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Management—The Systematic or Kill - Initiative
By E. St. Elmo Lewis

The present is the second of a series of three articles which deals with the subject of \^^
managevient as exemplified in three different types of men — the strenuous, the systematic ^^
and the efficient. The points brought out relative to the useful accomplishment and othei^M^y *% <* IQiir
witie of each are 'worthy of careful study.

SYSTEM is the rut in whieh some
men are proud to live. It is the rut

in which the thoughtless run with-

out fear of serious catastrophe. System
at ^its worst, affords thu incompetent
and indifferent a nice comfortable, easy
way of doing things. They progress

along the road that has already been
rtarked for them, beaten down and
road-rollered by the hundreds of feet

of men who have gone before. Auto-
matically, every New Year's Day, sal-

aries are increased a few dollars a week,
to the "soldier" as well as the worker.

Automatically each one is checked up.

If each has followed the system, he is

ignored, but if he hasn't, he is called

down. Each has learned a set, pre-

sciibed way of going through his work
until, as the youngster said, "he could

play the piano with his eyes shut." Un-
der a systematic management a man
doesn't have to think, but he does some-
thing and remembers. A great many go
through their work just as they eat

their meals. They eat them whether
they want them or not; so they do their

v/ork whether it is useful or not.

When the President's Efficiency Com-
mission investigated the Government
Department at Washington, it found
that- Government workers were making
copies of original documents laboriously

by hand. By the introduction of a
photographic process of making these

copies, a 75 per cent, saving of clerical

time and 90 per cent, in cost was effect-

ed. $242,000 a year was saved. In the

handling of public documents, $242,000
also was saved. It was estimated that

another $850,000 could be saved annual-
ly if the departments would properly
standardize the handling and filing of
correspondence.

The same discovery applies to the ma-
jority of business houses. Each de-

partment stands alone. To all intents

it is a separate business. This depart-

ment files correspondence one way, this

one has another, that one still another.

If four or five departments have cor-

respondence with the same customer or

prospect, even about the same thing, it

is only rarely that the complete corres-

pondence can be brought together with-

out a very great deal of difficulty and
trial. Why? Is it not because the

management does not see the business

a& a whole, however, thorough may be

its grasp of details?

Improvement Over Rule-of-Thumb
Type.

The systematic type of manager is a

decided improvement on the rule-of-

thumb type. The systjmatic type

recognizes that there are some better

methods of getting information about

what is going on. It aims to find what
is a good way to do tilings by compar-
ing the results of the good, bad, and in-

different methods of the past. It is

making the first step toward finding out

tlie facts about your business. The
systematic type of manager has one
drawback which is so common as to be

almost universal—he is still thinking

about things and not about people. To
him a system is a chart of accounts, or a

bunch of cards, or a vertical file, or a

loose-leaf ledger w:ith its accompani-

ment of books and forms and ideas about

tlieir handling, but still it leaves out the

human element. He continues to believe

that the man element is the uncertain,

the unsystematic, the untrainable ele-

ment. He does not think about men

—

iiow to train them — but he simply

forces them into the grooves of hand-

ling a thing in a so-called systematic

fashion. He makes them what he thinks

they are—automatons.

System a. Humanizer.

System is on the contrary, a machine

means to a humanizing end. Its prim-

ary purpose is to raise efficiency, and a

system that doesn't raise efficiency is

fallible, weak, impotent, in the way and

a nuisance. The purpose of a system

is:

—

1.—To keep a true record of what has

actually happened.-

2.—To keep this record in such terms

that the manager may readily translate

it into the most productive action.

3.—To insure a reliable, immediate.

•AdvertislDg manager, Burrouglis Adding
Machine Co.. Detroit, Mich.

THE THREE-FOLD RE-

QUIREMENT.

The important thing in man-
agement is the realization that

we need the strenuous, the sys-

tematic and the efficient. We
need the strenuous to help fix

quantity standards, the syste-

matic to maintain them, and

the efficient to still further de-

velop them.

cind accurate record, in order that the

manager may determine standards rela-

tive to the practice of work, and the

conditions surrounding the work, and

the operations and their sequence, and

fix an adequate reward for the Dest

work.

In the highly systematized type of

management the man gets caught in the

net of a pre-determined method of fol-

lowing the work, and can make no

change from it, without dislocating the

whole business routine. How often

have you heard when you go into a re-

tail store and you ask them to do some-

thing — "Well, we have never done it

that way?" I once made a purchase of

5ome hundred odd dollars in a jewelry

store and asked them to deliver the pur-

chase to a steamer. The clerk said that

"The delivery doesn't go out until

three o'clock." I had to have it de-

livered at two. In his routine way of

thinking it never occurred to the clerk

that he could have a special messenger

do the delivering, and even the head

salesman had to "see if it could be

done."

Harrington Emerson tells the story of

a systematic government official. When
he was living in Germany, there were

only four official religions—Reformed,

Lutheran, Catholic and Jewish. When
Mr. Emerson was filling out the census

blank for his father's family, he told

the census official he wasn't a .-"ember

of any one of these four faiths, but he

was told that he had to choose one of

them or else be fined. Of course he

chose

!

In a business with which I was at one

time connected there was a certain

chart of accounts arranged, and you had

to select which of these accounts a dis-

bursement was to be charged. New con-

ditions arose, but the chart of accounts

remained the same. Items, for instance,

such as were used for the development

oC the sales organization were charged

to advertising accounts, and the man-

agement of the company, thereiove, got

an entirely erroneous idea of the amount

of money it was spending for advertis-

ing. Nearly a feixth of the amount of

money charged ii> the advertising ac-

counts never evcij T^motely affected the

state of mind of the prDsppctiVe pur-

chaser. The consequence was that the

chart of accounts ran the business, and

not the business the chart of accounts.
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Relies on Precedent.

The systematic type of mind con-

stantly falls back for precedent—it is

traditional. H. G. Wells, in his thou2;ht-

provoking book, "The Discovery of the

Future," hits off this type of mind re-

markably, wgU-

The systematic type of mind.—One
might speak of as the legal or submis-

sive type of mind, because the business,

the practice, and the traininu of a hxxv-

yer disposes him toward it; he of all

rjen must adhere constantly to the law
made, the right established, the pre-

cedent set, and consistently ignore or

condemn the thing that is only seeking

to establish itself.

The efficient type of mind.—I might
for contrast call the legislative organiz-

ing, or masterful type, because it is per-

petually attacking and altering the

established order of things, perpetually

falling away from respect for what the

past has given us. It sees the world as

one great workshop, and the present is

no more than material for the future,

for the thing that is yet destined to be.

It is in the active mood of thought,

while the former is in the passive ; it is

the mind of youth, it is the mind more
manifest among the western nations,

while the former is the mind of age, the

mind of the Oriental.

The Needed Combination.

Now, the important thing in manage-
ment is to realize that we need the

strenuous, we need the systematic, and
we need the efficient. We need strenu-

osity to help fix quantity standards, be-

cause when the strenuous man is pro-

perly guided and handled, he gets a

maximum quantity efficiency; but he

must be guided.

The systematic type furnishes those

reliable records by which we keep track

of efficiency, find it out and establish its

standards; but left to itself without

guidance, the systematic type of man
runs to seed. He becomes petrified in

the attitude of changeless superiority.

1'. is only- the efficient man that can be

left alone, because he will not leave any-

thing alone.

The systematic man, of course, is the

stand-pat and conservative mind at

work. He prefers to write history

rather thay prop^jecy. His mind is set

towaras the- setting instead of the rising

sun. He compares to-day's result with

yesterday's result, instead of comparing
it with the ideal standard of to-morrow.

The systematic manager inevitably cur-

tails; initiative in the; plant, for he sets

uagel-TOits instead of.Avork limits. He
is not' cotiferned.&bout the value so much
as he is concerned with the price.

The efficient man is after what we
shall do to be perfect. The systematic

man is content if he has properly taken

care of to-day in comparison to yester-

day. The efficient man is principally

( oncerned in seeing that to-morrow is

taken care of in order that to-day will

automatically be looked after. Place

the systematic man in charge of your

cost work. He is perfectly content if lie

tan devise a system that will attach a

string to every dollar, with the conse-

quence that in the hands of the small

systematic men a cost system rarely

gives costs, though it produces a lot of

figures.

A Cost Fallacy.

The great fallacy in costs, as some of

the efficiency experts have pointed out,

13 to generalize tiom the whole to a part,

to apply data covering a ten-year period

to a lesser period, down to a day. Aver-

ages are the pitfalls of the system-mad

cost accountant. "The average tempera-

ture, or rainfall, ought not to be taken

as the weather indication for an out-

ing," is the witty way Mr. Emerson has

put this failing.

Mr. Emerson in his book brings out

one very important item by a very vivid

comparison. There is a difference be-

tween expense and cost. If a salesman

on the road paid 25 cents for a cigar

with a hundred-dollar bill and neglected

to get the change, the trip cost you $100,

but the expense was only 25 cents for

the cigar. The systematic cost man
wants only to know what becomes of the

money, the material and the work where

ii has gone. The efficient man wants to

know what you have gotten for the

money, and vitally important, if what

you received in return for the money is

vorth the price. We have crude so-

called cost systems which do not reflect

the activities of a business at all. Merely

because a man is systematic, merely be-

cause he has a system, is no indication

that the system is trllin'? him any use-

able facts about his business.

Establishing a Cost System.

It is important, thel-cfore, in the estab-

lishment of a cost system to pre-deter-

mine what you want it to do. You can't

let a cost system just grow. If you do

let it grow, it will grow in many ways
that will be expensive and bristling with

i„isinformation pitfalls for your unwary
judgment. Put in a cost system by all

means. Bring to bear upon the problem

the same concrete information, skill, ex-

perience and attention to sci^at^c .de-

tail you would in making an installation

of an electric power plant or a transmis-

sion system, or putting up a new factory

building.

As a matter of fact, what do you know
about the matter of costs? What do you
want a cost system to tell you? If you
want to have a cost system to help pro-

duce a greater efficiency, then you want
it to aid in a real managerial function.

If you want it merely as a supplemen-
tary historical record to be tied into

your accounts, then a mere cost system

will do. But make no mistake; that kind

of a cost system will give precious little

aid in raising the efficiency of manage-
ment.

The cost system that doesn't tie up
with production standards; that doesn't

show how closely you have come to re-

alizing the best way of doing anything;

in other words, that doesn 't give values

as well as costs, is a misnomer, and one

that is destined to breed narrow, cribbed

and inefficient management. Therefore,

i;ny cost system should be, as Mr. Emer-
son points out, so arranged that it gives:

1.—To the comptroller—information

that will show him where the money
goes.

2.—To the efficiency engineer—infor-

mation to show him whether standards

are being realized.

3.—To the manager—information to

show him where his losses are occurring

and his highest effi"iencies are being

realized.

In order to do this. Mr. Emerson con-

tines: "The requisition system must
be materially increased. You apply re-

quisitions to materials—why shouldn't

you apply them to personal services and
other charges?"

The Method and Manner of Laying-out Plates

By Joseph W. Ross

The laying out of plates to form the various shapcH
for which theet metal parts are used involves difficulties

ihat are onhj discovered when such a*job is undertaken. It

is well knoivn to superintendents and foremen that som,e
men require much more time than others to do this work
in which system and right methods are the great econo-
mizers.

P LANE or fiat surfaces are generally

fairly easy to lay out. It really

amounts to marking off on the plates

tlie full-size dimensions as given on the

smaller scale of the blue print or draw-
ing. For example, it is required to make

a hopper or bin with c)ieii top, as sliown

in the parallel perspective drawing. Fig.

1. The ii^aterial consi-ts of y,-in. plate,

2 in. X 2 in. x % in. angle, and V:i-'n.

rivets.

The projection or working drawing
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fix in which he would obtain his dimen-

sions, is shown in Figs. (2), (3), and

(4); Fig. 2 being the plan, Fig. 3 the

elevation, and Fig. 4 the profile or side

wise the sheet, and parallel to tliis line

mark off the rivet line a distance equal

to the thickness of the side or end plates

plus the distance from the heel of the

angle to the hole centers, which, in this

case, equals ^4 in. plus IVs in., or 1% in.

See Figs. 5 and 6. This gives the rivet

line. On this, measure exactly 36V2
inches; bisect to obtain center and

square up the plate as explained in

article I on this subject.

The plate squared up will appear as

shown in Fig. 7. The rivets are spaced

FIG. 1. rERSPECTIVE VIEW OF TANK.

view. The internal dimensions are 3 feet

long, 2 feet wide and 2 feet deep.

The bottom plate will be marked off

first, and as the bottom edges of the

sides and end plates rest on the bottom

^
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The angles are next to be marked off.

The bottom angles at AB and CD are

36 in. long. Mark off the rivet line V/s
in. from the heel on both flanges as

/I

\1 Uli

End Plate

JS'

1/1

-E4in. M

-I9iin.-

[nE
LathS

FIG. &. END PLATE AND ANGLE LAYOUT.

shown in Fig 11. Obtain center, and
space the holes with lath 1; equare over

center hole to the other flange, and
again use lath 1 for marking off the

holes. Square over the end holes from
one flange to the other as a proof of

accuracy. Perform the same operation

with the other angles, marking off each

line of holes with the proper lath.

-tm.

!BendisqLine

56/n.

I

k

-24/fh^

FIG. 10. ARRANGEMENT OP SHEET B"OR
TANK OP THIN METAL.

If a number of these boxes are to be

made, it is advisable to assemble one,

and if satisfactory, the plates and angles

may then be used as templets, thus in-

suring uniformity. For a bin construct-

ed of light plate, say 1-16 in. thick, or

lighter, a different method would be

adopted for laying out. The pattern for

BosomX U

FIG. 11. LAYOUT OP BOTTOM ANGLE.

this is shown in Fig. 10. Mark off on

the lower bending line a distance of

36 ins. Bisect and square up, obtaining

the four bend lines. Measure up at right

angles to these, the widths of the bent-up
parts equal to the height of the bo.x. To
the lengths of two sides, add the flange

parts as shown. Mark off the holes with
a suitable lath, making all the sides

alike.

Bend over the flanges; proceed to

make the long bend, and finally the short

bend. If the work be correctly done, the

rivet holes will match and the whole
will then be ready for riveting. Flat
iron. 1 in. or % in. by -/g in. may be
riveted to the top edges for reinforce-

ment. The heavy bin, if fitted with

suitable devices or wheels, may be used

for transportation or trucking purposes.

The next article in this series will deal

with cylindrical work.

Recent Improvements in Casehardening Practice-ir

By H. L. Heathcote, B.Sc.

The subject matter of this article treats of what has
been done relative to case-hardening in the works of the
Rudge-Whitxvorth Co., Coventry, England, and indicates
at the same time how the problem, presents itself and the
manner of seeking a solution.

EXPERIMENTS relative to case- The ratio total volume of case initial

hardening, extending over a con- volume of case-hardening material, af-

siderable time and range of com- fords a good indication of the efficiency

positions, have confirmed the following of the composition, and is not so depen-

suppositions :

—

dent as a single penetration measure-
1.—The depth of case depends chief- ment on otlier factors, such as size of

ly on the temperature that the steel at- pot, number and size of the articles it

tains and the duration of the hot condi- contains, loss of heat from furnace walls

tion. On these factors depend the rate when the pot is introduced, etc. These

and extent of the diffusion of the carbon exhaustion tests have been made in pots

or carbide. of various sizes, but usually in nickel-

(2).—The concentration of the carbon plated steel tubes 7 inches long by 1^/2

in the case depends chiefly on the ac- inch diameter, and heated in a labora-

tivity of the mixture or rate at which tory muffle for li/o to 2 hours, starting

it or its products part with carbon to the with the muffle hot. A fresh piece of

steel. The concentration of carbon in mild steel, such as % inch round, is

the surface layers may increase or de- used for each heating, and the period

crease with temperature, but usually in- is that required to give, at 900 deg. to

creases as the temperature rises and 930 deg. C, a case deep enough for com-
with the time. mercial use, viz., 0.015 inch to 0.065 inch.

(3).—The duration of the hot condi- Transverse sections arel examined micro-

tibn for a given time of heating depends scopically, and the mixture is considered

chiefly upon the permeability to heat of to be exhausted when ferrite bands can

the case-hardening composition. be seen between the pearlite grains at

Exhaustion Tests. the periphery, that is, when the case is

Comparative depth of penetration has unsaturated. With most commercial

been the subject of a number of investi- case-hardening mixtures it is usual to

gations, but is so much dependent on fac- find that the periphery is unsaturated

tors other than the case-hardening com- after six or seven heatings of two hours

position that the author has sought for each. The results of testing some experi-

some other test. The one finally adopted mental mixings are to be found in the

is to take a known volume of the com- following table:

—

Ratio Total Volume
Mixture. of Case; Initial

Volume of Mixture.
AnthraoItP 75 per cent., oil 25 per rent A'AA'o
Antlirnoltp 95 per cent., potassium carbonates per cent 0.0042
Cnkp sonUed In 10 per cent, aqneons solution of potassium liyilrate 0.004.«

.\nt!iracite scikert In 10 per cent, anupous solution of potassium hydrate O.OOfil

.\ntliracltp 90 per cent., calcium cyanamldc 10 per cent 0.0109

Cmslied bone UdHs
,\nthraclte 90 per cent., bone black 10 percent O.Ol.SS

Wood charcoal !lltii2
Charcoa! 90 per cent., crushed hone 10 percent 0.02B2

Wood charcoal 90 per cent., calcium cyanamide 10 pe* cent 0,03:|1

Wood charcoal 90 per cent., crushed bone 10 per cent O.O^cs

Bone black 0.0405
Leather cliarconi "IMS?Wood charcoal 90 per cent., bone black 10 per cent 0.0451
fhnrcoal soaked in 20 per cent, caustic potash 90 per cent, crushed bone 10% 0.058
Wood charcoal Impregnated with soda ash i 0.116

position and ascertain the volume of the

case that can be got from it without re-

plenishing.

•From n naper rend before the Iron and
.«!teel Institute.

An Improved Case-hardening Compo-
sition.

The last mixture in the above table is

eminently suitable on the score of per-

manence, and can be used over and over
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again indefinitely, provided that the in-

evitable waste involved in commercial

usage is made up from time to time with

fresh composition and that the ingre-

dients are well incorporated and in the

proper proportions. The author was led

to combining charcoal with potassium

carbonate, sodium carbonate, and potas-

sium hydrate by the results of tests on

charcoal. This rapidly loses its carbur-

izing power. It also contains traces of

potassium carbonate, which would react

with red-hot charcoal and produce car-

bon monoxide.

Incorporating a little potassium car-

bonate with exhausted charcoal is found

to restore at once it carburizing power

and make it give up its carbon more

readily than the original charcoal. The

same is true when potassium hydrate or

sodium carbonate is incorporated.

Permeability to Heat.

Having found a composition far more

permanent in its properties than any

then in current use, the author then pro-

ceeded to investigate the factors con-

cerned in permeability to heat. Most

commercial mixtures consist of or con-

tain a large proportion of small particles

which it seems reasonable to expect will

block up all the interstices and prevent

the free passage of heat, for it has been

shown that the heat conductivity of in-

sulating materials depends chiefly on

their air spaces. To test this point gran-

ular charcoal was employed, and two

model case-hardening pots were made

5 inches high, 3.7 inches diameter, and

0.04 inch thick, made of sheet steel and

welded together. One contained the

charcoal under investigation, and the

other was used empty. A thermometer

bulb was placed at the center of each pot

and the apparatus placed in an oven at

180 deg. C. Two striking points were

brought out by this test.

1.—The arrest of temperature at the

center at about 100 deg. C. while mois-

ture is being driven off.

2.—The effect of size of grain, and

particularly of dust, upon the duration

of the arrest.

When the same samples were again

heated, the temperature rose much more
quickly, the absence of any arrest being,

of course, due to the moisture having

been expelled during the previous tests.

Needless to say, the temperature at the

core of a hardening pot will not remain

at 100 deg. C. for nearly three hours if

the heating be done in a red-hot muffle;

but the author has observed that there

is an arrest, and another when other

volatile matter begins to be given off.

when the model pots are filled with oily

bone black and heated in red-hot lead at

about 850 deg. C.

A mixture which can be used over and
over again possesses the great advantage
that moisture, oil and other volatile con-

stituents have, for the most part, been

already expelled by the previous heat-

ings. The author considers .9 to 1.1 per

cent, carbon satisfactory in the compo-

sition of the "case."

Methods of Testing Hardness.

So far as the author is aware, very

little work has been done to provide

commercial means for testing the suit-

ability of case-hardened articles. The
practice of examining test-pieces car-

burized, heat treated, and hardened along

with each batch is, of course, sound as

far as it goes. The Shore scleroscope and
Brinell test have their spheres of use-

fulness, but still the file is the instru-

ment most used, and perhaps rightly, for

it does give an idea of the resistance

the surface of the article offers to abra-

sion under pressure, which is what most
articles are case-hardened to withstand.

This and the Brinell test are, we believe,

the instruments in commonest use for

testing ease-hardened work and test-

pieces.

For small articles the modified center

punch is particularly suitable for rapidly

getting a working idea as to whether
the ease is above the minimum permis-

sible depth. It is an ordinary 6-in. Brown
& Sharpe automatic centes punch to

which we have fitted a serewed-on con-

tainer for holding a Vs-in. bicycle ball.

The hard point has been removed and the

container screwed on in its place. The
ball protrudes just sufficiently to pre-

vent the container coming into contact

with the article under test. This is very

useful for large as well as small articles,

and its readings appear to refer more to

the case and less to the core than those

obtained with a Brinell testing machine.

Colors of Hardened Work to Facilitate

Viewing.

Many articles, such as cups and
cones, cannot be conveniently tested with

a scleroscope or sclerometer on account

of their shape. Eealizing the need for

some method which would enable articles

of all sorts to be tested in bulk, the

author turned his attention to the pro-

duction of colors on hardened surfaces

which would afford an indication of the

nature Qf the steel composing such sur-

faces. The ordinary solutions employed
by the metallographer are unsuitable for

commercial application, some because of

their inflammaTiility, others because they

will not flow evenly over a somewhat
oily or greasy surface. A suitable solu-

tion which has been found to give satis-

factory results consists of:

—

Alcohol. 1 liter.

Distilled water, 1 liter.

Nitric acid, pure, 100 cubic centi-

meters.

Articles ground or polished after hard-

ening and immersed in this for % to 1

minute are stained brown or light blue

where tlie structure is martensitic ; dark

blue or dark gray where there is troos-

tite; and hardly stained at all on ferrite

or pearlite.

By treating hardened articles in this

way before viewing, inequalities are ren-

dered visible and can readily be detect-

ed. The fact that the whole of the sur-

face is tested, and not merely the parts

touched by the file, sclerometer, or sclero-

scope is an enormous advantage for com-

mercial purposes. The test reveals at

once spots that have been splashed be-

fore quenching, and contain troostite,

also superficial tempering due to a glazed

surface on the grinding wheel or to ex-

cessive pressure. It does not appear to

be possible to obtain a colorimetric scale

of hardness in this way, but when a

number of articles are dipped at the

same time the eye readily detects those

that have a different appearance, and all

that is then necessary is to check the odd

ones with a file or sclerometer. This

test is also suitable for tools and com-

plicated articles that cannot convenient-

ly be tested with an instrument. It also

shows the depth of case if a part is left

on and ground away, and should prove

useful for ascertaining whether an article

has been properly tempered.

The swinging hammer is the outcome

of another attempt to replace the vari-

able muscular force of the tester by the

constant foreel of gravity. Instead of a

skilled viewer wielding a hammer we
have a boy, and this simple instrument,

which consists of an ordinary hammer
swinging on a support passina: throiigh

a bushed hole in the handle. The

heavy steel block which carries the sup-

port is arranged to admit various hold-

ers adapted for receiving, and if neces-

sary clamping, the parts to be tested. It

has been found very useful for testing

small parts, such as the rollers of motor

cycle engine bearings, the blow being

controlled by observing the angle on the

graduated quadrant behind the hammer.

Calgary, Alta.—Work is now fully

under way on the new Government ele-

vator, which will be one of the finest in

the Dominion. It is to be located just

to the south of the proposed inside stock-

yards site, and will have a capacity of

three-and-a-half million bushels. Mr.

Howe, the Government engineer, is at

present in Calgary superintending the

beginning of operations. The contract

was let two weeks ago to .Tanse Brothers,

Boomer, Hughes. & Crane, fifteen

months being the time given for the com-

pletion of the work. Mr. Crane states,

however, that he is confident that the

work can be completed considerably

within the limit. Besides the elevator

proper, there will be storage, separating

and cleansing plants, and other build-

ings.
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AN UNUSUAL LATHE JOB.
By J. Davies.

C OME time ago at the New Yard
Iron Works, Cumberland, it was

required to overhaul and re-tube two
locomotive boilers. By some unfortunate

each end untouched, so that the fit in

the tube sheet was left intact. After
careful annealing, the tubes were placed
in the boiler. Whether this treatment
had a deteriorating eifect upon them or

not, we have not been able to determine,

^^
^

PLAN AND END VIEW OF TUBE I.\ LATHE.

circumstance it was found that all of

the copper tubes ordered for the job had
been cut too short by one inch. The
foreman, a resourceful Scotchman, de-

vised a means of lengthening them the

required amount in a lathe, which proved

very successful and satisfactory.

A piece of shaft was first prepared as

an arbor for the pipe. It was made a

light drive fit for the tubes, and was

provided with large centers, while the

ends were tapered to facilitate placing

and removal. The tube being slipped

into place, was secured to the arbor by

a pair of steel clamps, which also served

as a drive. A system of hardened ex-

panding rollers was now prepared, as

shown in the end view. Fig. 1, two being

supported by an angle bracket at the

rear end of the carriage, and a third set

up in the tool post. The shapes of the

roller faces were varied so as to give

the maximum expanding effect. The one

for the tool post is shown at (a) Fig. 2,

while (b) and (c) represent the rollers

in the rear.

The machine was driven at a fairly

C3

but the locomotives have been giving

good and constant satisfaction ever

since.

A CONVENIENT TOOL STAND.
By C. I. W.

The accompanying cut illustrates a

type of tool rack employed in the tool-

room of the Calgary Iron Works for

conveniently holding the most used small

tools. It consists of two or more hexa-

gonal wooden trays, supported by set

collars at suitable heights on a vertical

1 11/16-inch shaft. The trays are suit-

ably partitioned off for the class of tools

to be held, and are fastened to large

a b c
FIG. 2. FORMS OF HARDENED ROLLERS

USED.

high speed, and the feed adjusted to

four to the inch. The carriage was run

back and forth until the tube had

stretched to a mark placed on the end

of the mandril for the purpose of gaug-

ing the length. This process required

several passes, leaving a short length on

SMALL TOOL STAND.

cast iron flanges, which are bored a loose

fit for the vertical shaft. An appro-

priate flange into which the shaft is

fastened by means of set screws forms

the base which is screwed to the floor.

This type of tool holder can be used in
places where, on account of lighting and
other considerations, an equal amount
of shelf space could not be secured in

any other way. The stands may be
much cheapened by using pipe for stan-

dards and pipe flanges to support the-

travs.

@
ADAPTING SAFETY FLANGES TO

OLD EMERY WHEEL ARBOR.
By W. Gibbs.

Among the many problems instituted

by the safety first campaign in our
plant, that in connection with the
safetyizing of grinding wheels in the

foundry cleaning-room at first offered

considerable difficulty. It was decreed
that all wheels not completely hooded
should be held between flanges extending
to within four inches of the periphery
of the wheel. As there were a large

number of grinding machines already
equipped with the small flanges shrunk
on or otherwise fastened in place, any
radical changes were bound to involve

considerable expense. Permanent 10-

inch flanges would also render a large

GRINDING WHEEL ARBOR WITH
AUXILIARY FLANGES.

part of a rather expensive vvheel un-
usable.

The accompanying sketch shows how
the change was accomplished. Steel

flanges of different sizes were made to

fit over the original collars on the arbors.

The new wheel is placed in the machine
with the largest pair of flanges, and
when worn down as far as practical, a
smaller set is substituted, and finally

the wheel is used up in the small or-

iginal clamps furnished with the ma-
chine. This scheme has proved very
satisfactory. The spare clamps are kept
hung up in a convenient place, and the

change takes little time; besides, com-
plete safety as well as wheel economy is

secured.

Better results can be secured by oper-

ating the new wheels upon arbors with
large flanges, and which are run at suit-

able speeds. As the wheels are worn
down, they may be placed in other ma-
chines between flanges of the proper

size and run at speeds faster in accord-

ance with the reduced diameters.

—

Kditor.
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MANUFACTURE AND USE OF IN-

TERNAL GAUGES.
By Spring Craig.

IT is being recognized more every day

that interchangeability and areuracy

are two of the most essential features

in multiple machine building. One of

the most successful firms in the world

size all parts of their product to stand-

ards, even the outside dimensions of col-

lars and other seemingly unimportant

dimensions being accurately maintained.

The writer has known of more than one

factory in which it cost more to as-

semble the machine than to manufacture

the several parts.

In order to be interchangeal)le, all

pieces must be alike, and gauges play a

very important part in getting this de-

sired result. To be sure there are jigs,

fixtures, templets, tools and various ma-

chines used as well, but the final inspec-

tor accepts or discards the' work accord-

ing to the verdict of the gauge.

Without gauges as exact standards of

size, each machine must be " fitted
"

together and the advantages of rapid and

unhindered assembling along with inter-

changeability of parts are entirely lost.

With present-day machine shop facili-

ties, the building of but a small number

of machines will repay the cost of a set

of gauging tools, and, if the plant be

properly equipped with standard

gauges, the special ones required may be

reduced to a comparatively small num-

ber. The machine hand provided with

a proper gauge accomplishes the " fit-

ting" as well as the production of the

general form of the machine component,

and as machines are replacing hand

work more and more, the parts can in

this way go directly from machine hand

to assembler.

Many toolmakers attempt to get up a

complete set of gauges from the de-

signer's drawings of the machine to be

built. Experience has proved this to be

a mistake. The correct and most prac-

tical way is to build a model or sample

machine, which should be made as much
as possible to standard gauges with

which the shop is regularly equipped.

The standard set of gauges with which

a machine shop should be supplied will

consist of plug gauges ranging in size

from 14-inch to 3-inch by sixteenths for

the various classes of fits likely to be

required; and for sizes above this, rod

gauges for standard sizes as are needed.

The cost of gauges depends largely upon

the class of man that makes them, and

should be balanced against the cost of

the time lost in many ways without their

use. It takes considerable time to cali-

per a hole and then set a micrometer to

the caliper, several chances of error ex-

isting in the process.

Internal gauges, plug snap and rod can

T)e used in any shop for a large variety

of work. The size of the bore or the

diameter of reamed holes forms the

starting point for most machine opera-

tions, and the convenience with which
other parts can be fitted to these plays

an important part in the harmonious
progress of erection.

Material for Gauges.

For plug gauges in a great many
shops where there are no case-hardening

facilities, tool steel is the only material

to use, and in the majority of plants

this is used in any case, being thought

best by the most experienced gauge
makers. Some firms use machine, open
hearth and other steels case-hardened.

One objection against case-hardened ma-
chined steel for plug gauges is that

sometimes a soft spot will be left in the

surface of the gage. In grinding, this

becomes charged with emery and has a

tendency to stick in the hole and cause

the tool to gauge over size.

A' M

Built-up Gauges.

Built-up gauges require but one-third

tlie material needed for solid ones. They
are also much lighter to handle, take up
less room to store, and one handle may
do for five or six sizes. This saves turn-

ing and knurling a handle for each
gauge.

There are several ways of building

them up, one being to have a taper shank
projecting from and turned integral with

the gauge, on which a handle with a

corresponding female taper is driven.

This style does not save much stock.

Another method is to have a hole bored
through the gauge with a slight taper

and the handle, having a shank of the

same taper, is driven into the gauge.

This form has a tendency to split the

gauge and both have the objection that

the gauges may be injured while being
knocked on and off the handles. The
writer has made and successfully used

L

^m^^i^^k}^^:^^^^:^^^^^^

FIG. 1. A—BUILT UP PBIJG GAUGE.
B—BUILT UP LIMIT GAUGE.

For snap gauges machine steel is

generally used, and gauges can be pur-

chased in the rough in different sizes

from any of the leading drop forging

manufacturers. Profile and end gauges

(rod or pin) are made of machine steel,

usually hardened on the ends only, with

cyanire or prussiate of potash.

Up to three inches for internal work,

the gauges are usually made solid or

plug. From three to six inches snap

gauges, as shown at C and D, Fig. 2,

of which G is an end view, are most

used. All sizes above are made in the

form of rod gauges, as shown at

F, Fig. 3. In most large modem
shops the plug gauges are built

up for sizes from 1%-inch to 3 inches

in diameter, with machine steel handles

for economy and liglitness, while in

others they are made solid, as shown at

E.

The stock used should be Vg inch

larger in diameter than the finished

gauge.

built-up plug gauges of the form shown
at A, which is a standard, and B, a limit

gauge, one end to go and the other not

to go. One end was one-half thousands

under size and the other one-half thou-

sands over.

The gauges of this set are of tool

steel and vary from 2 inches, by six-

teenths, to 2V2 inches. They are bored one

inch, so that one handle does for seven

or eight. At the bottom end they are

recessed nine thirty-seconds ins. deep to

accommodate the screw that holds them
to the handle K, Fig. 1.

There is a recess milled in the top at

L three-sixteenths in. wide for the pins

J in the handle to slip into. These pins

are to prevent the handle turning in

the gauae. The screws P have two holes

drilled in them as shown in A and end

view N to facilitate tightening and re-

moval. The handle K is machine steel

and is bored out as shown, leaving three-

sixteenth walls which are knurled on the

outside.
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At B in the limit gauge it is made the

same, with the difference that after the

handle is bored it is threaded internally

at the upper end and plug is screwed

in and turned up to fit the gauge, being

also tapped for screw P. The pieces of

tool steel for the gauges were cut off the

right length to finish up for the whole

set, and laid aside. When a lathe man
was short of work or was waiting for a

job, these gauge blanks made very con-

venient alternatives, and were thus made
much more cheaply than might be ex-

pected. They were turned twenty thou-

sandths large on the outside and bored

about three or four thousandths small.

The reason for the latter procedure was

to get a true hole and thus prevent any

possible moving on the arbor during

grinding. Another reason was that sur-

prisingly little pressure on the inside

distorts the gauge, and a plug gauge

that is not absolutely round will give a

great deal of trouble.

Hardening.

The turned gauges were heated to a

dull red and set aside to cool. For hard-

ening, they were heated very slowly to

the hardening temperature, then dipped

and kept in the water until cool enough

to be held in the hand. As soon as they

werewithdrawn from the water they were

sprinkled with lard oil and reheated

until the lard oil smoked, which condi-

tion represents a pale straw color or

about 430 deg. F. They were then im-

mediately dropped into oil and left there

to cool. The gauges were afterwards

put away to season for about a month
before being ground to size.

The centers in the solid plug gauges

up to 11,4 inches in diameter require to

be lapped, after being hardened, with a

piece of brass turned sixty degrees and

used in the drill press, with emery pow-

der. This cleans them out, making them
run true on centers. The same care

should be observed with the mandrils on

which the built-up plug gauges are

ground. In grinding, the gauge and
mandril must turn on dead centers; that

is, neither center should revolve. If the

grinding is done di^y, the gauge should

be cooled to the room temperature be-

fore removing the last thousandth. A
difference in temperature will cause a

difference in size from one-tenth of a

thousand to four-tenths. They should

be left preferably one-tenth of a thou-

sandth over size rather than any amount
under, on account of wear, this being

plenty close enough for most work. To
get them closer to size than this they

would have to be measured by a measur-
ing machine, an instrument not posses-

sed by one shop in one hundred. After
being ground, if a medium smooth piece

of emery paper is rubbed over them
while running at high speed, it will give

a glass finish and make the gauge wear
better.

The micrometer used should be set to

standard gauges and should read in ten-

thousandths, although some toolmakers

can get very close with those reading in

thousandths. The gauges werebeveled

45 degrees on the front end to help to

start them easily into holes, and on the

back a slight radius is turned to prevent

them being injured.

The snap or flat and rod gauges have

to be ease-hardened. In using them they

3.^--
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FIG. 2. SNAP AND LIMIT GAUGES.

are deceiving in that a hole bored to

standard plug gauge size will fit loosely

on the corresponding flat gauge C, Fig. 2.

The amount that the flat gauge will have

to be made larger will be about .0004 in.,

and for a rod gauge the amount will be

about .0006 in. Most mechanics will

readily recognize this through using or-

dinary spring calipers, as the hole has

to be bored so that one end of the caliper

will swing back and forth in the hole

slightly for a fit in order that the shaft

will go without driving.

The flats S, Figs. 2 and 3, are for

stamping number and size. For measur-

ing the rod gauges, a two-foot vernier is

the handiest way, but if one is not avail-

able, two parallels clamped to a scale

and set with a magnifying glass will

FIG. 3. ROD AND PLUG GAUGES.

come close enough for the majority of

large work. If inside micrometers are

obtainable, the parallels can be set more

nearly the right distance apart. For the

larger rod gauges, the scale and parallels

are often used, and a good, careful me-

chanic can get very accurate results with

a reliable scale.

®
RULES FOR ELECTRIC CRANEMEN.

1.—Never go on top of crane, or per-

mit anyone else to do so, without open-

ing main switch and placing warning

sign or lock on it. Do not close same
until you are absolutely sure there is

no one on crane or crane runway who
might be caught.

2.—Before racking carriage or moving

crane bridge, be sure that hook and
chains are high enough to clear all ob-

stacles.

3.—Under no circumstances permit

your crane to bump another crane until

you are positive that no one on the other

crane is in a position to be injured.

4.—Examine your crane every turn for

loose or defective gears, keys, runways,

railings, warning bells, signs, switches,

sweepbrushes, cables, etc., and report

any defects to foreman. Keep crane

clean and well lubricated. Report to

foreman any repairs which you cannot

handle promptly.

5.—After completion of any repair

job, make sure that bolts, tools, etc.,

have been removed so that no damage to

machinery will result when crane is

started, and so that nothing can fall off.

Keep tools, oilcans and other loose ob-

jects in box provided for that purpose.

6.—Warning signs provided in caDs

should be used when crane is under re-

pairs.

7.—When there are more than two

cranes on the same runway there shall

be provided stops at a suitable location

near the center of the runway for the

purpose of isolating a crane while re-

pairs are being made on same.

8.—Do not carry load over men on

floor, use warning gong to attract their

attention.

9.—Do not allow men to ride on load

carried by crane, nor on crane hooks.

10.—Do not move load without signal

from proper authority.

11.—Do not take any side lifts.

12.—Do not hoist any job that you
consider insecurely slung.

13.—When handling heavy loads, par-

ticularly hot metal, test hoist brake by
throwing to " off " position after load

has been lifted a few inches; if brake

does not hold, do not move crane until

it has been repaired or adjusted.

14.—Do not carry objects up and
down ladders, use rope for handling any-

thing too large to go into pocket.

15.—When on duty, remain in cage for

prompt service.

16.—Do not forget that bumpers are

put on for emergency and not for every-

day use.

17.-—^Crane operators must be abso-

lutely sure that all controller handles are

on the " off " position before closing

switch.

18.-—^Do not, under any circumstances,

reverse controllers, except in an attempt

to prevent accidents.

19.—Emergency cutouts should be

tested at least once each day.

20.—Cranemen must not use control-

lers to supply heat to cage.

21.—On all cranes equipped with the

grindstone type of controllers and hav-

ing main and auxiliary hoists, when
either hoist is at rest, controller handle

must be removed to prevent accidental

starting of same.
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EFFICIENCY IN THE ENGINEER-
ING BUSINESS.—I.

By "Onlooker."

THERE is a saying, which contains

more than a little truth, to the

effect that lookers-on frequently

see most of the game. This is a truism

that is partipularly applicable to busi-

ness in general, and a realization of its

significance has led to the evolution of

the efficiency expert in the modem in-

dustrial world. It is also applicable

very particularly to the engineering pro-

fession, which offers a wide field to the

expert on account of the many factors

which enter into the business of convert-

ing crude ore into highly-finished and

accurate machinery. The manager of a

foundry, of a factory producing steam

engines or boiler fittings, or any other

specialized product, is apt to argue that

ht knows more about his own business

tlian an outside engineer can possibly

learn in a few weeks or a few months,

and in this he is doubtless right; yet the

efficiency expert is the looker-on, who
sometimes sees most of the game. The
manager himself is often too near his

operations, too intimately associated

with the running of his business, to take

a comprehensive and unbiased view of

the whole.

Sometimes he has, through long con-

nection with a particular factory, got

into a rut, and almost always there are

phases of the business to which he has

failed to give sufficient attention. He
may be an excellent and up-to-date

practical engineer, and yet fail through

neglecting the advertising and selling

end of the business, or through disre-

garding the importance of an accurate

system of keeping costs. On the other

hand, he may be a first-class business

man and fall down on the producing

end. In either case the business will

suffer, and in either case a good effi-

ciency expert, bringing to the problem

the clear sight of an outsider, will be

able to diagnose the malady and pre-

scribe a remedy. Many liquidations

might have been avoided by the timely

calling of authoritative advice.

Importance of Small Things.

In this, and in the subsequent articles

of this series which will appear from
time to time in Canadian Machinery,

the writer will endeavor to point out

some of the commoner failings which
have come to- his notice during the

course of his experience as an efficiency

engineer, and to give a few hints which

may be of value to those in charge of

engineering shops.

One of the most important points in

the running of an engineering concern,

and one most frequently overlooked, is

the importance of small things. The
main processes are usually systematized.

It is the little things that get neglected

;

the systematic filing of drawings and
storing of patterns, the orderly arrrage-

ment of tool rooms and material stores,

the efficiency of the power equipment or

ti.e accuracy of the accounting and cost-

ing departments. Yet it is the aggregate

of such small negligences which count

in the long run. It is the small leakages

remaining unnoticed that sink the ship,

and much of our space will, therefore,

be devoted to a review of things small

in themselves, but important in their

aggregate.

