 15c bringing it up to $7 per

hundred. As no increase in consump-

tion has been noted, this change would

indicate a continued firmness in de-

mand.
Antimony.—This continues steady with

no developments of note. Supply is well

up to demand with price unchanged at

42c per pound.

Aluminum.—The decline of 2e report-

ed last week marks the extent of the

drop. Any considerable decrease can-

not he expected as long as the demand

for military requirements continues.

The price remains at 68c per hundred.

Old Materials

The market for scrap continues good,

all lines being steady with marked in-

creases in a few. Increased demand has

caused a stiffening in iron, No. 1

wrought advancing to $11.50 per hun-

dred, an increase of .$1, a similar move-

ment being repeated by No. 1 machinery

cast iron. No. 1 machine composition

continues strong at $12.50. Copper shows

marked firmness in sympathy with raw

material, an advance of 75c per hundred

brin'jins- it up to $17. Aluminum and

lead are unchanged.

Toronto, Ont., Dec. 30.—The indus-

trial outlook at the close of the year is

distinctly encourasins. and conditions

are unquestionably better than were an-

ticipated early in the year. Twelve

months aso the country had recovered

Volume XIV.

from the slump which immediately fol-

lowed the outbreak of the war, but at

the same time trade was quiet and

there was little definite assurance of any

marked imi>rovement in industrial pros-

pects. Within a short time, however,

large war orders began to be placed in

Canada and the whole outlook changed

completely, numerous factories starting

overtime on equipment necessary for

Britain's armies; consequently condi-

tions improved in many industrial cen-

tres. This industrial activity, although

due in large measure to war orders, es-

pecially in the early stages, has had the

effect of stimulating domestic trade. The

record crop has also added its quota to

the general prosperity prevailing and

has been of material assistance in re-

storing in business circles that confidence

in the future so necessary for industrial

development.

While trade has been gradually im-

provin'i prices have been advancing and

cost of raw material rising all the time.

This year has demonstrated more so

perhaps than any similar period, the im-

portant part which the steel trade plays

in the development of a country. As

soon as the steel trade became unusual-

ly active and prices of iron and steel be-

gan to rise, there followed a general ad-

vance in finished steel and iron sroods af-

fecting the entire community. This con-

dition has been prevailins for some time

and the top of the market has not been

reached yet. There is not the sli<rhtest

doubt but that prices will continue to

advance during the first few months, at

any rate, of 1916. at which time other

influences may bear on the situation and

continue to stiffen the market. How long

present conditions will last depends up-

on the duration of the war. and this lat-

ter is impossible to foretell. The ob-

vious policy under the circumstances,

however, is for manufacturers to or-

ganize their particular business so as to

take advantage of any export demand

that may develop as a result of the war.

Prices on all steel products continue

to gradually advance and hiiher levels

are expected in the near future. In the

machine tool market business is fairly ac-

tive, but the holiday season has restrict-

ed trade to some extent ; however, some

enquiries have been received for lathes

for the laruer shells. The metal market

is quiet this wee'-, beina also under the

influence of the holiday season. There

are no price chans-es to note, although

these are for the most part firm.

Steel Market

The iron and steel market at the end

of the year 1915 is in an exceptionally

strong jKisition. Tlie demand is great

and prices have attained a level never

before known in the history of the trade

in Canada. The steel companies, even

with the large extensions to their plants,

are operating at capacity and when the



December 30, ]915. CANADIAN MACHINERY 233

DUPLEX
HEAVY WllY
BORING
TURNING

Designed for Projectiles

Double capacity, horizontal type lathe for all purposes.
Has powerfully driven and extra heavy carriage with super-
strength feed.

One man can run a Duplex where it is impracticable for him
to operate two lathes—pay-roll divided by two.

Its adaptability to variations in size and type of projectiles

enables manufacturers to work out individual ideas in

equipment.

SPECIFICATIONS
Power feed—automatic stop—countershaft or motor drive-

Brown & Sharpe pump—ball-bearing thrust in spindle—driving

jirears bolted to spindle nose—heavy, adjustable dovetail slides

— ball-bearinn;

thrust on lead

i^^ -k-"^— •- ,»-nm^ - „ n II
screws—plain

t o p carriage

adapted to

tooling equip-

Hr_a ',^K
—'"'•won ~T3^^By3^^^M "' '^ '> t for

^M ^^J l ĝ 11^1I^V^^ Boring, Ream-W ^Kb^F^ ^^^H^P^B ing, Turning,

G r V i n g,

Knurling, Fac-

ing, Chucking.

Parts for
above opera-

tion are not in-

cluded in regu-

lar equipment,

hut we are pre-

pared to fur-

nish any or all

of them ac-

cording to In-

divid u a 1 re-

quirements.

Canadian Linderman Co., Limited

WOODSTOCK. ONT.

// ii\i<it ijiiii iiiiiit ix iiitl iiili'ci-liaed ill til in iasiic ronanU III'' Biiijrix' Dircrtonj nl (he hack.
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boom subsides will be in a position to

handle an extremely larsre volume of
biisinesa in normal times. The profits

made durincf the year have placed tlie

companies in a sound financial position

which will place the steel trade on a

firmer basis than formerly. The market
is very firm and prices on all steel pro-

ducts are gradually going higher. Boil-

ers and structural rivets, %-in. and
larger, have advanced and are quoted at

•t4. Brass wood screws have advanced
again. Higher prices for boiler plates

and tubes may be announced shortly,

while other lines are also expected to ad-

vance.

There is no change in the galvanized

slieet situation which is very unsettlwl.

Black sheets continue to advance, while

spelter and acid are still high in price

with little prospect of being cheaper for

some time. There is still a considerable

range in prices of galvanized sheets, and
some makes are practically out of the

market. Mills producing black sheets

are running full time and have a large

amount of work ahead. Black sheets,

No. 20 gauge, are being quoted at a

2.50c to 2.60c basis, and blue annealed.

No. 9 and 10 gauge, 2.25c basis, Pitts-

burgh. An extraordinary situation,

closely connected with the steel trade,

has arisen in the States. Railroads run-

ning into New York have placed an em-
bargo on all shipments of iron and steel

products destined for export. The freight

yards have been gradually becoming
more congested with export shipments
for some time, due to shortage of ocean
tonnage and heavy export shipments.

This serious situation can hardly be re-

lieved unless more tonnasre is requisi-

tioned to take care of the ocean trans-

portation. The embargo, while being of
material relief to domestic consumers,

does not appear to be making the mar-
ket any easier. Prices continue to ad-

vance and some authorities believe the

market to be in a top-heavy condition.

Prices on contract bars, plates and
shapes, now generally 1.80c Pittsburgh,

are at the highest level since the forma-
tion of the U. S. Steel Corooration.

Bessemer and open-hearth billets have
advanced a<rain and are now quoted at

$32 and $3,3 per gross ton, Pittsburgh,

respectively. Forging billets are un-
changed at $52, Pittsburgh.

Pig Iron

The market is quiet hut strona: with
a tendency to hi?hor prices. The fur-

naces are operating at capacity as the
demand for steel-makinc pi? continues
heavy. Prices of grey forge, Pittsburgh,
have advanced to $18.10 per gross ton,

while Hamilton and Victoria iron are
unchanged at .$24 per ton.

Old Materials

The market is firm and prices general-

ly unchanged. A good demand for sera))

copper continues and prices are very

firm. Heavy melting steel is also active

and prices firm. Supplies of old alum-

inum are being quickly taken up and
prices will go higher.

Machine Tools

A very prosperous year for dealers

and builders of machine tools is closing.

Local dealers have been remarkably
busy for practically the entire year The
heavy demand for both new and second-

hand tools has been unprecedented. At
the present time machinery houses are

not so busy as during the summer but

they still have plenty of enquiries and
orders on hand. An interesting feature

during the year has been the develop-

ment of special tools for making shells

and shell parts, which has been the

means of keeping many machine shops

actively employed. Prices of machine
tools have increased considerably during

the year, due to increase in cost of raw
materials and higher cost of production.

CANADIAN GOVERNMENT
PURCHASING COMMISSION

The following gentlemen consti-

tute the Commission appointed to

make all purchases under the Do-
minion $100,000,000 war appropri-

ation:—George F. Gait. Winnipeg;
Hormidas Laporte, Montreal ; A. E.

Kemp, Toronto, Thomas Hilliard

is secretary, and the commission
headquarters are at Ottawa.

The increase in the tariff early in the

year also affected imported machinery.

Supplies

Prices of some lines have advanced

and other price changes are expected

during the early part of 1916. The
heavy demand for lard oil has caused an

advance, being now quoted at $1.10 per

gallon. Gasoline and benzine have ad-

vanced 2c and are now quoted at 27%c
and 27c per gallon respectively. Coal oil

is also 2c higher. The serious shortage

of crude oil and the big demand for gas-

oline have created a serious situation,

and prices of gasoline are almost certain

to go higher. Linseed oil and turpentine

are unchanged, although higher prices

are expeced for the former in the near

future. Another advance in cotton waste

is expected in the New Year. Prices of

small tools are expected to advance early

in 1916.

Metals

There is little of interest to note in the

metal market this week, it being under

holiday influence. There are no impor-

tant price changes to note, the market

being generally steady. The tin market

is unsettled on account of possible in-

terference with shipments of tin in the

war zone. The situation in the copjjcr

market is strong and higher prices are

looked for. The spelter market is quiet

and firm. It is reported that a bounty
on spelter is being advocated in Eng-
land to encourage the industry. The lead

market is firm and unchanged while an-

timony is very quiet. Aluminum is

weaker but unchanged. There is no
change in prices of solder.

Tin.—There is considerable uncertain-

ly in the tin market owing to the pos-

sibility of shipments being lost at sea

or some new British regulation affecting

the transportation of tin. The market
has been quiet over the holiday period

and trading has been almost suspended.

Quotations are unchanged at 43c per

{Kiund.

Copper.—The copper situation is a

very strong one and higher prices are

looked for in the near future. The Brit-

ish Government lias contracted for many
thousand tons of copper in the States

for delivery during 1916. but the price

has not been definitely disclosed. There

is a scarcity of spot copper, and con-

sumption is reported to be greater than

nroduction; the demand continues heavy.

Local quotations are unchanged at 21 ^V
per pound.

Spelter.—The market is quiet bur

very firm. Inquiry has been light but

some business has been done, consumers,

being inclined to wait developments. The
exports from the States continue heavy,

and an increased demand is expected.

Quotations are unchanged at 19e per

pound.

Lead.—The situation is unchanged
and the market is very firm with an up-

ward tendency. Trading has been light

on account of the holiday season. The
"Trust" price of 5.40c, New York, is

being maintained. Lead is quoted local-

ly at 7c per pound.

Antimony.—The market is quiet but

very firm for prompt and January de-

liveries, and there is good enquiry for

futures. Consumption of antimony con-

tinues heavy and is getting ahead o^

production. Local quotations are finn

and unchanged at 40c per pound.

Aluminum,—The situation is un-

changed with the market a trifle easier.

Aluminum is quoted at 65c per pound.

Winnipeg, Man , Dec. 18.—^While most
of the shops in Winnipeg are busy, they

are nearly all busv on shell manufac-

ture, and mostly on 18-pdrs. There is

some doubt, now that work is to be let

out by tender, whether contracts will be

comins to Winnipeg in future, as wages
and cost of material are higher than in

the East. In view of this uncertainty,

it is rumored that some firms have can-

celled their orders for special machinery

which they were contemplating in-

stalling.

Considerable satisfaction is felt here
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A NEW TIME SAVER
In Manufacturing High Explosive Shells

An Improved Electric Heater for

baking the copal varnish required

on the inside of High Explosive

Shells.

Bakes the varnish in from one to

one and one-half hours, instead of

eight hours formerly required.

Saves Time—Saves Space
Economical— Safe—Clean

Write for Bulletin.

Consolidated Car-Heating Company
NEW YORK ALBANY CHICAGO

Canadian Agents : DAWSON and CO.. 148 McGill St., Montreal, Que.

CLIPPER BELT LACER
REDUCES THE COST OF BELT LACING

The "Clipper" can be carried to the broken or

stretched belt, set on the floor or a box and the

lacing done in THREE MINUTES without

removing belt from shaft.

Saves Man-Time, Machine-Time, Money.

30 Days' Free Trial.

For sale by all the leading supply houses in

Canada.

Clipper Belt Lacer Co.
1 Front Ave., Grand Rapids, Mich.