Drawing Of&ce and Designing Depart-

ments.

Since every product of the engineering

^^orks has its inception in the drawing
(.ffice and designing departments, these

will afford a good starting point. It is

p fact that very few drawing offices are

efficient in equipment, especially as

regards small instruments. Every
draughtsman should have a complete set

of instruments in the best possible con-

dition. No inferior or damaged draught-

ing tools should be permitted. Every
man, moreover, who has any designing

to do and who does not work entirely

from rough-dimensioned sketches, should

have a reliable slide rule, while a fuller

should be available for cases where par-

ticular accuracy is required. Logarithms

are clumsy and slow, and arithmetical

work has no place in the up-to-date

office. The time saved by good equip-

ment in the drawing office will rapidly

repay the relatively small expense of the

instruments required, and yet many
managers who will spend thousands on a

new machine tool will allow their

draughtsmen to work for years with

poor implements.

If the shop he of any size, an are

light printing apparatus is almost essen-

tial. Blue prints can be made outside,

but they cost more, and delivery is some-

times slow. Time and money alike are

saved by having the prints made on the

premises.

Filing of Drawings.

The filing of drawings is an important

matter. Much time is saved by the

ability to rapidly turn up a drawing.

They should be filed flat, in shallow

drawers, and each drawer should have
or the outside the numbers of the draw-
ings it contains. If a firm is turning out

gas engines or any similar product the

best way is to have all the drawings em-
braced in a given type filed together,

and to have a reference card giving the

number of the drawing for any given

part. The drawings should be numbered
on the bottom left-hand corner. All

that is then necessary to find any given

sheet is to refer to the card and turn

over the corners of the drawings until

the desired number is found. The re-

turn of all drawings to their correct

drawer is a matter which the chief

draughtsman should insist upon rigor-

ously.

Where drawings are more diverse,

such as in the case of a factory turning

out a wide range of, say, valves and
steam fittings, the problem of filing be-

comes more difficult. A good practice,

however, is to give to every valve a
letter and a number. Thus a spring

loaded safety valve may be designated
at; A, the different sizes of that parti-

cular type being numbered 1, 2, 3, and
so on. This designation so given in the

c.'italogues, to facilitate ordering, is used
in the shop and in the finished store.

The drawings are then filed consecu-

tively, both alphabetically and numeri-
cally, under each letter. The various

drawings connected with a given fitting,

if more than one sheet is required, can
be fastened together. All then required
in order to turn up the drawings of any
fitting is a reference list giving the let-

ter, the number and the corresponding
description of valve required. An office

boy can then find the drawing, and save

a draughtsman's time. A fireproof

vault should be used for the storage of

drawings where these are of particular

value, as the replacing of drawings in

the event of fire in the office is a long
and costly process.

The Chief Draughtsman.

A good chief draughtsman is an asset

to the organization of a firm, the value

of which cannot be estimated in dollars.

He can, by cheapening designs, without
lessening the efficiency of the finished

article, save many thousand dollars an-

nually. Frequently it happens that he

can, by slightly changing designs, adapt
existing parts to new articles, thus

cheapening production by rendering pos-

sible the utilization of existing patterns
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and increasing economy by the multipli-

cation of repetition work.

Checking calculations in design work
is important. Usually a designer checks

over a second time his own original

work. It takes him as long to do so, or

nearly as long, as it would take another

man to do the work, and he is more
liable to repeat his original mistake, if

there be one, than another would bo. It

is, therefore, advisable, where possible,

to have all work pass through two
hands, and to make the two men jointly

responsible for the accuracy of the cal-

culations. Mistakes in the designing or

draughting department are apt to be

\ ery costly; it is, therefore, advisable to

get together a reliable set of men and to

keep them. A good man is worth pay-
ing always, and never more so than

when he is in the department where the

product of a plant is conceived. It is a

good thing to encourage suggestions

from the office staff. A draughtsman
may not be as experienced as his man-
ager, but he is intimate with his owe
work, and can frequently see further

ir.to it than those of greater experience

and less intimacy. We all have much
to learn, and all may, at times, be taught

even by subordinates.

CHEMICAL ANALYSIS IN THE
FOUNDRY.
By R. Micks.

T N the last few years the foundry has

made rap|d strides in the way of im-

[.roving the quality and quantity of

their output, and to my mind the most

important of all these improvements

and changes is the introduction of chemi-

cal analysis of the constiuents. The old

system of judging the mixture by the

fracture of the test bar was all right

up to a certain point. If the fracture

looked all right, everything was O.K.,

but if it showed sulphur blow holes or

other defects how was a forenian or

foundry superintendent to know wheth-

er to blame the pig iron, scrap, or coke,

unless he had the analysis of each and
knows how to itiix materials accordingly.

Right here is where the chemist comes

in, for he can trace the trouble, advise

how to overcome it and save dollars,

both in foundry and machine shop. You
are sure of your mixture when you fol-

low his advice, otherwise it is mostly

guesswork, and that does not pay in an

up-to-data business

Every foundry should have enough

iron and coke on stock so as to be ablff

to' get the analysis of new cars o^ iron

or coke before it is necessary to use tlie

letter.

Chemical analysis has come to stay.

In a few years, the air furnace will

take the place of the cupola in all large

machinery foundries and it is impossible

to get your mixture right with these fur-

naces without the chemist's help. There
are still a lot of foundrymen who do not

consider chemical analysis practical, but
I do not think it will be long before the

most conservative of them will be won
over. No matter how small or how large

their foundry, chemical analysis will

save many dollars, reduce loss and give

a better quality of castings.

-^-

ATTRACTIVE FEATURES OF EM-
PLOYEES.
By A. E. S.

To the foreman and superintendent,

ti.e self-reliant man who thoroughly

knows his business and at the same time

accomplishes a reasonable amount of

useful work, embodies the essential re-

quirements of the ideal employee, and is,

therefore, the type most sought.

While this is no doubt true, and if

these qualities could be accurately de-

fined and located, a very large number
of officials would consider their worst

problem solved ; still, men who are most
popular with the management, the men
who receive the greatest number of pro-

motions, are often decidedly lacking in

one or more of the above features. To
other industrious and conscientious,

though more or less thoughtless men, the

edvancement of their seemingly less de-

strving companions arouses a sense of

heart-hurning and dissatisfaction. ,

The actual performing of one's daily

work usually falls considerably short of

what a subordinate should do for the

Han above him. His duty to a foreman

should be at least humanitarian ; besides,

there is surely no harm 'tn studying the

disposition of the man above even to

the extent of catering to his likes and

avoiding his dislikes. Many foremen

are decidedly crabbed and disagreeable,

but workmen should not forget that this

is largely the product of the treatment

accorded him, and that he himself has

a responsibility in this connection.

How often is the pronounced ability

to do spectacular things offset by the

habit of showing off to the man some

stages higher up than the boss. The best

man is he who finds pleasure in his work
while he is at it, and the most disagree-

able is the man who seems to find amuse-

ment in making someone else as uncom-

fortable as possible.

The ability j;o undertake the most dif-

ficult jobs with peculiar earnestness, the

faculty of doing a little more than is

expected^^ and the edacity to put a bit

of humor in the barren spots of the

day 's routine are little rays of sunshine

that will not only be reflected in thoge

coming into immediate contact, but will

be multiplied in him who is their dis-

seminator. The man who is considerate

of his immediate superior is the one

who eventually becomes a welcomed
associate.

ENORMOUS WASTE OF COAL.

Speaking before the Kcyal Society of

Canada recently. Dr. F. D. Adams said:

Perhaps the most serious waste which is

taking place in our Dominion at the pre-

sent time in connection with its mineral

resources is presented by the mining and
utilization of coal. In the first place,

in mining a coal seam, from 50 to 90 per
cent, of the coal is left in the workings
for the purpose of supporting the roof.

Of the coal which is taken out and
burned under boilers in the usual man-
ner, only about 12 per cent, of the total

energy is developed. That is to say, we
secure for useful purposes only about 5
per cent, of the total energy contained

in the coal contained in the area. If the

coal is burned in gas producers and the

gas so obtained used in internal com-
bustion engines, these, having a higher

efficiency, develop about 30 per cent, of

the energy in the coal actually mined, or

about 12 per cent, of the energy locked

up in the coal of the whole area. This

is an improvement, but still represents

an enormous waste.

On the other hand, coal may be mined
for the production of coke for metal-

lurgical uses. About three-fourths of

the coke produced for this purpose in

North America and all the coke made in

Western Canada is manufactured in bee-

hive furnaces, which yield a relatively

low percentage of coke, while the other

products of the coal—gas, tar, ammonia,
benzol, etc.—go to waste. All these

products may be saved by making the

coke in by-product ovens, representing

in localities where the surplus gas can

be sold at a reasonable rate, a gain

which is estimated by Mr. F. E. Lucas,

manager of the coke ovens of the Do-
minion Coal Co.. at $1.98 per ton of coke

made. This figure will, of course, vary

with the locality in which the coke is

produced, but it emphasizes the great

saving which may be effected by the use

of the modern by-product oven.

The tar and ammonia obtained by this

process, moreover, meet with a ready

market. The former is already being

used extensively in the Dominion for a

\ariety of purposes—among them as a;

bindina: material in the manufacture of

briquettes from slack coal, thus enabling

this waste product to be successfully

utilized—while the ammonia is a fertil-

izer of the greatest value, for wTlich

there is great denyind abroad and for

whfch an ever-increasing demand will

arise in Canada as the necessity of em-

ploying improved methods^ of agricul-

ture is brought home to farmers.
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Arithmetic for the Machinist and Workshop Operative
By J. H. Rodgcrs

With the further development of this course in 'irithmetic, it will be found by those who
have followed the introductory /c«*t>ns end projilnl hij them that the various practical appli-

cations resulting from the succeeding lessons will be easiltj observed and their time and
labor-saving feutures so appreciated as to be adopted at every available opportunity.

THREAD CUTTING.

THE elements of thread cutting

and the procedure to be adopted

when cutting single threads were

dealt with and explained in our issue of

June 25. In the present instance, double,

triple, square tlireads, etc., are fea-

tured, allowing thereby in the combina-

tion of the two articles quite an intelli-

gent and comprehensive grasp to be had

of this important factor of mael\ine shop

practice.

To cut 30 threads per inch with a 4-

tliread lead screw, gears increasing by

4 from 24, being available.

Ratio=4 :30=1 iTVa.

Using gear of 24 teeth on stud we have

AXT 24X30
D= = =180 teeth.

L 4
To compound the train. Dividing 180

by 3, we get 60 for the gear on the lead

screw. Now, the intermediate gears

must have a ratio of 3:1, or 84:28,

therefore,

BXDXL 84X60X4
T= = =30 thds.

AXC 24X28
Care must be taken when cutting

thread, and a double cut right-hand

thread.

To cut a double thread %-in. pitch

with a 4-tliread lead screw, gears in-

creasing by 5 from 20. When cutting

threads other than single, the lead must

be considered when calculating gear

wheels. In this case the lead is 14 in- ^

2=14 in. or two turns per inch.

It is obvious that the saddle must

travel I/2 i^^ch (two turns of the lead

screw), while the lathe spindle—or work
—makes one revolution.

Ratio= 4:2= 2:1.

Multiplying both terms of the ratio

by 10, we get 40:20, or by 121/2 we get

50:25, or by 15 we get 60:30. Any of

these pairs will be suitable wheels.

To cut a triple thread having a lead

of 11/4 in- with a 2-thread lead screw,

gears increasing by 4 from 24, the turns

or threads per inch are found by divid-

ing 1 by the lead of the screw, as

1 4

=1X— ==-8, then ratio=2.8, or,

m 5

a> was shown in a previous lesson, that

40, we get 80 and 32 as the required

gears.

Proof—Threads per inch on lead

screw multiplied by gear on lead screw

equal threads per inch on the work
multiplied by gear on stud; or by for-

mula (chart 22).

L X D 2 X 32 8

A »0 10

1 10

Lead=r — ^IX— ^1-^4 ii^

.8 8

To cut a triple thread of % in. pitch

with a 4-thread lead screw; gears in-

creasing by 4 from 24.

3 9

Lead = — in.X3 = — ^1% ins.

8 8

Turns per inch

1 8 8

IVs 9 9

Ratio

9

Multiplying by a number (27) for

wheels required, we get 108 and 24.

,imEAn^

. _ - 1-^

'd • D -(eP X es)

P- pitch

/ . uJtdtf) of
flat at
top apct
feftf/r).

D- outside ctra.

d' root dig-

>-..^ I f- -^g^^I '^'- /^^

M- number
e/ //treads
per inc/>-

h deflt/! of
//iread.

Pi/c/T^ ^d/sTarice (p) ie/uieen /quo adjacent //jas
Zead~^ Tidda'rfce- Fn 'one reOfflutiir
"In dij/itc /hredd "I • SP

'/ \'<£J.

k A7 triple 'hr/ad L 3P , e/c

L ^ SQUARE TNREADS.

To find
aWgle of cutting tool.

In the ri^/it triangle a i c ; a i '

circumference at or ne.ar diameter
d . i e • lead of //iread-
Required', /tnf/e i a c.

ca/cu/ation.

^-y-/ = V.1/,^raVe% ^
Lead:

rcumft
TeZnc

ijacent

Circumference
See CTiar/ 15 for correspondtno
anfie

.

ARITHMETIC CHART 24. ARITHMETIC CHART 25.

threads that the lead is not confused

with the pitch. The pitch of the screw

is the distance between the centers of

two adjacent threads, Vhile the lead is

the advance in one revolution of the

screw.

While the pitch and the lead are the

same in single cut threads, the lead in a

double thread is twice the pitch ; in a

triple thread, three times the pitch, etc.

Chart 24 shows a single cut left-hand

nuiltiplying both terms of a ratio by the

same number does not alter its value;

then multiplying both terms by 5 we get

10:4 as a new ratio.

Now, if we had gears of 10 and 4

teeth respectively they would give the de-

sired result; but as such gears aiv prac-

tically impossible, we must continue the

calculation further for proper wheels.

Therefore, multiplwng the new ratio by
a number, say, 8, or the original ratio by

Proof.—By formula (Chart 22).

LXD 4X24 8

T:

108 9

8 9

Lead = — = IX— =iy8 ins.

9 ^8
It occasionally happens that a thread

is required having an odd pitch. In

such a case the method of solntion may
require changing.
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To cut a single thread of 5-16 in.

pitch with a 4-thread lead screw; gears

increasing by 5 from 20.

5-16 inch pitch equals 16 threads in

5 inches.

Lead screw pitch equal 20 threads in

5 inches.

Ratio = 20: 16 = 5: 4.

Multiplying by 10 we have 50 and 40

for required gears.

LXD 4X40 16 1

Proof—T= = =^-^=3—
A 50 5 5

1 5 5

Or pitch = — = IX— = — ins.

3 1-5 16 16

It will be noticed that the pitch is al-

ways the reciprocal of the threads per

inch, and vice-versa.

Sometimes, odd jobs appear, though

not screw cutting, which require a selec-

tion of a train of gears for their solu-

tion.

To find the gears to chase a spiral hav-

ing 6 turns in 9% inches; 4-thread lead

screw, and gears increasing by 4 from

24.

6 4 8

Turns per inch^ — = 6X— = —
934 39 13

8

Ratio — 4: —
13

Multiplying each term by 13 for an

even ratio, we have 52: 8, and again

multiplying by 3 we get 156: 24.

Having no gear of 156 teeth, we must

use a compound train.

Dividing 156 by 2 gives 78, but as we
have no gear with 78 teeth, try dividing

by 3.

156 -4- 3 = 52 for gear on stud.

Now the intermediate pair must be in

the ratio of 3:1, or 84:28.

Proof.—By formula (Chart 23).

BXDXL 28X24X4 8

AXC 52X84 13

1 13 5

Pitch = —^
= — ^ 1— inches.

8 8 8

13

When cutting threads especially

square threads of excessive pitch or

lead, considerable clearance is neces-

sary on the tool to avoid interference.

To find the required angle graphically.

Form a right triangle of which the short

side is the lead of the screw and the

other side the circumference of the work
taken at or near the root diameter of

the thread. Then the angle formed at A
(chart 25} will be the required angle.

By calculation :—
side opposite lead

Tangent = =
side adjacent circumference

Example:—To find angle when a

triple square thread of Yz inch pitcli is

required on a 2 in. bolt, depth of thread

14. inch.

S.O. lead

Tangents ==

S.A. circumference

1.5 1

= = =.3183

1.5X3.1416 3.1416

Looking in chart 15 for correspond-

ing angle we find 17 degs. 40 ft. nearly.

What will be the bore for a nut to fit

a U.S. standard 3-inch bolt, 3i/^ threads

per inch?

By formula, chart 24.

1

d=D—(2PX-65)=3—(2X—X-65) =
3.5

3—.371=2.629 inches diameter.

RIVETING EFFECTS.
In a paper prepared for the summer

meeting of the German Naval Archi-

tects, Professor R. Baumann, of the

Technical College, Stuttgart, directed at-

tention to the importance, first, of the

power applied in the forming of the

rivet head and of the pressure with

which the latter bore on the plates after

it was formed; secondly, of the pres-

sure of the hot soft rivet on the sides

of the rivet hole; and, thirdly, of the

heating experienced by the plates con-

nected. He sounded a warning against

the application of excessive pressure by

means of hydraulic riveters. The plates

were thereby bruised and bent, and the

holes were subjected to strong radial

pressure, and it was no wonder that

cracks showed themselves in cases in

which the material was also not of the

best.

The effects of the application of exces-

sive pressures were illustrated in the

paper by a series of sketches. The im-

portance of allowing rivets to cool down,

and the advantages that might accrue

from a cooling of the riveting dies were

pointed out. The plate round about the

rivets was found to be heated in the pro-

cess of closing to a temperature of 350

degs. C, or more at a distance of 5 mm.
(about 2 in.) from the edges of the holes.

Strains thus set up between the liot and

the cold parts of the plate were, it was

shown, most intense at the weakest

points-—i.e., at the edges of the plates

opposite the rivets. Strain figures

could be observed on the plates when
the latter were polished showing that the

yield point had been passed.

To enable a distinction to be made be-

tween the respective effects of pressure

and heat, the laboratory had pieces of

riveting done with c«ld lead rivets, and

then had the latter replaced by hot iron

ones put in with the same pressure. In

order to produce the flow figures on the

plates, much higher pressures had to be

applied in the case of the cold than in

that of the hot rivets. The formation

of the figures began at the points of con-

tact of the plates. With the hot rivets,

figures appeared at 15,000 kilos, (nearly

15 tons), or rather more than a quarter

of the power available, although the

rivet heads were not yet properly de-

veloped.

The temperatures attained in riveting

were often of degrees corresponding

with yellow or blue heats, which were
usually accompanied by brittleness. As
a result of such conditions, cracks might
develop later. An examination of a

boiler plate in which some of the rivet

holes had developed radial cracks show-
ed that the insides of the holes had deep
rough fissures probably due to rimering.

The material would subsequently have

been heated to yellow or blue heats, and
the combinations of tension— rimering

and heat straining—had sufficed to cause

the cracks. Other holes that did not

show signs of rimering had escaped with-

out cracks. The punching of rivet holes

would on the application of these prin-

ciples also appear in a new light.

GILDING DIE CASTINGS.
In gilding die castings the articles must

be previously coated with brass or cop-

per and have a bright lustre. The fol-

lowing formula will give excellent re-

sults:

Phosphate of soda 8 ounces.

Sulphate of soda IV2 ounce.

Cyanide of sodium 6 pennyweights.

Chloride of gold 6 pennyweights.

Water 1 gallon.

To prepare the solution, dissolve the

cyanide and chloride of gold in part of

the hot water and the sodium salts in the

balance; then mix together thoroughly.

Anodes of gold, platinum or carbon may
be used, and the bath should be kept at

a temperature of 180 degrees F. at 2

volts pressure. If the articles are pre-

viously coated in the copper bath they

should afterward be flashed in the brass

bath to save an excess of gold.

The usual lacquers should be applied

to brass, copper, silver or gold finishes.

In plating die castings or articles of

zinc, it is a distinct advantage to use as

little free cyanide as possible. If this be

reduced to a minimum, very little diffi-

culty will be experienced in the Mister-

ing of the deposit. In nickel-plating,

the baths should be maintained at the

neutral point, as previously mentioned.

Contracts Placed. — The Board of

Control of the City of Toronto, have re-

cently placed the following contracts;

Culvert pipe at. $370 per foot, to the

Canada Ingot Co., Guelph; electrical

equipment, to the Canada Westinghouse

Co., Hamilton; crushed limestone at

$1.25 per ton to G. W. Essery, Toronto.
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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

GATE VALVES FOR N.Y. EDISON
COMPANY.

pERHAPS the largest steel gate
•* valves for superheated steam yet in-

stalled in any of the immense power

plants of the American metropolis are

those recently built by the Nelson Valve

Co., of Philadelphia, for the New York

stem of rolled Monel. Guides in both

bonnets and body are machined, also

wing lugs on the gate disks. Bracks are

provided on the inside of the yoke to

support the gland when repacking the

stem, while eye bolts at the top of the

bonnet, swing out of the way so that the

valve may be repacked.

Both the steel and Monel metal used

in these valves have a tensile strength of

over 65,000 pounds per square inch, and
the coefficients of expansion of the two

metals is practically the same. This last

point is an important one, since with the

i;reat chansies in temperature where sup-

erheated steam is used, the expansion

. and contractions will cause a loosening

of the seat rings, and other parts were

this point not taken into consideration

and provided for.

GATE VALVES FOR N. Y. EDISON CO.

P^dison Co., New York City. That these

valves are strictly in keeping with the

proportions of this, one of the largest

public service plants in the world is best

shown by the photograph in which an or-

dinary man appears but a dwarf when
compared to the valves beside him. Seven

of these valves of the two types shown
were built and shipped by the Nelson

Valve Co. in fifty days from the receipt

of the order, a remarkable record when
it is considered that new patterns had to

be made throughout.

Each valve, from top of stem, when
valve is open, to bottom of body, stands

9 feet 1 inch in height, and the two
types weigh 3,600 and .3,900 lbs. res-

pectively. The valve shown at the left

of the photograph is hand operated,

though made with a large bushing just

below the hand wheel, which may be re-

moved for attachment of spur gears, if

desired. The left hand valve is fitted

with spur gears, bevel gears and chain

for chain operation. The New York Edi-

son Co. will in.stall this valve on a verti-

cal pipe line and run the extension stem,

(to which is attached a bevel gear)

through a wall for operating from an-
other room. This valve can also be op-

eratcfd by chain, the chain wheel being
attached directly to the valve stem.

These valves will be used by the New
York Edison Co., on header lines, 200
lbs., pressure and 150 degrees superheat.

Regarding the details of construction,

the Nelson Co. say: — The valves have
steel body and bonnets, with seat and
disk wings of forged Monel metal and

TURRET PRINCIPLE MILLER.

The description and accompanying il-

lustration refer to a new machine being

put on the market by the Potter &
Johnston Co., Pawtucket, R.I., which is

intended for the production of duplicate

parts, and may be desifinated a semi-

automatic manufacturing miller of the

station type having a cutting and a load-

ing position in use at the same time. It is

semi-automatic, the operator only having

to put work into the vise or fixture, and
trip the indexing mechanism that shifts

the position of the work tables. All

other movements are automatic.

The work tables are located at a fixed

height and parallel, and are carried on

a circular saddle or turntable, which in

turn is carried on a rigid base extend-

ing to the floor plate. The rotation or

indexing of this turntable is the opera-

tion to which the turret principle is ap-

plied. The lost time between cuts is the

time required for one index, plus a small

amount of additional time, which may
be necessary to clear the fixture from
the cutters, as in straddle milling. The
time for the overrun is reduced by pro-

viding a rapid traverse for this purpose.

The rotating of the turntable is only in

one direction so the finished work does

not pass under the cutters after the cut

is finished.

The spindle is fixed in a vertically ad-

justable slide which in turn is carried by

a horizontally adjustable column. These

adjustments are necessary for the reason

tliat there is no knee or saddle or part to

take their places. The overhanging arm
and rigid arbor support are a feature of

TURRET PRINCIPLE MILLER.
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the macliine, and these are adapted to

meet the conditions of the adjustmtnti

of the spindle slide and column.

When completing' the machine the

need for a strong, rigid, easily operated

and compact miller vise was felt. This

resulted in the design and construction

of that shown in the cut. This is flanged,

provided with jaws of hardened steel,

and has a capacity of 6 in. wide, 1%
in. deep, and an opening 3y2 in. long.

The feature is the inserting of the

wrench through the top instead of at the

end. This wrench can be conveniently

operated with a second bevel pinion in-

tegral with the nut on the vise screw.

The construction is eSceptionally . com-

pact.

The machine complete with counter-

shaft weighs about 7,000 pounds, and a 5-

h.p. motor is recommended for the indi-

vidual drive.

©

20-INCH STATIONARY HEAD DRILL.

The cuts represent the new 20-in.

Aurora drills which have recently been

re-designed and which embody some

notable features. They are unusually

heavy and rigid. The column and base

are well ribbed, while the head is fitted

on column with tongue and groove and

securely bolted with three Va-in. cap

screws. The bevel gears are of 3 to 1

ratio, the spindle gear being 71/2 in. in

diameter and made of a special semi-

steel. The cone pulleys are from 41/2

in. to 91/4, in. in diameter, and carry a

2y2-in belt. The tight and loose pulleys

of 9 in. in diameteK carry a 3-in. belt

and run at 550 to 600 r.p.m. The table

rests on a large flat bearing besides the

m

usual pivot bearing, thus insuring per-

fect alignment even when drilling on the

edge of the table. The spindle is fitted

with ball thrust bearing and has 8-in.

travel.

On the plain wheel and lever drill, the

worm is engaged and disengaged by
means of an eccentric bush. The feed

lever is operated by rateiiet and pawl,

V. hieli automaticallv disengages when in

vertical position. On the power feed

OWEl! FKED .\rT()MATI(' STOI' DKILI..

drill the feed gears are of hardened

steel, mounted directly on the head in

ar. oil-tight case, and three feeds can be

obtained instantly without stopping the

machine. Each feed is marked in view

of the operator. Tlie spindle sleeve is

graduated and equipped with automatic

stop collar, which disengages feed at any

desired depth. Table and base are fur-

nished with T slots. The plain wheel

and lever feed drill weighs 735 lbs., and

the drill complete with back gear, geared

power feed and automatic stop weighs

900 lbs.

The Aurora Tool Works Co., Aurora,

Ind., are the manufacturers of the fore-

going products.

rLAI.N WIIEEI. AND LEVEK DltlLL.

®
THE QUICTITE AUTOMATIC DRILL

CHUCKS.
A VERY neat automatic drilling mn-
"^^ chine chuck has been recently put

or. the market by the Automatic Drill

Chuck Corporation of Detroit, Mich. It

is the result of the increasing demand
for quick change drill chucks created bv

the popular systems of interchangeable

manufacturing.

The device consists essentially of

three sets of eccentric cams geared to

an outside knurled shell or cover so that

rotating the s tU intreases or decreases

the space bet ween the cams or jaws.

The simple gri.ping of the casing by
the fingers when it is in motion serves

to turn it backwards and release the

drill, the jaws being returned to the

closed position by means of a flat coil-

en spring.

The chuck is applicable to straight

sliank drills, counter bores and reamers

within its capacitv and operates at

speeds as high as 4,000 r.p.m. The jaws

tighten as the torsion on the drill in-

creases and the grip is by means of

curved surfaces of fairly large radius

rather than sharp edges.

Quictite chucks are made in three

sizes for use with drills. No. 40 to %
in., 3-16 in. to V-^ in., and V2 in. to 1 in.,

and are furnished with the regular

Morse taper shanks or without as de-

sired. The whole presents a neat and at-

tractive appearance with no projecting

y)oints and should commend itself from

n safety point of view.—m—
WIRE DRAWING MACHINE.

A wire-drawing machine of compact

yet heavy and rigid design and furnished

either direct connected to motor, in

series or belted, as shown in Fig 1, is a

recent product of the Standard Mach-
inery Co., Auburn, R.I.

'I'liis machine is driven, as can be seen

in Fig. 1, by a friction clutch. The driv-

iii'i' shaft is back geared to the large

spur gear which sets directly under the

table, and on the shaft with this spur

gear is a bevel pinion which in turn

meshes with the vertical spindle of the

drum. The machine is started in mo-
tion by throwing in the clutch with the

AITOMATIC DRILL CHUCK.
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shipper handle shown on the extreme

lei't. The handle on the extreme right

is for the purpose of throwing the inter-

nal clutch and setting the draw-out drum
in motion.

The wiring starting attachment seen

in Fig. 2, then starts pulling wire

stantly building, as well as by the ever-

increasing number of cars seen on city

streets and country roads. At the pre-

sent time the Ford Company is adding -

three big branch assembling factories in

the Dominion. Announcement has al-

ready been made that in Toronto a Ford

and maintenance of company branches at

strategic points throughout the world.

This is one of the secrets of huge pro-

duction and the economy of manufacture
t'lat characterize the Ford, for these

1,ranches are more than sales rooms and
distributing centeis under company

i^IG. 1. WIKE-DRAWIXO MACHINE. IG. WIKlO-DliAWING .MACHINE.

throuiih the die, and wl'en it revolves as

far as the hack of the machine, the liand

lever on the starting tongs is hit by

tlie knock-out which automatically opens

tlie tongs, and throws the main drawing
drum into operation. The wire thus

started, amounting to one-half of the

periphery of the drawn out drum, is

clamped in the jaws on the toj) of the

main drum, and the machine draws this

continuously through the dies which are

supported in the knee s'lown in the table

of the machine. The wire yokes shown
going from the inside of the main drum
are for the purpose of preventing the

wire from going any higher and also

serve as guides for the baling of the

wire.

The front and back of the machine are

fitted with sheet metal panels which can

be ea.sily removed when repairs or over-

hauling become necessary.

Tl)e diameter of the drum is 22 ins.;

tlie height, 8V2 ins. ; linear speed, 50 feet

per minute; linear speed of draw-out

drum, 19 ft. per minute; diameter of

clutch pulley. 24 ins.; face of clutch pul-

leys, 8 ins.; speed of clutch pulley 92 r.

p.m.; height of machine. 5 feet; width.

4 ft. 6 in.; length including clutch and
outboard bearin-r 7 ft.. C in.; wcislit of

maciiine. 4.000 pounds. The particular

modf 1 shown is suitable for drums of "^2

ins. to .30 ins., inclusive.

©
FORD COMPANY NEW ASSEMBLING

PLANT AT LONDON, ONT.

The UTowth ami expansion of the Fonl
Motor Co. of Canada, Ltd., is illustrated

by the new branches the Company is con-

branch factory is under process of con-

»tr;u't:o" : and at Montreal f'e S'to of

the building is being excavated. Now
c ires word that at London property has

been purchased and plans are being pre-

pared for a similar assembling plant of

f'e most modern constructicn and equip-

ment.

The Ford Motor Co. of Canada is fol-

lowing in this manner tlie same policy

pursued by the parent organization at

Detroit. That is, it has always been the

plan of the Ford management to aid its

distribution niacliinerv bv the erection

management. They are also complete as-

sembling plants by the aid of which
lost of transportation is reduced and
promptness of delivery is secured.

-®-

The J. B. Turney & Co., Ltd., of Leth-

bridge, Alta., has been awarded the con-

tract by the Cranbrook city council for

the supply of Mannesman seamless steel

water pipe. The contract is for over

.T.OOO tons at a cost of approximately

.$43,000.

J
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CANADIAN MACHINERY, VOL. XII.

TTOLUME XII of Canadian Machinery starts with the

present issue, and we think it opportune to direct the

attention of our suhscribers and advertisers not only to

the scope of our publication but to the effort being made as

evidenced by the practical value of the different depart-

ments, to maintain it as the premier, most effective and

reliable medium in its field here in Canada.

Canadian Machinery in its editorial and advertising:

columns seeks to set forth the development of the machine

tool and directly kindred industries not only within the

confines of the Dominion of Canada but of the leading
countries of the world in these particular spheres, provid-
ing thereby opportunity for the enterprise of these latter,

and incentive and direction to our own manufacturers and
mechanics in order that they too may design and build to

the highest purpose, and in the nature of things so im-

prove on example and precept that in the matter of

achievement, all may correspondingly be benefited.

From fifteen to twenty pages in each issue, which by
the way is weekly, are devoted to articles bearing on
machine shop practice and equipment, this broad phrase
embracing general articles on lighting, sanitation, em-
ployees' welfare, plant layouts, materials and processes

of manufacture, methods and devices, systems of remu-
nerating workmen, efficiency applications, systems of time-

keeping, storekeeping and accounting, instruction courses,

an editor's correspondence department for the discussion

of live industrial topics, a question and answer series deal-

ing with the arithmetical and consequently more rapid,

systematic and correct determination of equipment size,

disposition and application to the efficient and economical

performance of not only the more common tasks but those

presenting more or less hitherto unusual features, etc.

Our industrial news department, to which some half

dozen pages in each issue are devoted, contains a com-
plete and current record of business opportunities, and the

privileges of having these available in snappy, compact
reference form is so highly appreciated, being closely

followed by manufacturers, agents and dealers, that a

pardonable pride in having prominently featured a Busi-

ness Opportunity section is naturally felt by us. There is

no such plirase in our organization as standing still, and
though for the time being industry's wheels are rolling

lazily, and the scope of manufacturing enterprise is cur-

tailed, our plans are being matured to still further enhance

to our clientele the value of, to them, our indispensable

Industrial News Department.

Market quotations on raw and finished materials enter-

ing into the various products of machinery manufacturing

plants, together with weekly market letters from corres-

))ondents in touch with the pulse of business in leading

industrial centers across Canada show at a glance the price

of a required commodity and indicate to the shrewd buyer

the influences that may be at work or that are likely to

early develop, with the relative price trend.

Practically every machine and railroad shop, iron and

steel mill, iron and steel foundry, steam, marine, hydraulic

and electrical engineering establishment is represented on

our subscription list in their capacity as such and in the

persons of their employees, the foreman of every depart-

ment of many of them included. Advertisers have there-

fore the opportunity to influence sales of machinery and

equipment through the administration and operating de-

partments with an effectiveness not otherwise possible.

Ten years of conscientious work and service hav6 given

Canadian Machinery a prestige unapproached by any class

medium in Canada, and in the birth of a new volume there

is abundant evidence that this will not only be main-

tained, but still further enhanced by the editorial service

to be rendered in the various sections of machinery de-

velopments, progress and activities.

We have just crossed the threshold of a new year of

experience for a United Canada, and there is no gainsaying

that its close will register a furthpr advance in the direc-

tion of added commercial and industrial achievement. That

Canadian Machinery will not only contribute but actively

direct such a consummation is both desirable and con-

clusive.
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INDUSTRIAL NOTABILITIES --No. 41

JAMES WHALEN, the subject of this brief sketch, was born at Collingwood, Ont.,

April 29, 1869, the son of Joseph W. and Alice Broad Whalen.

He accompanied his parents to Port Arthur, Ont., in 1873, receiving his education

in the public schools of that city, and thereafter entering the logging business. Follow-

ing considerable experience gained and success achieved in this, he entered the field of

railroad contracting.

Mr. Whalen has taken an active part in the commercial development of Port

Arthur, in both its city and port feature ; as a result we find him occupying the following

among other positions in prominent marine and industrial enterprises, a majority of

^777

£}\

V?7

tJ:\

.T.\MKS WHAiT.KN,
rreiudeiit, Wosleru Diydock & Shipbuilding Co., Port Arthur, Ont.

which he organized : President Western Dry Dock & Shipbuilding Co., Port Arthur, Ont.

;

president and general manager Great Lakes Dredging Co.; president and general man-
ager Canadian Towing & Wrecking Co.; vice-president and general manager Thunder
Bay Contracting Co.; president General Realty Corporation; president Canada Pebble

Co. ; director Thunder Hay Harbor Improvement Co., etc.

He married Miss Laurel Conmee, daughter of James Conmee, M.P. in 1896, and has

two sons and three daughters. He is a Roman Catholic in religion, a member of the

Knights of Columbus, and resides at 120 Court Street North, Port Arthur, Ont.
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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 65

Lake Superior, char-

coal, Cluc.i-o Hi 00

Foii-d Xiclsc'l pit:' iron

(Soo) 25 00
Montreal. Toronto.

Middlcshoro. No. 3 17 75 19 50

Carron, specinl 21 00 22 75

Carnin. soft 21 00 22 75

Cleveland, Xo. 3 17 75 19 50

Clarence, No. 3 17 75 19 50

Gien-arnocjj 20 00 21 75

Summerlee, No. 1 21 00 22 75

Summerlee, No. 3 20 00 21 75

Michigan charcoal iron. 25 00

Victoria, No. 1 18 75 18 10

Victoria. No. 2X 18 50 17 85

Victoria. No. 2 Plain .

.

18 25 17 60

FINISHED IRON AND STEEL.
Per round to Large Buyers. ,Cents.

Common bar iron, t'.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b., Montreal.. 2.05

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.15

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.15

Beams and angles, Pittsburgh 1.15

Steel hoops, Pittsburgh 1.35

F.O.B., Toronto Warehonse. Cents.

Steel bars /: • : 2.10

Small shapes 2.30

Warehoase, Freight and Dnty to Pay. Cents

Steel bars 1-60

Structural shapes ".
'. 1-75

Plates »-•'? 1-75

Freight, Pittsburgh to Toronto.

18 cents carload ; 21 cents less carload.

BOILER PLATES.
- Montreal. Toronto.

Plates, 1/2 in. 100 lbs. ... $2 20 $2 20

Heads, per 100 ]bs. 2 55

Tank plates, 3;16 mT: . . . 2 50

Tubes, per 100 ffc^l inch 9 50

m in.

liA "

1% "

2 "

21/-,
"

3 "

31/0 "
4' "

9 50

9 50

9 50

8 75

11 15

12 10

14 15

18 00

2 55

2 50

9 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

MILLED p,ODUCTS.

Sq. & Hex. Head Caj( Screws 65 & 10%
Sq. & Hex. Head Cap Screws 65 & 10%
Pd. & Fil. Head Cap Screws 45-10-10%

Flat & But. Head Cap Screws 40-10-10%

Finished Nuts up to 1 in. .

.

75%
Finished Nuts over 1 in. ... 72%
Semi-Fin. Nuts up to 1 in. .

.

72%

Si'ini-Fin. Nuts over 1 in.

.Studs

72%
65%

LIST PRICES OF W. I. PIPE.

NAILS AND SPIKES.

Standard sti-t'l wire nails, base. .
.1-'2 15

Cut nails .$2 CO 2 05

.Miscellaneous wire nails... 75 per cent.

I'rpssed spikes, % diam., lOO lbs. 2 85

BOLTS, NUTS AND SCREWS.
Per Cent.

Stove bolts 80 & 71/2

Coach and lag screws 75

Plate washers 45

Machine bolts, % and less 65 & 10

Machine bolts, 7-16 60

Blank bolts 60

Bolt ends 60

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes 41/4 per lb. off

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

Fillister head 25 per cent.

Iron rivets 60, 10, 10 off

Boiler rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 71/0, 10, 10 p.c. off

Wood screws, flathead,

Brass 75, 10, 71/2, 10 p.c. off

Wood screws, flathead.

Bronze 70. 10, 71/2, 'lO p.c. off

BILLETS.
Per Gross Ton

Bessemer billets, Pittsburgh ... $20 00

Open hearth billets. Pittsburgh.

.

20 00

Forcing billets, Pittsburgh..'... 24 00

Wire rods. Pittsburgh 25 00

IRON PIPE FITTINGS.

Canadian malleable, 45 per cent.; cast

iron, 65; standard bushings. 70; headers,

60; flanged unions, 60; malleable bush-

ings, 65; nipples, 80; malleable, lipped

unions, 65.

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

Copper, lisht $10 50 $11 00

Copper, crucible 12 00 12 25

Copper, unch-Mod, heavy 11 50 11 50

Copper wire, unch'bled... 11 00 11 50

No. 1 machine compos'n 10 50 10 75

No. 1 compos'n turnings 9 00 9 00

No. 1 wrought iron 9 00 8 00

Heavy melting steel 7 00 8 50

No. 1 machin'y cast iron 12 00 12 00

New brass clippincs .... 8 50 8 75

No. 1 brass turnings ... 7 25 7 50

Heavy lead 3 50 4 00

Tea lead 3 00 3 00

Scrap zinc 3 25 3 50

.06

.0()

.OSi/>

A\V>

Standard.
Nom. Price.
Diam. per ft.

i/gin $ .051/2

•/-(in

y«in

V-in

%in
1 in

IMlin

1 i/jin

2 in

2 1/2 in

:) in

31/; in

4 in

4i';.in

in

Extra Strong, I). Ex. ^Strong,
Sizes I*rice Size I'rM-e

Ins. per ft. ln». per ft.

%in
y^in

3/, in

I in

.231/2 I'/iin

.271/2 11/2 in

.37 2 in

.581/2 214 in

.761/2 3 in

.92 3i/2in

1.09 4 in

6

7

8

8

9

10

10

10

in

in

in

in

in

in

in

in

1.27

1.48

1.92

2.38

2.50

2.88

3.45

3.20

3.50

4.12

i/8in$.12 i/b

1/4 in .0714 %
.071/2 1

.11 11/4

.15 11/0

.22 2

.30 21/2

.361/2 3

.501/2 31/2

.77 4

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

4i4in

5 in

6

7

8

9

10

41/0

5

6

7

$ .32

.35

.37

.52y2

.65

.91

1X1

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

m
in

in

in

in

W. I. PIPE DISCOUNTS.

The following are Toronto jobbers'

pipe in effect, April 21.discounts on

1913:

standard
Bnttweld

Black Gal.

. 64 49

. 69 58

. 731/2 631/2

Lapweld
Black Cal.

2 in

21/2 to 4 in. . . ,

41/2 to 6 in. . ,

7, 8, 10 in

73 63

691/2

72

73

671/2

59y2
62

63

561/2

X St/ong P. E.