FOUKIGN A(}KfW,'IKS—Jobn Tullls & Sons, Ltd., London, Ghisgow, .tohannoalMirg, Africa, Auckland. N.Z. ; Feuron Brown Co.,
kShanjflial. China; Bovnn & Edwards, Ltd., .Viplboume, Australia ; V. Lowener, Coppuliagen, Denmark; Kdffo & Co., Tarls, France:
K. S. Stokvis & Zuni-n, Uotterdam, Holland; G. Hartraan, KrUtlania. .Norway; V. Lowener, Moscow, Russia; .Morgan & Elliot,
Barcelona, .Spain ; .\ktlcbolaget V. Lowener, Stockholm, .Swe<len ; Isnoskoff Suckau & Co., Petrograd ; W. T. Nicholson 4 Clipper
Co., .Manchester, P^ngland.

Foreign Representative—W. K. LEE, 7 QAINSBOEOUGH GARDENS, OOLDERS GRBEN, LONDON, ENGLAND.

// what you want is not advertised in this issue consult the Buyers' Directory at the back.
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over the announcement that shells are
to be made at the N.T.R. Transcona
Shops. Equipment had already been
purphased and installed, and shells were
beintr made in tliese shops many months
ago, althoujjli recently work was sus-

pended. The contract has now been re-

sumed, bein": under the auspices of a
concern formed for the particular pur-
pose. As the Transcona shops had
passed from the control of the G.T.P.,

making it difficult for them to carry out
their shell contract, an arrangement was
made with the ap)iroval of the Imperial
Government to transfer the order to the

Transcona Shell Co.

As already stated, the necessary ma-
chinery was already in the shops, and
all that was required was some trans-

mission e(iuipment, orders for which
were placed with Winnipeg houses. This
consisted mostly of shafting and hang-
ers. While the demand for machine tools

is good in Western Canada, the supply
is not equal to the demand. A firm who
placed an order for a number of lathes

with a local supply house were told that

delivery could not be made until next

fall, which is a long while to wait for a
firm anxious to get down to business.

One of the largest machinery houses
here has shipped every iron-working ma-
chine they had in stock to the East, and
are now without stock of any kind. Fur-
thermore, they are afraid to secure stock

on the present high market, especially

when it is doubtful whether further or-

ders for shells will be coming this way,
although it is rumored that a firm in Re-
gina has secured a contract to manu-
facture 20,000 60-pdrs.

Structural Finns Disappoimted

Considerable disappointment is ex-

pressed by structural firms here that,

with such a large crop, more business

was not available for grain elevators.

The lumber business, whicli has been in

deplorable shape for three or four years,

is recovering sharply, and owners of

saw mills are • making repairs and in-

stalling new machinery in anticipation

of a revival of business. This is a result

of the good crop. Farmers have money,
and will be using considerable lumber
on their farms during the coming year.

There is a brisk demand for wood-
Cworking machinery.

The demand for transmission equip-
ment has been fair, same being re(|uired

for general repairs to machine shops,
laundries, saw mills, etc. There has
also been a demand for transmission
supplies from flour mills, a number of
which have been rebuilt. Laundry ma-
chinery has been one of the best selling

lines during the past two months,
strange to say. There has been a fair
demand for electric motors locally. The
boiler trade is quiet, the few selling be-
ing for heating purposes, or for country

plants. A distinct improvement has
been observed in the demand for bar
iron.

Lack of Shell Orders

While most of the Winnipeg machine
shops and other engineering establish-

ments are busy on the manufacture of
shells, and while the railway shops at

Transcona are beginning work on a large

contract, and other com|)anies are being
organized here for siiel! maufacturc,
there is a feeling that Winnipeg has not

been treated square in this matter. The
head of one of the largest shops ex-

presses himself in the following words:
"We have a large capacity in Winnipeg
for making shells, and could turn out

from 50,000 to 60,000 per month, which
could be increased to 100,000 by the pur-

chase of additional equipment. Our
chief trouble here has been shortage of

material, and we have been delayed con-

tinually by difliculty in getting com-
l)onent parts, particularly copper bands.

These are being shipped from the East,

as we liave not the facilities for making
them here.

"We have been making 18-pdr. high

explosives right along, and have been
unable to secure orders for anything

else. There are no plants idle here at

present, but there probably will be when
contracts are awarded by tender. We
would instal new equipment if we got the

orders, and we have got as good credit

as any firm in the East. We could fin-

ance any amount of equipment re-

quired."

The 1915 Crop

The big crop of 1915 has l)een the

salvation of Western Canada, and it is

freely predicted that if there is an
equally good crop in 1916, building will

start again in great style. As it is, there

is little building going tm in the towns
and cities—that is, compared with the

amount of construction work of two
years ago. The farmers are building,

but it will be mostly lumber they re-

quire, and the cheaper kind of hardware.

This has, however, given a stimulus to

the sale of heavy hardware, such as iron

and steel bars, sheets, etc., and a revival

in the lumber business is expected, which

is already having its effect on the de-

mand for saw mill machinery and trans-

mission supplies.

All the trades have benefited by the

crop, particularly hardware, grocery and
dry good trades. When the farmers se-

cured money for their crops, they began
to buy things which they had been un-

able to afford for years, with the result

that storekeepers at country points

found themselves unable to cope with
the demand, having allowed their stocks

to run exceedingly low. Consequently
orders were wired to Eastern jobbers,

asking immediate delivery, which in

many cases was impossible, the jobbers

themselves having failed to anticipate

such a heavy demand. The jobbers in

turn fell back on the producers, who
were also unable to make immediate de-

liveries. Tiie result in the case of gro-

ceries was that supplies commenced to

arrive around Christmas, almost too late

to be of any use to the dealer. In the

meantime, the farmer turned to his mail

order catalogue, but even there found
difficulty in securing what he wanted at

once.

Hardwaremen Busy

Winnipeg hardware jobbers have not

experienced sucli a period of good busi-

ness for many years. They are putting

through carload orders, which is very

unusual at this time of the year. They
are busy from the basement to the ceil-

ing, in every department. Particularly

pleasinu' is the fact that the West is

l)uying sporting goods, which is a luxury

the farmer has been unable to afford

for several years. The man who had an

old gun made it last out over the period

of depression. He is now buying a new-

one. Sporting goods is a line that the

hardware merchant can soon sink a lot

of money in, and he would not be buying

so freely if he were not sure of dispos-

ing of it.