.. 5C1/2 401/2

.. 64

68

69

54

58

59

1/1,% in

1/2 in

% to 11/2 in/..

2 to 3 in

21/0 to 4 in

41/2 to 6 in

7 to 8 in

X.K strong P. E.

1/2 to 2 in 43 33

21/2 to 4 in

66

59

43

56

59

48

33

METALS.
Montreal. Toronto.

Lake copper, carload $15 75 $15 75

Electrolytic copper 15 50 15 50

Casting copper 15 25 15 45

Spelter 5 25 5 25

Tin • :.'.

.

^. .-rr. ."'M 50 33 00

Lead 4 85 5 25

,\ntimony 8.50 8 50

Aluminum 20 00 19 00
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CHAIN.
i/i inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

1/.;, iiK-li 3.45

9/16 inch 3 45

••s inch 3.35

% inch V 3.25

% inch 3.15

1 inch 3.05

Above quotations are per 100 lb. weight.

COKE AND COAL.

Solvny Foundry Coke $5.95

ronnellsville Foundry Coke 5.20

Yoii;_'h, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.6S

Best Slack 3.05

Net ton f.o.b., Toronto.

MISCELLANEOUS.
Cent"

Putty. 100 lb. drums $2.60

Red dry lead. 5 cwt, casks, per cwt. 6.00

Glue. French raedal, per lb 0.10

Tarred slaters' paper, per roll .... 0.95

Motor n;asoline, single bbls., sral. . . 0.21

Benzine, per pal 0.20

Pure turpentine 0.65

Linseed oil, raw 0.65

Linseed oil, boiled 0:68

Plaster of Paris, per bbl 2.50

Plumbers" Oakum, per 100 lbs ;i.25

Pure Manila rope 0.15

Lard Oil, per gal 0.60

SHEETS.
.Montreal Toronto

Sheets. liJjcU. No. 28 $2.75 $2.85

I'liniula plates, ordinary, 52

sheds 2.75 3.00

Canada plates, all bright 3.90 4.00

Apnllo brand, 10% oz.

(American) 4 50 4 40
Qu( en 's Head. 28 B.W.O. ... 4 30 4 65

Flenr-de-Lis, 28 B.W.G. ... 4 10 4 45
Gorbal's Best, No. 28 4 40 4 65

Viking metal. No. 28 4.00 4.20

CAST IRON PIPE,
6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00
Quotations f.o.b. foundry.

BELTING RUBBER.
Standard 60%
Best grades 30%

COLD DRAWN STEEL SHAFTING.
% inch $ 4.95

1 inch 8.05

114 inch 12.65

1.% inch 15.30

11/2 inch 16.50

1% inch 19.40

13^ inch 22.50

1% inch 25.80

2 inch 29.30

Prices quoted are cents per foot.

POLISHED DRILL ROD.
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more plentiful and the requirements of

, the community accumulate, there will be

created a condition which will hasten a

return to greater business activity. In

the meantime, manufacturers must con-

tinue to exercise rigid economy and keep

a watchful eye on developments.

Steel Market.

' Business in the iron and steel market

shows no change, being still very quiet.

' The railroads, except in one isolated case

reported last week, have not come into

tlie market. The Grand Trunk Railway

recently raised $10,000,000 to finance the
' G.T.P., and the effect of this should be

seen at an early date. The reorganiza-

tion of the (^anada Iron Corporation is

being proceeded with and it is expected

that a report will be presented to the

bondholders at a meeting to be held on

July 2nd. The demand for structural

steel is light on account of the continued

dullness in the building trade. In the

United States the buying of steel pro-

ducts this month has not come up to

expectations, although the tonnage

showed a considerable increase over

May. Prices have been maintained ex-

cept in some eases where the mills are

showing a tendency to grant concessions

to consumers.

Pig Iron,

The pig iron market is very quiet, little

business being done. Consumers are

still continuing to keep stocks as low

afe possible. We understand that the

International Harvester Co. and the

Oliver Plow Co., both of Hamilton, have

recently laid off a number of hands.

• Both these Concerns are large users of

pig iron.

Machine Tools.

Dealers in machine tools have become

resigned to the situation, and what

would be a small order in good times

assumes quite important dimensions

these days. There is consolation in tlie

fact that industries must expand and

the requirements for tools will aecord-

" ingly increase.

Metal Market.

Business in metals shows no change

of any description, the market being

quiet and demand light. Prices are

steady, with the exception of tin, which

has weakened, being quoted at $3.3.

Ottawa, Ont., June 29. — Canad-

ian manufacturers, especially of machin-

ery and agi-icultural implements, will be

interested in the information which has

been received from Australia that the

Commonwealth is contemplating a com-

plete revision of the tariff. An inter-

state , commerce commission has bleen

making a thorough investigation. Vic-

toria, Tasmania and New South Wales

have already been visited and subse-

. quently sittings will be held in Queen-

land, Western Australia and South Aus-
tralia. It is expected the Commission will

complete its work about the end of the

year.

The report received at Ottawa says:

"To facilitate investigation, special

confidential forms are set out enumerat-

ing a comprehensive series of questions

which must be completed by applicants

soliciting amendments of the existing

tariff—either for increases or decreases

—and accompanied by a statutory decla-

ration.

"Established industries must set out

in detail particulars respecting the cap-

ital, value of plant, raw materials, and

the number of and wages paid to em-

ployees. Prospective industries are re-

quired to submit estimates in relation to

the capital, plant and employees, etc., to

be engaged, should sufficient protection

be granted by Parliament. In both in-

stances, information is desired respect-

ing imported goods of similar character,

the rate of wages paid by oversea manu-
facturers, and evidence is solicited in

regard to the articles being exported to

Australia at less than the fair market

value at which they may be sold in the

country of production (otherwise 'dump-
ing').'"'

The applications so far received are

as follows:

—

For increased duties or retention

of duties 205

For reduction of duties or

against duties 220

Miscellaneous 44

Total 469

In view of the bill which was intro-

duced to form a tariff commission in

the Canadian Parliament but which was

killed by the Senate, the organization of

the Australian Commission is interest-

ing. Its scope is very wide and it seems

to fulfill the duties of the Canadian Rail-

way Board as well as that of a tariff

commission. In addition to its powers in

regard to railway rates, the commission

is charged with the duty of investigat-

ing all matters which in the opinion of

the Commission ought in the public in-

terest to be investigated affecting:

(a)—The production of and trade in

commodities

;

(b)—The encouragement, improvement

and extensions of Australian industries

and manufactures;

(c)—Markets outside Australia, and

the opening up of external trade gen-

erally
;

(d)—The effect and operation of any

tariff Act or other legislation of the

Commonwealth in regard to revenue,

Australian manufactures, and industry

and trade generally;

(e)—Price of commodities;

(f)—Profits of trade and manufac-

ture
;

(g)—Wages and social and industrial

conditions

;

(h)—Labor, employment, and unem-
ployment

;

(i)—^Bounties paid by foreign coun-

tries to encoui-age shipping or export

trade;

(j)—Population

;

(k)—Immigration, and

(1)—Other matters referred to the

Commission by either House of the Par-

liament, by resolution, for investigation.

rersonal

Geo. E. Turner, building commission-

er at Edmonton, Alta., since 1909, has

resigned.

W. H Young, manager of the Winni-

peg office of the A. R. Williams Mach-
inery Co., is in Toronto on business.

Henry Bertram, president of the John
Bertram, Sons & Co., Dundas, Ont., re-

cently visited Fort William, Ont.

Leonard L. Merrifield, consulting en-

gineer to the Consumers Gas Co., Toron-

to, died suddenly on June 21, aged 58,

George Bradshaw, G.T.P. safety en-

gineer, is now in Winnipeg installing

the "safety first" principles among the

officers and employees of the system.

A. R, Wooldridge, who is in charge of

the scale sales department, Canadi.an

Fairbanks-Morse Co., Toronto, has left

( n a visit to El Paso, Texas, where he

\\ ill be married.

L. D. GiUett, boiler inspector of the

Dominion Board of Railway Commis-

sioners, is at his home in St. Thomas,

Ont., suffering from an injury which he

received to his foot while in Windsor a

few days ago.

W. H. Rosevear, secretary the West-

ern Canada Railway Club, Winnipeg,

has resigned, and until the annual elec-

tions in September, Louis Kon, Immi-

gration Agent, G.T.P. Ry., Winnipeg,

will assume the duties.

Herbert M. Ewan, arsistnnt sales man-

ager of the Canadian Steel Foun-

dries, Ltd., Montreal, Que., has»been ap-

pointed general sales manager of the

company, and also of the Canada Car

& Foundry Co., and Pratt & Letchworth,

Brantford, Ont.

T. C, Burpee, C.E , president of Con-

crete Builders, left Fredericton, N.B., on

June 23, for Montreal, Toronto and other

Canadian cities for the purpose of visit-

ing the best and newest concrete plants

with a view to securing new machinery.

Mr. Burpee proposes buying the latest

brick-making machinery on the market.
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Engineering

Milton, Ont.—The town will guaran-

tee the bonds of the Imperial Foundry

Co., to the amount of $7,000.

Calgary, Alta.—It is reported that an

eastern corporation will locate a steel

plant in Calgary in the near future.

Nelson, B.C.—The town will buy a

number of gas meters, piping and fix-

tures. H. P. Thomas is superintendent

of the gas plant.

Okotoks, Alta. — The International

Supply Co., of Medicine Hat, will estab-

lish a machine shop here for repairing

oil well drilling outfits.

Yorkton, Sask.—Plans are being pre-

pared for a cooling system at the new
power house, which will be under the

supervision of the town engineer.

Stratford, Ont.—The Water Commis-

sion is securing information on the ad-

visability of replacing the present steam

auxiliary plant at the pumping station

with a gasoline driven pump.

Toronto, Ont—The Board of Control

approved of a recommendation of Com-
missioner Harris for an addition to the

main pumping station at a cost of

$97,000.

Harriston, Ont. — Fire on June 25,

broke out in a warehouse belonging to

the Harriston Stove Works. The loss is

estimated at $1,000, which is fully cov-

ered by insurance.

Medicine Hat, Alta.—The building be-

ing erected by the Carey Wright Radiat-

or Co. on the south industrial site was
seriously damaged by a wind storm

recently.

Toronto, Ont—^A provincial license

was issued on June 5, to the National

Tube Co., incorporated by Dominion
charter on January 10, 1912, to carry

out all the provisions of its charter in

the Province of Ontario.

Eegina, Sask.—The first carload of

bunkers and coal handling machinery

for the new power house has arrived,

and the work of installing this is now
in hand. Other consignments are ex-

pected to follow immediately.

Toronto, Ont.^The National Iron

Works obtained a permit recently for the

erection of a $.50,000 pipe foundry to be

located at the foot of Cherry street. It

will be one storey in height and built of

brick, steel, cement and gypsum.

New Toronto, Ont. — Tenders have

been asked for the pumps, building of

pump-house and filters, and laying of

intake pipe, and it is expected that con-

tracts will be let shortly.

Esquimau, B.C.—The Dominion Gov-
ernment will call for tenders in a few
days for the new public drydock which

is to be built at Esquimalt, B.C., at a

cost of about $3,000,000. It will be 1,-

100 feet in length and similar in design

to the dock under construction at

Quebec.

Gait, Ont.—A new industry for this

town is the Gait Ornamental Iron Co.,

WHAT OUR MANUFACTUR-
ERS SHOULD DO.

To hold and expand our for-

eign trade, our manufacturers

must do their part. It is not

wise for the Government to at-

tempt to supplant private en-

terprise or to do that for the

manufacturer which he should

do for himself. The manufac-
turer must be up-to-date in his

machinery anid in his methods,

and in the conduct of his

business. He must turn out

his best goods. He must
do his part co-operatively

with others through trade

organizations. He must go

after the foreign business as

well as the domestic business.

He must send his agents out

into the field he would occupy.

He must pack his goods pro-

perly. He must outdo his com-
petitors.

lion gallon pumps, for which tenders

were received two months ago. The
Board of Control will consult the city

attorneys regarding the cancellation of

the former tenders.
,

Quebec, Que.—The large agricultural

implement factory of Charles A. Julien,

lit Pont Rouge, was destroyed by fire on

June 23. The loss, it is said, is over

$100,000. The factory was one of the

largest of its kind in the province, and
employed many hands. Besides manu-
facturing implements, the plant furn-

ished the power for lighting, etc., in the

village of Pont Rouge, and this is now
cut off.

]

Edmonds, B.C. — Another industry

wants to locate in the Burnaby munici-

pality. Seven acres of land is the

amount asked by an iron and steel manu-
facturing concern for a site on the

Fraser river. In a letter to the Board
of Trade, the company stated that they

would employ in the neighborhood of

200 men and would start work on the

plant in the very near future. The mat-
ter was referred to the secretary with

power to investigate.

Chatham, Ont.—A special meeting of

the city council was held on June 29

for the purpose of considering a pro-

position whereby Chatham will secure a

new industry. There is a concern in

communication with the city for the

purchase of the old Defiance Ironworks
plant, and the deal will likely be closed.

This plant has been on the city's hands
for some time and the present proposi-

tion is only one of many made in recent

years whereby the plant would bei dis-

posed of.

of which John Spalding, jr., for 12 years

superintendent of the Otis-Fensom
Elevator Company, of Hamilton, is pre-

sident, and R. J. Spalding, a well-known
commercial traveler, is secretary- trea-

surer.

Montreal, Que.—City Engineer Janin

lias recommended that a 24-million gal-

lon pump be installed at the low-level

pumping station instead of two 12-mil-

Electrical
Armstrong, B.C. — A by-law is con-

templated for raising $5,000 for electric

light extensions.
,

Grenfell, Sask.—The town proposes to

make extensions to the electric light

system. The sum of $6,500 will be re-

quired for the purpose.

Belleville, Ont.—It is reported that

the Hydro-Electric Commission will take

over the Seymour Power Co. and affili-

ated companies.

Lucan, Ont. — The Hydro-Electric

money by-law was carried here last Fri-

day by a record vote of 95 per cent, of
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the available vote. Not one ballot was

cast against it.

St. Catharines, Ont.—Hydro-Electric

lighting was officially turned on in St.

Catharines, last Saturday evening by

Mayor Petrie in the presence of a num-

ber of city officials and citizens.

Simcoe, Ont—A by-law on June 26,

carried by a vote of 399 to 11, to raise.

$40,000 for the purpose of installing a

plant in connection with the hydro-elec-

tric for street, commercial and private

lighting. The vote was heavy, consid-

ering the fact that no other by-laws

were submitted.

Windsor, Ont. — The work on the

Windsor-St. Thomas extension of the

Ontario Hydro-Electric Commission's

power line, has we understand pro-

gressed sufficiently to warrant power be-

ing available by the end of July. The

etgineers are now preparing to make the

connection with the local distributing

stations at Windsor and Walkerville.

General Industrial

Hamilton, Ont.—The McGregor Shirt

Co. will build a factory here.

Edmonton, Alta—The Board of Edu-

cation will purchase equipment for the

new technical school at an estimated

cost of $5,000.

Estevan, Sask.—A project is on foot

backed by Regina financial men, that

will assure for Estevan a large briquet-

ting plant to make raw lignite into do-

mestic fuel.

'Oakville, Ont.—The by-law to exempt

the Glasseo preserving plant here from

taxes and water rates for ten years, was

carried by a majority of 137. This is

the third industrial concern to locate

here in a short time.

Samia, Ont.—C. L. Anker-Holt, of

Port Huron, states that he expects to

interest a number of Canadians in the

establishment of a branch cream separa-

tor factory here. He is president of the

Anker-Holt Co., of Port Huron, Mich.

Estevan, Sask.—A strong company is

being formed for the purpose of manu-

facturing carbonized lignite for com-

mercial purposes. The company, which

ccnsists largely of Winnipeg capitalists

will build a large plant just east of

here.

Regina, Sask.—Excavation work for

the new Saskatchewan Co-operative Ele-

vator Co. building, on the corner of

Twelfth avenue and Smith street, was

commenced recently. The building when

completed, will be a two-storey struc-

ture and will cost in the neighborhood of

$45,000.

New Westminster, B.C.—The Pacific

Chocolate Co. plant was completely de-

stroyed by fire on June 25. The total

damage is estimated at $75,000. It was

only through the exertions of the fire-

men that adjoining premises of the

Borden storage warehouse and the Vul-

can Ironworks were saved.

Redcliff, Alta.—A large deposit of

silica sand has just been discovered near

here. Under test it withstands a tem-

perature of 3,000 degs., and possesses

properties which indicate its suitability

in clay products, iron works and roll-

ing mills. The discovery has aroused

considerable interest in Redcliff.

Vancouver, B.C.—Quite a number of

offers of leases on very reasonable terms

have been received by Industrial Com-

missioner Davison in answer to his ad-

vertisement for industrial sites. The

communications which he had in hand

indicate that the advantages of Van-

couver are being well studied. The es-

tablishment of a cigarette factory before

very long is practically assured.

Windsor, Ont.—^With the finding of a

supply of salt that will last 200 years,

according to officials of the company,

work will be started on the erection of

the Canadian Alkali Co. plant at Sand-

wich, immediately. The company was

granted tax exemption for ten years by

the Sandwich ratepayers at the elec-

tions in January by a large majority.

According to Manager Dodson, the plant

will mean an expenditure of nearly $1,-

000,000 before it is completed.

St. Mary's, Ont.—It is reported that

a second cement company proposed some

weeks ago, is now a certainty and con-

struction work will begin at once on a

building designed to turn out about 1,200

barrels of cement a day, the capacity of

the present plant. Local men as well as

outside capital are involved. Mr. E. G.

Sanderson is one of the leading local

men in the deal. It is expected that the

new plant will be in operation in time

for next year's trade.

London, Ont.—In connection with the

inducing of pottery and clay industries

to locate here. Industrial Commissioner

Phillips has had tests of clay found in

this neighborhood made by the Depart-

ment of Mines. The data, which has not

been sent on as yet, will be furnished

manufacturers with a view to inducing

them to locate here. It is understood

that the Department reports very favor-

,ibly on the quality of the clay for manu-

facturing purposes.

Brantford, Ont.—The Ontario Con-

crete Post Co., will establish a plant

here for making reinforced concrete

posts for all purposes. The company
lias been capitalized at $40,000, and the

following officers have been elected, with

G. H. Cooper as manager: J. W. Clark,

president; Col. J.' Z. Frazer, vice-presi-

dent; John 0. Whiting, secretary-

treasurer; Joseph R. Moyle, director; R.

W. Devereaux, director; A. R. Rose,

(.irector; D. W. Henry, director.

Montreal, Que.—The Thompson &
Morris Co., of Brooklyn, N.Y., which

has numerous branches throughout the

United States, and which manufacture

corrugated paper board for packing pur-

poses, have located on a property north

of the Delorimier race track on the

C.P.R. line and intend to erect a large

factory for tlie manufacture of the

above mentioned product. Vice-Presi-

dent Day and Manager Hays closed the

deal regarding the site. The establish-

ment of this plant is expected to involve

an expenditure of over a million dollars.

Montreal, Que.—It is reported that

the C. F. Massey Co., of Chicago, capi-

talized at $20,000 000, have closed a deal

through Andrew Christ, junior, secre-

tary, and T. H. Parker, general manager,

locating a site for a branch plant to be

known as the Canadian Concrete Pro-

ducts Co., to be situated on the line of

the Canadian Pacific Railway behind the

mountain on the Cote des Nieges road.

The company intends to erect the build-

ing immediately. It has secured large

contracts from the railvva.vs and other

big corporations for concrete poles, bat-

tery wells and other products in which

it deals.

Municipal
Fort WUliam, Ont. — The Board of

Works will buy a street flusher at a

cost of $1,170.

"

St. Catharines, Ont. — A by-law is

contemplated for raising $30,000 for ex-

tensions to the water works system.

North Bay, Ont.—A by-law will be

voted on by the ratepayers on July 8, to

authorize the purchase of flre-ftghting

apparatus to cost $5,000.

Windsor, Ont.—A by-law will be voted

en by tlie ratepayers on July 3, to auth-

orize the borrowing of $23,000 for the

purpose of establishing an incinerator

plant.

Weston, Ont.—The waterworks system

may he improved by having another filt-

er ioed added. It is the idea of the com-

missioners that the new bed shall have

a concrete' bottom so shaped that it can

he drained out.

Brantford, Ont.—By a vote of 763 to

550 property owners last Friday, car-
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Scientific Arrangement and Operation of a Store-room
By W. G. Astle

•

As a factor in the prevention of waste arising from the materials entering into the
manufacture of an individual or variety products, the storeroom ift its various phases, the
m,ore important aspects of which are dealt with in this article, tnay be reckoned as the greatest.

THE establishment of a storeroom

according to scientific principles

necessitates a study of the fol-

lowing :

—

Efficiency or scientific management.
Object and purpose of the system.

Location of the storeroom.

Physical arrangement.

Care of the materials.

Method of operation and use.

Results obtained from proper main-
tenance.

proper amount of material to meet the

regular requirements, but, at the same
time to keep the stock as low as possible

consistent with the time and cost of re-

placing.

To properly care for materials so that

they can be given out promptly with a

minimum cost of distribution.

To know what materials are required

to manufacture the product in the most
efficient manner.

To determine the kind and quantity of

LYON STANDARD RACKS WITH EXTENSION SHELVES AND BIN FRONT
ATTACHMENTS.

Definitions of Efficiency or Scientific

Management.

The Harrington Emerson definition is

"the elimination of all needless wastes
in material, in labor, and in equipment,
so as to reduce costs, increase profits

and raise wages."
The Roosevelt definition is "applying

the conservation principles to produc-
tion."

The Brandeis definition is "universal
preparedhess.

"

The Casson definition is "the securing

of a higher percentage of results, by ap-

plying scientific methods to the activities

fif the business world."

In an article published in the Review
of Reviews, Herbert N. Casson says that

"no definition can be very accurate, for

the reason tliat efficiency is new. Very
little of it has been written in books. As
a general tendency, it is everywhere; but
as a clear-cut system of thought, it ex-

ists only in the minds of a comparative-
ly small number of men."

Object and Purpose of the Stores

System.

Tlie object and purpose of a stores

system is to always have on hand the

•Storekeeper, the Toronto Elertric Llglit Co.

material on hand at the time manufac-
turing orders are put in process.

Location of the Storeroom.

The storeroom should be located con-

venient to railway or team connection,

location in relation to the other parts of

the building, the elevators, aisles, and
runways should be given careful con-

sideration, and as far as possible the

movement of stock should be in direct

lines as determined by the general rout-

ing of the product through the factory.

A careful study of this one point alone

will very often reduce expenses con-

siderably.

The location as regards the different

departments should be determined by
the kind and the quantity of material

that one department may use, compared
with the requirements of some other de-

partment. If one department uses an
amount much larger than another, the

location should be as near as possible to

the department using the greater

quantity.

Physical Arrangement.

The physical arrangement should be

such that all material can be easily re-

ceived and distributed when required. It

should also have the proper facilities for

preserving the condition of the material,

and it should also be kept safe from dis-

turbance by outside parties.

In order to handle the material satisfac-

torily, various kinds of trucks adapted
to the product should be used. These
will not only facilitate the handling, but
will also aid in keeping the material in

good condition.

A space should be laid out near the

entrance of the storeroom for receiving

before being placed in the bins or racks.
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or both, when the material is such that There should also be laid out a space
it will be sent to and from places out- in which out-going material may be tem-
side of the factory. To obtain the best porarily placed. These two spaces should
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be separated so that it will be impos-
sible to make mistakes as far as in-

coming and out-going' material are con-

cerned. The provision of these two
spaces will facilitate the work and al-

low the material called for by stores

requisition to be got ready in advance
of the time that it is actually required.

In laying out the space required for
any particular material, the needs of the

manufacturing department should be
studied, and standards of maximum and
minimum quantities established. From
these figures of maxima and minima, the

necessary space may be readily calcu-

lated. The storeroom should then be
arranged, according to the kind of clas-

sification used, so that all of one kind
will be together, and those of similar

kinds next to one another. The bins

should be arranged in sections with
ample aisle space and good light should
also be provided to facilitate the handl-
ing and listing.

The exact arrangement will depend
upon the nature of the material stored.

The most satisfactory arrangement yet
found is that in which standard size bins
are used, with provision for subdividing
and re-subdividing on the unit principle.

By this arrangement a large or small bin
can be had by simply slipping into the
larger one or more smaller units, which
allows the material to occupy only the
space actually required. If more space
is required for a particular material, it

can readily be obtained by simply remov-
ing the unit subdivision.

Bin and Rack Tags.

Each bin and rack should be provided
with a means for hanging a bin tag.

This tag should carry the symbol of the
stock stored in the particular bin to

wliich it is attached and entries should
always be made on it whenever quanti-
ties are received or issued, deductions
or additions being made with each entry
60 that it will alv/ays show the exact
quantity of material on hand. If the
materials are arransred according to

some type of harmonious classification, it

will not bo necessary to number t])e bins
in any way. If the material is of a class

that this arrangement cannot be satis-

factorily used, .it will be necessary to

number the bins and sections, and to

maintain a bin index.

In establishments using the master
bin tag, the material is stored wherever
it is most convenient, and a bin index

maintained, The master tag and one bin

tag are placed on the first bin, and the

total quantity of material stored is

shown on the bin tag. When the original

bin is exhausted, both the master tag
and the regular tag are moved to the

next bin. All bins excepting the orig-

inal bin have a green tag with the sym-
bol of the material contained therein,

and sometimes the number of the orig-

inal bin.

Care of the Materials.

Materials can be divided into three

classes, as follows:

—

Raw material; being material which
is bought to be used in a process before
it has been subjected to that process.

Finished commodity and worked ma-
terial; being material on which work has
been done, and material which is intro-

duced into the composition of another
product, usually as an accessory part.

Special and accessory materials, such
as tools, etc., necessary for a process,

yet not actually entering into the com-
pleted article, but commonly considered
a part of general manufacturing ex-

pense, particularly if used over and
over, and not directly chargeable against
any one particular job.

The location of these different classes

of material should be arranged as re-

gards tlie nature and the frequency with
which they will be handled. If handled

TYIT': OF i:i,EV.\TING TKUCK.

n.any times they should be stored near

the department where used. If handled

only occasionally they can be stored in

the basement or a shed outside of the

regular storeroom building. Considera-

tion should be given to such features as

protection from weather, theft, fires,

dampness, unusual dryness, etc.

The location and arrangement should

be further governed by the fragility,

value, weight and the bulk of the ma-
terial. Consideration of these features

will determine what facilities should be

provided for the handling, sorting and
arranging of the materials and just what
provisions for light and heat will be re-

quired.

Small materials of great v.alue must

be stored in an especially safe place,

such as a vault, where the protection

against fire and theft will be absolute.

Materials of a delicate nature should

be protected from damimess, and ma-
terials that suffer from unusual dryness

should be stored in a properly humidi-

fied storeroom.

Material, such as oils, paints or others
of an inflammable nature, should be
stored so as to be protected from danger
of ignition tliemselves, and also so that

they will not add any undue risk to the

remainder of the plant.

Fragile material should be stored so

that it will not come in contact with
that of a heavier or coarser nature. Un-
usual weight either of the individual

parts or of the great quantity of ma-
terial stored will necessitate the location

of the storeroom upon the ground floor

in order that ample support may be pro-

vided without undue expense for
strengthening the floors and walls of the

building. If the materials are light and
easily handled and are kept in relatively

small quantities, they can be stored in

almost any convenient location.

Method of Operation and Use.

Materials that are received from out-

side of the factory should pass through
the receiving department, where it

should be thoroughly checked. The re-

ceiving clerk should then sort the vari-

ous kinds of material, attach the lot tag

showing symbol, quantity and date re-

ceived, and enter each item on a receiv-

ing report, showing symbol, quantity,

date, and from whom received.

Material or parts that are manufac-
tured in the factory and returned to the

storeroom for re-issuing are accom-
panied by a reeeiveil-in-stores slip show-
ii-g the symbol, quantity and date. As
the materials are received they should

be distributed to the proper bins, and
the quantity and date received entered

upon the bin tags.

The operation of the storeroom as well

as the entire system will be simplified if

some form of harmonic classification is

used. It is the general practise to as-

sign the letter S of the general classifi-

cation as the first part of the symbol
for all materials which have been pur-

chased. This should then be sub-divided

lor the classified stores and followed by
8 consecutive number for unclassified or

miscellaneous stores which are pur-

chased in small quantities, and which

are not usually carried in stock.

Material which is made in the factory

and returned to stock for future use in

connection with other parts for the com-

pletion or assembly of some article

should be carried under some 'letter or

Utters of the general classification

which would indicate the particular pro-

duct for which the parts are used. This

class of stores is termed "worked ma-
terials" to distinguish them from stores

t!iat have been purchased. These classes

should be further sub-divided by letters

and numbers to indicate the part itself.

Sucli a classifTcation worked out to cover

the entire stores of a factory enables

the material itself to be arranged con-

secutively in the bins in the storeroom.
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If the storeroom be operated on the

double oin system, the main bin, as-

signed for a partieular kind of material,

should be divided into two parts, and in

each part should be placed the standard
ouantity, and the tag attached to the

materials by the receiving clerk should
be placed on the hook for that section

of the bin. Stores requisitions should
then be filled from one section of the
bin until that quantity is exhausted, at

v/hich time the bin tag for that section

siiould be taken off and sent to the store-

keeper as a notice that the quantity on
hand has reached the minimum, and
that an order for the standard ordering
quantity should be placed. Any stores

requisition received after that should be
filled from the other division of the bin.

The maximum and minimum quantities

should be so fixed that there will always
be a part of a lot in one section of the
bin. It is seldom necessary to carry
more than two lots at any one time;

that is, one complete lot in each section

of the bin.

The maximum or ordering quantity
should be large enough to enable the

purchasing agent to take advantage of

low prices, slow delivery, or any other

market condition that would result in

economy where purchasing; or if the ma-
terials be made in the factory, advan-
tage should be taken of convenient and
economical manufacturing quantities.

The minimum should only be large

enough to meet the requirements during
the time required to secure the maximum
by manufacture or by purchase.

When the materials are such that the

amount on hand is subject to great fluc-

tuation in quantity, or is not carried at

all during certain portions of the year,

ii is more economical of space to ar-

range them in bins tliat may be avail-

able at the time. In such a case it is

necessary that the bins should be num-
bered and a bin index showing location

of each kind of material maintained.
Under the single bin system these maxi-
mum and minimum quantities are car-

ried on the balance-of-stores sheets,

while with the double bin system the

minimum is one lot, the ordering quan-
tity one lot, and the maximum that sel-

dom will be exceeded is two lots.

No material under any consideration

should be given out without a stores re-

quisition, showing the symbol of the ma-
terial, the quantity and atiy other par-

ticulars necessary. Upon the receipt of
this requisition the stock clerks should
remove the material called for from the

bins, make the proper entry on the bin

tag, attach an identification tag to the

material and place it in the outgoing
section of the storeroom, where it should
r.'main until tbe move-man presents a

move order calling for delivery. When
the material has been issued the store-

keeper signs the requisition and sends it

t'. the accounting department.

When the material has been issued

for an order in excess of the amount re-

quired, the balance is returned to the

svoreroom, accompanied by the proper
oj'edit slip, which is signed by the store-

keeper upon receipt of the material. He
then places them in their proper loca-

tion, and the credit slip is sent to the

accounting department.

Results Obtained From Proper Main-
tenance.

If this department of a business be
properly maintained, the following re-

sults will be obtained, which will more
than pay for the operation of the store-

room, and will give facts and informa-
tion which cannot be obtained in any
other way:
The elimination of waste due to im-

proper care, and to carrying stock over
from year to year which has become
obsolete, instead of disposing of it or

using it at a time when it is of value.

Materials will be ready when wanted,
and will be available in such quantities

as are needed.

Ability to fix responsibility for errors.

The prevention of tying up material

and labor in process on account of the

shortage of some material which has not

been provided.

Ordering and purchasing material be-

comes a matter of routine nature.

The amount of space required for

storage will be less under a proper
stores system, because the amount car-

ried will be smaller and the arrangement
more economical, and the consequent

overhead charge for floor space will be
reduced accordingly.

A knowledge will be had of the exact

quantities required for economic manu-
facture and for running machines or

jobs in the best manner for the proper

fulfilment of orders.

The better care of stores of all kinds.

Ability to replenish your stock auto-

matically when it is getting low without

unnecessary delay.

The prevention of tying up material

ir over-larsre quantities and a conse-

quent saving in the monev invested in

the material and in the interest charge

on this monev.

Ability to route material direct from
the storeroom to the job or machine
'.^here it is needed, instead of delaying

progress on account of the time required

to purchase and secure delivery from
outside.

The maintenance of a balance sheet,

which shows not only the amount on

I'.and in the storeroom, but the amount
ordered, the amount available for future

orders, and the amount drawn out for

use during any period.

Simplicity of control with less labor

1.1 operate and a consequent smaller cost

for handling the same amount of ma-
terial.

If the system be properly maintained
with competent help, the taking of the

annual inventory becomes an easy mat-
ter; it will also be accurate. It consists

or simply taking off from the balance

sheets and on to the inventory sheets

the quantities in the storeroom, the

quantity in process, together with the

cost or value. This method is perfectly

practicable, but in order to obtain ac-

curacy the help in the storeroom must
be competent and all work should be

cliecked and inspected in a routine

manner.
^

FOUNDRY REGULATIONS.
The British Home Office have issued

the following proposed new regulations

governing the casting of iron and steel

:

1.—Where iron plates are used in a

molding shop, either as gangways or

under furnace spouts, they shall be kept
lonstantly dry.

2.—Where molten metal is carried by
hand between rows of molds or boxes, a

clear passage w-ay, not less than 18

inches in width, shall be provided and
maintained between such rows.

3.—Where molten metal is conveyed
across an open space, a clear passage

way, dry and covered where practicable,

shall be provided and maintained be-

tween the cupola and the place where
casting is done.

4.—No person under 16 years of age

shall convey or assist in conveying

molten metal.

5.—Requisites for treating wounds
and burns shall be kept at hand, and be

placed in charge of a responsible person.

6.—All chains used for lifting or mov-
ing any material shall have been tested

and shall be periodically examined, a

register being kept on the premises, con-

taining the distinctive mark or number
of each chain, the date of each test and
re-test, the test load, the safe working
load and the dates of annealing or firing.

7.—In any part of a molding shop

where molten metal is caught, conveyed,

01 poured, adequate protection for the

feet shall be provided and maintained in

l)r()i)er order and repair for the use of
all persons employed.

The power of a man increases steadily

by continuance in one direction. He be-

comes acquainted with resistance and
with his own tools; increases his skill

and strength and learns the favorable

moments and favorable accidents. He
is his own apprentice, and more time
gives a great addition of power, just as a

falling body acquires momentum with

every foot of the fall.—Emerson.
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Management - -The Efficient or Waste - Eliminating Type
By E. St. Elmo Lewis

*

The present is the final of a series of three articles which deals with the subject of
management as exemplified in three different types of men—the strenuous, the system,atic
and the efficient. The points brought out relative to the useful accomplishment and other-
wise of each are worthy of careful study.

THE efficient mana5>:er has one ob-

ject constantly! before him-—the.

elimination of waste. He realizes

that every bit of material in his place

can be used at 100 per cent, efficiency or

less; that every bit of ener^ that he
pays for can be used at 100 per cent,

efficiency or less; and that time can be
used in the same way. He knows that

thing's do not happen; that there is a
cause for every effect. He knows, also,

that men can be taught, for he is teach-

ing them. He knows that stenographers
in an office can be taught accuracy,

speed, English, or how to write a letter.

He takes from his department manager
the time-wasting job of acting as prim-
ary school teacher to his stenographers.

He knows that foremen should simply

supervise, they should not be expected

to teach men the best ways of doing
work. He knows that men vary in capa-

city, but he knows also that men learn

to do better work at twenty-five than
they did when they started as appren-

tices; that the best men have a certain

way of doing things that can be taught
to others, and therefore a plant can be
taught how to increase production. It is

a question of analysis, planning and
executing. Therefore he goes at the
proposition of raising efficiency in a de-

finite, concrete, tangible way, some-
thing like this:

Plan Starting Point and Purpose.

1.—^He makes time studies of the
work.

2.—He places these studies in the
hands of trained thinkers and scientific

men who plan the work and fit the
schedules.

3.—He establishes the idea of func-

tional foremanship.

4.—He makes improvements in shop

methods necessary to get the greatest

possible product from the worker.
5.—He puts a wage system at work

that will place a premium upon a man
who exercises the greatest efficiency. A
big problem ? Of course it is, but it must
be solved, must it not? Its bigness does

not affect its pressing call for a solution.

The efficient manager, after analysis,

adopts a plan starting with the Taylor
System, or the Emerson System, or any
one of many, which all come under the

general term of scientific management.
He starts from somewhere to go some-
where in his management.

•Artyertlslng Manager, the Burroughs Add-
ing Machine Co., Detroit, Mich.

Suppose he decides to start with the

Emerson system. He tests his present

management against the twelve Prin-

ciples of Efficiency, as Mr. Emerson calls

them:
1.—Definite plans and ideals.

2.—Supernal common sense.

3.—Discipline.

4.-^Competent guidance.

5.—The fair deal.

6.—Despatching.
7.—Reliable, immediate and adequate

records.

8.-—Determination of standards.

9.—Standard 'practice instructions.

10.—Standardized conditions.

11.—Standardized operations.

12.—Efficiency reward.

Department Sequence.

While this is not a treatise on general

efficiency but on cost keeping efficiency,'

intended to show how to eliminate the

waste of time, work, thought, material

(all of which spell m-o-n-e-y in business)

in the handling of costs, yet it is neces-

sary to explain the philosophy of effi-

ciency if we are to handle costs effi-

ciently. "Increase the net," is the cry,

and no manager can escape the necessity

for knowing the value of what he does

when it comes to costs any more than he

can of any other part of his work. Every

manager should realize that all work in

a factory or in an office goes by depen-

dent sequence. No man's work stands

alone.

The other day a manufacturer was

asked what he thought his efficiency was

in different departments. He said, "He
thought that his efficiency was 75 per

cent, at least," and he forgot the law

of dependent sequence. If the raw stock

department was 75 per cent, efficient,

and the department to which it first

went 95 per cent, efficient and the next

two were each 75 per cent, efficient at

the end of the fourth operation, the end

result would be only 40.1 per cent. If

each of the four departments were 80

per cent, efficient, the end result would
be 41 per cent.

If one department were 75 per cent,

efficient and another department were

125 per cent, efficient, the end efficiency

would only be 93.75 per cent. The effi-

cient manager, therefore asks of the cost

department such records as will assist

in the establishment of a complete record

of the efficiency and of how much it has

cost to gain the amount of efficiency that

has been attained. Values must be

established as well as costs, and for this

purpose we must have every order that

goes through a plant, every function of

department standardized, establishing

the best as a standard of value, by which

to judge our efficiency. Out of that will

come the best rate of pay for each man
or woman, the proper number of people

to be employed in doing a particular

job, the kind of men best suited for

each kind of work, and the standard time

for its operation. These standards should

be indicated on the same records by
whidh the system tells the actual things

that were done in the course of the

work. In other words, it should show
standards as well as performance on

each record.

If the comptroller be necessary to

show where money goes, then the effi-

ciency manager is necessary to show
what is obtained for the money. The

cost accountant should be concerned

principally with arranging his systems

of cost-keeping so that reliable, immed-

iate and adequate records may be kept

of the value of the commodities received

for the money invested. The same re-

cord should show the comptroller or

auditor where the money goes, and the

manaser where standards of value have

been realized, and where losses are oc-

curring in time, labor and material.

The Cost Accountant Feature.

In the past the cost accountant has

too frequently been merely man of fig-

ures, having little or no conception of

what the figures really meant. He was
essentially a bookkeepeer who didn't

know the significance of the things he

was handling, and he was only con-

cerned with totals, averages, percen-

ages. So long as he secured his bal-

ance, he was satisfied with his results.

He knew of no standards for comparing
with values. He failed to realize that

accounting really consisted of balance

sheets to be used as efficiency charts.

Balance sheets can be veritaWe miles

of misinformation, for paper profits

have mislead many a manager. A plant

can be made to show fine profits on the

balance sheets for a time, but efficiency

charts would show up the starvation at

a glance.

Before the cost accountant can become
efficient, the management must become
efficient. If fhe management is not ef-

ficient, the cost work will not be organ-

ized and functionalized so that it can

reflect truly, adequately and completely
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the real value of the business perform-

ance; therefore, the cost accounting has

to reflect what is actually being done.

No matter how efficient the cost ac-

countant may be, he cannot make an in-

efficient plant or an inefficient organ-

ization efficient. He can reflect only what

an organization is doing, showing blanks

for those kinds or records which the man-
agement handling the business does not

permit him to make.

On the other hand, no matter how effi-

cient may be the plan or organization, no

matter how efficient may be the indi-

vidual members of the organization, if

the cost accounting records are not effi-

ciency records, there will never be any
adequate information placed before the

comptroller or the general manager that

will give them an oportunity to accurate-

ly giiage, in the first place, what has been

received for the money, and in the sec-

ond place, where inefficiencies may be

eradicated.

Waste a Large Fixed Charge.

The manager under any efficient plan

of organization must realize that wastes,

principally those whicli he does not now
see are the most vital concern of man-
agement. The "doer" type of Ameri-
can manager wants volume of produc-

tion, volume of sales, volume of

this and volume of that. He doesn't

realize that efficiency is concerned with

the net. That is the final as well as the

primal test of his efficiency, of his real

worth to the organization. An engineer

of national prominence said the other

day—"It is absolutely bewildering to

note how managers will permit continu-

ous, relatively large wastes to continue

rather than incur a pay roll expense that

will stop it." Let such men understand
that waste is the largest "fixed charge"
in most factories."

The efficient manager will, therefore,

develop his cost system along the line

of obtaining efficiencies as against stand-

ards set up by those who are most fami-

liar with what machines and skilled men
can produce when all these hisrhest ef-

ficiency of produeticfti. He knows a cost

system to be a means to an end, and not

an end in itself. He knows that know-
ins costs is but the beginnina: of know-
ledge, and that unless he has some ideal

standards with which to compare his

costs he is still running the business with
but half the information necessary to

realize its greatest possible success.