As an indication of what the big crop

means to the West, it is only necessary

to cite the case of Herbert, Sask. Last

year this town raised thirty cars of

grain, which was all taken by the local

mill. This year Herbert has raised

.3,000 cars, and by the middle of Decem-
ber had only been able to ship 1,500

cars. The crop in Manitoba averaged

twenty-seven bushels to the acre, where-

as in normal years it only averages

about seventeen bushels. Cases are cited

of farmers growing sufficient grain to

pay for their farms.

Shipping Casualties in November.—
The number and net tonnage of British

vessels, respecting the loss of which re-

ports were received at the Board of

Trade during November, and the num-

ber, and the number of lives lost, were:

—Sailing vessels, thirty-five, net tonnage

4,977, lives lost six; steamships fifty-

three, net tonnage 61,072, lives lost 646.

Among this number were twenty steam-

ers of 48,523 tons, sunk by German war-

ships, ten steamers of 4,654 tons, sunk

by mines, and one steamer of 864 tons,

sunk by a German warship or mine.

Four hundred and ninety-five lives were

lost in steamers sunk by German war-

sliips, of which 315 were lost in the

Ramazan, and 167 in the Marquette, 58

in steamers sunk by mines, and 20 in

steamer sunk by a German warship or

mine.
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The Babbitt Metal that's at the Front
in Efficiency and Economy

HARRIS HEAVY "The Babbitt Metal Without a Fault," is guaran-

PRFSSURE ^^^^ '° Sive EXCELLEiNT SERVICE. It will
nvi:j»^iJ«^rvi^

^^^ crack or squeeze out. It will run cool at any

speed. It is copper coated and copper hardened. It is best for all

general machinery bearings.

It is Made in Canada
WHAT WE MAKE WE GUARANTEE

Order a Box From Our Nearest Factory

THE MEN AND THE FACTORY BEHIND
THE GUARANTEE

W. G. HARRIS. Sr.

President
W. G. HARRIS. Jr

Vice-President

MONTREAL

The Canada Metal Company, Limited
TORONTO WINNIPEG

// what you want is not advertised in th i» ixmie consult the Buyers' Directory at the back.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc. ; Municipal Undertakings ; Mining News

Engineering

Toronto, Ont.-Tlie Universal Tool

Steel Co. will build an addition to their

plant to <iost $7,000.

Lunenburg, N.S.—The foundry owned

by Leonard G. Holder has been com-

pletely destroyed by Are.

Marysville, N.B.—The Canadian Cot-

tons, Ltd., will install an auxiliary power

plant and transmission lines.

Owen Sound, Ont.—Keenan Brothers,

Ltd., are in the market for an engine

lathe and plain milling machine.

Ottawa. Ont.—E .Williams, 172 Glen-

ora Avenue, is receiving prices on steam

boilers, hot water boilers, electric

pumps, steel tanks, etc.

Orillia, Ont.—Work has been started

on the erection of an addition to the fac-

tory of the National Hardware Co., at

an estimated cost of $20,000.

Arnprior, Ont.—McLaehlin Bros, pro-

pose to add to their plant a mechanical

pulp mill with a capacity of 100 tons

daily. Estimated cost, $500,000.

Port Arthur, Ont.—The Western Ma-

chinery Co. will shortly move into larger

premises on North Court Street, and

will install a quantity of new machinery.

Hamilton, Ont.—The Monarch Ma-
chine Tool Co. are about to occupy the

factory at Young and Ferguson streets,

and will make alterations to the build-

ing.

London, Ont.—The London Gas En-

gine Co. plant was recently purchased by

W. H. Heard of the Spramotor Co. Ad-

ditions costing $40,000 will be made to

the plant.

Montreal, Que.—The Canadian Elec-

tro-Products Co., incorporated with a

capital stock of $500,000, with J. S. Nor-

ris, Howard Murray and Julien C. Smith

as directors, has purchased the Record

Foundry Building here, and is installing

machinery for the manufacture of shells

and other munitions. It will also install

an electric furnace.

Municipal
Midland, Ont.—The by-law to raise

$13,000 for waterworks extensions has

passed.

Poit Credit, Ont.— .V hydro-radial by-

law will be submitted to the ratepayers

on Jan. 1.

Melford, Sask.—The town council pro-

pose to purchase one 240 h.p. oil en-

gine for the civic power plant.

Bagotville, Que.—The construction of

an electric lighting system at an approx-

imate cost of $7,000 is contemplated.

Cornwall, Ont.—It is proposed to

spend $25,000 on waterworks extensions

and improvements at the pump house.

Watford, Ont.—The town council con-

template installing a hydro-electric sys-

tem. A bylaw will be voted on in Jan-

uary.

Edmonton, Ont.—The by-law to auth-

orize an expenditure of $274,966 on a

sewage disposal plant has been passed by
the ratepayers.

AylmCr, Ont.—The installation of an

electric pumping plant and extensions to

the lighting system are being considered

by the Board of Works.

Tara, Ont.—It is intended to spend

.$7,500 on a hydro-electric distribution

system. A by-law will be voted on by

the ratepayers on Jan. 3.

Wellesley, Ont.—An expenditure of

$7,500 is contemplated on a hydro-elec-

tric system. A by-law will be submitted
to the ratejiayers on Jan. 3.

Gravenhurst, Ont.— Extensions are

proposed to the street lighting system to

cost $3,500.. A by-law will be submit-

ted to the ratepayers in January.

Windsor Ont.—A by-law has been

passed authorizing tlie construction of

extensions to the hydro electric system

at an approximate cost of $50,000.

Springfield, Ont. — A by-law was
submitted by the town council on De-

cember 29 to provide for the installa-

tion of an electric plant at an approxi-

mate cost of $5,000.

Komoka, Ont.—The Lobo township

council will submit a by-law to the rate-

payers on January 3 to authorize the

borrowing of $4,000 for the construction

of a hydro electric system.

Cobourg, Ont.-A by-law will be voted on

by the ratepayers on Jan. 3 to authorize

a loan of $5,000 to George Thompson to

assist in the building of an extension to

the Cobourg Steel Co. plant.

Newcastle, N.B.—The Town Council

will install a motor-driven centrifugal

pump of 350 gal. per minute capacity at

its waterworks at a cost of .$2,000. D.

A. .Jackson is electrical engineer.

Sherbrooke, Que. — The city council

will shortly call for tenders on general

repairs and improvements to the power
plant. Plans are also being prepared by

consulting engineer, M. A. Sammett.
Montreal.

General Industrial

Chatham, Ont.—There is a possibility

of a shoe manufacturing concern taking

over the plant of the Wplverine Brass

Co.

Saskatoon, Sask.—The Golden We?t
Milling Co. will start work immediately

on the erection of a flour mill at Wakaw.
Sask.

Cap Madeleine, Que.—The Union Bag
& Paper Co. of New York are consider-

ing the erection of a print and sulphide

mill here.

Prescott, Ont.—Extensive repairs are

being made on the building which the

Newell Mfg. Co. have purchased for

their local factory.

Woodstock, Ont.—Fire of unknown
origin destroyed the flour mill of May-
cock & Harris of Princeton on Dec. 27.

entailing a loss of $10,000.

St. Mary's Ont.—Messrs. Weir &
Weir have taken over the Victoria Mill,

which v\-ill be overhauled and equipped

with flax mill machinery.

Toronto, Ont.—Fire on December 24

destroyed the Martin Corrugated Paper
Co. 's factory, the loss being estimated

at .$225,000, including machinery valued

a\ .$125,000.

Toronto, Ont.—Tlie Goodyear Tire &
Rubber Co., of Akron, Ohio, are going to

establish a branch in Canada, and have

completed arrangements whereby a plant

will be located in New Toronto, near

here. A by-law will be voted on by the

ratepayers on Jan. 8 to grant a fixed as-

sessment

Trade Gossip
The North American Chemical Co

have increased the capital stock of the

concern to $100,000.
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COVERS ^aii^A O
THE CONTINENT^

Goods of known quality backed by a known repu-
tation are unquestionably the safest goods to buy.

For over half a century the name Johns-Manville '

has stood as a guarantee for products of proven
excellence.

J-M Asbestos Roofings put an end to your
roofing expense

These roofings are non-corrosive as well as weather-proof and
time-proof, and will last for a generation.

Some in use for twenty to thirty year.s—and .still good

!

Contain no organic material—made only of Asbestos Fibre and Trinidad
Lake A.sphalt. Never need painting. Are fire retardant almost to a

fireproof degree, and non-conducting.

Furnished in "Built-up" type for flat roofs and in "Prepared" type

for sloping roofs.

J-M -Asbestos Built-up Roofing has a smooth surface and is very much
lighter than tar-and-gravel.

Your own men can easily lay J-M Asbestos Ready Roofing with J-M
Vise-Grip Roofing Cleats and make a perfect job.

Register your J-M Roof with us and we will see that it gives you
full service under J;M Roofing Responsibility. Ask about this.

Canadian Pacific Railway Train Sheds. Windsor St. Station,
Montreal. J-M Asbestos Roofings. The Domimon Bridge Co.

and Geo. .i . Fuller Construction Co., Contractors.

Does your braking material satisfy these

three reasons? J-M Asbesto-Metaliic Brake
Blocks Do

If you are interested in a material for your brakes and clutches that

will operate for months without appre<;iable wear, if you can use a

brake block that will not even char under great frictional heat and
that is unaffected by water, climate, oil or grease, then try J-M
Asbesto-Metaliic Brake Blocks

—

For structural reasons.

If you need accurate braking—a brake that will re>spond to the

slightest pressure or the "hardest .jam" without feeling the shock,

try J-M Asbesto-Metaliic Brake Blocks

—

For operating reasons.

If you want your brake to be a "safety" brake, that will not slip or

creep, even in the presence of oil, grease or water, try J-M Asbesto-

Metaliic Brake Blocks

—

For sajetij reasons.

What more can we say of this material except to suggest that you
try it on your brakes and clutches?

Made in any shape and size to suit your requirements.

Let us have a sketch along with your request for particulars.

The Canadian H.W. JOHNS-MANVILLE CO., Limited
TORONTO MONTREAL WINNIPEG VANCOUVER ^

I
If what you want is not advertised in this issue consult the Buyers' Directory at the bad:
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Special Machinery
MADE TO ORDER

Mill Machinery, Engine Work

Grey Iron and Brass Castings

TRY US FOR GENERAL REPAIRS

ALEXANDER FLECK, LIMITED
(Vulcan Iron Works) OTTAWA. ONT.

B. &C.
Combination

—Wrencli

—

It is especially use-

ful on general \vork,

as it obviates em-

ploying- two wrench-

es. For general

utility and all-round conveni-

ence it has no equal.

Quality that stands up to long,

severe service.

Head, Bar and Shank One-Piece

Steel Forging. Made from the

best of materials. Parts inter-

changeable.

Write for our complete cata-

logue of wrenches.

Bemis & Call

Hardware & Tool Co.
Springfield, Mass., U.S.A.

The Munro Steel & Wire Works, Ltd.,

Wiiinipcf;-, arc iiiiiiilgarnating with the

Hero Manufacturing Co.

The Ford Motor Co. of Canada, Ltd.,

[•'(inl. Ont., will increase the caiiital

stock of the concern to .$10,000,000.

Niagara Falls, Ont.—The Spanish

Niagara Tramway Co. have nearly com-

|(leted the aerial tramway over the

whirlpool.

The Canadian Ice Machine Co., Toron-

to, Ont., have been awarded a contract

for a refrigerating plant by the Wind-
sor Ice & Coal Co., Windsor, Ont.

Much Hydro Power in U.S. Avail-

able. — Government experts estimate

that of the 26,000,000 horse-power which
it is possible to develop hydro-electric-

ally in the United States 19,000,000

horse power lies west of the Rockies.

Tungsten Ore Exports.—By an order

dated October ,'i0, 1915, the exportation

fl:om P,ritish India of tungsten and
wolframite or any other ore of tungsten

is prohibited except under a permit

signed by the chief Customs officer.

Three Rivers, Que.—The Three Rivers

Traction Co., whicli inaugurated their

city line here on the 11th instant, open-

ed on December 21 the extension line to

Baptist Island, where the mills of the

Wayagamack Palp & Paper Co. are

situated.

Brantford, Ont.—The Hydro-Electric

Commission report for the past year

shows that a net surplus in the neigh-

borhood of .$16,000 to .$17,000 over and
above the operating expenses and capi-

tal account means lowered rates amount-
ing to one dollar per light for the street

lighting circuit. The taking of 1,000

horse-power by the Lake Erie will mean
a further decrease in local rates.

M. Beatty & Sons, Ltd., Welland. Ont.,

have received an order from the Con-

federation Construction Co., contractors

on section .3, Welland Sliip Canal, for six

electric hoists. Two of these are nO b.p.

with single drums; two 50 h.p. with

double drums; two 35 h.p. with double

drums. All are to be used on the new
concrete handling plant Which the con-

tractors are buildinu' this winter for use

on the twin flight locks ne^ct spring.