Manager Type Differences.

What is the real difference between
the rule-of-thumb manager and the

the systematic manager? The former
guesses at what happened and the latter

knows what happened. Neither neces-

sarily knows what the value of the hap-
pening really is—,the latter knows what
it cost, the former can't he sure, but he
can pay his bills—sometimes.

The difference between the systematic

manager and the efficient manager is

fundamental. The former occupies his

time in writing history. He is thinking

of yesterday; he is always at least one

day behind the work; generally he is

from a week to a month behind. The ef-

ficient manager is writing prophecies. He
is scientifically determining what is go-

ing to happen the day after to-morrow.

He is systematic, too, but his system is

projected into the future. He does not

care what happened last week. He is

never later than to-day. He was prepar-
ing for to-day six months ago.

Step into a great business—get behind
the scenes a moment, peer into the lab-

oratories. There are unique furnaces for

steel-making, there are schools for man
training, there are machines that will

not be placed on the market for five

years — there are careful analysis of

markets to be developed two years from
now. Researches are being made—men
with note books and open ears and eyes

are traveling—engineers are experiment-

ing—all preparing for to-morrow.

When the day comes these managers

go ahead methodically developing their

day-before-yesterday plans, and the

game of doing business pays for the pro-

phetic vision. As battles are not fought

under the inspiration of the moment,"
so the efficient manager never waits for

the fighting. He always forces it."

That is the difference between the

various types of managers—the differ-

ence between their business—the differ-

ence between their cost systems. It ap-

pears in the net!

Cupola versus Air Furnace in the Foundry
By "Melter"

The writer is not the least sanguine as to the displace-

ment of the cupola by the air furnace, a conclusion easily

noted in both the opening and closing sentences of the

article. The subject, however, is one of deep interest to

foundrymen, and we shall be glad to have experiences and.

expressions of opinion from those who have had the oppor-
tunity of making the necessary comparisons.

"ITtrHETHER the air furnace has come
' ' to stay, as was intimated by U.

K. N. in his article in a recent issue of

your journal, is a very interesting ques-

tion. The outstanding features as I

view them are;

—

The air furnace is principally used for

melting iron to be turned into malleable

because the silicon and carbon can be

accurately controlled and the burning

out process stopped at the required

point. Malleable castings commonly
contain a total carbon content of 2.75,

which was possibly reduced from 3.50

and a silicon content around .60 per

cent, reduced from silicon .80 to 1.2. Mal-

leable is however, largely being sup-

planted by steel in the car industry.

My experience has been that very little

scrap is being used on account of the

difficulty of averaging up the analyses

of the scrap pile, which would possibly

vary more in sulphur and phosphorous
than in any other elements. Both of

these, however, are necessary up to cer-

tain points. Phosphorus up to about

0.7 per cent., has no apparent effect,

while sulphur which has been assumed
to be the cause of so much trouble to

the foundryman in the past is now being

used up to .18 per cent, in chilled iron

and as high as .20 per cent on occasions

in the grey iron foundry. When melted
hot it ffives no trouble, but just how
much sulphur one might allow to be
present depends upon the manganese

content, for the bulk of the sulphur not
present as manganese sulphide is pres-

ent as iron sulphide which is more
brittle.

Manganese sulphide unites in drops
while iron sulphide spreads out in sheets
producing lower ductility and strength.

The freezing temperature of manganese
sulphide, about 2,550 degs. F., is much
nearer the melting point of the' iron,

while iron sulphide solidifies at a very
much lower temperature, thereby pro-
ducing inequalities in the iron. This dif-

ference in the coefficients of expansion
are what cause hot shortness as they oc-

cur at a red heat. The air furnace
metal takes up from 1/100 to 8/100 of
1 per cent, sulphur from the gases, but,

as pointed out above, the sulphur con-
tent can be neglected if sufficient mang-
anese is present, and if enough silicon

be added to counteract the effect of sul-

phur on the production or rather reten-

tion of carbon in the combined form
which effect is about fifteen times as

great. In other words each .01 sulphur
is equivalent to .15 silicon.

If a cupola be carefully lined, patched
up to preserve the right contour, blast

pressure adjusted uniformly depending
upon the size of cupola and grade of

fuel, slagged periodically, coke and iron

charged carefully and the latter thor-

oughly sized and mixed on the buggies
before charging, as is done in any well

regulated foundry, there should and will
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not be enough variation to be noticed by
transverse or tensile tests. The only
noticeable points, and then only on low
silicon irons, will be on chill tests due
more to temperature conditions than to
large variations in analyses.

Comparative Analyses.

Results of analyses, transverse and
tensile tests on cupola and air furnace
irons from my observations show an in-

crease in strength of approximately. 6
per cent, in favor of the air furnace.

Air
£,,„ Cupola. Furnace.
Silicon 1.8 i.s
Manganese 5 7
Sulphur 15 .08
Phosphorous 55 40
Combined carbon 70 .70
Graphitic carbon 2 ,'0 ''80
Total carbon 3.0O 3.'50

Transverse test, 2,700 to 3.100 lbs.

2,900 to 3.300 lbs.
Deflection 15 to .20 .17 to .22

Tensile strength. Lbs. sq. in.

24,C0O to 28,000 27,000 to 30.000

. The bars are of the American Society
for Testinsr Materials standard, and are
1% in. diameter cast in dry sand and
tested on 12 ins. supports. After they

. are broken, one-half is turned in a lathe
for tensile test.

The principal points involving the
physical properties of cost iron are:

—

Hardness, grain structure, shrinkage,
fluid properties, resistance to heat,
strength, elastic properties, resistance to
wear.

My observations have shown that
melting just hot enough to pour castings
14 in. thick and aetting tliem "ood ffives

the strongest n-etal for high silicon (sili-

con 2.00, manganese .50, total carbon
3.50), and where the silicon is low the
colder the iron the stronger the bars.
Bars slightly and uniformly mottled all

through give the highest bar streneths.
The rate of cooling thronch the solidifi-

cation range or the establishing of a
higli meltinsr zone (consequently melting
quickly), and melting just hot enoug-h
and no hotter governs the size of sra-
phite crystals, for in the ease of high
silicon irons the araphite .separates with-
in the semi-liquid iron and gives the
crystals of graphite more chance to grow
larger, whereas the graphite in iron
melted at a lower temperature and form-
ed within the solid metal will not have
such large graphite plates. All these
points may be adjusted with as much
ease in cupola as in air furnace melting.

Comparative Melting Cost and Speed.
The cost and speed of air furnace

melting are the greatest factors in de-
termining whether the air furnace has
come to stay or not. Speed is important
because in foundries where cupolas are'

in operation it takes three hours to melt
45 tons of iron and an air furnace re-

quires from four or Rv? liours for the '

same tonnage.

CANADIAN MACHINERY
Cupola

Pig iron, 1.500 lbs .$16.6

Steel, 1,000 lbs 5^8

Scrap, 2,500 lbs 19.25

80% Ferro-Mn., .30 Ihs 75
Cost of tapping, weiarhins and

chargina: .60

Fuel, 6.30 lbs '.

. . 1^97

. .,1-'44.97

Cost per 100 lbs 90c.

Air Furnace.

Pig iron, 5.000 lbs .$46.9

Steel, 1,000 lbs 5.8

Scrap, 2.000 lbs 15.4

Coal, 2,000 lbs., $6 per ton 12.0

Cost of tapping, weighing and
charging 5.28

Volume XII.

furnace over cupola melted iron. In my
opinion the cupola will never be super-
seded by the air furnace, but one of
these days electricity will take care of
the melting of ii-on for met.allurgical

purposes.

$85,38

Cost per 100 lbs. $1.67

Difference per 100 llis . in favor of the

cupola, 16.7 cents.

The cost of coal maj' seem excessive

but where hand firing is done it is neces-

sary to obtain be^-t results to have a long
flame coal with an analysis of approxi-
mately :—

Total volatile matter 38.1

Fixed carbon 54.8

Ash 7.1

Sulphur (low) 8.2

Total combustible matter.. 92.42

British thermal units .... 14,270

When using pulverized coal this cost

may be reduced considerably.

Tapping Air Furnace Iron.

As to the difficulties experienced in

tapping air furnace iron in small quan-
tities I have not been up against the pro-

position. Generally, in malleable plants

the moulders line up and catch hand
over hand from the spout and pour it

back into the furnace, in this wa.y mixing
the iron thorouarhly. This is advisable

if a silicon addition has been made and
if the furnace was charged cold. The
iron on the top wlii'-li is subjected to the

direct flame is far hotter than that un-

derneath. When ready the iron is re-

tapped as before, and if castings are two
liundred pounds or so, two or more
moulders are employed. As to varying
the depth of chill on rolls this can be
accomplished by using varying sized

cliillers. lieating tlie chillers, taking iron

at different temperatures (in low silicon

irons the colder the iron the more chill),

and tapping the furnace before the sili-

con and total carbon is at its lower
point.

One of the largest piston rings manu-
facturers in the United States is turn-
ing out a gun iron melted in the air

furnace aivl comparative results show
that there is nothing in favor of air

-^-

APPROPEIATENESS OF
MATERIALS.
By A. E. S.

'X'HE great amount of time and
thought given to the design and

composition of bearings has resulted in

the production of very high-class anti-

friction journals and boxes for rotating
parts. It is peculiar that an exceeding-
ly well-trained designer will often, after
accomplishing the above, give little at-

tention to other equally wasteful sources
of friction and will construct mechan-
isms regardless of the rule that friction

is greater between similar substances
than dissimilar ones.

In plants where mucii large and im-
portant machinery is made the writer

has noted that little attention is paid
to making pistons, piston rings and en-
gine cylinders of different and most
suitable grades of iron. We liave seen
cross-heads and guides cast from the
same ladle at the same time where much
could be gained even by casting one of
the wearing surfaces at the beginning of
the heat and the other near the end.

Great improvements have been ac-

complished by chilling the bearings for
tumbling barrels and casting the journ-

als of soft gray iron. The remarkably
long life of modern hiah-speed gasoline

and air engines can. in many cases be
attributed to making cylinders of a hard
close grained iron and annealina the

pistons or vice versa. Great virtues

have been attributed, and in a great

many cases riabtly. to Muntz metal,

Monel metal and similar compositions,

which, under conditions where non-fer-

rous metals are essential, accomplish
the same thing that could be brought,

about by varvina" the composition of the
brass.

'

When it is realized that with the aid

of grinding maehinerv, castings can be
machined when harder than a file, and
that bv annealina suitable gray iron it

can be made soft enougli to cut with a

pocket knife and to machirfe at 600 ft.

per minute, some idea of the variety of
iron available can be the better realized..

Tliere is no doubt that very much has
been accomplished along these lines by
the larger specialty manufacturers with

the aid of analytical chemistry. There
remains, however, a great deal to be
accomplished by the man who builds ex-

pensive machinery in small quantities

or single units with the help of judg-

ment and horse sense,
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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

BCBING MILL PRACTICE.—I.

By Albert A. Dowd.

'
I *HE vertical type of turret latlie is a

machine of great manufacturing pos-

sibilities when in the hands of a com-

petent operator and supplied with a full

•complement of tools. It can also be used

to advantage for single piece work with

a very modest equipment. The excess

of power which is a feature of the ma-
chine and its great adaptability to vari-

ous conditions, together with its conveni-

ence and rapidity of operation, makes it

0.40 Carb. SteelfAIIOver
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PIG. 1—EXAMPLES OF SINOLE PIECE
WORK.

•especially desirable for odd jobs requir-

ing heavy cutting and a great saving in

production time can be effected by its

use providing the tool equipment is

carefully selected- In using this "type

of machine for single piece work there

are several important points wliich

have an influence on the rapidity and ac-

curacy witli which the work can be
handled.

Important Points in Handling Single

Piece Work.

First.—The skill of tlie operator is

one of the most important factors in

handling work of this character, and ni

addition to his ability in this regard, he
must also be a man who is quick to un-
derstand the important points in the

work and one who can read a blue print

rapidly. If the shop conditions permit,

it will be found advantageous to allow

one man to handle as much of this single

piece work as possible, for his familiar-

ity with his tools will allow him to use
the machine much as another man would
use a lathe on which lie mighf be at

work constantly.

Second.—There should be a conveni-

ently accessible rack or table on which
the tools and holders necessary for this

class of work can be kept. These should

be considered as a part of the equipment
of this particular machine and should

not be kept in the tool crib or borrowed
by other men.

Third.—The tool equipment itself

must be carefully selected according to

the general class of work to be handled.

All cutting tools sliould be of high speed

steel and should be well kept up so that

they will be ready for use at all times.

A good operator will attend to these

matters without being told.

Fourth.—The equipment cf jaws,

clamps, plugs, bushings and bolts must
also be carefully looked after so that

when changes in setting become neces-

sary, the means will be at hand by
which the work can be profitably

handled. A few shims and a set of size

blocks will also be found valuable aids.

Exajmples of Single Piece Work.

Figure 1 shows several examples of

work which can be very profitably

handled on a vertical turret latlie even
when only one piece at a time is want-
ed. The upper illustration A is a forged

(hand) gear blank of 0.40 carbon steel,

about 10l^ diameter by two inches thick

in the rough state, and somewhat irre-

gular due to its being hand forged. It

is to be finished all over to the dimen-

sions shown, and no work has been done
on it except the rough drilling of the

hole ',4 inch undersize.

The middle figure B is a bracket hav-

ing an internal hub eccentric to the out-

side of the casting. This bracket is of

cast iron and is to be faced on one

side along the edges and tl'e bole is to

lie bored and reamed. General dimen-
sions are given on the drawing.

The lower Fig. C in the illustration is

of malleable iron and is to be finished

all over, although the relieved portion of

the web is simply roughed out, being

afterward painted so that no great ac-

curacy is required at this point. Atten-

tion is called to the fact that the inner

surface of the hub is relieved, while the

upper end is threaded.

Tool Equipment for Single Piece Work.

Fig. 2 shows a group of tools, holders,

etc., which will be found adapted to a

wide variety of work. Nearly all of

these are standard and can be bought of

10
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ed with set screws by which tools can

be firmly held.

No. 3 is a combination boring and
reaming bar having a series of "slip

cutters" for boring and reaming holes

of various diameters. These cutters may
be bought in sets for any specified size

of hole, one bar being sufficient for a

number of sizes when provided with the

proper cutters; three sizes of bars are

enough to cover a wide range of work,

with cutters for standard size holes.

The reaming cutter floats in a slot, there-

by obtaining much the same result as a

floating holder.

No. 4 is a regular bar having an an-

gularly placed cutter, which may be

used for turning, facing or boring, while

No. 5 is a thread chasing bar which can

be used for either external or internal

threads in connection with the thread

chasing attachment of the machine.

No. 6 is a steel stem on which a coni-

cal shell 7 is mounted for the purpose

of roughly centering the cores in irre-

gular work. Nos. 8 and 9 are for the

same purpose but of larger diameters.

The group of forged tools Nos. 10 to

23 inclusive is sufficient to cover almost

all conditions which may come up in the

general process of handling single piece

work. No. 10, 11, 12, 14, 15, 16, 20 and
22, are roughing tools, while the re-

mainder are used for finishing. Nos. 16,

17, 20, 21, 22, 23 are special, but all the

others are standard tools.

Nos. 10 and 11 are intended princip-

ally for use in the side head for heavy
turning operations, and they can also

be used for facing or undercutting. No.
12 is a plain round nose tool the uses of

which are manifold. No. 13 is a finish

facing or grooving tool. Nos. 14 and
15 are right and left turning and facing

tools for roughing operations, and they
will cut in two directions. No. 16 is a

special roughing tool which can be used
to cut in three directions, while No. 17

is a finishing tool having the same
characteristics. Nos. 18 and 19 are right

and left finishing tools for the same pur-

pose as 14 and 15.

Nos. 20, 22, 21 and 23 are roughing and
finishing right and left offset tools for

shoulder work or something of a similar

nature. All these forged tools should

be made in duplicate. The U-straps,
bolts, nuts and washers, 24, 25, 26 and
27 are very important and should be pro-

vided in several sizes.

Machining a Plain Spur Gear Blank.

It is important in setting up a mach-
ine for single piece work of constantly
changing character, to so select the tur-

ret and slide head tools so that as few
alterations as possible will be required

when handling the various pieces. The
turret and side head set-ups shown in

Fig. 3, will be found capable of handling
a considerable variety of work with very

little changing. The three tool holders

F. J and L are placed as shown in the

main head turret and are provided re-

spectively with the starting tool E, and
the roughing and finishing tools K and
M. The combination boring and ream-

ing bar N is provided with cutters for

boring as shown at and slip floating

reamer blades P, for sizing the hole. The
side head tools Q and R are respectively

rough and finish facing and turning,

while S and T are shoulder tools.

The table of the machine is of the

three-jawed universal type having a set

of standard jaws C, by which the work
is centered and held. In this instance

FIG. 3-jSBT up for PLAIN SPUR GEAR
BLANK.

a set of raising buttons D is used to

support the blank A so that a part of

the periphery may be turned at the first

setting in order to provide a method of

holding for the second setting. These

buttons rest in the screw holes of the

jaws and are obviously all of the same

height.

In machining this piece of work, the

main head is set over beyond center

sufficiently to enable the starting tool

E to remove a little of the surplus stock

in the hole to a diameter slightly small-

er than the first boring bar tool 0. The
side head tool Q is started on the facing

operation and the starting tool removed

by indexing the turret until the tool K
is in position, after which it is started

facing out from the center, and the side

head drawn back out of the way and

used for partially turning down to the

top of the jaws, as indicated by the

arrow.

The offset roughing tool S in the side

head is now brought into use to cut the

relief shown by the dotted line and after

starting the feed out away from the

center, the main head turret is indexed

and the facing tool M follows closely

after it for the finish facing. The

tool R in the side head finish

turns the periphery while the fac-

ing tool in the main head is completing

the facing operation. The table is now
speeded up and the boring and reaming

bar N finishes the hole to size. It is ad-

visable to allow a few thousandths for

the final finishing of the periphery, this

final cut being with the tool R. The
piece may now be removed from the

table and laid aside for the time being

unless it is wanted immediately.

If any other work of a similar na-

ture be waiting to be machined, this

should be placed on the table and ma-
chined before the jaws are changed for

the second setting of the gear blank. A
considerable amount of time can be

saved by using a little forethought when
handling work of this character, by com-

bining several jobs so as to avoid the

constant changing of chuck jaws. It is

not always possible to do this if the

work be required in a great hurry, but

it is well to bear it in mind so as to take

advantage of the situation whenever
possible.

®

Lubricating Wire During Drawing.—
According to a recent patent for lubri-

cating wire during drawing, lubricating

material combined with organic binding

material is applied to the wire, and tlie

binding material is carbonized to cause

the lubricant to adhere to the wire. A
suitable lubricant is made by incorporat-

ing glucose or cane sugar with graphite

stirred up in water; one pint of the ma-
terial known under the trade mark
"Aquadag" is mixed with 2^,4 pints of

water, to which is added about 70 c.c. of

the glucose solution sold as "Karo Korn
syrup" or cane sugar boiled down to

molasses. Suitable preservative, such as

a solution of bichloride of mercury, may
also be added. The preparation may be

applied by drawing the wire through a

vessel or cotton waste contaihing it, or

by passing it over a grooved pulley run-

ning in the liquid.

Le Pas, Man.—A contract has been

awarded to the Canadian General Elec-

tric Co., for motors, and to the De Laval

Steam Turbine Co., of Trenton, N.J., for

two 250-h.p., two-stage centrifugal

pumps and two 10-h.p. vertical single-

satgc pumps.
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Arithmetic for the Machinist and Workshop Operative
By J. H. Rodgers

With the further development of this course in arithmetic, it will be found by those who
have followed the introductory lessons and profited by them, that the various practical appli-

cations resulting from, the succeeding lessons will be easily observed and their time and
labor-saving features so appreciated as to be adopted at every available opportunity.

TAPER WORK.

IN
calculating for the offset of the

tail-stock center or angle of inclina-

^ tion of compound rest or dividing

head on the milling machine, or other

means whereby the necessary results are

obtained, some interesting and often ap-

parently difficult pi-oblems may be in-

volved, but by a close scrutiny and an

application of some already noted prin-

ciples, manj', if not all, of these seeming-

ly cut-and-try methods may be accurately

solved by the use of a few formulae and

the knowledge of how to apply them.

When offsetting the tail-stock center to

cut a taper, extremely "accurate results

cannot very easily be obtained, due to

the varying depths to which the centers

go into the work; but for very close ap-

proximate results the formulae on chart

26 are given.

When the taper to be turned forms

only a fraction of the total length, use

D—d L
the formula, = X

—

> where L=
2 1

length overall, 1 = length of taper, and
D and (d) same as before.

Example:—A piston rod 3 ft. 2 in.

long has a taper end with a length of

6 in., large diameter 2% in. and small

diameter 21/2 in. Find offset of tail-

stock center.

D—d L 2.75—2.5

By formula, = X—=
2 1 2

38 .25 38 4.75

X—=—X~~=—'—= -"91 inches, or

6 2 6 6

51
— in. nearly.

64

the error will be in proportion to the

position in height of the tool. This may
be easily seen when fitting tapers. If the

tool be not on a level with the lathe

centers, each additional cut will show

a different taper.

In fitting tapers or odd shapes in

forming tools for bar stock or sheet

metal, allowance must be made for the

necessary stock. To form the stock, the

space (a) and the space (s), chart 27,

will necessarily need to be the same,

but if the punch be lowered so that the

faces (a) come together, there will still

remain clearance between the two faces

at (s), due to the vertical travel of the

punch. This may be more clearly shown

at 2 and 3, where 2 shows the punch

resting freely in the die, while at 3

TAFE/?S.

center ir^ ce/iter. d- sma/l di'ame/er.

i> - a//set a/ /aiV-

center

^3i--

taper per /oTF

X /&

center.

Tapers.

Irregular

shapes.

punch \ y^iey
i
punch

ARITHMETIC CH.\RT 20. ARITHMETIC CHART 27.

If the taper run the full length of the

work, or from center to center use rhe

D—

d

formula = , where =: offset

2

of tail-stock center, D = large diameter

and d = small diameter.

E.Tample:—A tapering plug (frus-

trum of a cone) is required, large dia-

meter 8 inches, small diameter 5 inches,

and length, 14 inches. Find offset of

tail-stock center.

D—

d

8—5
By formula, O = = ^=-

2 2

3

—= 1V^ inches.

2

Example:—A shaft similar to that

shown on chart 26, is required, having

an overall length of 5 ft. 3 in. The tap-

ering part (1) has a length of 8 inches

and a taper of % in. per foot. Find

offset of tail-stock center.

Here the equal of D—d is the taper

per foot multiplied by the length over-

all in feet; or .125X5.25=.656, then

.656 21

0= =.328 inches, or —ins. nearly.

2 64

When cutting tapers, care should be

taken that the cutting edge of the tool

is the same height as the centers, other-

wise the work will not be true. As all

tapers are cones or frustrums of cones,

it is obvious that the only possible

straight line will be from the apex to

the base, therefore the cutting tool must

travel upon this line; see A, chart 27.

If the cutting edge of tlie tool be below

or above the center, as at B, chart 27,

the punch is raised equal to the thick-

ness of the metal being operated on.

Shop Problems.

In Canadian Machinery of May 28, a,

short letter appears from J. Davies with

reference to the milling of square cen-

ters. Problems of this nature come gen-

erally under the section of the solution

of triangles. As it will be impossible in

this brief course of lessons to deal with

every specific case where shop arithmetic

may be applied, suggestions such as this

from those who have met puzzling ques-

tions in their daily work, will receive

flue consideration, and if possible be
answered by bringing them to the atten-

tion of the editor.
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SAFETY FIRST IN RIVETING.
As a result of the "Safety First"

iiiovemeiit, numerous safety appliance
laws are being drafted, among the pro-

visions of which are requirements that

riveting hammers embody in their con-

struction devices to prevent the acci-

dental ejection of the rivet set from the

nozzle of the hammer. A novel rivet set

retainer is that now put out with the

"Little David" pneumatic riveter.

The retainer consists of but a single

piece of heavy spring steel, closely

vound into a spiral form. One end of

this spring fits over the outside of the

hammer nozzle and hooks over a pro-

jection integral with the nozzle. The
other end is wound to a smaller diam-
eter. Sets for rivets over yg-inch diam-
eter are formed with a coarse thread,

and are simply screwed into place. Sets

for rivets y^-inch diameter and smaller

are formed with a shoulder, and are

slipped into the retainer while it is de-

tached from the hammer, the shoulder

liolding it in place. The device posi-

tively prevents the rivet set or piston

from being driven out, even when the

hammer is run free.

Other important improvements have
hee'i embodied in the above riveter.

There is but a single ground joint

handle and barrel, and these parts are

securely held together by two bolts, one
01. either side of the barrel. This con-

struction eliminates the need of a vise

in taking the tool apart for inspection,

a feature of value to the structural

worker, as well as others who are not

usually equipped with special facilities

for repair work. There are no threaded
joints on the barrel. The valve chamber
is placed beside and parallel to, instead

of in line with the cylinder, obviating

all possibility of injury to the valve by
the piston. This construction gives a

short tool, adding to its usefulness, as it

can be used in closer quarters.

"Little David" riveters are manufac-
tured by the Ingersoll-Band Co., of New
York and Montreal, and are made with
either outside or inside types of triggers,

in five resular sizes adaoted for all kinds
of riveting work. In addition, there are

two sizes of jam riveters, which have an
exeeptionallv short over-all length, mak-
ing them also peculiarly well adapted
for riveting in verv cramped quarters.—®
FOUNDRY AND MACHINE CO.

EXHIBITION.
We are advised that the coming Foun-

dry and Machine Co. Exhibition to be
held in Chicago during the week of the

American Foundrymen's and Allied As-
sociations' Convention will probably
surpass in scope and variety of equip-

ment last year's junction. A large num-
ber of reservations have already been
made, and several manufacturers have

increased their space of a year ago,
while the number of exhibitors seems
dkely to exceed that of any previous
occasion.

AMERICAN FOUNDRYMEN'S ASSO-
CIATION CONVENTION.

The advance program for the annual
convention of the American Foundry-
men's Association at Chicago, September
7-11, has now been prepared, and will

Iv generally as follows:

Monda'
. September 7.—Registration

at the LaSalle Hotel.

Tuesday, September 8, 10 a.m.—.Joint

meeting with the American Institute of
Metals and Associated Foundry Fore-
men at the LaSalle Hotel. Formal ad-
dresses to be followed by a number of

papers on "Safety Work in Foundry
Operations. '

'

Tuesday, 2 p.m.—Individual session of
the American Foundrymen's Association
at the LaSalle Hotel. Papers will be
presented on "Fnundrv Construction
and Equipment."
Wednesday, September 9, 10 a.m.

—

Joint meeting with the American Insti-

tute of Metals at the Saddle and Sirloin

Club, adjacent to the International

Amphitheater, where the Foundry and
Machine Exhibition Co. will conduct its

big exhibition of foundry equipment and
supplies. This session has been termed
a "Cost Congress." Paper will be read
nnd addreses delivered on the necessity

of obtaining accurate costs in foundry
operations. How to make bids for work
will be discussed and a report on this

ell-important subject will be submitted.

The "ost committee of the American
I'oundymen's Association will present

its annual report, suggesting a revision

of the Standard Foundry Cost System
and a number of papers will be read on
"EflRciency in Foundry Operations."

Wednesday, Noon.—Ladies' luncheon

at the Stockyards Inn.

Wednesday, 2 p.m.—Entire session de-

. voted exclusively to the discussion of

"Malleable Foundry Practice."

Wednesday Afternoon.— Stockyards
iiisnection.

Wednesdav Evening.—Visit to the

White City.

'

Thursdav. September 10, 10 a.m.

—

This session will be devoted to "Steel
Foundry Practice." the program being

prepared by R. A. Bull, senior vice-

president of the American Foundry-
men's Association.

Thursday. 2 p.m.—This session will be

devoted exclusively to the presentation

of papers and the discussion of "Gray
Iron Foundry Practice."

Thursday Evening.—Banquet at the

LaSalle Hotel, for members only.

Speeches will be limited to one or two
audress"s by speakers of national fame.

Banquet for ladies at the LaSalle Hotel.

OFFICERS ELECTED BY ELEC-
TRICIANS.

Canadian Electrical Association. —
The Canadian Electrical Association con-
cluded its twenty-fourth annual meet-
ing on June 26. Colonel D. R. Street,

Ottawa, was re-elected president, and
the other offices were filled as follows.

—

First vice-president, D. H. McDougall,
I'oronto; second vice-president, R. M.
Wilson, Montreal; third vice-president^
Wills Maclachlan, Toronto; honorary
secretary, T. S. Young; secretary-
treasurer, Alan Sullivan, Toronto.
Managing Committee—J. S. Gould,
Smith's Falls; G. W. Magalhaos, Tor-
onto; P. T. Davies, Montreal; H. G.
Matthews, Quebec; A. E. Dunlop, Pem-
broke; J. S. Norris, Montreal; Geo-
Eidd, Vancouver; Robin Boyle, Niagara
Falls; W. G. Angus, Hamilton; W. S.

Robertson, Toronto; E. L. Milliken,

Sydney; L. W. Pratt, Hamilton; H. R.
Mallison, Montreal; H. Hulme, Mont-
leal. The next place of meeting was left

to the managing committee to decide.

TURBINE AUTOMOBILES.
The Royal Automobile Club of Eng-

land has just announced that it wilt

hold a competition next year for internal

combustion turbine motors.

A double novelty is here—a motorcar
run by a turbine and a turbine worked
by internal combustion. It was said

years ago that an internal combustion
turbine would be possible if only plat-

inum were not the most precious of
metals, the idea being that nothing but
platinum or some similar practically in-

fusible metal could be used for the rotor
blades. The action of the Royal Au-
tomobile Club in announcing this com-
petition indicates that substantial pro-
press has been made, for otherwise there
v.'ould be no reason for such an an-
nouncement.

"As a matter of fact," writes W.
Whittall, motoring editor of the Illus-

trated London News, "I am able to say
that not only has such progress actually

been made, but that there is in existence

at the present moment an internal com-
bustion turl'ine motor which I am told

c;n excellent authority does comply with
all the requirements necessary,- for suc-

cess. In power output for weight of
motor it compares quite favorably with
engines of the reciprocating type, while

in point of fuel efTiciency I am told that

it leaves little to be desired."

.jSt

Strassburg, Sask.—^^The general con-

tract has been awarded to Winnipeg En-
gineering Co.. for the supply of material

and construction of a telephone system,

at a cost of $6,575 for East Mt. Royal
Telephone Co.
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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

UNIVERSAL PORTABLE ELECTRIC
GRINDER.

'TpHE Standard Electric Tool Co. of

Cincinnati, Ohio, have placed on the

market a new grinder of the aerial type

for surfacing rough castings and for huf-

For high pressure, where a large vohime
of water is required, the Hydraulic

Press Mfg. Co., Mount Gilead, Ohio,

have designed and are putting upon the

aiarket the Hydraulic Three Way Pilot

Operated Poppet Operating Valve shown

UNIVERSAL PORTABLE ELECTRK' GRINDER.

ing. This tool has a universal motor
that operates on both alternating and
direct current, being interchangeable,

with enqual efficiency. It is especially

adapted to low frequency circuits such as

25, 30 and 40 cycles.

The motor is form-wound and impreg-

nated in Bakelite, which method of wind-
ing and insulation prevents short cir-

cuits, grounds and other troubles inci-

dent to high speed apparatus if con-

structed according to slow speed motor
practice. The speed is 6,000 r.p.m. and
the tool is fitted with an emery wheel of

4 ins. in diameter, 1 in. face. Ball bear-

ings are employed throughout.

The motor has a capacity of 1/2-h.p.

and claimed to be durable and efficient.

It is highly effective on alternating cur-

rent. The workmanship and material are

high grade, and the tool will stand up
under the most vigorous continuous ser-

vice.

®
PILOT OPERATED HYDRAULIC
POPPET OPERATING VALVE.

Those who operate high pressure
hydraulic presses requiring a very large

volume of water find it difficult to obtain
an operating valve which has sufficient

internal areas for this service and one
which can be easily controlled. It is an
easy matter to design a valve with large
openings and large valve seat areas, but
the difficulty arises in its manipulation.

by the accompanying ill.istration. This

\alve has a steel body and is designed

for a pressure of 5,000 pounds per

gun metal bronze is used in constructing

the valve seats and checks, while the

operating cylinder, glands and rams are

cast of steel.

This type of operating valve is con-

trolled by means of two small pilot

valves. These are marked A and B in

the illustration and are necessary on
account of the large area of the main
valve openings. These controlling oper-

ating valves need not be located near the

main valve as shown in the illustration,

but may be located at any point conven-

ient. The main valve may be located

under the press next to the cylinder and
out of sight and yet be controlled by the

pilot valves which are located at any
convenient place on the floor. This is a
feature often overlooked by operators

of hydraulic equipment.

The main valve has three openings
and four positions. The first applies

the pressure to the press; the second
holds the pressure on the press, line and
pump; the third holds the pressure on
the pump and line and relieves it from
the press, while the fourth position re-

lieves the pressure from both the press

and pump. The method of obtaining the

four positions is described as follows:

LINE FROM
PUM

RETURN
' LINE TO
TANK

PII,OT OI'KRATED HYDRAULIC JOPPET OPERATED VALVES.

square inch and upwards. It has double Position No. 1, lever No. 1 should be
checks and flanged connections. Special forward and lever No. 2 reverse.
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Position No. 2, lever No. 1 reverse and

lever No. 2 reverse.

Position No. 3, lever No. 1 reverse and

lever No. 2 forward.

Position No. 4, lever No. 1 forward

and lever No. 2 forward.

Either of these pilot valves used to

operate this poppet operated valve may

be employed singly to control the opera-

ation of an hydraulic press which re-

quires a medium amount of pressure.'

Each valve has three openings, two

checks and three positions. "When used

singly to control the pressure on a single

hydraulic press their operation is des-

cribed as follows:

The middle position is neutral. With

the valve in this position, the pressure

is held on the pressure line and the re-

turn line from the press is closed. In

the forward position, the pressure is

applied to the press and the return line

is closed. In the reverse position, the

opening from the pressure line is closed,

the pressure is held on the line, and the

press cylinder is open to the return line.

This type of pilot valve is suitable for

use where the pressure is to be held on

the line, but not where the pump is to

run free while the pressure is held on

the press.

from high carbon steel, accurately ground
fitted with higli grade ball thrust and
adjustable lock nuts. The quill is ac-

curately ground and graduated, and in-

NEW DESIGN VERTICAL DRILLING
MACHINES.

One might be almost justified in con-

cluding that in multiplicity of number

and more or less variety in design it were

somewhat hard to produce anything of

really outstanding merit in drilling ma-

chines, yet in spite of any tendency that

way, there is development and progress

being recorded in this important mech-

anism and in the "New Century" 22 and

25-inch vertical drilling machines which

form the subject of this article there are

quite a number of features worthy of

attention.

It were superfluous, perhaps, to re-

mark that high grade workmanship,

weight and power for their particular

duty are basic factors in these pro-

ducts. The drilling capacities are such

also as to fulfil the high speed require-

ments of modern manufacturing shops.

Among several improvements may be

noted the following:

—

The entire column and arms are in

one casting, and the machined portion

of the column is ground to within the

finest limits of accuracy. The bearings

are gun metal ring-oiling, while the back

gear pinions and clutches operating

same, and the driving bevel pinions are

steel.

The automatic feed has four changes,

operated by a lever, with positive stop

to each position of feed. The drive is

positive, by high grade roller chain. All

feed gears are of steel, and hardened

where necessary. The spindle is made

NEW CENTURY 22-INCH FIXED HEAD
DRILLING MACHINE.

ternally lubricated by means of a double

spiral groove, and fitted with steel rack

which is inserted in a miled groove.

The new patented cross axle feed me-
chanism for engaging, and disengaging

NEW CENTIIKY 2n-INCH SLIDING HEAD
DRILLING MACHINE.

the automatic and hand worm feeds,

while practically instantaneous and ab-

solutely positive, enables a fixed worm
bracket being used, the worm wheel be-

ing always in mesh, the mere fraction

of a turn of the knurled boss on the
worm wheel throwing the feed instantly

in or out of action. The top driving

shaft has forced internal lubrication to

the cone pulley and back gears.

The table is of large diameter, heavy
and well-ribbed, while the table bracket

is of improved and massive design, the

rack for raising and lowering same be-

ing of steel.

The tapping reverse control rod is

carried inside the column, while the

pedal is fixed in the center of base plate

and is detachable. The following ex-

amples of normal drilling on these ma-
chines under ordinary workshop condi-

tions and without special preparation
are worthy of notice:

Diameter of drill 1 in. I14 in. IH in.
Revs, per minute . . . . 40O 250 250
Revs, per 1 in. feed 50 50 74
I'enetratlon speed 8 in. 5 In. 3V^ In.
Cubic inelies of metal
remoTert per minute. C14 in. 6 in. 6 in.

Referring particularly to the 22 Lns.,

drill with fixed head, the distance from
center of spindle to column is IIV2 ins.;

vertical movement of spindle, 12 ins.;

spindle speeds with back gear, 16-26-40-

64; spindle speeds without back gear,

100-160-250-400; spindle revolutions per

inch of automatic feed, 51-74-121-174;

diameter of table, 21 ins.; vertical

movement of table, 20 ins. ; size of base,

41% ins., by 20 ins.; height from floor

to top of cone pulley, 84 ins. ; approxi-

mate net weight, 1,200 lbs. The vertical

adjustment of sliding head is 15 inches.

In the case of the 25 ins. drill, the dis-

tance from center of spindle to column
is 12% ins. ; the vertical movement of

spindle, 12 ins. ; spindle speeds with

back gear, 16-26-40-64; spindle speeds

without back gear, 100-160-250-400;

spindle revolutions per inch of auto-

matic feed, 51-74-121-174; diameter of

table, 24 ins. ; vertical movement of

table, 20 ins.; base 461/2 ins., by 24Vi
ins.; height to top of cone pulley, 84
ins. ; approximate net weight. 1,300 lbs.

The vertical movement of sliding head is

18 inches.

A. A. Jones & Shipman, Ltd., New
Century Works, Leicester, England, are
the builders of the above machines.

NEW JOLT RAMMER.
The illustrations and description refer

to a new jolt rammer invented by Wm.
T. Krause, 3623 N. Ashlands Ave. Chi-

cago. The novel feature of the machine
is the direct compression of the air

necessary for operation through the me-
dium of an electric motor eonected to the

apparatus. ,

Air at atmospheric pressure is taken

into the horizontal cylinder through the

intake valve A, and is compressed suf-

ficiently to raise the plunger and table ia
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the vertical cylinder until the former
uncovers the exhaust port B, whence the

compressed air rushes out and drops the

plunger and table. The horizontal and
vertical cylinders are connected by a

small air port. The idea is to keep the

motor running constantly and so control

the operation of the machine by opening

and closing the quick opening gate valve

C ; in this manner doing away with the

sure in the gear case which will leak out

through the joints of same and blow
away such sand as may tend to work its

way into it. ®—
RAILWAY CONSTRUCTION.

Carloads of steel for tracks on the

C. N. R. route north and west of Kam-
loops are commencing to arrive at Kam-

yKW JOLT RAMMER.

use of a clutch. The photograph shows
the valve C open. By substituting a

three-way valve for the valve C, it is

possible to compress enough air while

the machine is not jolting to run the

vibrator and blow gun, also to compress
enough air in a tank to raise the plunger

and table for pattern drawing.

The claims made on behalf of the ap-
paratus are that it is simple, valveless,

camless, clutchless, springless, and can,

therefore, not get out of order. A high

efficiency is also claimed.

SECTIONAL VIEW OF JAR-RAMMING
MACHINE.

The photograph shows the machine
with the gear case removed and without

the piping. The exhaust is connected to

the gear case, thereby using the exhaust
air which contains a certain amount of

oil to lubricate the moving parts and at

the same time create a very low air pres-

loops. Of the first consignment of 82

ears more than 8,000 tons, 25 carloads,

were received last week and other large

shipments are en route. Traeklaying is

to be proceeded with at once. Forty-five

tliousand tons of rails have been order-

ed by the C. N. P. R. for British

Columbia lines. Bridge building near

Lytton is being rushed so that rails may
be laid from the western end of the

Port Mann-Kamloops section as well as

from the eastern end.

Track laying on the Coalmont section

of the V.V. & E. line through the Sim-
ilkameen is to be started early in July,

states J. H. Kennedy, assistant to the

chief engineer of the line, who has re-

cently returned from a trip over the

Hope Mountain route in company with

A. H. Rogeland, chief engineer of the

G N. R. This portion of the road is to

be used jointly by the Kettle Valley

Railway and the V. V. & E., in accord-

ance with an arrangement between the

two companies.

The V. V. & E. portion of the line

between Coalmont and Otter Summit
will be ready for traffic this summer.
Pending the completion of the main
route from Coquehalla Summit to Hope,
the C. P. R. will operate trains via the

Nicola Valley branch and Merritt,

around by the Kettle Valley line into

the Similkaraeen and the Okanagan.

Rapid progress is being made with the

portions of the Kettle Valley route east

of Coalmont and in the Okanagan.

In order that structural work may be
started on the bridge across the Fraser
near Hope, grading is being done on the

connecting link between the C. P. R.

and the bridge on the north side. The
sub-structure of the bridge is finished,

and as soon as the mile and a half sec-

tion of track which will be required to

furnish the connection has been built,

steel for the bridge will be transported.

Rails for the Hope-Coquehalla joint sec-

tion will be shipped via the C. P. R.,

and over the new bridge to Hope.

CANADA IRON CORPORATION.
The bondholders of the Canada Iron

Corporation, at a meeting held in Mont-
real on July 2, formally assented to the

reorganization plan submitted by the

committee appointed for the purpose
some months ago.

The next step in the reorganization

proceedings will be a meeting of the gen-
eral creditors of the corporation, to be
held at the Courthouse, Montreal, on
July 15. If the creditors give their con-

sent to the plan, arrangements will be
made at once to put it into effect. Fail-

ure to obtain this consent of the credi-

tors would upset all the work of the

bondholders' committee and necessitate

the devising of some new plan of salvage.

The resolution adopted by the bond-
holders to-day provides for the cancelling

of the existing trust deed, and the ac-

ceptance by the first mortage bondhold-
ers of 6 per cent, debenture stock, to be
known as "B debenture stock," on a
new company, the exchange to be on the
basis of par for par. Ahead of this se-

curity will be "A debenture stock," of
an authorized amount of $200,000, of
which not less than $120,000, and not
more than $140,000, will be subscribed at

95 to provide the necessary cash working
capital. Preferred and common shares
will also be created, the amounts to be
determined after negotiation with the

second bondholders, holders of secured
notes, and other creditors of the old cor-

poration.

The old preference and common stock
will be wiped out, but shareholders who
subscribe to the A debenture issue will

be given a bonus of common stock, which,
in the event of the drastic reorganiza-
tion proving, as is likely, a sound and
successful enterprise, will offer some
chance of the old shareholders recouping
their issues, in part at least.

®
Harriston, Ont.—The Harriston Cas-

ket Co. has recently added to the equip)-

ment of their factory a number of new
machines of the most recent construc-

tion, which will largely increase the
capacity of the concern.
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EBEONEOUS USE OF SYSTEMS.

/^ F all the unfortunate words in our languajje, and be it

^^ said, the still more unfortunate results of what it is

intended to stand for or accomplish, that known as

system seems to us—if we might use a slang expression

—

to be the limit.

In the past two and present issues of .Canadian Ma-
chinery, three different types of management have been

featured—the rule-of-thumb, the systematic, and the effi-

cient. It is in no way necessary here to take up in detail

the various points dealt with throughout the series, al-

though subsequent reference may be made to some of these

in our columns. The glaring misconception of business

ideals is clearly indicated in the various articles, and no
one who has read them can have failed to note that

systems figure largely therein.

Nothing in this world was ever accomplished by ad-

herence to system, and nothing ever will be, unless the

turning of human beings into automatons be excepted.

System, or keeping men in the rut, will neither breed nor

yet yill it develop intelligence. For a very good reason.

Intelligence is unnecessary.

It seems to be completely overlooked that what are

known as systems are simply means to be utilized accord-

ing as they suit our purpose or work into our plans to

attain an end or ideal in the most advarltageous way pos-

sible. We may go from Toronto to Port Arthur at the

head of the lakes by the all-rail route or by the rail and
water route. In the former case, we avail ourselves of

the Canadian Pacific Railroad system. In the latter case,

we go over the Grand Trunk Railway System to Sarnia,

and from thence by boat to Port Arthur. Think you that

it is a matter of indiffei-ence, the choice you are called

upon to make, and isn't there a considerable satisfaction

in knowing that you are not tied up to either, which you
would be if only one of the two existed, or if you were
lidden go by either one without choice. The privilege of

choice is sweet ; in other words, you are not a little flat-

tered at being called upon to exercise your own initiative,

and whether the particular decision made be after all the

most advantageous, you gain an experience which will

be later valuable under like or more momentous circum-

stances.

Human beings are entirely distinct from street cars

or railroad trains. The latter run on rails; yes, on

schedule sometimes, but of tliemselves they achieve noth-

ing. Unfortunately, too many of us run also on rails or

their equivalent. We are scheduled to accomplish some-
thing, as in the ease of the train, in a given time, and
maybe are uniformly successful. We seldom, however,

make an effort to get ahead of schedule, thereby failing in

the duty we owe to ourselves in showing some initiative

and in getting beyond system or out of the rut. Not only

so, but we, by failing to note that some others in, or some
section of our organization are well ahead, prevent a

general forward movement, some record accomplishment,

it may be, in product output, and cause valuable time to

be lost through our dogged adherence to system.

It is a Iiopeful sign to see the expression systematic

business management disappear, and its replacement by the

word management only. The highest efficiency, or, for

that matter, any efficiency worthy the name, cannot be

got by system as generally understood. Systems are mere
subsidiaries or routes to be utilized in whole, in part, or

not at all, in the carrying out of our plans, and accom-

plishment and achievement records go to show that thgy

figured in low degree in most cases.

To have to adhere to a definite system is always ex-

pensive, like its prototype in the case of only one rail-

road to a particular destination. Competition in the latter

case usually cheapens transportation (combines excep-

ted), and in business affairs where a definite ideal (that

of the highest efficiency in output is concerned), the indi-

vidual or collective competition to achieve something

higher than the system, something beyond grovelling in

the rut or being a mummified automaton, will, as in the

case of competitive transportation routes, bring its re-

ward. It will, however, be more meritorious, because of

its having raised a higher type of men.
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INDUSTRIAL NOTABILITIES -No. 42

WILLIAM HORSLEY ROWLEY, J.P., president tlie E. B. Eddy Co., match, paper
and woodenware manufacturers, Hull, Que., Avas born at Yarmouth, N.S., March

21, 1851, son of Lieut.-Col. J. W. H. and Ann Norman (Farish) Rowley, daughter of

Henry Greggs Parish, M.D. He was educated in Yarmouth, graduating later from the

Royal Military School, Halifax, N.S., and receiving there his lieutenant's commission.

Mr. Rowley started his business career in the service of the Bank of Yarmouth
about 1867, and a few years later he was in mercantile employment in St. John, N.B.

He was in the service of the Merchants Bank of Canada from 1871 to 1886, being

manager of the Ottawa Branch from 1880. He organized and was a charter member of

the E. B. Eddy Co., occupying the position of Secretary-Treasurer from 1886 to 1906,

since which last date he has been its president. He is a past-president of the Canadian

Manufacturers' Association, and was a delegate to tlie Commercial Congress of the

Empire, in Sydney, Australia, in 1909.

7J

t^^ ^%tLz\

wii.i.i.s.M iiiii!si.i;v i;()\vi,i:v, .].r.

He is a director of the Eastern Canada Manufacturers' Mutual Fire Insurance Co.;
director Eastern Canada Exhibition Association; director Ashbury College; director
Perley Home for Incurables; was president, Canadian Immigration Guild during 1910;
and is an active member and officer of Christ Cliurch Cathedral, Ottawa. Mr. Rowley
has been twice married, one son born in 1912 being the sole surviving issue.

A Conservative in politics and Anglican in religion, a member of the Rideau,
Laurentian, Royal Ottawa Golf, Ottawa Athletic, Ottawa Canoe, Ottawa Hunt, Victoria

Yacht, Ottawa Country Clubs, Ottawa; the Mount Royal, Montreal; and the York,
Albany, and National, Toronto, Mr. Itowley finds his outdoor recreations in angling,

bowling and riding. His residence is Stadacona Hall, Wortiekl, Ottawa.

A first-class business man, and controlling the largest industry of its kind in tlie

British Empire, says public opinion.—Photo, courtesy the International Press.
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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

FeiTO Nickel pig iron

(Soo)
Montreal.

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengarnock 20 00

Summerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 00

Victoria, No. 1 18 75

Victoria, No. 2X 18 50

Victoria, No. 2 Plain .

.

18 25

$13 65

16 00

25 00
Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

Semi-Fin. Nuts over 1 in.

Studs .

.'

72%
65%

LIST PRICES OF W. I. PIPE.

NAILS AND SPIKES.

Standard steel wire nails, base.. $2 15

Cut nails $2 60 2 65

Miscellaneous wire nails. . . 75 per cent.

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

18 10

17 85

17 60

FINISHED IRON AND STEEL.
Per Found to Tj&Tge Buyers. Cents.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b., Montreal.. 2.05

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.15

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.15

Beams and angles, Pittsburgh 1.15

Steel hoops, Pittsburgh 1.35

F.03., Toronto Warehouse. Cents.

Steel bars .'.: 2.10

Small shapes 2.30

Warehouse, Freight and Duty to Pay. Cents.

Steel bars 1-60

Structural shapes 1-75

Plates 1-75

Freight, Pittsburgh to Toronto.

18 cents carload ; 21 cents less carload.

BOILER PLATES.
Montreal.

Plates, 1/2 in- 100 lbs. ... $2 20

Heads, per 100 lbs 2 55

Tank plates, 3-16 in 2 50

Tubes, per 100 ft., 1 inch 9 .50

" " IVi in.

It

IVo

13/1

2

23/2

3

31/2

4

9 50

9 50

9 50

8 75

11 15

12 10

14 15

18 00

Toronto.

$2 20

2 55

2 50

9 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

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

Flat & But. Head Cap Screws 40-10-10%

Finished Nuts up to 1 in. .

.

75%
Finished Nuts over 1 in. . .

.

72%
Semi-Fin. Nuts up to 1 in. .

.

72%

BOLTS, NUTS AND SCREWS.
Per Cent

Stove bolts

Coach and lag screws. . .

.

Plate washers

Machine bolts, % and less

Machine bolts, 7-16

Blank bolts

Bolt ends

Machine screws, iron, brass

Nuts, square, all sizes. . .

.

Nuts, Hexagon, all sizes.

.

Fillister head 25 per cent.

Iron rivets 60, 10, 10 off

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

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 71/0, 10, 10 p.c. off

Wood screws, flathead,

Brass 75, 10, 71/2, 10 p.c. off

Wood screws, flathead.

Bronze 70, 10, 71/2, 10 p.c. off

80 & 71/2

75

45

65 & 10

60

60

60

35 p.c.

414 per lb. off

41/3 per lb. off

BILLETS.
Per Gross Ton

Bessemer billets, Pittsburgh . .

.

$20 00

Open hearth billets, Pittsburgh.

.

20 00

Forging billets, Pittsburgh..'... 24 00
Wire rods, Pittsburgh 25 00

IRON PIPE FITTINGS.

Canadian malleable, 45 per cent. ; cast

iron, 65; standard bushings, 70; headers,

60; flanged unions, 60; malleable bush-
ings, 65; nipples, 80; malleable, lipped
unions, 65.

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

Copper, light $10 50 $11 00

Copper, crucible 12 00 12 25

Copper, uneh-bled, heavy 11 50 11 50

Copper wire, unch'bled... 11 00 11 50

No. 1 machine compos 'n 10 50 10 75

No. 1 compos 'n turnings 9 00 9 00

No. 1 wrought iron 9 00 8 00

Heavy melting steel 7 00 8 50
No. 1 machin'y cast iron 12 00 12 00
New brass clippings 8 50 8 75
No. 1 brass turnings ... 7 25 7 50
Heavy lead 3 50 4 00
Tea lead 3 00 3 00
Scrap zine 3 25 3 50

standard. Kxtra
Nam. Price. Sixes
Diam. per ft. Ins.

y8in$ MYz Vgin!

I4in .06 y^in

%in .06 s/gin

y2in .081/2 i/ain

%m .111/2 %in
.171/2 1 in

.231/, li/ain

.271/2 li/2in

.37 2 in

.581/2 2i/2in

.761/2 3 in

.92 3y2in

strong, D. Ex.
Price Size
per ft. Ins.

i .12 % $
.071/2 34

.071/2

1

.11 iy4

.15 11/2

.22 2

.30 21/2

.361/2 3

.501/2 31/2

4 in

4y2in

5 in

6 in

7 in

8 in

9 in

in

.77

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

4

41/,

5

6

7

8

strong.
Price
per ft.

.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 in

iy4in

iy2in

2 in

2i/2in

3 in

31/2 in

4 in 1.09

4y2in 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

10 in 3.20 ..

10 in 3.50 ..

10 in 4.12 ..

W. L PIPE DISCOUNTS.

The following are Toronto jobbers'

discounts on pipe in effect, April 21,

1913:
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CHAIN.
14 inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

1/2 inch 3.45

9/16 inch 3 45

% inch 3.35

% inch 3.25

% inch 3.15

1 inch 3.05

Above ailotatlong are per 100 lb. weight.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

MISCELLANEOUS.
Cents

Putty, 100 lb. drums $2.60

Red dry lead, 5 cwt, casks, per cwt. 6.00

Glue, French medal, per lb 0.10

Tarred slaters' paper, per roll 0.95

Motor gasoline, single bbls., gal. . , 0.21

Benzine, per gal 0.20

Pure turpentine 0.65

Linseed oil, raw 0.65

Linseed oil, boiled 0.68

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs 3.25

Pure Manila rope 0.15

Lard Oil, per gal 0.60

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $2.75 $2.85

Canada plates, ordinary, 52

sheets 2.75 3.00

Canada plates, all bright 3.90 4.00

Apollo brand, 10% oz.

(American) 4 50 4 40

Queen 's Head, 28 B.W.G. ... 4 30 4 65

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45

Gorbal's Best, No. 28 4 40 4 65

Viking metal. No. 28 4.00 4.20

CAST IRON PIPE.
6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00
Quotations f.o.b. foundry.

BELTING RUBBER.
Standard 60%
Best grades 30%

COLD DRAWN STEEL SHAFTING.
3^ inch $ 4.95

1 inch 8.05

114 inch 12.65

13/8 inch 15.30

11/2 inch 16.50

1% inch 19.40

13^ inch 22.50

17/8 inch 25.80

2 inch 29.30

Prices quoted are cents per foot.

POLISHED DRILL ROD.
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tho same low level. The Dominion Steel

Corporation has decided that in view of

the recent heavy sales to Australian and

Canadian railways, they will be unable

to accept any additional orders for pig

iron for delivery to the United States,

beyond the 25,000 tons already con-

tracted for.

Machine Tools.

Dealers in machine tools report trade

as being very quiet, with little business

offering. Consumers are still holdins'

back until conditions improve, which

can hardly be expected until the fall at

least.

Metals.

Although the metal markets are quiet,

a better tone prevails, and rather more

business is offering. Prices keep at about

the same level, with the exception of tin,

which is stronger, having advanced 3

(cnts a pound.

Trade Gossip
Locomotive Order.—Tlie Canadian Pa-

cific Railroad has ordered 10 locomotives

from the Montreal Locomotive Works.

Jonathan Birch & Co., of Londcr^

Ont., has been awarded a contract for

cast iron pipe, 4 in. to 12 in. diameter,

by the city of St. John, N.B.

The Canadian Westinghouse Co.,

Hamilton, has been given the contract

for the installation of two 3-phase self-

starting synchronous condensers at

$52,900, for the City of Winnipeg.

The Turbine Equipment Co., Toronto,

have sold to the Can. Westinghouse Co.,

one De Laval 6-inch, two-stage turbine

pump with a capacity of 700 gallons per

minute against a head of 300 feet.

The Marshall-Mitchell Hardware Co.

has been awarded the contract for the

heating and ventilation of an addition

to the Alexandra school, Medicine Hat,

;Mta., at a cost of $20,789.82.

Poole & Emery, of Moose Jaw, Sask..

have been awarded the general contract

for a $75,000 office building for the

Saskatchewan Co-operative Elevator Co.

Architects, Storey & Van Egmond, 1013

MeCallum Hill Bldg.

Pressed Steel Car Plant in Eneland.—
Charles T. Schoen, formerly of Pitts-

burgh, the pressed steel car inventor and

manufacturer, announces that he is plan-

ning to establish a plant at Leeds, Eng-

land, for the manufacture of this com-

modity.

Dominion Iron & Steel Co.—Advice

from Sydney, N.S., state that at a meet-

ing of the directors of the Dominion Iron

& Steel Co., it was decided that in view

of their recent heavy sales of rails to

Australia and Canadian railways, the

company would be unable to make any
additional further shipments of pig iron

to the United States. About 25,000 tons

has been shipped so far.

Escher, Wyss & Co., Montreal, liave

been awarded a contract by the town of

Joliette, Que., for the supply of one 201)-

h.p. Francis turbine and two belt-driven

centrifugal pumps, each of two million

gallons capacity, working against 62

pounds pressure when single and in par-

allel, and 130 pounds pressure when
working in series. Surveyer & Frigcn, ol

Montreal, are the consulting engineers.

To Ee-open Plants.—Word has been

received from New Glasgow, N.S., that

the plant of the Eastern Car Co., which

has been closed down for some time, is

to be re-opened and that men are being

engaged to report for work at once.

It is stated that the company has re-

ceived a substantial order from the In-

tercolonial Railway for box cars, wliic'i

will koe)) the works busy for some time.

I'he Eastern Car Co. is the relatively

new formed subsidiary of Nova Scotia

Steel & Coal Co.

Hon William R. Ross, Minister of

Lands, for British Columbia, has re-

ceived a letter from the Dominion

Creosoting Co., Ltd., of South Van-

couver, stating that they have received

iiP order for 160,000 creosoted railway

sleepers from the Bengal & Northwest-

ern Railway Co.. of India, and expres-

sing thanks to the Forest Branch of the

Department of Lands, for its efforts in

interesting the Indian Railway Co. in

British Columbia lumber.

The Steinle Turret Machine Co., Madi-

son, Wis., are making new arrangements

for the sale of their turret lathes, as

their former selling connections with

Manning, Maxwell and Moore, Inc., have

been discontinued. They have appointed

Hill, Clarke & Co.. 15G Oliver St., Boston,

Mass., as their exclusive agents in the

New Eneland States and Laughlin-

Barney Machy. Co., Union Bank Bldg.,

Pittsburgh, Pa., have been awarded tlie

exclusive right for the sale of their pro-

duct in Western Pennsylvania.

Doubling Ford Plant.—The. Ford

Motor Co. will double its Detroit plant

this fall, making it the largest manufac-

turing roneern in the United States, and

probably in the world. Seven new build-

ii gs and a power house are to be erected,

at' a c'jst of about $5,000,000. The

buildings will each be 900 feet long by

60 feet wide and six stories high. The

power house will be 240 feet long, 150

T.ide and 85 feet high, and will house

the largest gasoline engine in the world,

driving motors that will produce 80,000

horse-power. The company plans, with

these increased facilities, to double its

1914 output next year. This means that

when the factory is running full, about

40,000 men will be employed.

Begina En?ineering Society.— The
Kegina Engineering Society executive

for the present year is as follows: —
President, H. S. Carpenter, Board of

Highway Commissioners. Saskatchewan-

Government. Regina; first vice-presi-

dent, L. A. Thornton, city commissioner,

R€gina; second vice-president, R. 0.

Wynne- Roberts, consulting . engineer.

City Hall, Regina; secretarv, J. M. Mac-

kay, superintendent of waterworks, Re-

gina; treasurer, R. N. Blackburn, chief

boiler inspector, Saskatchewan Govern-

ment, Regina.

Hall Engineering Works. A strong^

bid was made recently for the purchase

of the Hall Engineering Works, Mont-

real, by one of the largest British ship-

building firms, but the offer through sub-

stantial was not sufficient to induce Mr.

Thomas Hall, the owner, to part with

the property which is the largest pri-

vately owned ship repairing plant in the

Dominion. The works situated on Jurors

street were e'stablished some ten years

ago by Mr. Hall, who was formerly sup-

erintendent engineer for both the Cana-

dian Pacific and Elder Dempster Com-

panies in London, Eng. They have

grown to a considerable extent since

then, being now valued at a quarter of a

million. This businesslike plant handles

most of the large marine repair work at

the port of Montreal, as well as a good

deal of land work.

Niles-Bement-Pond Co. Achievement

—The Chilean Parliament last year ap-

propriated $30,000 to be given as prizes

to enable them to secure the best designs

for a general railroad shop to have ca-

pacity to take care of 500 to 600 locomo-

tives. 500 passenger ears and 6,000

freight cars; $20,000 to be for the first

prize, and $10,000 for the second. The

Niles-Bement-Pond Co. submitted plans

of wliat they considered to be the latest

practice as exemplified in American rail-

roading. Forty sheets of drawings were

submitted showing the ground plan and

elevation of every building; also a plan

of the yard with tracks, yard cranes,

paving, etc., complete; also plans of the

w-iring, power distribution, etc.; also

plans of a central power station and its

equipments. Two complete plans of

machine and erecting shops were sub-

mitted, one on the transverse pattern-

and one lono-itudinal. The specifications

we're officially received on May 1. and

there were competitors from various

parts of the world. T'^e awards were

made in the first week of >Tune, with the

result that the Niles Co. were given the

first prize.' the second prize sroing to a

combination Beldan and English con-

cern. It is expected that these s''ops

will cost about $3,000,000.
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Establishment or Enlargement ot Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining News.

Engmeenng
Sainia, Ont.—The Mueller Mfg. Co.

will probably build an iron foundry.

London, Ont.—The McClary Mfg.- Co.

are making an extension to their factory

at a cost of $15,000.

Bossland, B.C.—The West Kootenay

Power & Light Co. contemplate the con-

striu-lion of a new lighting system.

St. John's, Que.—The Canadian Hart

Accumulator Co. will shortly begin the

construction of their new factory. Archi-

tect, S. Warwick, Montreal.

St. Vital, Man.—Construction will

commence shortly on the new engineering

building for the University of Manitoba.

The cost is estimated at $250,000.

Toronto, Ont.—The Temiskaming &
Northern Ontario Railway, will install •

heating systems at their new stations.

A. J. MacGee, secretary-treasurer, Tor-

onto.

Bolton, Ont.—Dick's Foundry was

totally destroyed by fire recently. The

damage is estimated at $20,000, against

which there is only about $5,000 insur-

ance.

Berlin, Ont.—The Regal Motor Car Co.

of Detroit, Mich., are building a factory-

here. It is expected that it will be com-

pleted about. August 1. Henry Nyberg
will be in charge.

Guelph, Ont.—The Liu't. Heat and
Power commission has confirmed the

building of the ammonia tanks at the gas

works. It is expected that this woi-k

will cost about $2,700.

Toronto, Ont.—Commissioner Harris

has recommended that the National

Equipment Co. be granted permission to

erect a 400-gallon gasoline tank under

the sidewalk at 1136-1142 College St.

Toronto, Ont.—A new 4-ineh. centri-

fugal pump costing $461 has been pur-

chased for the main sewage disposal

works at Morley avenue. This was the

lowest tender, and was awarded to a

Buffalo firm.

Guelph, Ont.—Two applications have

been received from local manufacturing
concerns asking that a fixed assessment

be irranted. After careful consideration

the committee decided to recommend that

Tolton Bros, be granted a fixed assess-

ment of $4,000 per year for a period of

ten years, exclusive of school and local

improvement taxes, and that Crowe s

Iron Works be given a fixed taxation of

$10,000 for the same length of time and

under the same conditions.

Toronto, Ont.—The Berg Machinery
Mfg. Co. has assigned to J. P. Langley,

and the creditors of the concern will

meet in Mr. Langley 's offices in the Mc-
Kinnon Building, on Friday, July 10.

% The company was engaged in the manu-
facture of brick machinery, engines and

overhead electric

overhead electric

and up
for the

EQUIPMENT REQUIRED.

The Victoria (Australia) Rail-

way Commissioners will receive

tenders at Melbourne, for the

supply of:

3 50-ton overhead electric

travelers.

30-ton

traveler.

3 10-ton

travelers.

up to August 26, 1914,

to September 2, 1914,

supply of:

24 sets air-cooled petrol en-

gine sets for railway inspection

cars and,

1 horizonal plain milling ma-
chine with vertical milling at-

tachment and accessories.

Mails from San Francisco en

August 4, and from Vancouver
on August 5, will deliver the

above tenders at Melbourne
against the respective closing

dates.

Full particulars as to specifi-

cations, etc., may be secured

from the Department of Trade
and Commerce, Ottawa.

magnetite around Gordon river, Barkley

Sound, and elsewhere in the vicinity of

Victoria. The Board of Trade is collect-

ing data on the subject.

New Westminster, B.C.—Negotiations

liave been practically completed for the

disposal of the property of the Morrison

Nail & Wire Works on Lulu Island, the

company having decided to re-open the

plant in New Westminster. Through In-

dustrial Commissioner Darling, a site is

being arranged where suitable trackage

facilities will be available. It is expect-

ed that the plant will be in full operation

within thirty days. According to Mr.

Darling, it is the intention of the com-

pany not to confine business to the manu-

facture of wire and nails but to enlarge

its scope along other lines, including

staples and fencing.

New Westminster.—On most farms in

the Fraser Valley are to be found small

workshops where simple repairs to farm
implements and vehicles are undertaken.

In these shops there are usually a work-

bench, to which is fitted a vise, and a

number of hand tools. Frequently one

finds a forge and anvil, but in the farm
of R. A. Anderson, on the Jackman road,

AldergTove, there ds i^ comparatively

complete machine shop in which is now
being built a small steam engine to be

used for farm work. Mr. Anderson's

shop is equipped with forge, anvil, drill-

ing machine and band saw, and above

the work-benches are cabinets filled with

steel, iron and wood worker's tools.

boilers and general machinery. Anton
Berg is president, John Berg, vice-presi-

dent, and Severn Berg, superintendent of

(he works which are situated at the

corner of Bathurst and Niagara streets.

Victoria, B.C.—A date has now been
set, of which notice is given by adver-

tisement, for the meeting of the various

bodies which are urging the development
of the iron ore resources of Vancouver
Lsland. Representatives of the city

council, the board of trade, the real

estate exchange, the development associ-

ation and the manufacturers' association

will meet to talk over the best way of
inducing operation of the deposits of

Electrical
Chatham, Ont.—The council will prob-

alily extend the electric lighting system.

Kincardine, Ont.—The lighting by-law

was defeated l)y 141 votes on .lune 29.

The proposal involved expenditure on a

plan to put in an incandescent lighting

system.

Montreal, Que.—The contracts will be

let shortly for the electrical work in the

new boiler house of the Toilet Laundry
Co. A. F. Byers & Co., general con-

tractors.

Hamilton, Ont.—An important event

in the history of the city tnolc place on
July 1, when Sir Adam Beck turned on

the hydro-electric street lights. The
Cataract Co. has had this contract for

fifteen years. Tinder the new system the

cost of lighting the streets has been in-

creased to .$88,000. but it is claimed that

the city will be much better lighted.
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Blenheim, Ont.—At a representative

meeting Ijeld here on June 30, steps were

taken to have the Hydro-electric Power
Commission of Ontario report upon a

hydro-radial railway from St. Thomas to

Amherstburg, to serve the district lying

along the north shore of Lake Erie. A
permanent organization was formed,

with Mayor Little .of Blenheim as Presi-

dent.

St. Cathaxines, Ont.^Estimates have

been prepared for the laying of an orna-

mental, underground lighting system for

the Hydro-Electric Commission as fol-

lows: 105 single light standards with

1,000 candle-power lamps, approximate

ecst $11,304; 61 single light standards

with 100 watt lamps, approximate cost

$6,093. Chairman Commission, J. S.

Campbell.

General Industrial

Ottawa, Ont.—Fire recently destroyed

the bakery owned by E. Renaud.

Richmond, Que.—The Boston Last Co.

are making extensions to their factory.

London, Ont.—The Forest City Glass

Co. will make an extension to their fac-

tory.

London, Ont.—The A. A. Langford Co.

will build a stationery factory to cost

$36j000. /

Hamilton, Ont.—L. 0. Buist will prob-

ably make considerable extensions to his

ice ereaih factory.

Brantford, Ont.—The Canada Glue Co.

will build a factory here. P. Kreisman

is general manager.

London, Ont.—The London Free Press

Printing Co. will make an addition to

their plant. J. M.,MoQre, architect, Lon-

don.

Langham, Sask.—Fire destroyed Peter

Wiebe's flour mill and the National Ele-

vator here, recently. Loss $40,000, in-

surance about $5,000.

New Westminster, B.C.—The directors

of the Pacific Chocolate Factory, which

was destroyed by fire recently, state that

the loss is estimated at about $35,000.

The plant will be rebuilt.

Regina, Sask.—Application has been

made to the city council for the city to

erect a $15,000 broom factory and sell to

the Western Broom Co. on easy terms.

N. R. Darraeh, Western Trust Bldg., is

the architect.

Bathurst, N.B.—The construction of

the new pulp mill at this place has been

started and workmen are now busy on

the foundations. A much larger force

of men is soon to be put to work and the

buildings will be completed as soon as

possible.

Highland, Alta.—The Farmers' Co-op-

erative Elevator Co. has the material on

the ground for their new elevator. This

makes three elevators, for Highland, and
present indications are that every one of

them will be taxed to their utmost ca-

pacity to hold the grain this fall.

Toronto, Ont—A $90,000 cigar fac-

tory will be erected by Andrew Wilson

& Co., at 14 and 16 Front street west.

The permit was issued last Friday by
Ibe City Architect's Department. The
factory will be four storeys high and
will be constructed of steel and brick.

Calgary, Alta.—Twelve hundred
miners have been thrown out of work
and the town of Hosmer, not far from
Fernie, B.C., is about to be abandoned
by its population owing to the fact that

the coal mines at that point, owned and

operated by the C. P. R. have been shut

down for good. The work of dismantling

the machinery is well under way.

Winnipeg, Man.—Damage to the ex-

tent of approximately $2,500 was caused

by fire on June 26, at the premises of the

Alaska Bedding Co., Sutherland street.

The fire started in the japanning room,

and was caused by the spilling of some
flaming japan from a pail in which it

was being carried. The damage is cov-

ered by insurance.

Montreal, Que.—rit is estimated that

13,000,000 bushels of American grain

have been received in the Montreal ele-

vators since the opening of navigation

this year. This is much in excess of pre-

vious consignments received from the

States for any corresponding period, and

is considered to be a factor in the present

gi-ain congestion at the Montreal ele-

vators.

Rossland, B.C.—J. S. Deschamps, lum-

berman of Rossland, and former mayor,

has announced that he will build a 40,000

capacity mill, employing about sixty men,

in the city of Nelson. He has negotiated

for a site once used by the Yale-Columbia

Lumber Co., which burned out, and also

for three million feet of logs at Nelson,

through W. A. Anstie, general manager

of the company.

Tillsonburg, Ont.—Following the pass-

ing of the by-law permitting the sale of

the mortgage on the property of the

Dominion Linen mills to the new com-

pany promoted by Ferguson and San-

son, the promoters promise that the mills

will be in operation in a very short time

after the passing of the by-law. There

is a provision also, giving a fixed assess-

ment for a period of years to the new
company.

Medicine Hat, Alta.—-The Hedley
Shaw Milling Co., a subsidiary of the

Maple Leaf Milling Co., has been formed
to take over the contracts and business

of the Maple Leaf Co. at Medicine Hat.

The Hedley Shaw Co. has an authorized

capital of $1,000,000 and an authorized

bond issue of $250,000. Of the latter

$150,000 has been sold to a syndicate

composed of the principal interests in

the Maple Leaf Co.

Saskatoon, Sask.—At a meeting of

leading business men held in the Board
or Trade oflice recently, a proposition

was considered which, if it can be car-

ried through, will mean the establish-

ment of a new and desirable industry

in Saskatoon. It concerns a firm already

established in business here which, if

the necessary backing can be secured, is

prepared to branch out in a line of manu-
facturing not at present undertaken.

Regina, Sask.—A brick plant with a
capacity of 40,000 bricks per day will be

erected here in the near future, if the

experiments being carried out by Dr.

Andrews are successful. Dr. Andrews
claims to have found a cheap method of

converting Regina clay into the very

best quality of brick, and the samples

he has displayed fully justify his state-

ments. R. E. A. Leach is looking after

the financing of the company and is re-

ceiving excellent support.

New Westminster, B.C.—The Nanaimo
Cannery Co., which operated a plant near

the Brechin Road up to last season, has

now been reorganized and will hence-

forth be known under the firm title of

Broder & Lucier. The new proprietors

have had several years' experience in the

cannery business on the Eraser River,

and speak very hopefully of the pros-

pects of the industry, in this district,

which they believe to promise a brighter

future than the Mainland.

Winnipeg, Man.—The Watkins Medi-

cal Co., will erect a three-storey rein-

forced concrete warehouse and factory

at the Annabella street subway to cost

$95,000. Operations commence at once,

the Haglin Stahr Co. being the contrac-

tors. The building will be 85 feet wide,

95 feet high, and though three-storeys in

height at first, is designed to carry five

additional ones. It will be completed by
December 1. The head office of the firm

is in Winona, and the architects are

Woodman & Carey, of Winnipeg.

Municipal
Berlin, Ont.—A number of citizens

are protesting against the proposal to

establish a gas plant in a certain section

of the city.

Elmira, Ont.—A by-law will be voted

on by the ratepayers on July 14, to

authorize the raising of $2,000 for the

waterworks system.
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Moncton, N.B.—The council are con-
sidering the question of installing a
municipal power plant.

Trenton, Ont.—Work on sewer exten-
sion has commenced under the direction
of the engineer. About $25,000 is to be
expended on the improved system.

Berlin, Ont.—Ratepayers of Waterloo
on July 4, carl-ied the Doering Trunk Co.
by-law for the town to grant a loan of
$15,000 for a number of years. The vote
in favor of the by-law was 373, against
126.

Castor, Alta.—The town council con-
template purchasing (1)—6 in. piping;
(2)—12,000 gallon tank; (3)—suitable
pumping engine, for the purposes of fire

'equipment. Mayor Geo. M. Dillon, secre-
tary-treasurer. L. B. Brown.

Calgary, Alta.—Three by-laws were
L-arried by the ratepayers recently by
large majorities. They included $360,-
000 for exhibition buildings, $300,000 for
electric light extensions and $90,000 for
the street railway. The park improve-
ments by-law was defeated.

Mimico, Ont.—At a meeting held here
on July 2, a Board of Trade was formed
and officers were elected as follows:
president, James Gormaly; first vice-

president, E. Coxhead ; second vice-presi-

dent, J. H. Doughty; treasurer, W. W.
Burgess, secretary, B. W. Ballard. A
council of twelve members was also
elected.

Fredericton, N.B.—The fire committee
of the city council met recently to
consider the question of repairs to the
fire alarm system. The battery room,
which is now situated in the tower of the
city hall, will eventually be removed to
the new central station. A storage bat-
tery will be installed, instead of the wet
cell system now in use.

Guelph, Ont.—On account of the pres-
ence of so many factories in the lower
end of St. Patrick's Ward, and their de-
mand for light and power, the erection
of another high tension transforming
station, similar to the one on Huskisson
street, has been decided upon. It will

cost in the neighborhood of $4,000, and
will be proceeded with at once.

Stratford, Ont.—At a special meeting
of the Council in committee last Thurs-
day, Chief Kappele was instructed to ask
tenders for one steam fire engine, one
city service ladder truck, one horse-
drawn combination chemical and hose
wagon. In connection with the latter,
tenders will also be asked for a motor-
driven wagon for the same use.

Winnipeg, Man.—Tenders for the con-
struction of 84.72 miles of the aqueduct
of the Shoal Lake water project, costing
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approximately $8,729,000, will be called
by the Administration Board of the
Greater Winnipeg water district, and
they will be opened September 19. The
work will be divided into five sections,

exclusive of the Indian Bay intake. The
aqueduct will extend from the reservoir
site beyond Transcona to the Shoal Lake
end.

Toronto, Ont.—The controllers last

Friday approved of the speciiieations

submitted by Works Commissioner Har-
ris for the Don section of the Bloor
street viaduct, and decided to call for
tenders immediately. Although the spe-

cifications are for steel, the city coun-
cil has already issued instructions to the
Board of Control to call for both steel

and concrete, but the contractors tender-
ing in concrete are supplying their own
specifications. There are 70 drawings in

Mr. Harris' steel specifications.

Renfrew, Ont.—At the regular meet-
ing of the town council on July 1, a by-
law was introduced by Councillor Mac-
donald to establish a fire limit within the
town and for regulating the erection of
buildings within such limit. It duly re-
ceived the necessary three readings. A
by-law was introduced by Councillor
Murphy and passed, providing for tak-
ing the votes of the electors on the by-
law to install a new electric lighting sys-
tem. This latter by-law also received its

third reading, which is to raise, by way
of a loan, the sum of $16,000 to install

the proposed new electric lighting sys-
tem.
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and domestic, about $158,000; sewage
disposal works and sewer connections,
about $72,000; completion of Broad
street subway, about $17,000.

Marmora, Ont.—Owing to the fre-
quency of fires, residents realize the ne-
cessity of some system of fire protection.
Business men and others have been con-
sidering the matter for some time, and a
proposition is to be submitted to the
ratepayers. Last year the fire loss was
$35,900, which is a tremendous amount
for a town of this size. In most cases
these fire losses could have been greatly
reduced if there had been a system of
fighting the fires. There have also been
serious fires this year, the most serious
being on May 24, when several thousand
dollars' worth of property was con-
sumed.

Personal
Charles Dow, the general manager of

the Mersey Docks and Harbor Board, of
Liverpool, Eng., has sailed on the Me-
gantic for the Old Country.

Thomas Long, of Toronto, vice-presi-
dent of the Collingwood Shipbuilding Co.,
has been created a Knight of the Order
of St. Gregory the Great by the Pope.
This is a lay order and the recipients are
honored for extreme friendship to the
church.

H. K. Clark, who for the past six
months has been with the Wilt Twist
Drill Co., of Can., Ltd., Walkerville,
Ont., having completed his work, in the
organization of a sales department, is

now with the Agnew Elec. Welder Co.,
as manager of their Canadian factory at
Walkerville.

Regina, Sask.—The Regina city coun-
cil has adopted the commissioners' re-
port regarding the reduction of the
works program for the current year.
The total expenditure is reduced from
$3,589,518 to $2,237,165. It is not pro-
posed to construct this season the Ham-
ilton street bridge or the new fire hall.

Works will be undertaken practically
as follows: Extension to power and light
distributing system, ,$380,000; general
expenditure on w'aterworks, $250,500;
pavements, approximately $147,000; gen-
eral hospital, $111,000; sewers, storm

Lieutenant Owen Lewis, R. N. R., who
has been commander of the Royal Mail
Steam Packet Chignecto since she has
been engaged in the service between
Halifax and the West Indies, has been
recalled by his company to take com-
mand of one of the R. M. S. P. Co.'s

'

trans-Atlantic liners.

Edward W. Cox, director of the
Canadian General Electric Co., Ltd., To-
ronto, died at Folkestone, England, on
June 27, following an operation. Mr.
Cox was born in Peterborough in 1864
and was principally identified with the
Canada Life Assurance Co., succeeding
to the presidency after the death of his
father. Senator Cox.

E. W. Alderman, an experienced re-
frigerating engineer, who has been con-
nected with the Vilter Mfg. Co., for a

~

good many years has been appointed
manager of the Pittsburgh district, and
will have his headquarters at .314 Curry
Bldg., Pittsburgh, Pa. He succeeds Mr.
H. W. Loecher, who lias been transferred
and will be located at the main ofl!ice in
Milwaukee.

J. P. Case has been appointed Cana-
dian representative for the Brown
Hoisting Machinery Co., succeeding F.
A. Peck, who has resigned. Mr. Case
has been identified with the Brown Com-
pany for many years and is entirely con-
versant with all Brown hoist products.
He will spend all his time in Canada and
will be assisted in his work in this ter-
ritory by Hoyt E. Hayes.

Major R. W. Leonard, owing to tlio
near completion of the Transcontinental
Railway and the demands of his privatB
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affairs upon liis time, Las tendered liis

resiguatioa as Transcontinental Commis-

sioner, and an Order-in-Council was
passed by the cabinet recently accepting

it, and leaving the work of the commis-

sion to Hon. Frank Cochrane, Minister

of Railways. A bill adopted at the re-

cent sessions enables the Minister to ex-

ercise the powers, and discharge the

duties, of the commission and under his

personal supervision the work will bo

completed.

Tendenders
Winnipeg, Man.—Tenders were re-

ceived by the undersigned up to Monday,

Jul}' 6 for the erection of a brick and

stone school building- at Charleswood,

Man. E. D. Tuttle, Architect, 709 Mc-

Arthur Building, Winnipeg.

Medicine Hat, Alta.—Tenders ad-

dressed to James L. MacCallum, secre-

tary of the Medicine Hat School Board,

and indorsed "Tenders for Heating,

Ventilating, Plumbing and Gas Fitting

of the Primary School," will be received

up to July 13th, 1914.

Winnipeg, Man.—Tenders are being

received Tuesday, July 14, 1914, for the

supply of Ornamental Lamp and Trolley

Poles. Instructions to bidders, specitica-

tion and form of tender may be obtained

at the office of the City Light & Power
Department, 54 King street, Winnipeg.

M. Peterson, Secretary.

Ottawa, Ont.—Tenders will be received

until Tuesday, July 14, 1914, for dredg-

ing required at Kincardine, Bruce Mines,

Port Hope or Little Detroit, as the case

may be. Combined specification and

form of tender can be obtained on appli-

«ation to R. C. Desrochers, Secretary,

Department of Public Works, Ottawa.

Toronto, Ont.—Tenders will be re-

ceived for the building of an addition to

the Macpherson Avenue hydro sub-sta-

tion, including' excavations, masonry

work, brick work, steel work, etc., until

Thursday, July 16, 1914. Plans and spe-

cifications may be seen and consulted at

the Station Construction Office, Duncan

Street sub-station.

Toronto, Ont.—Tenders will be re-

ceived up to Tuesday, August 18th, 1914.

For the installation of coal and ash

handling apparatus at the main pumping
station. Specification and tender form

for the foregoing may be obtained upon

application at Room 12, Purchasing and

Accounting Section of the Department
of Works, City Hall.

Grimsby, Ont.—The Queenston and
Grimsby Stone Road Committee will re-

ceive tenders for the building of a steel

bridge with a concrete floor, span about

32 feet, width about 28 feet, over the

Forty Mile Creek, in the Village of

Grimsby. Plans and specifications may
be seen at the office of W. B. Calder,

Grimsby. Tenders will be received up to

July 11th, 1914.

Edmonton, Alta.—Tenders are now
being called by the Edmonton Exhibition

Association for several building im-

provements at the exhibition grounds

that will result in a relief to the conges-

tion now experienced in several depart-

ments connected with the summer fair.

The programme includes an addition to

the manufacturers' building, two new

cattle b.irns, one new sheep barn and an

up-to-date lavatory.

Prince Rupert, B.C.—Tenders will be

recived by E. A. Woods, city clerk.