Perpetuate New Industries.—The per-

petuation of the industries which have

grown up in Canada as a result of shell

orders received in this country, has been

taken up by the Government, according

to an official statement. Following the

advice of Lionel Hichens, the British

shell expert, the question of assuming

permanence to the great industry which

has developed in the Dominion in a year

has been given immediate consideration.

it lias been added to the duties of the

Economic and Development Commis.sioii,

and will be perhaps one of the most im-
portant matters to be reported on by
that body.

Personal

Col. Cantley, president of tiie Nova
S'cutia Steel & Coal Co., is not going to

Engliiiul, as was recently reported.

Hon. Frank Cochrane, .Minister of
Railways and Canals, will leave this

week for England. Mr. Cochrane will

be away for a month," and will not be

in Ottawa when the session opens.

C. C. Johnson, B.A.Sc, has been ap-

pointed resident engineer at London,
Ont., --epresenting Chipman & Power,
consulting engineers, Toronto, who are

responsible for the proposed sewage dis-respo

posalposal plant.

W. J. McCormack, who has been su-

perintendent for the Northern Naviga-
tion Co. at Sarnia, Ont., for some years

past, has been appointed manager of the

steamers operated by the Algoma Cen-
tral Railway Co., with headquarters at

Sault Ste. Marie, Ont. Mr. McCormack
wUl assume his new duties the first of

the year.

M. L. Allard, of Toronto, assistant

superintendent of the Dunlop Tire &
Rubber Goods Co., was a passenger on

board the Japanese liner Yasaka Maru,
torpedoed in the Mediterranean. Mr.

Allard is safe at Port Said, but has lost

everytiiing, including his letters of

credit. Mr. Allard has been making a

tour of Europe on behalf of the Dunlop

Company, and was on his way to the

Far East.

Foreman Honored.—A token of the

estimation in which William Fourney,

machine shoj) foreman at the .Tohn Mc-
Dougall, Caledonian Iron Works, Mont-

real, is held, was shown in the presenta-

tion by the employees on Christmas Eve
of a gold watch and chain, suitably en-

graved. The presentation was accom-

panied by an address which referred to

Mr. Fourney 's consideration for liis men
and faithful performance of his duty to-

wards the firm.

Tendenaers

Grand Mere, Que.—Tenders are being

called until January 5 for electrical

equipment, including a 500-li.p. turbine

and generator, switchboard, etc.

St. Hyacinthe, Que.^Tenders will be

received up to .lanuary 11 for a me-

chanical filter plant. Plans and speci-
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JOHN STIRK & SONS, Limited
HALIFAX, ENG.

MACHINE TOOLS
Agent.—The A. R.William* Mcy.CcLid.
Toronto. Winnipeg, Vancouver, St. John. N.B.

WM. MUIR & CO., Limited
Manclirster, England.
Machiue Tool Makers.

Specialties: Patent Puncher Slotting

Machines, Milling Machines, Boring
Machines.
AKetits: Messrs. Peacock Bros., 68

Beaver Hall Hill, Montreal.
Send for catalogue.

ATENT
FETHERSTDNHAUGH C CO.
"THE OLD ESTABLISHED FIRH"

, 5 ELGIN ST. OTTAWA
I ROYAL BANK BLG. TORONTO (o"V;

I SEND FOR PLAIN PRACTICAL POINTERS I

ICCOPY NATIONAL PROGRESS IN WHICHi

ALL OUR PATENTS Ml ADVERTISED .

P
JITCUTC TRADEMARKS
A I tN I O AND DESIGNS

PROCURED IN ALL COUNTRIES

Special Attention given to Patent Litigation

Pamphlet sent free on application.

RIDOUT & MAYBEE 59 Yorge street

TOKONTO

ATENTS
PROMPTLY SECUREDI

Iti all countries. Ask for our Inventor'.
Adviser, which will be sent free.

MARION & MARION, 364 University St.

Merchants Bank Building, corner St.

Catherine St., MONTRKAL,, Phone Up. 6414
and Washingrton, D.C, U.S.A.

PATENTS

fications may be obtained at the office

of Hector Cadieux, city engineer.

Winnipeg, Man.'—Tenders will 'be re-

ceived at the offic# of the Greater Win-

nipeg Water District, up to January 10,

1916, for the supply of rock crushing

plant. Specifications and form of tender

may be obtained at the offices of the dis-

trict, 901 Boyd Building.

Toronto, Ont.—Tenders will be re-

ceived , addressed to • the Ciiairinan,

Board of Control, City Hall, up to Tues-

day, January 11th, 1916, for the supply

and delivery of—No. 34, red lead paint

for Bloor Street viaduct; No: 74, east

iron special castings for main pumping

station. Specifications and forms of

tender may be obtained at the Works
Department, Room 12, City Hall.

Montreal, Que.—Tenders will be re-

ceived by tlie Board of Commissioners,

City Hail, up till Tuesday, January 4,

1916, for building and erecting at Papi-

neau Avenue pumping station one elec-

trically-driven turbine or high lift cen-

trifugal pump, with electric motor com-

plete. Specifications may be obtained

at the office of the superintending en-

gineer of the Waterworks Department,

Citv Hall.

New Incorporations

The National Cash Register Co. of

Canada, Ltd., has been incorporated at

Ottawa with a capital of .$1,000,000, to

develop the business already established

in Toronto, Ont.

The Western Machinery Co. has been

incorporated at Toronto, with a capital

(if .$40,000, to manufacture all kinds of

BERTRAMS LIMITED
Engineers

Sciennes, EDINBURGH
PAPER MILL MACHINERY

MACHINE TOOLS for IRON WORKERS
Catalogues offered to Purchasers.

CUNNINGHAM&SOM
^CATHARINES. ONT

MILL MACHINERY

MAIIINE ENGINES

SPECIAL MAGHINERy

MADE TO ORDER

aSTINgsDCSCR IPTION

Ti» 'foRTABlEPUNtR?
DRAW CUT SHAPtRS

'

'SPECIAL DRAWfcUT R RSHAPtRS''

FINISHED MACHINE KEYS''
STATlONARYiPORTABltKLYWAYCUTTtRS'l

SPECIAL LOCOMOTIVE CYIINPER PLANtRSi

orncc"" works; musklgon hughts usa

ESPR
P^ OF ALL

KINDS
\utonK(bile ^^^m
that Aefin ^^^Machine Springs, Valve Springs, Automobi

Cushion Springi, etc., of'a quality that defies

ct)ni petition, Te)lusyourT«juireniemi. Send
sample or specification for price.