Prince Rupert, up till Monday, July 20,

1914, for the supply of approximately

8,000 linear feet of 6-inch and 2,000

linear feet of 10-inch diameter steel pipe

and fittings. Specifications and forms of

tender may be obtained at the City Engi-

neer's office, Prince Rupert. W. Mc-

George Mason, city engineer.

Ottawa, Ont.—Tenders will be received

until Monday, June 27, 1914, for 270,000

lbs. of galvanized iron telegraph wire, de-

liveredat Montreal, Que. ;also 342,000 lbs.

of same delivered at Vancouver, B.C.

Specification and forms of tender can be

obtained on application to the ofifice of

the General Superintendent at the Gov-

ernment Telegraph Service of the De-

partment of Public Works, Ottawa, R. C.

Desrochers, secretary. ^

Orillia, Ont.—Tenders will be received

by the secretary of the Orillia Water,

Light & Power Commission, for the fol-

lowing works, until Monday, July 27,

1914: (A) laying water mains; (B 1)

constructing reinforced concrete, coagu-

lating tank and pump house foundation;

(B 2) constructing brick pump house;

(C 1) furnishing cast iron water pipe

and specials; (C 2) furnishing steel

v^ater pipe and specials; (D) furnishing

gate valves and hydrants; (K) laying of

intake pipe in Lake Couchiching. Plans

and specifications may be- seen at the

commission office, Orillia, Ont.

Orillia, Ont.—Tenders will be re-

ceived by the secretary of the Orillia

Water, Light & Power Commission, Or-

illia, for the following works, until

Tuesday, Aug. 4, 1914: (E) Furnishing

and erection of motor-driven turbine

pumps and equipment; (F) furnishing

and erection of "Diesel" oil engine and

appurtenances; (G) furnishing and er-

cttion of mechanical pressure type fil-

tration plant. Plans and specifications

may be seen at the Commission office,

Orillia, Ont.

Ottawa, Ont.—Tenders will be received

until Monday, July 27, 1914, for 23 knots
of single conductor submarine telegrapn

cable (107 lbs. copper and 150 lbs. gutta-

percha per knot) with sheathing of 12

No. 8 s.w.g. iron wires, to be delivered at

Halifax, N.S., within eight weeks after

order if one is given. Also for 14 knots

same as above on several reels lor dis-

tribution to be delivered at Vancouver,
B.C., earliest dates of delivery desirable.

Specification and forms of tender can be
obtained on application to the office of

the General Superintendent of the Gov-
ernment Telegraph Service at the De-
partment of Public Works, Ottawa, R. C.

Desrochers, Secretary.

Shoal Lake, Man.—Tenders, addressed

to the undersig-ned, will be received up
till Thursday, 16th Jul^-, 1914, for the

following contracts : 1. Furnishing and
installing generator, exciter and switch-

board; 2. Furnishing transformers and
meters; 3. Construction of brick power
house building. Plans and specifications

may be seen at the offices of the Consult-

ing Engineers at Winnipeg and Calgary,

and at the town hall. Shoal Lake. A de-

posit of $25 will be required on Con-
tract No. 3, which will be returned to

bona fide tenderers on return of the

papers. F. Dobbs, secretary-treasurer,

Shoal Lake, Man. The John Gait Engi-
neering Co., consulting engingeers.

Trade Gossip

Mussens, Ltd., Montreal, have received

an order for a "Ruston-Proctor" steam
road roller to cost $4,000.

The New York Continental Jewel Co.,

New York, will install a mechanical fil-

tration plant at Laval des Rapides, Que.

Ottawa, Ont.—A special meeting of

the shareholders of the Lake Erie &
NTorthern Railway Co. has been called

for August 4 in Montreal to consider the

advisability of leasing the line to the

Canadian Pacific Railway. It is proposed

to cancel a mortgage securing $500,000

of second morta'ag'e bonds and to provide

a new mortgage to secure a new issue.

The Dominion Government have
placed orders for supplies for'the De-

partmental Dredging Branch during the

fiscal year 1914-15 as- follows: for

Prince Edward Island—chain, W. H.

Thorne & Co., St. John. N.B.; hose, Geo.

T. Polly, St. John, N.B., and the General

Supply Co., of Canada. Ottawa; oils and
greases, the British American Oil Co.,

Ltd., Montreal; paint, paint oils, etc.,

R .C. Jamieson & Co., Montreal ; Manila

rope. Consumers' Cordage Co., Montreal

;

wire rope, Poole & Thompson, Monta-

gue, P.E.I. ; steam pipe, valves and fit-
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tings, the Canadian Fairbanks-Morse
Co., St. John, N.B. The supplies were
ordered for Ontario and Quebec as fol-
lows: chain, Lewis Brothers, Ltd, Mont-
real; hose, the Canadian Fire Hose Co.,
Montreal, and the Builders ' Supply Co.|
Ottawa; oils and greases, W. F. Kelly
Oil Co., Kingston; paint, paint oils, etc!!,

the Ottawa Paint Works, Ottawa;
Manila rope, Consumers' Cordage Co.,
Montreal; wire rope, Dnimmond, Mc-
Call & Co.. Montreal; steam pipe,
valves and fittings, Empire Mfg. Co.,
London, and Samuel Fisher, Registered,'
Montreal. For Nova Scotia and New
Brunswick, orders were given thus:
chain, Norman S. Sancton, St. John;
hose, Estey & Co., St. John; oils and
greases, the British American Oil Co.,
Montreal; paint, paint oils, etc., R. c'
Jamieson & Co., Montreal; Manila
rupe, Con.<umers' Cordage Co., Mont-
real; wire rope, the General Supply Co.,
of Canada, Ottawa; steam pipe, valves
and fittings, the Canadian Fairbanks-
Morse, Ltd., Montreal.
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Electric Co., for two 3-phase regulators
at $4,625; The Canadian Westinghouse
Co., for 2 single-phase regulators at
$2,071. Engineer, J. G. Glasseo.

New Toronto, Ont.—The offer of the
Cargo Bridge & Iron Co.. Bridgeburg,
Ont., to supply a 75,000-gallon steel tank
vith tower for $4,450 was accepted, be-
ing the lowest of four tenders. There
were three offers for an 18-inch steel
intake pipe and that of the Thor Iron-
works Co., Toronto, at $2.25 per font was
accepted.

London, Ont.—The London and Port
Stanley Railway Commission has award-
ed contracts as follows: Angle bars and
tie plates, Algoma Steel Corporation;
spikes, J. J. Gartshore Co., Toronto;
track bolts, Steel Company of Canada;
guard rails and switch stands, Canadian
Ramapo Iron Works; and concrete pipe,
Canadian Concrete Products Co., Lon-
don.

45

.
Ottawa, Ont. — J. a. Langelier has

purchased a site for $28,000, and will
probably build a warehouse.

Gait, Ont—The site is being cleared
and erection of the new Armory to cost
$75,000 will soon be commenced.

Cochrane, Ont.-A new public school
will be built here at a cost of $30,000.
Architects, Angus & Angus, North Bay.

Brantford, Ont. - The Brantford
Realty Co., will erect a factory to cost
$28,000. Architects Barber & Tillev
Brantford.

^'

Toronto, Ont.-The Crofton Storage
Battery Co., will build a brick ware-
iiouse at 423 Queen street west, to cost
$20^000.

Toronto, Ont.—J. A. Thatcher has ob-
tained a permit to erect a 6-storey brick
A\arehouse at No. 9 Laplante avenue, to-
cost $30,000.

Contracts Awarded
Welland, Ont.-The Standard Crush-

ed Stone Co., have been awarded a con-
tract for making 34 miles of good roads
at .$4,850 per mile.

Westmount, Que.—The council has
awarded a contract to Eugene Phillips
& Co., Montreal, for the supplies of
wire cable amounting to $17,707.

Fort William, Ont.-A contract has
been awarded the Varlow Foundries,
Ltd., for the heating plant for a new
school building. The contract price was
$9,700.

Port BurweU, Ont.-The contract has
been awarded by the Dominion Govern-
ment to the C. S. Boone Dredging & Con-
struction Co., of Toronlo, for dred-^ins
this port. " *

Montreal, Que.—Contracts have been
awarded by the Protestant School Com-
missioners for heating and ventilation
of the new Rosemount school to A. Be-
thune, at a cost of $25,800; and for el-
ectric wirins, to Collyer & Brock, at a
cost of $3,555.

New Toronto, Ont.—Contract^ for the
biggest part of the work in connection
with the water works have been fixed
by the council. Out of six tenders for
the supply of water mains, hydrants and
valves, the Canadian Allis-Chalmers,
Ltd., of Toronto, was successful, their
figure being $11,841.

Winnipeg, Man.—The following con-
tracts have been awarded by the Board
of Control for the installation of induc-
tion regulators: The Canadian General

Kelpwna, B.C.—Contracts for the new
equipment for the power house as fol-
lows: 322-h.p. engine, to The Goldie
& McCulloeh, Gait, at a cost of $3,810;
condenser and 400 h.p. heater, to the
same company, at $G2G and $527 respec-
tively; generator and exciter, 150 k.w.,
Canadian General Electric Co., at $2,333;
switchboard panel, the Canadian West-
inghouse Co., at $400.

Ottawa, Ont.—The Government has
awarded contracts for the substructures
of a number of new bridges it is pro-
posed to build along the Intercolonial
Railway. The successful tenderers are
as follows:—W. M. Leacy, Prescott, Ont.—Kamouraska Bridge. $2,938; St. Jean
Port Joli Bridge, $4,326; crossing over
N. T. R., .$9,548: Black River Bridge.
$4424. R. S. and J. H. Henderson,
North Bay, Ont.—River Bras St. Nichol-
as. $24,252. and River Du Sud Bridge,
$37,903. W. R. Fawcett, Temperance
Vale, N.B.—Knuehibouguacis River, $7.-
182: Barnaby River, second erossin"-
bridge, .$2,425; bridge half mile west
Snyabec, .$2,773; Black River Bridge.
$1,699, and French River Bridge, $6,448.
R. B. Stewart. Derby Junction.' N.is.—
Barnaby River, third -crossing brid^re,
$11 288. McDonald and Mcintosh, Anti-
eonish, N.S.—Barney's River, east cross-
ing bridge, $2,397, and Barney's River,
west crossing bridge, $2,959.

Building Notes
Medicine Hat -It is proposed to

build a technical school here, to cost
$300,000.

Saskatoon, Sask.—MacDonald 's Con-
solidated, of Winnipeg, will build a
warehouse here.

Calgary, Alta.—The Calgary Oil &
Stock Excliange will erect" a new ex-
change building at a cost of $75,000. Mr.
Janse, of Janse Bros., contractors, is the
president.

Toronto, Ont—Frankej Bros, have ob-
tained a permit covering a five-storey
warehouse on George street, near Duch-
ess. The building will be five storeys in
height exclusive of basement. The esti-
mated cost is $62,000.

Penticton, B.C.—James J. Warren,
president of the Kettle Valley Railway,
has submitted a proposition to build a
warehouse for the Fruit Union for cer-
tain considerations. The cost is not to
be more than $25,000.

Winnipeg, Man—The Farmers' Sup-
ply Co., Ltd., will build a large ware-
house here at an estimated cost of $4.5,-
000. The building will iiave four stories
and basement with provision made for
adding additional stories when neces-
sary.

Toronto, Ont.—Building permits were
issued last Friday by the City Archi-
tect's Department for two new tempor-
ary incinerators, which will cost all told
$26,000. Both structures will be of steel,
the one at Eastern avenue and the Don
Esplanade costing $9,000, while the other
at Straehan avenue is to cost $17,000.

Toronto, Ont.—All the plans and spe-
cifications for the new Registry Office to
he constructed over the whole block
lying between Albert, Louisa, Elizabeth
and Chestnut streets have now been re-
ceived and bulk tenders will be called
immediately for the work. It has been
decided to construct the foundations of
sufficient strength to permit the addi-
tion of a third story in the future. The
building will practically be one huge fire-
proof vault.
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Wood-Working
Elmira, Ont.—The Elmira Furniture

Co. are building an addition to tlicir

factory.

Brockville, Ont.—The Briggs Planm;,'

Mill Co. mill was recently destroyed by

fire at a loss of $18,000.

Aylmer, Que.—T. Ritchie & Co., have

started work on the rebuilding of their

saw mill. Electrical equipment and

woodworking machinery will be re-

quired.

Brockville, Ont.—Fire recently de-

stroyed the planing mill of the James

Smart Mfg. Co., Ltd. The damage is

estimated at $20,000, partly covered by

insurance.

Cobalt, Ont.—The Fairview Mfg. Co. 's

sash and door factory at 2058 Sixth

avenue west, was totally destroyed by

fire on June 22. The total loss is esti-

mated at $23,000. The factory and con-

tents were insured for $13,000.

Peterborough, Ont.—Fire broke ouf at

the McDonald Estate Lumber Co. plant

last Wednesday totally destroying the

shingle mill and entailing a loss of about

$3,500 to buildings and machinery

which is partially covered by insurance.

Railways- Bridges

Ottawa, Ont.—The Morrisburg and

Ottawa Electric Railway Co. will extend

the line from Ottawa to Chesterville. L.

Von Lydow, engineer.

Toronto, Ont.—The Toronto and York

Radial Co., will rebuild the car barn on

the lake shore road. The building will

be a frame Structure with galvanized

iron, and will cost $4,000.

Brantford, Ont.—The contract for the

bridge across the Grand River in con-

nection with carrying the Lake Erie

Railway line from this city to Port

Dover, has been let.

Victoria, B.C.—The Johnson street

bridge will cost about $700,000. That

figure includes the land damages. Of the

total the city will contribute about $400,-

000, and the by-law will be introduced at

a city council meeting shortly.

Montreal, Que.—It is announced that

the Canadian Northern Railway has de-

sided to erect a temporary station front-

ing on Lagauchetiere street, that they

would begin work almost at once and

that the cost would be in the neighbor-

hood of a quarter of a million dollars.

Vancouver, B.C.—Track-laying will be

resumed on the Canadian Northern Pa-

cific Railway from Kamloops to a point

twenty-eight miles west where the right-

of-way crosses the Tliompson River, in

the course of a few days, according to an

announcement made recently by officials

of the railway 's engineering department.

Steel has been on the ground for some
time and the balance of the material and

equipment necessary for laying this

stretch of track is now on the way to

Kamloops and immediately upon its ar-

rival work will be started. Tlie rails will

be held up at the Thompson River until

a bridge has been completed across, then

another section of the road will probably

be built and the uncompleted portion of

the work between Cisco and Kamloops
somewhat diminished. The steel for the

bridge across the Thompson has already

been frabricated and as soon as the rails

reach the river, work will be commenced
and rushed ahead on the erection of this

structure.

New Haven Mellen.—W. S. Mellen,

former president of the New Haven and
allied railroads, has told the story of

the manipulation of the stocks of the

roads with an amazing cynicism. and in-

difference—or rather with a sense of

biting humor, coupled with an owl-like

gravity in the box, absolutely unparal-

leled under the circumstances. He has

shown how completely he was under the

thumb of the late Pierpont Morgan, who
made him president of several roads by

telephone; who manipulated the stocks

and controlled the whole situation as

powerfully and relentlessly as the Czar

of Russia. Stocks were exalted and de-

pressed, peddled around, and sold at

last by the pound weight, as Mr. Mellen

said, with a whimsical humor. The im-

perturability of the latter; his incon-

sciousness of anything unusual as far as

his relations with Morgan and the roads

are concerned; his astounding frankness,

coupled with his ability and mordant
humor, conspire to form a picture

unique in the outstanding feature that

mark it.

New Incorporations

The National Tube Co., Ltd., has been
granted a license to carry on business in

Ontario. Attorney, Harry Rooke, of

Toronto.

The American La France Fire Engine
Co., of Canada, Ltd., has been incor-

porated with $50,000 capital. The head
office is in Toronto.

The Detroit Sulphite Pulp & Paper
Co., have been granted a license to carry

on business in the Province of Ontario.

Attorney, Robert Bartlet, of Windsor,

Ont.

The Northern Trap Rock Co., has been

incorporated at Toronto with a capital

of $1,000,000 to quarry stone at Toron-

to. Incorporators: H. A. Hall, J. J.

Plint, and W. B. Henderson, of Toron-
to, Ont.

The Excelsior Electric Mfg. Co., Ltd ,

has been incorporated at Toronto, with
a capital of $40,000, to deal in electric

motors at Toronto. Incorporators: L.
T. Rutledge, N. H. Manning, and W. E.
Carman, of Toronto.

Gardner & Oaskill, Ltd, has been in-

corporated at Quebec with a capital of
$40,000 to carry on business as contrac-
tors at Montreal. Incorporators: G. P.
Soady, H. E. S. Adams, and C. M. Cot-
ton, all of Montreal.

The Hall Engineering Works, Ltd,
has been incorporated at Ottawa, with a
capital of $200,000, to carry on business
as engineers at Montreal. Incorporat-
ors: T. Hall, F. H..Fox, and R. B. Proc-
tor, all of Montreal, Que.

The Gait Wire & Ornamental Iron Co.,

Ltd., has been incorporated at Toronto,
with a capital of $40,000, to manufac-
ture iron goods at Gait. Incorporators:

J. Spalding, of Hamilton, R. J. Spald-
ing, and A. E. Moore, of Gait.

The Hedley Shaw Milling Co., has
been incorporated at Toronto, with a
capital of $1,000,000 to carry on the
business of grain millers at Toronto,
Ont. Incorporators: W. D. Toye, A. E.
Moysey, and A. Mullin of Toronto.

The Chaleurs Bay Pulp & Paper Co.

has been incorporated at Ottawa with a
capital of $100,000 to manufacture pulp
and paper at Sherbrooke. Incorporat-

ors :H. R. Eraser. F. S. Rugg, and H.
M. Terrill, all of Sherbrooke, Que.

The Niagara Falls Pickles, Ltd., has
been incorporated at Toronto with a
capital of $40,000. to manufacture
pickles at Niagara Falls, Ont. Incorpor-

ators: H. F. Naisbett, J. Forde and T.

E. Nicholls, of Niagara Falls, Ont.

The Independent Silk Co. has been in-

corporated at Ottawa, with a capital

of $100,000 to manufacture silk goods at

Montreal. Incorporators: T. E. Her-
lihy, J. J. 'Grady, of Westmount. Que.,

and A. F. Dillon, of Montreal, Que.

The Canadian David E. 5«i"iedy, Ltd.

has been incorporated at Ottawa with a
capital of $10,000 to carry on business

as contractors at Montreal. Incorpora-

tors: F. H. Markey, W. W. Skinner, and
W. G. Pugsley, all of Montreal, Que.

The J. H. Hamilton Shoe Co., has

been incorporated at Ottawa with a

capital of $100,000 to carry on the busi-

ness of boot and shoe manufacturers at

Sherbrooke, Que. Incorporators: J. H.

Hamilton, of Levis, J. A. LaRue, and

E. Trudel, of Montreal, Que.
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Scientific Management Results in Automobile Factory
By G. D. Babcock "

The principle discussed in the entire paper is that of a task and the accomplishment
toward the task in magnitude and rate; being the foundation jor the belief that any plan

of effort which focuses toward a desired result will cause an accomplishment more perfect

than before, and the rapidity of this accompUshm^ent will be measured greatly by the

intensity of the plan which directs to the focus.

A DESIRABLE attainment and one

^vhieh influenced us to dire(^ our

attention to the Taylor principle

of scientific management was the elimi-

nation of the peak load of employment
of workmen. The tendency in automo-

bile production has been to follow very

closely a schedule established by public

sentiment and seasonable demand, with

the result that labor to produce was
drawn from a normal market, and

usually about the time that the market

had again filled was thrown back on it.

Community Belation to Industries.

If a community could so select its in-

dustries that the average peaks of labor-

ers employed in all of the individual in-

dustries gave a uniform load of all

Isbor in the community, it would be well

worth the time of the civic organizations

to try to secure such industries for

their community as would tend to level

this peak load. Of course, if individual

industries could level their particular

load this would automatically care for

itself, and although this can be ap-

proached in a very marked way, it can-

not be as perfect as in the case where

irdustries have been selected by a com-

munity for this particular quality.

Some causes of peak load in the em-

ployment of workmen beside that of

management are uncertainty of demand
for product, seasonal demand for pro-

duct, small capital invested in the busi-

ness, strong competition with small mar-

gin of profit, any of which can be ma-

terially improved by plans founded

upon analytical study and constructive

action.

Our experience has been that, through

applied scientific management, efficien-

cies have been created, sales have been

enhanced, due to better deliveries, and

lower price and greater confidence of

the purchaser have come about by the

uniform standard of the quality of the

product. This has been further affected

ijy good service, better temper of the

sales organization due to promise of de-

livery being kept, a better impression

among those who have come in contact

with our works or with the workmen,

through seeing the more orderly condi-

t'on of our plant, and the better feelinir

of the workmen themselves as reflected

ir their expressions.

•Piirt I. of !i piippr prespiitpil nt the NntlnnnI
Mctnl TrnrtPS Assoclntlon ponvcntlon, held on
April 22, nt Worcester, Mass.

•*rro(lii(tlim niiinager, the H. H. Frnnkllii
Co., Syracuse, N.Y.

It is no reflection on a management to

secure the advice of specialists in me-
thods of operation. Not a day goes by
but representative specialists of ma-
tliine tool manufacturers advise us that

we are in the dark ages of shop practice;

and this practice perhaps rests upon
their product of but a year ago. Struc-

ti.ral and tool steel specialists are sure

that if we change from their material

which we are now using to others of

particular chemical analysis our results

will be greatly enhanced. We know
that it is wise to listen to their advice.

The viewpoint is, however, quite differ-

ent. In the one case we seek for advice

that we wish to buy. In the other, the

specialist has something which he wishes

to sell. They are both good, and have

their place in our industrial develop-

ment.

The writer was in a responsible posi-

tion with this company some years be-

fore this practical task plan of work
was started, and the deductions are from
data which was compiled by him over

the periods mentioned. There is no at-

tempt to suggest how others may do,

and no offer of panacea for poor manage-
ment. I am trying to relate an experi-

ence of the application of a much con-

sidered and discussed form of manage-

ment as translated by one manager for

his particular business.

Stores Department Overhauled.

The first application of the work was

on our stores requisitioning, purchasing,

receiving and issuing. Up to this time

v\e had had a relatively inaccurate an-

nual stores inventory. Although we in-

spected incoming materials, and that

very rigorously, the inspection was not

1 trformed before their receipt into store.

Invoices were passed on receipt; and

having no particular pressure on it, in-

spection consumed a great amount of

time and caused delay in moving out of

stores. This plan was changed, and in-

spection of raw materials was made
before the purchase order was credited

with the receipt of the goods. At first

this was a difficult task, since the pass-

ing of invoices was delaved, but at the

present time it demands little of our at-

tention to maintain it permanently in a

first-class working form.

Due to the fact that the plan of pro-

gress was rather arbitrary and different

individuals worked according to their

own best translation of what should be

done, the burden at times on the in-

spectors and receiving clerks was tre-

ff.endous. Express and freight ship-

ments ran high at times and caused a

serious amount of overtime work with

its incident confusion and inaccuracy.

The control plan, which will be described

later, has practically eliminated this dif-

ficulty, and the flow of materials now in

stores is very smooth and uniform.

The receiving clerk had no knowledge
of what to expect in any given package,

but would try to record what he found.

The assumption was that he would be

more accurate and would not be liable

to assume, but this theory has been com-
pletely' exploded by our more recent ex-

periences. He is now supplied with a

copy of the purchase order placed with

the vendor, and thus knows exactly

what to expect from the vendor. When
the count is made for the passing of the

invoices of small materials, like forg-

lugs, castings, etc., that can be bagged,

they are counted out not by tens or

some even number, but in the size of the

outgoing lot.

They are then bagged in these lot

sizes, wire is wrapped around the bag
and through the cloth, and a lead

freight-car seal locks it. A tag with

proper data is attached, and the ma-
terial is sent to the bin location as

marked on the stores receiving clerk's

copy of the purchase order. This bin

location is carried by the stock tag when
closed (and we have a stock bin tag for

each lot of material) to the store's bal-

ance sheet. When a requisition is writ-

ten by the balance clerk, he adds old

location, which is the usual assigned

location. This has eliminated much
confusion due to moving materials on
receipt of new lots to new places in the

stockroom. The possibility of bagging

this material in standard lot sizes is due

to the control plan mentioned.

Purchasing Department Experience.

The purcliasing department was for-

ever rushing or holding up orders, and,

of course, the parties from whom we
purchased had the same experience. In

the recent vear or so our orders have

been placed with such regularity that

within a few days that they should re-

reive an order, some of our vendors call

and ask if they shall make preparations

for an order which is due.

The purchasing department has ma-

terially reduced its cost, and seems to
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be exceptionally happy under the new
order of things. Perishable goods have

been put under a double bin system, and

others will be as fast as we can physi-

cally arrange for it. In this double bin

system the receipt of material is not

confused with outgoing, or on hand.

Issues bring the bin stock tag to a flat

zero, as one-half of the bin is emptied.

It allows extraordinary check of ma-

terials on hand, and it takes the stock

man in as a factor in accurate record.

Rejected materials are handled with

dispatch. Surplus has been very ma-

terially decreased and the equivalent

store's investment reduced. The quick

handling of the stock in the room, on

account of all lot sizes being maintained

standard, and the delivery to the shops

and through the shops has furnished

V considerable amount of our savings.

To sum up the stores situation, the

peak has been practically swept off and

the employees feel but a uniform burden

of effort. We have practically no experi-

ence of the ''Unexpected Happening."

The same features that affected the

stores department marked the experience

of the purchasing department.

Classification of Stores.

Coincident with the initial planning

for the handling of stores, we began the

classification of stores and the recon-

struction of the clerical methods of

handling the accounts so that they would

be of prime use to the works as well as

to the accounting department.

The accuracy of our stores inventory

has increased each year due to this care-

ful work and the particular method em-

ployed of checking, until now with a con-

siderably less number of clerks we have

a very much greater amount of infor-

mation. This information is accurate.

As evidence of the latter the auditors of

our stock company gave us a clearance

for the last year of 0.3 per cent, error

of stock on hand, and approximately

0.03 per cent, error on the transactions

in and out of stores for the year. This

clearance was determined by a detailed

cheek of our ledgers and material on

hand and of the accounting department

records.

Old Order of Things.

The classifying of product, another

movement started at the outset, had a

marked effect upon our works' effort.

Previously our manufacturing orders

called for miscellaneous parts or assem-

blies, and the assembly order contained

a specification of the parts which were

to be used in that assembly. Parts orders

were written independently of the re-

quisition for material. No date was speci-

fied for the part to be due in finished

stores. The orders were written in quan-

tities of 25, 50, 75 and 100, and in gen-

eral it did not matter whether the part

was small or large, except in the case of

automatic and screw machine work or

punch-press work, when an order for the

full quantity for the season was usually

written.

These orders were not apportioneii to

the material I'.'.lgers, and thereJbie it

wiis a ease of the most persuasive fore-

man getting from stores the matcriHl

for liis parts. He could draw from stores

on requisition at any time that he could

find some material, and unless he had a

shortage could fin;sh his order at any

time he saw fit. He had a scheduu for

parts to guide him. This consisted mere-

ly cf a scliedule of the month's jirodur-

tion lor the diffsrciil types of c^ra, but

sot back as many norths as our pn^gress

clerk as.vumed the works would need and

still deliver them safely into the fin-

ished stores room in time for the issue

to assemble. We had but few small sub-

assemblies. The single group issues for

one of our large assemblies might re-

quire as high as a quarter of the variety

of parts in the finished stores.

After the assembly order was issued

it was given to the finished stores keep-

er, who was supposed to deliver the ma-
terials to assembly against that order as

rapidly as possible. When first parts

of a lot were delivered to the assembly

floor the assemblers started to put them

together, and from that time on chasers

tried to force the parts which were lack-

ing through the shops on the remaining

operations, and in and out of the fin-

ished stores room to the assembly floor.

It was a merry chase.

One result of this was that operation

set-ups veried from 1 to 100 pieces, and

on the same part might vary in this com-

plete scale. With an average of ten

operations on different drawing numbers

or parts to ea'-h machii.e, and with the

preparation time of the machines uncer-

tain, confusion resulted by interference

of orders from the different shortage

chasers. Very high costs were thus

created. We produced cars, however, for

a great many years under these condi-

tions, and still believe that we repres-

ented a relatively high order of working

efficiency in the automobile industry

of the time. Engineering changes were

frequent, the demands of the buying pub-

lic were uncertain, and then it seemed

to us to be the only way of solving the

problem.

Now we can see how it could have

been solved in a very much better way
even with the full complication of a

variety of models and many changes.

When we began the classification of our

products the elimination of this con-

fusion and trouble also began. Through

the findings by the classification of this

product, our whole scheme of control of

work has come about. The scheme of

classification is briefly this:

—

Classification of Products.

The first two pait.s made which can
be fastened together as a part of the

finished structure are fastened together

and turned into finished stores. This
unit and other parts and fastenings are

issued from stores, are essembled into a
larger group and then turned back into

stores. This continues throughout.

In this classification we discover that

in the new car, where our lot sizes have
been adopted to the standard as used at

preseflt, we must make the requisition

of our first piece 200 working days
ahead of the time that the car can be
finished. It is important, therefore, that

we not only check by assembling the con-
dition of our product, but that the lot

sizes of assemblies be proportioned
economically as well as lot sizes of
parts. The flow of the different parts
into the sub-sections, into sections, divi-

sions, groups, and finished product, are

charted, and with detail parts entered

with symbols constitute the parts anal-
ysis of our product.

On each part we determine the me-
chanical operations through which it

must go. This is also true of the assem-
bles. We study the size and form of the

materials to use, also whether patterns,

dies or tools must be prepared, and, in

fact, all that we can of the product in its

last detail from the standpoint of the
factory effort upon it. The time element
is a very important factor in this anal-

ysis, both on account of certainty of

delivery and of valuation of material
and labor investment. The analysis of
the product furnishes the groundwork
on which our control rests.

Analysis of Product Discovery.

Upon the first analysis of our product
we found the cause of one of the greatest

troubles that we had experienced ; i.e.,

our inability to attain a schedule that

seemed perfectly possible. Thirty-nine

parts in our whole car were the cause of

this, and the two longest time parts in

this list were two of the cheapest things

put into our car. the cylinder flange and
the exhaust valve. All of our effort on

product analysis alone was well repaid

by this one discovery. Standards were

made for these parts and the time be-

tween the first effort on the first part and

the finish of the completed «ar was great-

ly reduced. Later discussion of the uni-

form schedule will show another very

important result attained after this

study that has to do with the invest-

ment of" capital.

Moving Materials.

With regard to the method of moving

materials on gi'ound floors, concrete pits

are sunk in the floors and properly

guarded. An electric transportation

truck runs into the pit to bring its
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platform level with the floor. The truck-

man lifts the material from the shop

floor with a power hand-truck and runs

the load upon the electric truck; he then

withdraws the hand-truck, runs the elec-

tric out of the pit to the new destina-

tion, where it either goes into another

pit on the ground floor or to an elevator,

if for the upper floors.

The load is handled from the elevator

much as if the elevator were a pit. The
electric truck runs in with its side to

the sill. The elevator is operated to raise

the truck to the particular floor level on
which the load is to be delivered. The
load is then removed to the floor with
a power hand truck, and the elevator

lowers the electric truck to the ground
floor and releases it. The elevator man
returns at his first opportunity and de-

livers the load to its proper place.

In connection with the bagged ma-
terials spoken of and the adoption of
a universal size of a particular part lot,

economical results of handling materials,
as mentioned previously, were obtained.
In addition to this, the labor of the move-
men has been very much lightened, and
one man can deliver a thousand pounds
from stores to any place in the works
with yre.iter rapidity and ease than he
could carry a pail of water over the same
path. The lack of fatigue of the move-
man allows a high rate of travel through-
out the day. Where, before, movemen
would ignore a pile of heavy material
until they were forced to carry it, now
they take whatever comes as it comes.

®
NEW REAGENT FOR ETCHING

STEEL.

A new reagent for etching mild steel
for purposes of microscopic examination
was offered by Walter Rosenhain and J.
L. Haughton in a paper before the Lon-
don meeting of the Iron and Steel Insti-
tute, May 7 and 8. In attempting to etch
a copper alloy which was attached to a
plate of mild steel, the authors employed
the ferric chloride reagent ordinarily
used for etching brass or bronze. They
noticed that while the steel was exposed
to the reagent the copper alloy was not
acted upon, as was natural, but that the
reagent exerted a distinct etching action
on a portion of the attached steel which
had been polished. The appearance of
this was so interesting that they de-
cided to investigate further. So far as
their results have gone, tlie authors have
found that in order to secure satisfactory
and uniform action it is necessary that
the composition of the new reagent
should conform 'to the following for-
mula:

Ferric cliloride (Fe.CI,). .30 grams.

Hydrochloric acid (cone), 100 cubic
centimeters.

r'lipric chloride (Curi,), 1.0 crnm.

Stannic chloride (SnCL), 0.5 gram.

Water, 1 liter.

These proportions have been arrived at

after a considerable number of trials in

which the composition was rather wide-

ly varied. Its use requires considerable

care. Thus far the authors have found
that in practically pure carbon steels

the new reagent yields a pattern which
is the reverse of that obtained with the

ordinary etching reagents such as picric

acid. On hardened steels, especially those

of low and moderate carbon contents, the

reagent yields very clear results, par-

ticularly in the etching of martensite, al-

though in this case the patterns are not

reversed as compared with those obtained
with picric acid, sulphur dioxode. etc.

The principal interest and importance
of the new reagent, however, lies in the

fact that it reveals in a clear and strik-

ing manner the distribution of phosphor-
us, particularly in mild steels, yielding

results which compare favorably with
those hitherto obtainable by the heat-

tinting method devised by Stead. It may
be stated at once that the action of the
new reagent consists in the deposition

on the surface of the steel of thin films

of metallic copper.

In a mild steel exhibiting the usual
pearlite-ferrite structure it is found that
whereas the ordinary etching reagents,

such as nitric acid, picric acid, etc., rap-
idly darken the pearlite by attacking
and roughening it, leaving the ferrite

practically unaltered, the new reagent
reverses this procedure. The pearlite is

left untouched, appearing white and
bright under normal light, while the fer-

rite is covered with a film of copper hav-
ing a slightly rough surface texture, and
therefore appearing black under normal
light, particularly if the period of etch-
ing has been somewhat long.

The resulting effect is, however, strik-

ing. When applied to quenched steel,

the new reagent yields patterns which
are of the same kind as those produced
by other means, that is, there is no re-

versal in this case. It, however, de-
velops the structure of martensite, par-
ticularly in low carbon steels quenched
from a high temperature, in a remark-
ably clear manner.

HIGH-SPEED STEEL.
By William Abbott.

For a number of years, attempts had
been made to improve upon the self-

hardening steel first manufactured by
the Mushet Co. and afterwards by most
of the principal makers in United States
and Europe, with more or less success
for some years before the discovery of
high s|)eed steel in 1898.

Self hardening steel is a high mangan-
ese steel with a percentage of chrome,
and is high in carbon. Experiments

were made by Taylor and White at the

South Bethlehem crucible plant of the

Bethlehem Steel Co. They began first by
adding ferro-tungston, but with no
great success, and it was only by an
accident that the proper method of heat-

ing tools was obtained. It occurred

it. this way, and what follows is des-

cribed by one of those engaged in the

work. A test piece was made under the

following formula;

—

Carbon 50

Molybdenum 10.00

Chrome 4.50

Manganese 15

Silican 20

Tools were shaped and given the black-

smith to heat. He by mischance left

tiiem too long in the fire, as he thought,

as they were apparently overheated,

being burnt at the ends, and only fit for

scrap; where tliey were thrown. They

\iere afterwards picked up by a machin-

ist who v/anted a lathe tool, and he

ground one for his work. This gave such

surprising results that inquiry was made
and the secret discovered, proving there-

by that the high heat given aecidently

was exactly what the steel required.

After this, the evolution from the old

self-hardening to high-heating high speed

steel was easy and rapid, and after per-

fecting their discovery, the Taylor-

White Co. took out a U. S. patent for

the steel process, and then sold it to the

Bethlehem Steel Co., who carried it to

the Paris Exposition of that year, where

it created quite a sensation. They later

sold a number of rights to manufacture.

In those early days, it was thought

that if the steel were made over .40 in

carbon and low in maganese it would

be a mistake, but such was not the case,

Since then all the principal steel plants

in Europe and United States have taken

up the manufacture of this high grade

steel, under various designations

although all using practically the follow-

ing same analysis;

—

Carbon 70 to .75

Tungsten .... - 18.00 to 18.50

Chrome • • 4.50 to 5.50

Manganese 20 to .24

Silicon 15 to .20

The sulphur and phosphorous contents

are kept very low. Some makers

now add about .25 to .50 vanadium while

others again put in about 4 per cent of

tobalt with good results.

It is not for the writer to make com-

parisons or show any preference, but

during his long experience as a rep-

resentative of high speed steel, having

introduced the first of the new steel into

Canada, he is of the opinion that those

steels are the best which have as a base,

Svedish or Norway iron, other additions

being equal.
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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

SCREWING AND TAPPING
FIXTURE.
By W. G.

'T'HE drawings herewith illustrate an
improved screwing or tapping fix-

ture for threading small accurate repe-

tapping or screwing holder, thereby

providing means for keeping the said

holder quite square with the spindle. It

is finally secured to the facing by screws.

The bearing bushes B and B' are made
from best phosphor bronze, and should

FIG. 1. LONGITUDINAL PART SECTIONAL ARRANGEMENT.

tition work. It is of simple construc-

tion, most of the machinery being plain

turning. A glance at the accompanying

be made a good smooth finish in the

bore, the outside being a tight fit to the

holes in the uprights A* and A^ The

10
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cal Engineers, plainly indicate. In tex-

tile mills, where cleanliness is a decided

necessity in order that the product of

manufacture will be perfectly free from

dirt and grease, ball bearings are being

much used.

Ball bearings are quiet, they do not

heat, they are consumers of but little

space, and they are the closest approach

to frictionlessness that we know of.

BORING MILL PRACTICE.—IL
By Albert A. Dowd.

Figure 4 shows the second setting of

the blank A which we have partially

machined on the periphery in the first

setting. The hard jaws shown in Figure

3 are now removed and the soft jaws U
substituted for them. Tools K and M
in the main head turret are used to bore

these jaws to the size of the finished

portion of the blank, and it will be

noted that tools are the same as those

used in the previous setting. The

shoulder V in the jaw is made rather

shallow so that a part of the surface

previously finished will appear above the

top of the jaw. It will bo seen that no

changes in the set-up of either the main

or side heads is necessary for this set-

ting as same tools are used in each in-

stance.

Tool K in the main head is started

from the center feeding outward while

turning is accomplished while the main
head tool completes the roug'h facing.

The relieved portion is machined by the

PIG. 4. SECOND SETTING FOR GEAR
BLANK.

a o O
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ing more remaining in this setting but

the chasing of the thread.

Th« thread chasing attachment is

thrown into gear and the turret indexed

until the bar H is in position for the

threading operation. This bar is dove-

tailed across the end to receive the

threading tool which is adjustable. A
split in the bar permits the ready
clamping of the tool through the screw

P which acts as a binder. Several pass-

es are necessary to produce the thread,

a special arrangement of the mechanism
permitting the rapid power traverse to

be used in returning the tool after each

cut and picking up the thread without

trouble, thus avoiding considerable lost

time and the necessity of reversing the

machine.

Figure 6 shows the tooling for the

second setting of the work A and also

the method of setting up by means of a

locating bushing on a central plug B.
The patternmaker is called on for assist-

ance in this setting and he cuts out

some blocking as shown at D and P,

three pieces of each kind of equal

length. The mark rests on the

three pieces D while the clamps E are

supported at their outer ends by the

blocks P. The long tee-bolts aj-e

used in the table tee-slots for clamping
the work firmly in position. It is then
indicated in order to make sure that no
distortion has taken place during the

setting of the clamps.

Another holder N is placed in the
main head turret for this setting of the
work, this being shown at N with a
roughing tool H in position for roughing
out the web portion of the casting. The
first operation in this setting is that of
rough facing the hub and boring the in-

side of the rim with the tool K used in

a previous setting. The second oper-
ation consists of facing the web with the
tool H, a roughing operation being all

that is required. The final finishing of
the end of the hub and the inside of the
rim is done by the tool M used in the
first setting. Correct height from the
end of the hub to the face of the rim is

easily obtained by setting the tool on
the finished rim and then droppinsr the
head the required distance as indicated
by the srraduations on the hand wheels.
It will be noted that the side head is not
used at all in this settins' of the work.

®
Eschar Wyss & Co., of Montreal, have

been awarded a contract by the city of
Saskatoon for one four-million-gallon

motor driven centrifugal pump to oper-

ate against a head of 162 feet, and for
one four-million-gallon motor driven
centrifugal pump to operate against a
head of 40 feet. The motors and switch-

gtar will be made by the Canadian Gen-
eral Electric Co.

Fast Work on Large Centrifugal Pump Castings

By John H. EUistham

The advantages' to he gained by the judicious distribu-
tion of a bonus among all those directly connected with
the production of a piece of work are here well illustrated.

The job is one that calls for ingenuity and mechanical
ability from a combination of operators.

'T^ insure early delivery of a manu-
factured product, a bonus was offer-

ed the foundry for each day under, and

a penalty imposed for each day over a

FIG. 1—REVEHSIBLB SKELETON
PATTERN.

contract time, for the completion of the

two sets of centrifugal pump eastings of

unusually large size. The bonus though

not large, was sufficient to stimulate an

amount of energy, thought and co-opera-

FIG. 2—REVERSIBLE DRIER PLATE. "

tion that resulted in the finishing of the

job in remarkably short order.

A pattern of skeleton type shown in

Runner Riser

moulded from the one pattern. The
adoption of this plan saved more than
a week in the pattern shop. A core

frame of similar skeleton design, also

reversible, was built, so as to allow

moulding and core-making to proceed

simultaneously; two shifts of twelve

hours each being employed in the foun-

dry on both operations.