JAMES STEELE, UNITED
OUELPR, ONTARIO

Oil Tempered

Steel Springs

—for every pur-

pose and the best

for each use.

Special styles of

all kinds to order.

THE CLEVELAND
WIRE SPRING
COMPANY

Cleveland, Ohio

OWEN SOUND IRON WORKS
Owen Sound, Ont.

Engineers

Boiler-

makers

Founders

Machinists

Tank Work,

Smoke Stacks,

Grey Iron and
Brass Castings,

Special

Machinery
Made to

Order.

pOSS THOM^^«t CQ-
ft

HFAD orncE
63 SPAR^&ST
OTTAWACAN.OTTAWA Ca»4. ^^m^^^m^mm^^^aammsgam^LouDou En^"

WASHINGTON USfljl^^^^^^^^^^^^^^y^^P^^jU[_. PARIS Fr.

Send roR tree: book-F^tent Protection- Personal attention given allcasesat Patent OrricE
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ETAL
STAMPINGS

M
are manufactur-
of stamped parts
other manufaetur

We do any kind of
sheet metal stamping
that yoii require. Our
improved presses and
plating plant enable
us to produce the
finest quality of work
in a surprisingly
short time.

We can finish steel
stamping in Nickel,
Brass or Copper.

Send us a sampl

order

{

'I

W.H.BANFIELD&SONS
372 Pape Avenue Toronto

We ako male*

Mounted Match PUte*. Cast Iron

Match Platet and Gate*
Out auN a(*hlll«4 woikman aod oui •icaEUni
iBclUila* MMMa food quaUiy aftd pronpt

Wrtto

HAMILTON PATTERN&FOUNDRYCO.
HAMILTON, ONT,

nENNISTEEl

THE BEST STEEL LOCKERS MADE IN CANADA
MADC BY

TMl DCNmS WI»C MO CIOII WO««S CO IIMITEO

How MuchWould a Serious

Accident Cost Your Firm?

Tills Is a liard question to answer, but
it may run Into huiuirecls, perli.ips
(liofjaands of dollars.

CLKAN UP THE HANGER SPOTS
HEI'ORE IT IS TOO lATE.
Instantaneous control of machines
pliii'.lnntes many accidents—and It ci?n
be bad by instal-
ling

THE FRISBIE
CLUTCH

The Frisbie
vents acci-
<lents, saves
power a ii d
time—and the
construction of
Friction Faces
greatest dur-
ability.

Drop a line for full
particulars.

The Eastern Machinery Company
New Haven. Conn., U.S.A.

TOOL POOH
SURFACE GRINDER

Strong and Accurate, Rigid

Grindiag Surface, Quick Adjustmsnts

Large Tray and Water Pot Combined.
FULLY GUARANTEED

After two years' service in the shoj) of <ieo.

H. Lees & Co.. wholesale jewelers, Hamilton,
this Company is perfectly Batisfled with theli
grinder. We offered to improve it in any
way they desired, but they said they couid
8ee no place for improvements.

Write for full particnlars.

SPECIAL MACHINERY
Designed and Built

Tell us your requirements in this line
and we'll be pleased to quote you. Our
product, price and service make a triple

combination that defies competition.

WING & SON
HAMILTON. CANADA

inafiliinery, boilers, shells, and iron and
steel products, at Port Arthur, Ont. In-

corporators: Richard Best Roberts,
Peter Donald Munroe, and Angus Mc-
Pherson, of Toronto.

The Consolidated Steel Co. haa been
incorporated at Toronto, with a capital
of .$100,000, to carry on the business of
iron founders, mechanical engineers and
manufacturers of machinery, tool

makers, brass founders, metal workers,
etc., at Toronto. Incorporators: Wm.
Hughes Beatty, Francis Arthur Ham-
mond and Charles Bennett McClnrg, all

of Toronto.

The St. Maurice Paper Co., Ltd., has
lieen incorporated at Ottawa with a
capital of .$10,000,000 to mannfacture
and produce mechanical and ground
wood pulp, pai)er, et«. Head office at
Montreal. Incorporators : Alexandre
Chase-Casgrain, Errol Malcolm McDou-
gall, and Pierre Francois Tasgrain, all of
Montreal, Que.

Catalogues

Heating Water With Steam is the title

of a catalogue issued liy the Alberger
Heater Co., Buffalo, N.Y. The catalogue
deals with the "Alberger" multi-head
wat«r heaters for ^-irious services and
contains views of buildings and plants
where they have been installed. The con-

struction of this heater is described fully

and reference is made to the efficient heat
transmission. Tables for the 1915 U.S.

standard pipe flanges, a tab'e of flow of
steam through pipes and a table of tem-
perature differences are included. The
catalogue concludes with a description

of the Ross expansion joint which is also

illustrated.

Steam Tables for Condenser Work.

—

Tlie third edition of this handbook of

steam tables has been published by the

Wheel Condenser & Engineering Co.,

Carteret, N.J. The book contains 31

pages, 14 of w^hich cover three tables.

No. 1 being a vacuum table and gives

properties of saturated steam from 29.8

in. of vacuum to atmospheric pressure.

No. 2 is a temperature table and gives

properties of saturated steam from 30

degrees to 212 degrees Fah. No. 3 is a

gauge and absolute pressure table and
gives the properties of saturated steam

from lbs. gauge pressure to 200 lbs.

gauge pressure. The concluding section

contains constants and tables, etc., for

the correction of readings. The steam

tables are based on the properties of

saturated steam given in the latest tables

of Marks & Davis and were especially

calculated for this book by Prof. Marks.
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What Tools Do You Use?

A GOOD w^orkitian can aWays
-^ ^ do ^ood work but Ke does his Lest

work ^vitK g,ood tools. The conscientious

man always wants to do his Lest work.
The inference is obvious. Good men
al^vays have ^ood tools.

Starrctt Tools
and Instruments of Precision

are recognized tKrou^hout tKe -world as standard,
accuracy counts, you will find Starrett Tools widely used.

To better understand tKe whole line send for free

catalog No. 20- 3 .