As the heavy main core, measuring
nine feet in diameter by fifteen inches

deep, required at least two nights' dry-

ing, the plate shown at Fig. 2 was first

cast, both faces being made as smooth
as open sand moulding would permit.

Right and left-hand core-making would

FIG. 3—SKELETON CORE BOXES FOR
MAIN CORE AND FLANGE COVER CORE.

have entailed either the use of each side

of the driers or extra plates at addi-

tional cost. To bring the time and cost

of production down to the minimum, the

method of moulding employed was as

follows

:

A pit twelve inches deeper than

the casting's lowest point at strength-

ening ribs and flanges was dug,

and on this a coke bed laid to

facilitate venting in the usual way. A
bed was next struck off above this at

the full depth of pattern. The pattern

was next lowered into place and set dead

level. The runners were then bedded in,

and mould rammed up to the floor level

or parting line by one set of moulders.

Riser Runner

•.\.':M°in Core-:.

Level

FIG. 4—SECTIONAL VIEW OF COMPiLBTED MOULD.

Fig. 1 was so fastened together with

screws as to permit the cross ribs to be

turned over to the opposite side of the

flange, thus rights and lefts were easily

During this time, a moulder and helper

swept up another bed and on this ram-

med up the twelve-foot square cope re-

quired to cover the mould and core.
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The pattern was now cleaned out by
means of short strickles cut to fit be-

tween the ribs and to give the correct

depth. It was drawn out, the mould
finished, well nailed at all fillets and
corners, blackwashed and fired by the

Siime set of men. In the meantime an-

other gang started to ram up a second

mould of same hand before changing

pattern over.

When dry, the mould was cleared of

ashes, and the intake cores placed in

position, a view of this skeleton half

core box being shown at A, Fig. 3. Six

spool studs 1% in. deep were next

placed on the blocks in the bed as shown
in the sketch of finished mould. Fig. 4.

It now remained to set the body core,

place the cope, add the weights, prepare
pouring basins and pour the piece with

a tough semi-steel mixture suitable to

withstand the heavy pressure thrown on
a pump casing of this kind.

In moulding the second and ensuing
pieces, a change of method was necessary

owing to the amount of floor space

covered by the use of two pits, and the

twelve-foot bed required on which to

ram up the cope. A core box, 1 in. deep,

so as to fit easily under the box bars

and of shape, shown at B, Fig. 3, was
next made. Thirty-six cores, four of

them bored to allow of risers, were re-

quired to cover the flange after the main
core was lowered into place. The empty
cope was then lowered over the mould
and cores, and was rammed up in that

position, all joints being first stuffed

^ -f^^ J ^ > J ^ ^ J .

FIG. 6—PLAN VIEW OF CLOSED MOULD.

with waste, to prevent any possibility.

of sand working through; its removal
afterwards being obviously impossible.

As the bed used to ram up the cope
was not liuw required, considerable room
was saved, which allowed of the third

mould being ready to receive the flask

as soon as the second was cast,

and the fourth by the time the third
was poured.

Fig. 5, is a plan view of the closed

mould, showing one section of cover

core with riser hole R bored. The posi-

tion of the runners A, B, and C, and
pouring basins are also indicated while

in Fig. 6 is shown the style of grating

used in the body cores. One and a half

inches clearance was left all round be-

tween this core iron and casting to facili-

FIG. &—MAIN COKE GRATING.

tate its removal and prevent risk of
breaking the casting during contraction.

Little trouble was experienced in fin-

ishing the job in a very satisfactory way
well within the specified time and to the
credit of all concerned.

MODERN LOCOMOTIVES.
By Henry Bartlett.

'T*WENTY years ago the express pas-
senger engine was of the eight-

wheel type with 18 x 24-in. cylinders, a
58-in. boiler carrying 160 lb. of steam, a
grate area of 19 sq. ft., a tractive power
of 15,300 lb., and a weight in working
order of about 50 tons. Since that time
larger eight-wheel passenger engines
have been built, then the Atlantic type
ot locomotive, and now the Pacific type
lias been reached as the standard ex-

press locomotive on many railroads. The
standard Pacific type express locomotive
of the Boston and Maine Railroad has
22 X 28-in. cylinders, a 68-in. boiler

carrying 200 lb. of steam, a grate area
of 53.2 sq. ft., a tractive power of 31,600
lb., and a weight in working order of

235,000 lb.

These locomotives have also many im-
provements, including a superheater,

piston vales, Walsehaert valve gear, a
brick arch, pneumatically operated fire-

door, flexible stay bolts, extended use of
cast steel, a design of trailing truck per-

mitting the nse of a deep wide fire-box.

They show an increase of 83 per cent,

in capacity, and at the same time an
increase of 80 per cent, in weight over
tlie standard of twenty years ago. This

increase in weight in about the same
proportion as the power may perhaps
suggest a lack of relinoment in detail,

but upon investigation is will be seen

that this apparent disparity does not

actually exist, as one of the most char-

acteristic improvements in locomotive

design has been the introduction of the

trailing truck which makes it possible

to obtain ample heating surface and
larger grate area, thus enabling the loco-

motive to deliver its rated tractive power
under all service conditions, and to do it

with the consumption of less fuel.

Passenger Service Locomotives.

Local conditions have developed larger

passenger engines on some other roads,

and the introduction of heavier steel

cars will require still greater power to

handle them. An example is the famous
No. 999 on the New York Central Rail-

road, with which was inaugurated the

Empire State express at the time of the

Chicago Exposition, and in comparison

with this the Pacific type engine which
now handles the Twentieth Century
Limited between New York and Chicago.

In these engines, the increase of 100 per

cent, in tractive power and 118 per cent,

in weight is a mute testimony to the

rapid growth in weight of rolling stock

as well as in passenger traffic.

An interesting feature of the old No.

999 locomotive was the water table ex-

tending the full length and width inside

the fire-box as a substitute brick arch,

and there can be no doubt but that the

increased heating surface and circula-

tion obtained in this way was an im-

portant factor in the phenomenal success

of that engine, although to-day we are

obtaining similar results in an easier

way with the brick arch supported on

water tubes.

The development of twenty years on

the Rock Island Railroad has been to

the use of the mountain type of locomo-

tive, the latter being designed to haul

heavy passenger trains over 1 per cent,

grade at moderate speeds and yet be

capable of attaining speed of from 50 to

60 miles per hour on levels. The in-

crease in tractive power here is 138 per

cent, and in weight 156 per cent. One
of the best examples of modem locomo-

tive design is a locomotive built by the

American Locomotive Co. for the

Pennsylvania Railroad for testing out

purposes. This locomotive, which is of

the Pacific type, has been given a long

try-out at the testing plant at Altoona,

at speeds ranging up to 85 miles per

hour. Notwithstanding the immense
power and weight of this engine, it has

delivered a horse-power hour on 16.4 lb.

cf water and 2.66 lb. of coal, establish-

ing a record in this respect; the best

performance of twenty years ago was a

borse-power hour on about 27 lb. of

water and 4 lb. of coal. This remark-

able locomotive showed an evaporation

of 6,500 gallons of water per hour, and
develops a draft in front of the

diaphragm of 19.6 in. of water. The
maximum coal consumption in these

tests was 9.700 lb. (4.8 tons) per hour,
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which was accomplished with stoker fir-

ing; in this manner about 50 per cent,

greater boiler capacity was obtained
than would have been possible with hand
firing.

Freight Service LocomotiTes.

Twenty years ago, ten-wheel locomo-
tives were in common use for freight

service. The standard freight engines
on the Boston and Maine Railroad at
that time had 19 x 26-in. cylinders, a 58-

in. boiler, carrying 150 lb. of steam, a
grate area of 19.5 sq. ft., a tractive

power of 20,600 lb., and a weight in

working order of 116,000 lb. The pres-
ent standard freight engine of this road
is of the consolidation type, with 24 x
30-in. cylinders, a 68-in. boiler, carrying
180 lb. of steam, a grate area of 53.5 sq.

ft., a tractive power of 43,400 lb., and a
weight in working order of 210,500 lb.

This enginfe has also the latest features
of design, such as superheater,
Walschaert valve gear, piston valves, a
brick arch, pneumatic fire-door opener,
etc., the increase in this cla«s of engines
being 90 per cent, in power and 81 per
cent, in weight.

The transportation of freight is the
most important problem that the ma-
jority of railroads have to consider, as
i". produces the largest part of their

gross revenue and consumes the greatest
proportion of their operating expenses.
Ii: considering the best type of locomo-
tives we are confronted with a great
variety of requirements which must be
met in conducting this traffic. The con-
solidation type is giving good service

where traffic conditions are suited to its

limitations, that is, low or medium
speed ; as a type, it carries a greater pro-

portion of weight on its driving wheels
than any other road engine, and in that
respect is the most logical type to select

for the above mentioned class of traffic.

As the demand came for more rapid
movement of freight trains, more power-
ful consolidations with larger driving
V heels were developed, but they did not
fill the requirements as expected because
of lack of boiler capacity to furnish

steam at the higher speed, and also the

fact that the larger driving wheels had
restricted the depth of the fire-box to

such an extent that a large part of the

heating surface was valueless. This has
resulted in the development of what is

called the Mikado type of engine, which
is really a consolidation with a trailing

truck which permits the application of

a boiler large enough to furnish steam
for the maximum requirements, and at

the same time give ample room for a fire-

box of the requisite area and depth.

This type is the latest word as a fast

freight locomotive, a large number hav-

ing been built in the last year or two.

The Mallet type or articulated loco-

motive has made it possible for many

roads to increase greatly the tonnage
over a division on which a short heavy
grade absolutely limits the train load to

a fraction of what could be hauled over

the remainder of the division, and where
it is too expensive to reduce the grade.

Some enormous Mallet locomotives have
been built of recent years, one being

tested out by the Pennsvlvania Railroad,

which has evaporated 71,000 lb. of water
pnd consumes 15,000 lb. of fuel per hour;

ill this engine both sets of cylinders are

simple, whereas usually Mallet locomo-

tives are of the compound type. The
fuel consumed at the above rate was 86

j>er cent, of two consolidation locomo-

times of equal aggregate power.

Superheater Equipment.

The greatest advance in locomotive

development in recent years has been
the perfection and application of the

lugh temperature superheater. Although
introduced extensively only a little over

two years ago, it has proved its value so

undoubtedly that to-day there are over

7.000 locomotives with superheaters.

This device makes it possible to reduce

very greatly the amount of fuel con-

sumed, and what is fully as important

also, offers a method of obtaining power
without exceeding the capacity of the

fireman. Among the many attempts that

have been made to improve and insure

complete combustion, the Gaines fire-box

and combusting chamber is an example.

In this device, a large volume of heated

air is introduced into the fire-box

through tuyeres in the vertical wall

which materially improves combustion.

An important advantage of this type of

fire-box is the means it offers of getting

ample depth above the grate in designs

with shallow throat sheets.

From a paper presented in Boston be-

fore a joint meeting of the A.S.M.E.,

the Boston Society of Civil Engineers,

and the American Institute of Elecrical

Engineers, 1914.

—®
PROPOSED ENGINEERING

AUTHORITY
By "W. J. Dick.

IN Western Canada there are usually

a number of coal seams quite close to-

gether, and, should the lower seams be

the more desirable with regard to quality

and ease of working, there is nothing to

prevent the operator from mining them

first. In fact, this practice is now being

followed in a number of cases in the

West. As a result, caving of the meas-

ures will render it difficult, and, in many
eases, impossible, to recover the coal

from the upper seams. Owing to the

wide distribution of coal, and the grant-

ing of leases to anyone desiring to mine

it, the operator who looks to the future

and mines the coal in a systematic man-

ner, at an additional cost to himself, has
to compete with the operator who takes
the easiest available coal. There is,

therefore, little encouragement to use

other than wasteful methods.

A case came under notice where,
owing to a great demand for coal, the

directors instructed a mine manager to

produce an output greater than the de-

velopment work justified. The mine
manager was forced, against his better

judgment, to obtain the coal wherever
he could. Some pillars were extracted

and others were reduced to such dimen-
sions that they were not able to bear

the weight of the superincumbent strata.

As a consequence, there was a squeeze,

and to-day the mine is badly wrecked
and much coal has been lost. In this

case, the opinion of an engineering au-

thority would have stood between the

mine manager and the directors of the

company.

It is suggested that an engineering

authority be appointed by the Dominion
Government to approve of the methods
to be employed at all mines operated

under a Dominion Government lease,

find that tlie chief inspector of mines of

each province be associated with the

engineering authority in so far as mat-

ters relating to the operation of mines

in that province are concerned. It would

also be the duty of such authority to in-

vestigate all applications for leasing of

coal lands and to determine the condi-

tions under which such leases should be

granted.

It is of interest to note, in this con-

nection, that the Dominion Government

exercises a stricter supervision over the

leasins of water powers than that sug-

gested with regard to coal; yet coal is

jnst as important as water power, and,

unlike it, can be exhausted.

^
Steam Raising Development.—A dem-

onstration of the possibility of steam

raising by the combustion of liquid fuel

directly in contact with water has been

made in Bremen, Germany. An appar-

atus consisting of a cylindrical boiler,

provided with a number of pockets iso-

lated and drained by suitable valves and

drain cocks, was used. Each of these

pockets contains an oil burner, with a

pilot burner, by means of which the

main burner can at starting be sufficient-

ly heated to effect complete combustion

of the oU. When the main burners are

well alight, water from the boiler is per-

mitted to flow into the previously drained

pockets, and the circulation of heated

water commences, the products of com-

bustion as well as the steam generated

being used as a source of power in a

steam engine.
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TRAINING THE APPRENTICE.
By J. E. Cooley.

A LL the wonderful things seen and
done nowadays have become what

they are, because mechanical ability

with the aid of machinery and tools has

made them so. In a word, progress is

dependent on the machinist, so when a

boy or young man comes into a factory

to learn the machinist trade he takes up
the most progressive calling and genius-

making craft in existence, and industry

gains a valuable asset besides.. Whether
the apprentice takes to this calling and
"makes good." and at the end when out

of his time can turn a neat job and
shows a mechanical bent of mind, will

depend mostly on the care and attention

given him at the beginning.

Gaining His Confidence.

There are certain rules to be taught

him by his instructors, certain methods
and routine for him to follow in order

t'j advance, but the chief and most im-

portant thing to do at first, and which
will be of value to him later, is to gain

his absolute confidence and to look out
for his safety and welfare at all times.

When you receive your introduction to

him, and one side of his cheek is not
bulged out with tobacco, you have a
good chance to keep him from using it.

It he uses profane words within your
hearing, you can easily teach him that

good workmanship is dependent on clean

words and clean habits, as well as skill.

Attending to His Welfare.

While his confidence is not gained all

at once, but must be acquired, his wel-

fare can be taken in hand the moment
of starting. Since the slogan of the
present mechanical era is "Safety
First," the apprentice is good material

to work on. The first thing to do in this

line will be to take a glance at his shop
<rlothing and see if he has his "harness"
on right. Not that he may have his over-

alls on, with the back end towards the

front, but to see that they are buttoned
or the sides; the straps tucked in under
the buckles; the jumper on the inside of
the overalls and buttoned up; his

sleeves, if rolled up, properly done so

;

and his shoe-strings tucked in the top
(>r his sl'ocs. It is unsafe for a beginner

to wear an apron. While it makes him
appear like a toolmaker, of course, his

safety is of more consequence than his

appearance. Running machinery has a
peculiar habit of reaching out and catch-

ing hold of aprons, especially when these

are worn by young apprentices.

The first two or three months may be

considered the danger period of a
youth's time serving, and after this, if

be has not performed any daring feats

and been put on the disabled list, he can
then be trusted to take care of himself,

and the time formerly given in watching
out for his safety can be used looking to

the quality of his workmanship instead.

Instilling Attention to His Work.

It is found that at the beginning of

each young worker's mechanical career

there are certain characteristics that

crop out in the way of prowess or speed,

that only a vigilant eye can expect to

hold in check. If he is working on a

milling machine, the operation of run-

ning the carriage back each time will

pall on him, and to break the monotony
he will grab hold of the hand-wheel and
run the carriage back and forth several

times with lightning speed, which exer-

cise is good for him, but bad for the

worm and gear under the carriage. If

the work he is doing requires a long feed

he will need strenuous watching. If

there is anything around him to attract

his attention his imagination will be

sure to get to working elsewhere than

at his machine. A four-wheel truck

standing idle near him would be just the

thing for him to start something. For
soon you will hear a rumbling noise

from far down the distant end of the

room, and coming towards you at full

speed you will see that somehow he has

started the truck in motion, jumped on

it, and is using the truck-handle for a

steering-wheel. This is all similar to

the way but a few short years ago he

rode in a little wagon of his own, on

whose sides were painted in glaring

colors the word "Flyer."

Remember an apprentice never thinks

of the consequences when he starts to

do something like the above, so that

when he is pulled out from under the

bench, or part of his clothing is extri-

cated from between two gears, in either

of which location his exhibition will

surely have landed him, it will be the

"psychological moment" to instruct him

not alone in the rudiments of "safety,"

l)ut to let well enough alone.

Discourage Exhibitions of Strength.

You will notice that after an appren-

tice takes hold of a shipper-handle a few

times to start a machine he soon ac-

(|uires the habit of slamming it forward

with force enough to almost break it, the

noise from this often causing those work-

ing near him to run for their safety. It

will not be necessary to put up a forged

steel shipper-handle purposely for him,

for he can be led to see that this kind of

"push" will be of more benefit if ap-

plied to the work in hand.

Care should be given apprentices to see

that they do not go to extremes in using

their strength in tightening down or

pulling against anything, as they are

liable to a strain or rupture. An appren-

tice is sometimes disappointed when de-

nied the privilege of wrenching his side

in pulling down on a vise-handle. Some-
times he uses a hammer or babbit to

tighten up the vise. This secures the

work alright but forms a nice radial

curve on the vise-handle for someone to

straighten out afterwards. The appren-

tice should be told not to leave a vise

with work fastened in it, especially, if it

is a tapping job into which are attached

a tap and wrench, for these are liable to

get knocked over onto the floor and
break the tap, and your own heart, near-

ly, if you happen to be a witness of a

catastrophe of this kind.

One of the "stunts" he often pulls

off is to grab hold of an unright belt

while it is running, to try and hold it

back for a second or two. Sometimes he
succeeds in doing this, and also in caus-

ing the overhead driving belt to slip

from the pulley. Such practices as thi^

should be early discovered and also dis-

couraged. In counseling him against it,

he can be told that the engine has
enough to do in driving the machinery,
let alone having the double task of pull-

ing against the strength of an apprentice.

Change of Work Beneficial.

Changing his work frequently will be
of benefit to him and will keep him more
interested in it, and less in his muscular
development or the clock on the wall. In
his work he should be early taught that

well-doing is preferable to quantity and
quickness in its output. Equally import-

ant also it is to let him see you are in-

terested in the outcome of his appren-
ticeship. This is done by teaching him
kinks and rules in regard to thorough-
ness in good workmanship, to expend less

energy than needed and to eliminate as

much as possil)le lost motion. These
tliinss when tauirht him will make each
new task he handles an attractive pro-
position.

As his confidence is sained, his loyalty

to his work and employer will increase.

The confidence to l)o had from the ap-
prentice is going to be equal to the
amount put in him. If occasionally he is
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given an intricate piece of work to do,

it will flatter him and help strengthen
the confidence in himself. Whatever
work he may occasionally spoil, he need
not be dealt with too harshly even
though that has been the common prac-
tice in times gone by, because he is go-
ing to learn, and "come back" by his

mistakes and spoilt work; and he will do
so quicker by coaching and encourage-
ment, than by scolding and abusive'
language.

The successful training of the appren-
tice is dependent on the amount of care,
interest and attention given him. As his

heart becomes engrossed in his work a
new world gradually opens up to him; lie

sees new possibilities from a mechanical
standpoint; it awakens in him the ability
to see into all sorts and kinds of mech-
anisms, and the profession itself de-
velops his cliaracter and makes a man of
him. He wants only to be treated fairly
and nobly. He looks first, last, and al-

ways for a square deal, and these,
coupled with confidence and a respect
for him, place in your hands the making
of a master-mechanic, a future manufac-
turer, and who know=, perhaps, a great
genius.

@

SHOP TALK TO MACHINISTS.*
By Chas. Stelzle.

"l^HEN I was in the machine shop I
could always tell, without look-

ing at the signature, who made the par-
ticular drawing from which I was work-
ing. There was something peculiar about
the lines and the curves which were char-
acteristic of the draughtsman who did
the job. A "Reid" drawing was very
different from a "Schmidt" drawing,
even though the general subject was the
same. It was the same way with a
"chipping" job—the marks of the
chisel revealed the identity of the ma-
chinist who was responsible for it. So
it was with file-marks and polishing jobs—the name of the mechanic stood out as
plainlv as though it were written there
in acid.

Every fellow puts something of his
own personality into his daily work. He
does it in spite of himself, and the way
that he does his work reveals his true
character. You can always judge of a
man by the job that he turns out. Talk
about somebody keeping a record some-
where off in heaven of the deeds done on
earth ! Every fellow is writing his own
record with hammer and chisel, with file

and pen.

Well-definecl Principles to Guide.

One draughtsman I have in mind was
given a good deal of liberty in the way
that he worked out the details of his

•From "The Outlook.'

drawing. He was original in some very
important particulars. You know there's

a lot of difference between machines
made in this country and those made in

some European countries. There's a
difference in weight and in shape and in

general appearance even in machines
that turn out the same product. It's a
question of taste and judgment as to

detail.

This is true of every successful ma-
chine that was ever designed or con-

structed. It is the same with the plans
fcr your life. You are given consider-

able liberty as to the details of your oc-

cupation ; but you can 't build up a' suc-

cessful life without obeying the laws of

honor and integrity. Your lives are

different one from the other—no two of

you look alike or act alike in even some
of the most important things; but every

man whose life is going to count for

much must obey the laws of the Al-

mighty.

I had a chum when I was in the ma-
chine shop ; he was a patternmarker
apprentice. I used to eat my lunch with

him, and I was always interested in the

jobs that he was turning out, because

i knew that soon I'd handle the same
job, but in a different form. He was
making the wooden pattern; I would
handle the cast product. There was one
thing about his job that always fas-

cinated me—he worked from a "pat-
ternmaker's rule."

Now, you know that a patternmaker's

rule is different from a machinist 's rule

;

if the casting is to be made of iron, the

special rule that he uses is an eighth or

three-sixteenths of an inch longer per

foot than the machinist's rule, and if

the casting is to be made of brass, the

rule is about a quarter of an inch longer

per foot than the standard scale. This

is so because when the pattern is placed

in the sand by the molder, and the hot

metal is poured in, it shrinks when it

cools off just about in proportion to

the difference between the pattern-

maker's rule and the machinist's stan-

dard rule.

A Vision All Important.

Beethoven tells us that his beautiful

symphony is but an echo of the music
he heard in his dream. It lost its divinest

charm when he transferred it to the

nianuscript. It may be easier to build

castles in the air than to construct huts

upon the ground, but the man who never

has a vision—an ideal—can't even build

a hut that's worth while. The dreamer
has his place in the world's work, for

every machine and every great enter-

prise was dreamed out before it was
worked out. A wise philosopher once

wrote: "Hitch your wagon to a star."

Now that's mighty good advice, so long

as you manage to keep the wheels on

the ground ; but the thought that the

philosopher had in mind was that we
vere to have high ideals—large pat-
terns—because in this practical, every-
day world these high ideals are sure to
Fuffer when they are subjected to the
commonplace duties of life.

Influence of Our Surroundings

There was a big, fat machinist in my
department. He must have overweighed
three hundred pounds. Now, you'd
think that this big German—his name
was Miller—would move around most
ponderously; but not much. He ran a
little speed lathe that spun around at

lightning speed, and to keep pace with
that machine Miller had to hustle.

There was another fellow down in the

basement who ran a big six-foot lathe.

He was a fine, athletic-looking chap.

His name was Thompson. You'd expect

this man to be a sprinter in his move-
ments; but he wasn't. The reason of it

was that his great, slow-revolving lathe

had set his pace for life. Sometimes it

seemed that his lathe scarcely moved;
and so Thompson didn't have to move
very fast while he was working. Neither

did he move very fast when he wasn't

working.

Did you ever notice when a man be-

gan to use a hammer at one end of the

shop and set up a steady, rhythmic tap-

tap-tap, and then some other fellow be-

gan to use a hammer within the sound

of the first one, that the second chap

kept exact time with the other T You
see, we are influenced on every side. By
the men that we work with and by the

very machines of which we are sup-

posed to be masters—actually, the latter

frequently master us. There's a lot in

the statement that some men are

chained to the machine they run.

Big Ideals Necessary.

Now, to overcome these influences

when they are bad we need to have big

ideals. There are some working men
whose motto in life is simply: "Meat,
malt, and mattress"—eat, drink, and

sleep. Mighty poor ideal; don't you

think so? You apprentices and young
mechanics, in particular, don't ever per-

mit yourselves to degenerate into com-

monplace working men. I mean men
who become careless of their manners

and their dress, and who think of no
higher things in life than to»drift into

the saloon at the end of the day's work,

and then go home, half drowsy, and

make themselves a nuisance to their

wives and children, who may be strug-

gling to maintain some degree of culture

and refinement.

We hear a lot these days about "anti-

poverty societies," but. take it from me.

no society can do for a man what he will

not try to do for himself. The success-

ful man does not look "out" for oppor-

tunities; he looks "in," for that's

where most of the chances come from.
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Arithmetic for the Machinist and Workshop Operative
By J. H. Rodgers

With the further development of this course in arithmetic, it will be found by those who
have followed the introductory lessone and profited by them that the various practical appli-

cations resulting from the succeeding lessons will be easily observed and their time and
labor-saving features so appreciated as to be adopted at every available opportunity.

TAPER WORK.
/^FTEN work comes to the milling ma-
^^ chine to be shaped on the ends

so that the corners or edges will retain

or form a specified angle; for instance,

pointed drills, square centers, etc. In

charts 28 and 29, are shown four cuts of

side =
diagonal

1.414.

1.414 1.414

Then length d—c = 1.414-^-2==.707 in.

Again, by formula.

Side adjacent = hypotenuse X cosine

= lX-70711= .707 inches.

From chart 15 we find correspond-

ing angle to be 22° 12'=angle (c o d).

In the pentagon point, chart 29, the

length d—c = the cosine of the angle

36° = .80902 inches; then angle (c o d)

is found by formula,

Pentagon ^^-

ARITHMETIC CHART 28. Ar/tHMETIC chart 29.

pointed centers, which, when used for

centering or rounting, give 60 degrees.

In the triangular point, chart 28, it

can be clearly shown by a diagram that

the distance d—c = one-half the dis-

tance d—a, or d—c = 1/2 inch.

To find length o—d, use formula:

—

Side adjacent = hypotenuse X cosine

= 2 X cosine of 30 deg. = 2 X -86603

=1.73206 in.

To find angle (c o d) of inclination

necessary for milling the fiat, use for-

mula
side opposite .5

Tangent = = =
side adjacent 1.732

.28868.

Looking in chart 15 for correspond-

ing angle, we find it lies between 16 deg.

and 17 deg.

To find the fraction of the degree, use
formula at foot of chart 15.

a,°=a°+j—X60

a' +
.00193

X60
\ .01898

J

= a''+b'=16'' 6=angle (c d).

In the square point, chart 28, the
length d—c can be found from formula,

chart 12, where

To find angle (c o d) of inclination

use formula

Tangent

.40819

side opposite .707

side adjacent 1.732

Tansrent =
side opposite .80902

side adjacent 1.732

= .46710.

From chart 15, corresponding angle

= 25° 2'= angle (c o d).

In the hexagon point, the length d—

c

Sine ^'^^ "fP-

inclination =

anplo a b.

Sine - "^'^^ opposite
' /fypotenose

S&50O

Corresponoting an^/e '30' ^/
'

arithmetic chart 30.
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= cosine of 30° = .86603 inches, then

angle c o d is found by formula,

side opposite .86603

Tangent = = =
side adjacent 1.732

.50000, and corresponding angle from
chart 15 = 26° 34' = angle (cod).
In chart 30 are shown sketches of a

couple of interesting milling problems.

A piece of %-in. round stock is required

to be milled so that the face (f) will

form an ellipse whose major axis meas-
ures 11/2 in-

Prom the nature of the question it will

be seen that the length o—b (one-half

the major axis) will measure % inch.

Then, to find angle (a o b), use formula,

side opposite a—b .375

sine = = =
hypotenuse o—

b

.75

= .50000.

From chart 15, corresponding angle

= 30°.

Again an oblong block of steel 2^/2 in.

s 4 in. requires milling so that the face

(f) will be a square measuring 4 in. on
a side.

The length —b will equal the length

of side or 4 in., and the length a—b will

be the short side of oblong, or 21/2 in.

Then angle (a b) will be found from
formula,

side opposite a—

b

2.5

sine = = •—— =
hypotenuse o—

b

4

= .62500, and corresponding angle *=
38° 41' = angle a o b.

IRON IN BRASS.

By M. Dings.

That iron is a dangerous impurity in

brass and copper alloys is now a well

established fact. Many attempts have
been made to produce a good inexpen-

sive bronze by combining iron with cop-

per and its alloys, but all such experi-

ments have given unsatisfactory results.

Metallurgical authorities inform us that

carbon is the interfering element that

prevents the true alloying of iron and
copper. All commercial iron or steel

contains more or less carbon. Thus,

when iron or steel finds its way into the

crucible with brass chips, it does not al-

loy but produces a dangerous mechani-

cal mixture. The iron forms into small

nodules and these nodules seem to absorb

all the carbon in the surrounding metal,

forming themselves into steel harder

than the hardest chilled tool steel. These
nodules vary in size from a small pin

head to a j>ea, according to how much
the metal has ben stirred while in molt-

en condition.

Tool Trouble When Machining.

In machining brass castings, the edge
of any steel tool will break when it

strikes o.ne of these nodules. This is

one of the reasons why the presence of
iron in brass castings is dangerous.
Thousands of dollars' worth of tools

have been ruined, much valuable time
Las been lost and a great deal of annoy-
ance has been caused by these trouble-

some nodules. They are especially

dangerous to tools in automatic mach-
ines. Often the operator does not no-

tice that a tool has been damaged until

many good castings have been spwiled by
dulled tools or broken dies. In rolling

thin brass sheets, the surface of chill-

ed rolls are sometimes dented by the
steel nodules in the brass plates. In
polished work, wherever the nodules are
close to the surfac, rusty spots will ap-
pear upon the brass.

Separation Difficulty

It has been fully demonstrated that

with the utmost precaution, it is im-
possible to keep brass chips free from
rron and steel. In shops where both
brass and steel are machined, the brass

chips always contain iron. No matter
how carefully the lathes and machine
tools are cleaned between operations on
different metals, iron dust and small

chips left in the crevices of the machines
will contaminate the brass chips. Even
in places where brass is worked exclu-

sively, more or less iron and steel find

their way into the brass chips. When
such chips, supposedly free from iron,

tire treated with a magnetic separator,

there is usually found an assortment of

nails, screws, rivets, nuts, washers,

small drills, broken taps, pieces of frac-

tured tools, wrenches, pocket knives, etc.

If any one of such articles happens to

be melted in a crucible of brass, bad
castings are to be expected.

Numerous fluxes for removing iron

from brass have been sold to the trade,

but experience has shown that they are

of but little value. Where they appear

to accomplish the desired purpose, care-

ful analysis shows that the iron does

not slag and rise to the top so that it can

be skimmed off, as supposed, but when
there is less than 2.75 per cent, of iron,

it is really driven into the brass, produc-

ing a casting of a dark color, and very

much harder than it ought to be. If

there be more than 2.75 per cent, of iron

in the mixture, steel nodules will appear

in spite of any soda-ash, sea sand, or

other flux of secret compound. Thus the

best informed men rely upon magnetic
separators as the most effective appli-

ances for removing iron from brass

chips.

Just how much iron can be alloyed

with copper is not positively known. It

is supposed to be about 2.75 per cent.,

but this alloy cannot be made by direct

fusion unless the iron is free from car-

bon or the carbon is eliminated by a flux.

When it is desirable to introduce iron

into a bronze, the best practice is to in-

troduce it in the form of a zinc-iron or
ar iron-manganese alloy. Any excess of
iron above the percentage above men-
tioned produces steel nodules.

Magnetic Separation.

Evidently it is not safe to melt brass
and copper chips without first treating
them with a reliable magnetic separator.
As brass founders and metal refiners

come to understand more clearly the
necessity of melting only such chips as
are absolutely free from iron, they
realize that a poor magnetic separator is

as unsatisfactory as none at all. There-
fore metal men are cautioned to pur-
chase only such magnet machines as have
been thoroughly proven. Separators
liaving magnets energized by electric

coils are considered much more efficient

than the old style machines using perm-
anent steel horse-shoe magnets. The
electro-magnets are much more intense
and do not weaken with age.

Sometimes too much is expected of a
magnetic separator. A good separation
of any kind depends largely upon hav-
iLg the mixed material to be separated
in proper condition. If the brass chips
are greasy, or wet, the finer of them will

adhere to the large iron chips and be
removed by the magnets. Again, the
chips may contain long spirals, or he in

such curled form as to cause bad mech-
anical entanglement, by reason of which
some of the brass is lifted with the iron

and carried into the iron products. In
handling metal worth $200, more or less,

per ton, it pays to use common sense
and give this separation problem some
attention. The iron product is usually
only a small part of the original bulk.

If it be found to contain too much
bronze, it can be quickly re-treated un-
der a different adjustment of the sep-

arator so as to recover the brass.

A good separator should have a good
feeding hopper so that the metal is

brought to the separating point in an
even steady flow, but a device designed
to feed fine chips should not be expected
tri work well when the chips contain
such things, as rejected castings, kind-

ling wood, wads of paper, wrapping
twine and other coarse articles. It is

often a good practice to screen the chips

through a Yz in. mesh screen before

shoveling it into the feeding lv)pper of

n separator.—From a bulletin issued

by the Dings Electro-Magnetic Separator
Co., Milwaukee, Wis.

The Gnmey Scale Co., Hamilton, Ont.,

have been awarded a contract by the

Dominion Government for a track scale

108 feet long. When erected this will be
the longest scale in use in Canada, and
one of the few scales in the world over

50 feet long.
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WARNER SILENT TUMBLING
BARREL.

'Tp HIS Silent Tumbling Barrel is

*• a product of the Warner Bros.

Co., Bridgeport, Conn. The illustrations

and description herewith refer to the

general constructional and operative fea-

tures. The drive is by means of a case-

hardened steel worm and cast iron gear

with cut teeth running in oil, a circum-

stance which contributes to silent opera-

tion and absence of wear of the gears.

The driving pulley is equipped with an

internal expanding friction clutch, oper-

ated by a lever on the same side of the

machine as the tilting crank. This el-

iminates the necessity of going around
the machine to start and stop it, and
also the danger of shifting belts by
hand.

Dust-tight housings enclose the driv-

ing pulley and worm and gear mechan-
isms. This eliminates the wear from
dust and grit and adds much to the life

of the machine, so much so that machines
built three years ago have, we under-

stand, been running continually without

overhaul and show no signs of wear.

The revolving the worm and gear in

oil in the main housing automatically oils

all the bearings in the driving mechan-

any position between tliose shown in

cuts, thereby obtaining any degree of

tumble for the work. The tilting mech-

SILENT TUMBLING BARREL.
DRIVING SIDE.

anism has been so designed tliat the

pawl has been eliminated. By a slightly

outward motion of the crank, the barrel

is unlocked and the machine is cranked

SILENT T(!.MBLING BARREL AT LOWEST TILT. OGPEEATING SIDE.

barrel, the handle automatically locks
the barrel in the position in which it
was located when the handle slipped.
This makes accidents by whirling handles
impossible and at the same time avoids
spilling the work on the floor. The bar-
rel load is carried by a ball thrust
bearing.

Coupled with modern construction and
design, interehangeability of parts has
been arranged throughout.
For grinding and polishing small

stampings, forgings, or castings, the
east iron or brass barrel has replaced
the old style steel barrels. The cast
barrel is polygonal in shape and gives
the articles a more violent tumbling and
producing a quicker and better finish
than did the smooth, round, sheet-steel
barrel.

ism, thus reducing the care required in

keeping the machine properly oiled.

The barrel may be tilted to turn at

in the same manner as other machines

but should the operator accidently let go

the handle while raising or lowering the

SWING GATE AND CHECK VALVE
APPLICATIONS.

An increasing and promising use for
the steam turbine is its application as a
secondary or low pressure unit in con-
nection with non-condensing or condens-
ing engines, or, combining with a re-

generator, in connection with engines
using steam intermittently. At first,

the most promising application of the
low pressure turbine was to use steam
from inefficient non-condensing engines
which were found in steel mills and
mine-hoists, but its field of employment
is now extended to efficient power en-
gines in railway and lighting plants as it

has been thoroughly established that the
most efficient steam plant to-day con-
sists of a compound unit consisting of a
reciprocating engine, acting between
boiler pressure and approximately at-

mospheric pressure, and a low pressure
turbine which discharges into a con-
denser.

It was not until the low pressure tur-

bine had been commercially developed
that engineers fully realized the signi-

ficance of the fact that the available

energy per pound of steam, between 150
pounds boiler pressure and 28 inches
vacuum was cut practically in halves by
the line of atmospheric pressure. Reci-
procating engines are incapable of utiliz-

ing efficiently the energy below the at-

mospheric line, because to attain the

proper degree of expansion requires an
enormous cylinder, the friction within

which would consume a large portion of

the available energy. The turbine, how-
ever, can utilize the energy between 26

and 28 inches of vacuum as effectively as
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it can utilize the energy between atmos-
pheric pressure and five pounds below.

The mixed turbine plant, therefore,

gives excellent steam economy over wide
ranges of load, it gives considerable

elasticity of operation due to the fact

that either engine or turbine may be
operated separately. Any leakage in the

engine due to leaky valves, and improper
valve setting is taken care of by utiliz-

ing that steam in the turbine; and where
exhaust steam is used for heating, the

mixed turbine plant allows the required

amount of heat to be diverted for heat-

ing purposes before the steam enters

the turbine. The principal difficulty

which must be solved in the practical

design of mixed-flow turbines, is the

method of regulation, so as to allow

the use of all the exhaust steam avail-

able; after which any deficiency in the

low pressure steam supply can be made
up by high pressure steam. In order to

obtain the proper efficiency of the tur-

bine under the usual operating condi-

tions, two methods are used.

The first consists of having a turbine

so constructed that the high pressure

steam is admitted automatically through

an auxiliary high-pressure section of the

turbine. In this case the high pressure

steam goes through the high pressure

portion of the turbine and after the

steam has been expanded to practically

iftBifff ^ivy yA^vc ^

will be revolving idly. The sec-

ond metiiod consists in utilizing high

and low pressure steam on the same tur-

bine wheels, the steam acting on the

same buckets in both cases. The low

pressure steam is admitted through one

set of nozzles and the high-pressure

steam through -another set. The nozzles

are so designed as to properly ex-

pand the steam from eitlier source.

Whichever system of steam distribu-

tion be used, it is very import-

ant that the piping be of proper

design, and that both the engine and
turbine units be protected by means of

the proper safety devices, so that no
damage be done, if the condenser flood,

if the wrong valves are manipulated at

the wrong time, or if the valves are not

operated in their proper order when
starting and stopping.

In order to allow the engine and tur-

bine unit to operate safely under all

conditions, the Nelson-Erwood Swing
. Gate and Check Valve has been designed

and constructed. This acts as a safety

valve on any pipe line where it is neces-

sary that the flow through the pipe shall

be in one direction and where disastrous

effects would follow if the steam or con-

densate were allowed to flow into the

engine or turbine in a direction con-

trary to that for which it was designed.

The general arrangement of piping for

SWING GATE AND CHECK VALVE APPLICATION.

atmospheric pressure, it enters the low
pressure part of the turbine in which it

expands down to the pressure in the

condenser. When low pressure steam is

admitted to the turbine it enters the

low pressure section of the turbine only.

When running as a low pressure

turbine the high pressure blades

a mixed turbine and engine plant is

sliown in the accompanying illustration.

When all the steam is used by the oper-

ating units, the steam flows from the

boiler into the engine, then through the

turbine and into the condenser.

If there be not enough exhaust steanl

coming from the engine to operate the

turbine unit, live steam may be admitted
to it as shown. If too much exhaust
steam be flowing to the turbine, a por-
tioii of it may be diverted to flow into
the feed water heater. Again a proper
amount of exhaust steam may be used
from the engine exhaust to supply the
heating system when conditions require.

Such a combination of piping as shown
makes for flexibility of operation under
all conditions of service.

The combined swing gate and check
valves, when placed in their proper posi-

tions on the pipe, operate normally as an
ordinary stop valve, but in addition they

protect the power plant should condi-

tions change without the knowledge of

tlie operator. Tor instance, if the engine

be started, without opening the valve

on the exhaust, the swing gate check

valve will open automatically at a prede-

termined back-pressure on the engine and
stay open until it is mechanically closed

by means of tlie hand-wheel attached to

the valve stem as in ordinary gate valve.

When the exhaust steam from the en-

gine is used for the heating system, this

swing gate and cheek valve is used on

the atmospheric exhaust pipe as a back-

pressure valve. With high pressure, any
excess of pressure in the turbine, above
the back pressure in the engine, is pre-

vented from affecting the latter by the

swing gate valve closing automatically.

When the pressure on the turbine side

decreases, the valve will allow the steam
to flow to the turbine in the usual man-
ner. As applied to the condenser piping,

the swing-gate valve will prevent flood-

ing of the turbine due to loss of vacuum
and also acts as an atmospheric relief

valve.