Wherever

7/ what you want it not advertised in this issue consult the Buyers' Directory at the back.
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The Mechanical Cost Keeper
Manufactured by the International Time Recording Company and illustrated

above does at least two very important things

:

1. It shows the exact amount of productive labor you are able to

charge up against any given job.

2. It shows exactly the amount of "non-productive" labor you
are paying for but are not able to charge against any job.

No workman or foreman can ft)rce a balance between his productive and his non-pro-

ductive time. The machine is cold-blooded, accurate and mechanically correct. The
Mechanical Cost Keeper throws a searchlight on a very important part of your over-

head expense—that is, the non-productive labor in your plant.

We will be glad to send you particulars, or advice, on any Time
Recording System you wish to install. We are the largest

makers of time recording machinery in the world.

International Time Recording Co. of Canada, Limited

F. E. MUTTON
Manager

Ryrie Bldg., Cor. Shuter and Yonge
TORONTO

MONTREAL
Cartier Bldg.

The advertiser would like to know where you saw hh advertiKemenf—tell him.



December 30, 1915. CANADIAN MACHINERY 245

How to Get the Accurate Cost
is a vital consideration with you, for by
this and this only are you able to figure

out whether you are actually making a
profit or not, each month. No reason why
you shouldn't have it during 1916.

Tlie fost of ci iiianufaclured iirticle i-()nsist.< of three parts or itein.s: Overhead
expen^ie, raw material and time or labor. We arrive at the overhead exjieiise by
addiiifi up ail of the items of fixed charges, oftice expense, selling expense, oil.

fuel, waste, etc., which cannot lie charged direct to any specific article. In this

overhead expense the co.^ of non-productive labor should be added— it can be
obtained liy dividing your pay-roll into two parts, productive and non-pro-

ductive.

It is easy to obtain the cost of material that enter< into your product, but tlie

time or labor is the slippery element of cost, becau.se the proper overhead pro])or-

tion is usually difficult to ascertain. By the use of the International Mechanical
Cost Keeper you can get the elapsed time of every operation and every job. You
can get tlie exact labor cost to a cent ON EVERY ORDFJv that goes through

your works. You get the non-]iroductive hours which will give you the proper

wage total. You will find in tlio working out of this plan that it will save you

o 1 K a
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LOOK HERE! Why Pay More?

Dickow'8 Popular 'V."atct\V»'
SAVE YOU from JU) to $90 on (IikI coftt, and many
times that by their simple constnictiou and conse-

quent fast- of operation,
hit's prove it to you. We

an- uiiyinatoj-s of th«
(U-sign.

Price Only 195 Net,

F.O.B.Cars Chicago

Get the Original Accuracy Guaranteed
Sold iy o7/ dealers. "Write to-day for fiarticuJara

Fred. C. Dickow. 37 So. Desplaiops il.,ChlcBtfo. III..II.S.4.

puss
MADE IN CANADA

Saves Dollars
Why let that old-faahioned faucet go on year
after year wasting water—iMONEY ?

Why more drinking cups and glasses, only to
becKwne unsanitarj'—lost, broken or carried away?
I'uro Sanitary Drinking Fountain stops all this
needless waste. Puro saves you 35% on the
water bill alone. Puro saves yon all that money
you spend for cups. YET Puro is always ready
witli a clear, cool drink with dollars in the
bank.

We Know
you are anxious to buy

Canadian Made
goods.

The Imperial

Chuck
is manufactured by

Ker&Goodwin
Brantford, Canada

This useful publication may be obtained
i>n application from the Wheeler Con-
ilenser & Engineering Co.

44

Pure Pays for Itself

You don't have to wait years to get back the
small investment you have tied up in Puro
equipment—
You start cashing in at once—not only on your
water biP saving, but on the increased efficiency

of your workers as well.

Men like PtlUO—it's clean. No danger of

deadly germs lurking in its sparkling bubble.

Write us—tell how many men, how many de-
partments, and we'll tell you how much the
ciist will be to

PURO -FY5»

YOUR WATER SUPPLY

Puro Sanitary Drinking Fountain Company

147 University Ave., Toronto, Canada

The Elk Fire

Brick Co. of

Canada, Ltd.

Federal Life

Building,

Hamilton,

Ontario

Book Reviews
Laboratory Tests of a Consolidation

Locomotive, by K. C. Schmidt, J. M.
Snodg^ass, and R. B. Keller has just been
issued as Bulletin No. 82 by the Engi-
neering Hxperiment Station of the Uni-
versity of Illinois. This bulletin presents
the results of a series of laboratory loco-
motive tests, which constitute the first

work of the recently established locomo-
tive testing laboratory of the Univer-
sity of Illinois. The tests were made on
a typical consolidation locomotive loaned
to the University of Illinois by the Illi-

nois Central Railroad, and the data se-

cured and the results derived therefrom
are presented and analyzed in detail.

Since this is the first series of tests con-
ducted in the new laboratory, the bulle-

tin includes a description of the labora-
tory equipment and tlie methods of test-

ing employed. The locomotive was first

tested in the condition in which it was
received from service. It was then sub-
jected to certain repairs, and again fully

tested. The main purpose of the tests

was to determine the general perform-
ance of the locomotive and the perform-
ance of its boiler^ d engines after the
repairs were made a..d when the locomo-
tive was in excellent condition. The
secondary purpose was to study the eflfvict

of some of these repairs upon the loco-

motive's performance. The locomotive
was worked during the tests throughout
a range of speed corresponding to that

which would ordinarily prevail in ser-

vice. At each of the various speeds the

endeavor was made to vary the cut-off

throughout as wide a range as the capa-
city of the boiler or of the grates would
permit. All tests were made with the

throttle wide open. The maximum
aii'.ount of dry coal fired per hour was
11.127 pomuls or 224.5 pounds per

square foot of grate per hour. The maxi-

mum equivalent evaporation per hour

was 57,954 pounds or 17.65 pounds per

square foot of heating surface per hour.

The University of Illinois equipment
makes possible the collection of all stack

cindexs and the information relative to

cinder losses which is presented shows
these losses to have ranged from 3 to 16

per cent, of the weight of the dry coal

fired for what might be considered ordi-

nary service conditions and to have

amounted to 27.4 per cent, of the weight

of the dry coal fired during one test un-

der extreme conditions of firing and

draft. Copies of Bulletin No. 82 may be

obtained gratis upon application to W.
F. M. Goss, Director of the Engineering

Experiment Station, University of Illi-

nois, Urbana, 111.
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