All of the protective and operating

features of the swing gate valve are

based upon the fact that it is construct-

ed as a gate and check valve in one, and
is capable of performing the functional

of either. The checking action of the

swing gate is controlled outside of the

valve casing, according to the pressure

desired, while the further action of the

gate is controlled by the hand-wheel,

which raises the gate above the valve

opening exactly like an ordinary gate

valve, thus giving a full unrestricted

opening. The face of the gate and the

seat ring are flat, both being made of

bronze. The valve is always positive in

its action, as the seat is constantly clean-

ed by the raising and lowering of the

gate, which wipes or shears off any

foreign matter which would otherwise in-

terfere with f>erfect closing.

The Nelson Valve Co., Philadelphia,

Pa., are the designers and builders of

this swing gate and check valve.
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PLANER WITH ELECTRIC FEED
AND AND POWER TRAVERSE.

'TpHE accompanying illustration shows
* a 72-inch Pond reversing motor

planer equipped with electric feed and

power traverse for all heads. The design

oi this planer represents very advanced

ideas in planer construction throughout

and appears to be the last word in sim-

plicity. Reversing motor drive has

eliminated all belts, pulleys, clutches,

etc., and now electric feed dispenses

with the feed box.

The motor is directly connected to the

first driving gear shaft on the back side

of the planer, giving the operator free

access to the entire control at the front

of the machine. There is provided a wide

range of cutting and return speeds which

may be varied independently of each

other while the machine is running by

means of the two handwheels on the

front of the controller case. The hand-

wheels are equipped with dials graduated

for the various speeds. A shaft runs

through the bed with levers on either

side for control of the table. These

levers are same as on the "A" driven

planer; hence the operator has no new

movements or operations to learn.

A patented pendant switch, carried by

a swiveling bracket mounted on the arch,

mav be moved to any convenient posi-

tlie line and becomes a powerful

dynamic brake, stopping the table

at once without drawing any cur-

rent from the line. To prevent

the table from running off the bed and

also the breakage of tools or planer, a

patented circuit breaker is provided to

stop the motor at once by dynamic

breaking.

The newest and most novel feature of

this planer is the electric feed and rapid

power traverse which is provided for all

heads. Both the feed and traverse are

operated by a separate motor mount-

ed on the arch. This motor is

also used for elevating and low-

ering the cross-rail. The mechanism

for the different operations is inter-

locked in such a way as to prevent

accidental engagement of two functions

simultaneously. The amount and direct-

ion of the feeds for the cross-rail heads

can be changed at each end of the rail.

The changes of feed for the side heads

are made in a similar manner, the feeds

for each head being entirely independent

of each other and of the cross-rail heads.

The hand adjustment of the side heads

is by ratchet crank wrench which is

mounted on and moves with the head. All

heads have graduated swivels and mic-

rometers on the feed screws. The table is

of heavy and very deep box section,

H..\XER WITH ELECTRIC FEED AND POWER TRAVERSE.

tion. By means of this .switch the op-

erator can start, stop or reverse the table

if the work require him to be in such a

position that he cannot readily reach

either of the levers on the front and
back sides of the bed. At the instant of

reversal, the motor through connections

in the controller, is disconnected from

without openings through the bottom
wall. This gives a very rigid construction

and also prevents chips or cutting fluid

from reaching the gears or tracks in the

bed.

The Niles-Benient-Fond Co., New
York, are putting the above machine on

the market.

LABOR ORGANIZATIONS IN CAN-
ADA, 1913.

The third annual report on Labor Or-

ganization in Canada, covering the year

1913, has been issued by the Department

of Labor. At the close of 1913 the num-
erical strength of organized labor in

Canada stood approximately at 176,000,

an increase of nearly 16,000 over the

figures at the close of 1912. The esti-

mated membership for each of the three

years during which reports on organized

labor in Canada have been issued has

been as follows:

1911 133,132

1912 160,120

1913 175,799

These figures show an increase in mem-
bership of over forty thousand during

the two years 1912 and 1913, and suggest

a quite remarkable development during

so brief a period. The figures indicate

that the growth of union membership has

been fairly distributed as between inter-

national bodies and those not interna-

tional in character. The bulk of Cana-
dian trades union membership is at-

tached to international organizations. Of
the total numericial strength of organized

labor for 1913, the membership owing al-

legiance to international organizations

reached the large proportions of 149,577,

leaving for all other organized bodies a
membership of 26,222.

There were in Canada at the close of

1913, just over 2,000 local trade union
branches of all classes, 1,792 hav-

ing international aflSliation 199 of

a non-international character and
34 independent local bodies. These
figures show an increase of 154
in international local union branches,

a decrease of 26 in non-interna-

tional and an increase of six in inde-

pendent bodies. International organiz-

ations having in Canada at the end of
1913 one or more local branches num-
bered 101, an increase of two during the

year. There are thirteen non-interna-

tional organizing bodies in the Dominion,
an increase of three as compared with
1912.

World's Trade Union Membership.

The total trades union membership of

the world for 1912 stood at 12,094,490, a
slight increase over the number reported
for 1911, which was 11,435,498. The
union membership during 1912 increased

more rapidly in Great Britain than in

Germany, the first named country having
an increase of over 800.000 and the latter

slightly over 256,000, giving Great
Britain nearly a half million more of a
trades union membership than Germany.
The United States stands third, but

especially having regard to its much
larger population, considerably below

Great Britain and Germany.
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PRACTICAL EDUCATION FOR MECHANICS.
yX^HILE it is true that technical schools in Canada

have not reached the state of perfection attained
by those in some foreign countries, few mechanics make
the best use of the advantages at hand. The school edu-
cation at best can but teach one to understand that which
he reads and observes. The man who expects a university,
by some mysterious means, to transform him into an engi-

neer, and the youtii who depends upon the technical school
to add to him the essentials of a master mechanic have
both still to meet their keenest disappointments.

The best and most useful practical education is that
which is gained by one's personal experience or which is

learned from those nearest to practical work. This edu-
cation is to-day the cheapest, rarest and most paid for.

The price is application and self-sacrifice.

Nearly all reputable builders of machinery publish
accurate instructions concerning the operation and sphere
of usefulness of their machines which are gladly furnished
the interested operative without cost. A great number
also publish, at considerable expense, a well-edited and
illustrated treatise dealing not only with the methods
employed in connection with their particular product, but
give a comprehensive exposition of the subject in general.

These are also sent free upon application. Many manu-
facturers, among whom may be mentioned the larger
makers of gears and gear machinery, publish tests which
are sold for the mere cost of publication and mailing.

How often we see a mechanic spending a number of
his hard saved dollars for a book which is so technicalized
that he cannot understand it and which contains illustra-

tions copied by the author from the manufacturers' pub-
lications which he probably obtained for nothing. The
Iiustling mechanic now has his chance and he who makes
use of his opportunities will always be the superior of the
spoon-fed mechanic of the school.

ADAPTABILITY OF PRODUCTS.

O ANADA has no doubt, profited much by the mistakes
^-^ of United States manufacturers. Their errors of
judgment, in many cases, occurred so long ago that, by
the time the lessons are applicable to us, we shall have
forgotten about them and their discouraging effects. Our
trade in exported manufactures, though c )mparatively
large, is in its infancy, and it is at this time that we can
best take to heart the lessons so expensively learned by our
neighbor.

In manufacturing for export trade, the product must
conform not only to natural and legal requirements of the
country in which it is to be sold but must also satisfy the
precedents, personal opinions and sensibilities of the

buyers. In other words the article must be made to satisfy

the peculiar local necessities which created the demand
for that class of goods and need not meet the demands
encountered in the country of its manufacture.

For many years American steel bridge builders were
unable to do business in many European countries because
of the lack of artistic effect in their structures. Likewise,
many opportunities have been lost by failure to add the

desired amount and color of paint. The bulk of the Argen-
tine trade in wearing apparel at present goes to Germany
and England. In this connection the two largest American
manufacturers of collars refused to number their products
according to metric standards in use in that country. In
another case a certain Western canneryman captured a
large part of the English market by making his cases of
much heavier lumber than usual so that the consignees

could use them for other purposes when empty.

An interesting case in the implement business may be
cited. Australians have long used stripper harvesters to

deal with the grain crops while the South Americans have
become used to the binder. The grain in both cases is

eminently suited to the combined operation of reaping and
threshing, yet, similar reaper-threshers cannot be sold in

these two countries. The farmer of the Antipodes must
have a machine with stripper teeth and the American re-

quires one equipped with binder teeth and knife.
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INDUSTRIAL NOTABILITIES --No. 43

NOEL GEORGE LAMBERT MARSHALL, the subject ot this sketch, was born in London,
England, on December 30, 1852, the son of Kenrlc R. and Charlotte A. Marshall. Following
his arrival in Canada in 1856, he was educated in the public schools of Toronto, subse-

quently. In 1867, entering the employ of L. Coffee & Co., and remaining with them until 1870.

In this latter year he became associated with the C. J. Smith Coal Co., purchasing an inter-
est therein in 1879. Nine years later, in 1888, he, along with Sir William Mackenzie, bought the
business outright, changing its name, in 1881, to that of the Standard Fuel Co., which It still

letalni.

Mr. Marshall is president, the Standard Fuel Co. of Toronto, Ltd. ; president, Faramel Co.,

Ltd., Toronto; president, Magann Air Brake Co.; president. Dominion Automobile Co.; director,
Canadian Steel Tool Co.; director, Canadian I^ake and Ocean Navigation Co.; vice-president.
Imperial Guarantee and Accident Co.; vice-president. Title and Trust Co., and director. Sterling
Bank.

He was also a member of the Board of Education in 1890-1891; has been a member Board
of Trade since 1889; was for some years a member of the Council; and for the past ten years
has represented the Board of Trade at the Canadian National Exhibition, ot which he is vice-

president.
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NOEL GEORGE LAMBERT MARSHAIjL.

He Is president ot the Open Air Horse Parade Assn.; honorary president, Toronto Boys'
Dominion; vice-president. National Chorus; vice-president, Provincial Counell of Canadian Boy
Scouts; member. Ontario Parole Commission; treasurer Laymen's Missionary Movement of the
Church of England; governor. Western Hospital; vice-president. Hospital for Incurables; mem-
ber of Board, Children's Aid Society. Orphan Boys' Home, Working Boys' Home, British Wel-
come League, Imperial Daughters of the Empire. Women's Welcome Hostel, Imperial Home
Reunion, Georgina House, Bishop Strachan School.

Mr. Marshall married Harrlette Isabel Hogg, daughter of John Hogg, M.P., York Mills,
in 1879, there being two sons of the union.

His clubs are the National (president, three yearsl ; Granite. Albany, R.C.T.C., Ontario
Jockey, Toronto Hunt, Cnledon Mountain TrontfChiiirman. House Committee) ; Burlington Coun-
try, Buffalo and Buffalo Country, Canadian Society of New York, Royal Colonial Institute
(London), while the societies of which he la a inenibpr consist of the A. F. and A. M. (Zetland
Lodge), S.O.S., and *!t. George's, the latter of wlilch he Is a life member.

In politics, Mr. Marshall Is a Conservative and In religion an Anglican, he having been a
warden of St. Matthew's Church, Toronto, for over 20 years.

His town residence Is 623 Sherhourne Street.Toronto, and his summer residence, Dnnbarton
Farm.—-Photo, courtesy. The International Press.
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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 65

Lake Superior, char-

coal, Chicago 16 00

FeiTO Nickel pig iron

(Soo) 25 00
Montre^. Toronto.

Middlesboro, No. 3.... 17 75 19 50

Carron, special 21 00 22 75

Carron, soft 21 00 22 75

Cleveland, No. 3 17 75 19 50

Clarence, No. 3 17 75 19 50

Glengarnock 20 00 21 75

Summerlee, No. 1 21 00 22 75

Suramerlee, No. 3 20 00 21 75

Michigan charcoal iron. 25 00

Victoria, No. 1 18 75 18 10

Victoria, No. 2X 18 50 17 85

Victoria, No. 2 Plain .

.

18 25 17 60

FINISHED IRON AND STEEL.
Per Found to Iiar^re Buyers. CenU.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b., Montreal.. 2.05

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.15

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.15

Beams and angles, Pittsburgh 1.15

Steel hoops, Pittsburgh 1.35

r.03., Toronto Warehouse. Cents.

Steel bars ."
.

.' 2.10

Small shapes 2.30

Warehouse, Freleht and Duty to Pay. Cents.

Steel bars 1-60

Structural shapes 1-75

Plates 1-75

Freight, Pittsburgh to Toronto.

18 cents carload ; 21 cents less carload.

Semi-Fin.

Studs ...

Nuts over 1 in. 72%
65%

LIST PRICES OF W. I. PIPE.

NAILS AND SPIKES.

Standard steel wire nails, base. . $2 15

Cut nails $2 60 2 65

Miscellaneous wire nails. . . 75 per cent.

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

Plates, 1/2 in.

55

50

00

BOILER PLATES.
Montreal. Toronto.

100 lbs. ... $2 20 $2 20

Heads, per 100 lbs 2 55

Tank plates, 3-16 in 2 50

Tubes, per 100 ft., 1 inch 9 .50

V/i in. 9 50

IVo " 9 50

13^ " 9 50

2 " 8 75

21/. " 11 15

3
' " 12 10

31/2 " 14 15

4 "18 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

MILLED PRODUCTS.

Sq. & Hex. Head Cap Screws 65 & 10%
Sq. & Hex. Head Cap Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45-10-10%

Flat & But. Head Cap Screws 40-10-10%

Finished Nuts up to 1 in. .

.

75%
Finished Nuts over 1 in. ... 72%
Semi-Fin. Nuts up to 1 in. .

.

72%

80 & 71/2

75

45

65 & 10

60

60

60

35 p.c.

BOLTS, NUTS AND SCREWS.
Per Cent.

Stove bolts

Coach and lag screws. . .

.

Plate washers

Machine bolts, % and less

Machine bolts, 7-16

Blank bolts

Bolt ends

Machine screws, iron, brass

Nuts, square, all sizes 4iAperlb. off

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

Fillister head 25 per cent.

Iron rivets 60, 10, 10 off

Boiler rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.15

AVood screws, flathead,

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

Wood screws, flathead.

Brass 75, 10, 71/2, 10 p.c. off

Wood screws, flathead,

Bronze 70. 10, 71/2, 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer billets, Pittsburgh ... $20 00

Open hearth billets, Pittsburgh .

.

20 00

Foraring billets, Pittsburgh..'... 24 00

Wire rods, Pittsburgh 25 00

IRON PIPE FITTINGS.

Canadian malleable, 45 per cent.; cast

iron, 65; standard bushings. 70; headers,

60; flanged unions, 60; malleable bush-

ings, 65; nipples, 80; malleable, lipped

unions, 65.

OLD MATERIAL.
Dealers' Baying Prices. Montreal.

Copper, light $10 50

Copper, crucible 12 00

Copper, unch-liled, heavy 11 50

Copper wire, unch'bled... 11 00

No. 1 machine compos 'n 10 50

No. 1 compos 'n turnings 9 00

No. 1 wrought iron .... 9 00

Heavy melting steel .... 7 00

No. 1 maehin'y east iron 12 00

New brass clippings .... 8 50

No. 1 brass turnings ... 7 25

Heavy lead 3 50

Tea lead 3 00

Scrap zine 3 25

Toronto.

$11 00

12 25

11 50

11 50

10 75

9 00

8 00

8 50

12 00

8 75

7 50

4 00

3 00

3 50

standard.
Nom. Price.
Diam. per ft.

i/gin $ .051/2

i/4in .06

Btronc D. Ex.
Price SUe
per ft. Ins.

! .12 1^ i

•07y2 %
.071/2

1

.11 1V4,

.15 11/2

.22 2

.30 21/2

.361/2 3

.501/2 31/2

.77 4

Extra
Sizes
Ins.

i/sin i

%in .06 %in
i/ain .O81/2 i/2in

3^in .111/2 %m
1 in .171/2 1 in

li/4in .231/2 li/zin

li/ain .271/2 li/2in

2 in .37 2 in

2y2in .581/2 2i/2in

3 in .761/2 3 in L03
Si/ain .92 Si/ain 1.25

4 in 1.09 4 in 1.50

4i/2in 1.27 4i/2in 1.80

5 in 1.48 5 in 2.08

6 in 1.92 6 in 2.86

7 in 2.38 7 in 3.81

8 in 2.50 8 in 4.34

8 in 2.88 9 in 4.90

9 in 3.45 10 in 5.48

10 in 3.20

10 in 3.50

10 in 4.12

W. L PIPE DISCOUNTS.

The following are Toronto jobbers'

discounts on pipe in effect, April 21,

1913:

41/2

5

6

7

8

StrODfT*
Price
perft.

P .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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MISCELLANEOUS.
Centu

Putty, 100 lb. drums $2.60

Red dry lead, 5 cwt, casks, per cwt. 6.00

Glue, French medal, per lb 0.10

Tarred slaters' paper, per roll 0.95

Motor gasoline, single bbls., gal. .

.

0.21

Benzine, per gal 0.20

Pure turpentine 0.65

Linseed oil, raw 0.65

Linseed oil, boiled 0.68

Plaster of Paris, per bbl 2.50

Plumbers ' Oakum, per 100 lbs .'i.25

Pure Manila rope 0.15

Lard Oil, per gal. 0.60

CAST IRON PIPE.

6 inches and upwards |32.00
4 inch 33.00
Specials per 100 lbs 3.00

Qaotaiions f.o.b. fonndrjr.

BELTING RUBBER.
Standard

Best grades
60%
30%

RABONES TAPES.

Tape, lines, linen. No, 2601 x 50,
each $1 00

Metallic, No. 4011 x 50,' each.

.

1 35
Metallic, No. 4011 x 66, each.. 1 55
Steel, No. 2891 x 50, each 2 70
Steel, No. 4161 x 50, each.... 3 00
Steel, No. 4161 X 100, each.... 5 15

BELTING—NO. 1 OAK TANNED,
Extra heavy, single and double .

.

Standard 60 & 10%
Cut leather lacing, No _

CHAIN.

Vi inch $5.65

5/16 inch 4.70 POLISHED DRILL ROD.
% inch 4.00 r,,„ , r, ,

v/ifi • u o^- (jrade Grade
7/16 inch 3.6o Dia. In. 1 2
''''!."'''

; ^f^ 49/64 to li/2-in . .$37.50 $30.00

l^lX \t 33/64 to 3/,.in. .. 41.25 33.00

5!"t ill 7/16 to %-in. ...45.00 36.00

^f '^'l If,
0.178 to 0.4218.. 56.25 45.00

f.^"f If, 0.125 to 0.175... 62.25 49.80
^ '""'' ^-OS 0.101 to 0.120... 67.50 54.00
Above qnotationg are per 100 lb. weight. Ppieeo <n ..».,= „— j » ,• *^"Ce8 in cents per pound are quoted

different grades.

Grade
3

$17.50

19.25

21.00

26.25

29.05

31.50

for the

RABONES LEVELS.

1369 X 12, Boxwood, per doz.. $4 90
1626 X 9, Walnut pointed 4 50
1628 X 12, Rosewood 7 50
104 X 24, Triple stock (net) .

.

27 00
104 X 30, Triple stock (net) .... 23 15
104 X 27 22 00

CHALK.

C:arpenters, colored, per
gross $0 65 $0 80

Carpenters' lead pen-
cils, per gross 2 40 6 75

Crayons, per gross 20

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

COLD DRAWN STEEL SHAFTING.

% inch $ 4.95

1 inch • 8.05

1% inch 12.65

1% inch 15.30

11/2 inch 16.50

1% inch 19.40

1% inch 22.50

1% inch 25.80

2 inch 29.30

Prices quoted are cents per foot.

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $2.75 $2.85

Canada plates, ordinary, 52

sheets 2.75 3.00

Canada plates, all bright 3.90 4.00

Apollo brand, 10% oz.

(American) 4 50 4 40
Queen 's Head, 28 B.W.O. ... 4 30 4 65

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45
Gorbal's Best, No. 28 4 40 4 65

Viking metal. No. 28 4.00 4.20

SQUARES.

Disston's 60 and 10 per cent.

Stanley's Try Squares, size

71/2 per doz., net $2 85

RABONES BOXWOOD RULES.
No. 1375—2 ft., per doz. (51) . . $1 80
No. 1101—2 ft. „ (52) . . 3 90
No. 1167—2 ft. „ (7) . . 3 60
No. 1106-2 ft. „ (531/2).. 4 10
No. 1375—3 ft. „ (661/2).. 2 50
No. 1112—3 ft. „ hf. round 6 00
No. 1190—With level 8 85
No. 149.3—Brass blacksmiths. . 1 70
No. 1494—Brass blacksmiths.. 2 20

LUFKINS TAPES.

Ass skin, No. 713, 50 ft., per doz. $2 85
Ass skin, No. 714, 66 ft., per doz. 3 40
Linen, No. 404, 66 ft., each 1 10

Metallic, No. 603, 50 ft., each.

.

1 40
Rival steel, No. 263, 50 ft., each 2 90
Rival steel. No. 260, 100 ft., ea. 4 90

Reliable Jr., No. 103, 50 ft 2 70

WASHED WIPERS.

Select white, per lb 08

Light-colored O6I/2

Dark-colored 05

CHISELS.

Cold chisels, 5 x 6 in. doz $2 20
Bevel edge, 1 inch, doz 2 50

WASTE (POLISHING).

Cream, per lb 13
AVhite 12

WASTE (WHITE.)

XXX e.xtra, per lb 11
X Grand lOi/g

XLfiR 093^
X Empire 0834
X Press 073^

WASTE (COLORED)).

Fancy, per lb 07%
Lion 07

Standard O614

Popular 051/2

Keen 05

WASTE (PACKING).

A rro w, per lb 15

Anchor 06

Anvil 071/2

Axle 09
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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., July 13, 1914.—Dullness
is still the outstanding feature in mach-
inery circles and there does not appear

at present to be much prospect of an im-

provement for some weeks to come. The
report which appeared in the daily press

last week to the effect that the Canadian

Northern Railway had placed an order

with the Canadian Car & Foundry Co.,

for about $750,000 worth of cars, created

some excitement, but there was keen dis-

appointment when it was learned that

this order was for passenger cars only.

While this will provide work for the car

company for some time to come, it does

not have the same effect on the metal

situation, as an order for freight cars

would have.

There is still a considerable amount of

building being carried on locally, but

supply men state that the contractors

must be using their old equipment as the

orders for new stuff are few and far be-

tween. There have been some small ord-

ers for mixers, and there is also some

business being done in road-making- ma-

chinery, but generally quietness per-

vades.

Some interest was aroused by the an-

nouncement that the contract for build-

ing the new Union Station in Toronto

had been awarded to a Montreal firm,

the Lyall Construction Co. The new
structure will cost in the neighborhood

of $4,000,000. It is stated that the har-

bor commissioners of Montreal will er-

ect another two-million bushel elevator

on the harbor front, as an addition to

the present No. 1 elevator near the White

Star wharf.

Metals.

There is little, if any, improvement, in

the situation as regards metals. Sales

are still of a hand-to-mouth character

and no larare orders have been placed for

some weeks. One authority states that

the big ear companies who usually take

enormous quantities of pig iron, had this

year not taken 10 per cent, of last year's

amount. Most of the big industrial

plants are working with gi'eatly reduced

forces and it is likely that this state of

affairs will continue for some time yet.

An improvement is looked for in the

early fall, and it is not likely that any

change will be experienced before that

time. Metal markets are rather quiet,

though the opinion now seems to be that

prices will not go any lower. Sterling

quotations to-day are: Tin, spot, £146.5;

futures, .£147.15; copper, spot £61.10;

futures, £62 ; lead, £19.7.6 ; spelter,

£21.10.

Toronto, Ont., July 14, 1914.—No
change is noticeable in business condi-
tions this week, but the feeling appears
to be gaining ground that the outlook is

improving, and that a return to better

conditions may be expected in the fall.

Outside influences, which are affecting

the market unfavorably, have been to

some extent discounted, while the crop
reports continue favorable, although
rain is needed in some districts. This
depression, largely the result of over-

confidence in the possibilities of the

country, and too rapid development, is

gradually passing, and more stable busi-

ness conditions will follow as the result.

The wealth of the country, in its na-
tural resources, is becoming more ap-

parent each year. Trade depression

does not affect this vital feature, but

only checks development for a more or

less brief period. The temporary de-

crease in the amount of capital coming
into the country from abroad for invest-

ment, likewise only retarded develop-

ment, and does not affect the possibili-

ties of further expansion, providing

confidence in the future of the country
is maintained.

A great deal of satisfaction has been

expressed locally, now that the contract

has been let for the construction of the

new Union Station. The contract, in-

volving the expenditure of over four

million dollars, has been awarded to the

Peter Lyall & Sons Construction Co.,

of Montreal. It is expected that the

work will be completed in about three

years. Not only will it result in a sta-

tion worthy of the city, but it will also

help meantime to relieve the labor situa-

tion, which, it is anticipated, will be a

difficult problem to solve this coming
winter, on account of the general de-

pression.

Steel Market.

There has been no material change in

the steel market during the week, and
no marked activity is expected this

month. Prices have not changed, and it

is probable that an improvement may be

deferred for some time. The building

trade as it affects structural steel is

quiet, and building permits continue to

show a decrease.

The steel trade in the United States

is showing indications of an improve-

ment, while it is reported that manu-
facturers are confident that the re-

mainder of the year will show a much
larger volume of business than the first

half. It was anticipated that the ma-

jority of the mills would shut down for

two weeks, as is usual in July. The fact
that operations have been resumed after
only one week's idleness is significant.

Pig Iron.

The situation in the pig iron market
shows no noticeable improvement, and
prices have not changed. Consumers
are continuing to buy only such amounts
of iron as are necessary to cover their
immediate requirements. Manufacturers
are not accumulating stocks.

Machine Tools.

The machine tool market is quiet. The
occasional sales being booked by dealers
are not sufficient in number or in size to
alter the state of dullness, which has
been prevalent so long.

Metal Markets.
The metal markets are still quiet, al-

though a little more business is passing
than was the case last week. Buying is

still of the hand-to-mouth order, and
consumers are keeping stocks as low as
possible. Prices generally rule the same,
with the exception of tin, which is

weaker.

St. John, N.B., July 13. — Five
hundred feet of wharfage has already
been completed by the Maritime Dredg-
ing & Construction Co. at West St. John,
and every effort is being made to have
the new berths ready for the early wint-
er with the re-opening of the busy steam-
boat season. One million five hundred
feet of Georgia pine reached the city a
few days ago, and two million more feet

are on order for delivery early next
month. The Construction Co. now has
three of the largest reclamation plants
available at work with a big crew of men.
Two large concrete distribution towers
for the better handling of the concrete

are to be erected this week. These tow-
ers will be eighty-five feet high.

A Board of Trade committee consist-

ing of the chairman, P. W. Thomson, A.
H. Wetmore, and J. Hunter White, with
the secretary, E. E. Armstrong, last week
visited the works under construction at

Courtenay Bay, and were pleased with
the progress being made, on the break-
water, dredging, and other operations.

Three hundred and fifty men are em-
ployed. The committee announced that

wharf building at Courtenay Bay will be
started on or about May 1, 1915.

For some time there has been under
consideration a project of closing the

gap between Partridge Island and Negro
Town Point at the entrance to St. John
harbor, and now the engineers of the

Department of Public Works, have
recommended that the work be done.

Tenders Are soon to be called by the De-
partment for the extension of the break-

water, following the call for tenders for

the construction of steel sheds on the

wharves building by the Maritime Co.
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INDUSTRIAL \ CONSTRUCTION NEWS
EUtablishnient or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining News.

Engineering

Prince Albert, Sask.—The La Colle

Falls power development may be taken

over by Kittel & Co., London, England.

Tilbury, Ont.—The Town»Council will

probably purchase water-works equip-

ment shortly. W. H. Hutton, town clerk.

West Lome, Ont.—The West Lome
Motors Co. contemplates the purchase of

equipment for the manufacture of autos

and motor fire engines. H. A. Car-

miehael, manager.

Gait, Ont.—A by-law will be voted on

by the ratepayers on July 30 to authorize

an issue of debentures for the purpose

of providing a loan of $12,000 to the

Gait Machine Screw Co.

St, Thomas, Ont.—The city council at

a meeting held on July 8, adopted a re-

solution authorizing the expenditure of

$20,000 for repairs and improvements to

the present gas works plant.

Sherbrooke, Que.—Sherbrooke Con-

struction Co. has been awarded the con-

tract for the construction of a machine

shop for the Sherbrooke Machinery Co.

H. G. James, Whiting Block, is the archi-

tect.

Kerrobert, Sask.—A contract has been

let to K. Pederson for the construction

of the Kerrobert Steel & Ironworks,

Ltd. The main building will be 60 x 200

feet and two stories high. The company

is capitalized at $100,000, and the prin-

cipal product will be structural steel.

St Thomas, Ont.—Work will be com-

menced at once on the erection of

tiic big purifying plants in the

fields of tile Southern Ontario Gas
Company at Glenwood, according

to G. H. Houston, a member of the

engineering staff of Henry L. Doherty,

president of the Doherty syndicate,

wliich owns the Southern Ontario and

kindred companies in Ontario.

Calgary, Alta.—The Buckeye Engine

& Foundry Co., of Joliet, 111., have pur-

chased from the Alberta Financial Brok-

ers several blocks of land in their new
industrial site east of the city. This

concern are large manufacturers of gas

rnd steam engines, cement mixers, large

steel tanks, building and construction

steel, derricks, well and oil drilling ma-
chinery, and other such lines.

Sault Ste. Marie, Ont.—It is announc-

ed that a factory for the manufacture of

their products will be erected here by

the Seelye Combination Axe & Tool Co.,

Ltd. Plans for the building are in course

of preparation and it is probable that

actual construction will be under way be-

fore many weeks have passed. The pro-

posed building will be 60 x 70 feet and
two storeys high.

Toronto, Ont.—Preparatory work has

been started in connection with the con-

struction of the new $1,700,000 auxiliary

plant to the filtration plant at the Is-

VICTORIAN RAILWAY,
AUSTRALIA, WORK-
SHOP TENDERS.

In addition to the tender

forms and specifications al-

ready forwarded, Commissioner

D. H. Ross has added some fur-

ther details as to equipment re-

quired for the Victorian Gov-

ernment Railway Department.

Particulars of these require-

ments are indicated in the fol-

lowing brief summary, together

with the dates on which the

tenders close at Melbourne:

25755—October 7, 1914—4
motor driven air compressors.

26110—October 7, 1914—80
sets assorted motor equipment

Specifications and tender

forms are now available, for

the specification of Canadian

machinery manufacturers, at

the Department of Trade and

Commerce, Ottawa, from whom
particulars relative to the de-

parture of mails for Australia

can also be obtained.

land. Tender the supervision of Mr.

Butler, William Cowlin & Sons have

started the erection of blacksmith shops,

carpenter shops, storage rooms, offices,

stables and other necessary buildings in

the vicinity of and just north of the

present filtration plant.

Electrical

new transformers and generators for

new power station.

Belleville, Ont.—The council has ap-

proved of a by-law relating to a contract

with the Trenton Electric and Water
Co. for lighting the streets. Over 500

tungsten lamps will be required.

Toronto, Ont. — At the Etobicoke

Township Council meeting held on July

6, a petition was presented by E. S. ScoU
and signed by a large number of resi-

dents living in the Long Branch district,

asking that a Hydro-Electric house-

lighting system be installed in the dis-

trict west of New Toronto and east of

Browne's line.

Municipal

London, Ont.—The Hydro-Electric

Commission is contemplating the pur-

chase of electrical equipment, including

Chatham, Ont.—The Chatham Gas Co.

has refused the offer of $410,000 made
by the city for their plant.

Stettler, Alta.—Extensions are con-

templated to the waterworks system. J.

-Tamieson engineer.

Listowel, Ont.—The town council con-

templates installing a new water-works
pump, additional mains and equipment.

Montreal, Que.—The Board of Con-
trol will call tenders shortly for a 24-

million gallon pump. L. W. Senecal,

secretary.

Windsor, Ont.—The city has pur-

chased two motor trucks for the fire de-

partment from the Menard Commercial
Car Co. of Windsor.

Guelph, Ont.—After October 1 the of-

fice of publicity commissioner will dis-

appear. Robert McDonald, the commis-
sioner, was appointed four years ago.

London, Ont.—Local improvements to

the value of $267,242 are under construc-

tion or are soon to be undertaken by
Ibis city. An extensive storm sewer

system costing $250,000 is also being in-

stalled.

Stratford, Ont.—The water commis-

sion will likely ask the city council to

submit a by-law to the ratepayers in •

.January next for " standpipe accommo-
dation." It has been suggested that a

500,000 gallons capacity standpipe be er-

ected. Mr. C. Mcllhargy is chairman of

the commission.
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St. John, N.B.—The council are in the

market for a quantity of galvanized iron

pipe, sizes 2 in. to 8 in. diameter, inclu-

sive. R. W. Wigraore water commis-
sioner.

Sherbrooke, Que.—A by-law author-

izing the City Council to borrow $200,-

000 for permanent improvements to the

streets was passed by the council last

Thursday. The by-law will be submit-

ted to the ratepayers on July 27.

Stratford, Ont.—At its third meeting

to consider the matter, the City Council

on July 6, gave the third reading to the

much-read incinerator by-law. This

means that the incinerator plant will

be situated on St. Patrick street, and

that steps will be taken to expropriate

the Burrit property for that purpose.

Newmarket, Ont.—A small vote was
polled on July 6, on the two money by-

laws submitted by the council, and out

of a voters' list of about 1,000, only

370 voted. The by-law to raise $15,000

to extend the water system was passed

with the small majority of four, while

the other by-law of $5,000 to construct

concrete sidewalks was defeated by 15

votes.

Calgary, Alta—The city commission-

ers agreed a few days ago to submit the

new Louis bridge by-law, which substi-

tutes a concrete structure for the iron

one recently authorized by the citizens,

and the Fourth street subway by-law at

an early date. They also agreed that the

by-law for the purchase of Hillhurst

Park, which was defeated in April

should be re-submitted to the ratepayers

with these two. Nothing was decided

as to parks or publicity.

Stratford, Ont.—The council has en-

tered into an agreement with a Brant-

ford promoter to give this city a street

motor bus service. The service will be

begun in about fifteen days by a joint

stock company which has been awaiting

the decision of the City Council before

becoming incorporated. The company
has been granted the exclusive right to

run motor busses on the streets of Strat-

ford on and after July 25, 1914. It

agrees to operate three motor busses of

between thirty and forty horse-power

with a passenger capacity of 14 each.

General Industrial

Windsor, Ont.—J. T. Wing & Co. will

build a new factory to cost $36,000. T.

C. Pennington architect, Windsor.

Montreal, Que.—^Jas. M. Aird, St.

Urbiiin Street, will make extensions to

his bakery. Gordon & Aird architects,

Montreal.

Port Stanley, Ont.—The Producers
rish Co. has awarded the general con-

tract for the construction of a $7,000

fertilizer plant to L. H. Mclntyre.

General manager, F. R. Robbins.

Port Dover, Ont.—Fire destroyed the

plant of the Port Dover Brick & Tile Co.

here last Saturday. The loss is $20,000,

with no insurance, and twenty men are

thrown out of employment. Mr. C. W.
Barwell is the president.

Stratford, Ont.—The names of the

promoters of the Stratford motor bus

service are Fred Westbrooke, Brantford

;

W. Schultz, of Schultz Bros. Co., Ltd.,

Brantford; Dr. Hart, Brantford, and

Norman R. Thompson, commercial tra-

veler, Brantford.

Windsor, Ont.—llorlick's Malted Milk

Co., of Racine, Wis., has purchased a

tract of twenty acres on Tecumseh road,

this city, and will erect a large plant for

the Canadian trade. It is stated up-

wards of five hundred hands will be em-

ployed. The price paid for the pro-

perty was about $1,500 an acre.

Montreal, Que.—Hanan & Sons, the

large boot and shoe manufacturing firm

of New York, are to build a factory

here before the end of the year, accord-

ing to the statement of C. de Forest

Smith, agent, on his return from a trip

through the Dominion to investigate

li'ade conditions.

Winnipeg, Man. — "If the raw ma-

terial suitable for the manufacture of

fire-clay goods can be found in sufficient

quantities near Winnipeg, there is every

possibility that my firm will establish a

manufacturing branch here in the near

future," said W. R. Pickup, of W. R.

Pickup & Co., Norwich, England, earth-

enware manufacturers.

Hamilton, Ont. — It is reported here

that tlie Eagle Knitting Mills and the

Eagle Spinning Mills Co., both of which

are owned and operated by Col. J. R.

Moodie and his sons, will be part of a

big merger of similar interests, includ-

ing the Penman mills at Paris. It is

said the Moodie mills here will be ac-

cepted at a valuation of $1,500,000, and

that they will continue under the pres-

ent direction for a considerable term.

Estevan, Sask.—At a regular meeting

of the Board of Trade recently, the

deal between Mr. Bernstein, of Winni-

peg, and the Board of Trade was prac-

tically closed. The board will trans-

fer to him the half section south-west

of town known as the Steele homestead,

which will be the site for a large pottery

plant. Mr. Bernstein has agreed to

erect a $100,000 plant there, and is at

the present time engaged in securing the

necessary capital for his company.

Contracts Awarded
Port Hope, Ont.—The contract for har-

bor improvements has been awarded by,

the Dominion Government to Tompkins
& Cunningham, of Ottawa.

New Toronto, Ont.—The village coun-
cil has awarded a contract to M. J. Cur-
ley, Toronto, for laying an 18-in. intake
pipe in connection with the new water-
v.orks system. The contract amounts to

$7,050.

Toronto, Ont—Peter Lyall & Sons
Construction^Co., of Montreal, has been
awarded the contract for the building of
the new Union Station. The amount in-

volved is between $4,000,000 and $5,000,-

000, and the work will take nearly three
years to complete.

Edmonton, Alta.—Tlie contract has
been awarded to the American La France
Engineering Co., Elmira, N.Y., for the
supjily of one 4-cylinder combination
chemical and hose motor car ($7,370)

;

two 6-cylinder combination pumping
and hose motor cars ($23,200), and one
6-cylinder motor service hook and ladder
truck ($8,270).

Ottawa, Ont.—The contract for the
final link in the Trent Canal system was
let on July 9 to the Randolph-Macdonald
Co., of Toronto, at $901,141. This is

section three of the Severn River divi-

sion, and the letting of the contract
iT'cans that in little more than a year
the Trent Canal will be completed from
Lake Ontario to the Georgian Bay.

Estevan, Sask.—Tlie following con-
tracts have been awarded for supplies
required and for the construction of
water mains, etc:—Contract (a) for the
laying of approximately 10,500 feet of
water mains and 16,000 feet of sewer
pipe, to W. S. Coffin, of Estevan, at a
total cost of $39,126; (d) for the fur-
nishing of cast iron water pipe and
specials, to the United States Cast Iron
and Foundry Co., of Chicago, at $39.30
for 6 and 10-inch pipe per ton, and .$72.-

50 per ton for specials, totaling $8,870;
(e) for furnishing of hydrants and gate
valves, to Jenkins Bros., of Montreal

—

hydrants $41.05 each. 10-inch valves

$29.30 each, 6-ineh valves |10.95 each,

and valve boxes complete $7.30 each.

Calgary, Alta.—Contracts have been
awarded as follows:—Cast iron pipe, to

the Canada Iron Corporation, Fort Wil-
liam. Ont.; 6-inch steel pipe, to the

Western Foundry and Metal Co., for

Page Hersey pipe at 57 cents per foot,

and to the General Supplies Co., Ltd.,

for Stewart and Lloyd pipe at 55 cents

per foot, each firm to supply 22.100 feet

;

8-inch steel pipe, to the same two firms

,

for the same makes, each to supply 2,275

feet at 76 and 77 cents respectively; 10-
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Interesting Data Relative to a Gear Testing Machine'
By Wilfrid Lewi."

The machine here described is believed to contain the elements needed for an ex-

haustive exam,ination of the subject of gearing in all its phases, and the writer expresses the
hope that it may appeal to someone with the means to build it and the time to experim,ent
along the lines indicated by Professor Marx.

THE gear testing machine, shown
in the accompanying drawing, is

the result of the writer's efforts

to realize in concrete form an ideal ma-
chine for the purpose of continuing the

experiments reported to the society by
Prof. Guido H. Marx at the annual meet-

ing in 1912.

The possibility of testing heavier

gears at higher speeds with compara-
tively little power occurred at once to

Ralph E. Flanders and to the writer, as

pointed out in their discussions of the

paper, but the problem remained to de-

sign a suitable machine which might
also be used to supplement the experi-

ments made by the committee on stan-

dards for involute gears to determine
the friction losses and the running quali-

ties of various types of gearing. After
making a number of preliminary

sketches, the writer was about to put
them in the hands of a draftsman, when
he had the good fortune to meet Prof.

E. P. Lesley, one of Professor Marx's
associates, who accepted the task of pre-

paring the working drawing. The ma-
chine as it now appears is due in large

measure to his careful attention and
skill in the perfection of every detail,

and the writer is pleased to acknowledge
niany helpful suggestions which have
broadened the scope of the undertaking
and made the design a practical possi-

bility.

The machine proposed is based essen-

tially upon the principle of the machine
used in testing by the committee on in-

volute gears, which is to put the teeth

under a working load without consuming
an excessive amount of power. The de-

sign, however, has been modified to faci-

litate changes in the working load and
in the test gears employed. At the sug-

gestion of Professor Lesley, it has also

become possible, not only to change the

amount of the working load while run-
ning, but also to change its direction,

thus producing the effect of reversing

loads upon the teeth while running con-

tinuously in the same direction.

Machine Details.

The apparatus has a hollow shaft

made in two parts, A, and Aj, united

by a clamp, A„ which is also made in

two parts to facilitate assembling. At

•From a paper reecntly presented before the
spring mpctlnK of the American Society of
Mechanical En^neers.

••President, the Tabor Mfg. Co.. Philadel-
phia, Pa.

one end of this hollow shaft is a flange

to receive the steel gear ring G, which
serves as a permanent part of the ap-

paratus, and is strong enough to resist

the stresses due to testing. Besides the

hollow shaft A, there are two solid

shafts C and S, on which are mounted
the gears or pinions to be tested. The
latter passes through the hollow shaft

A and has a flange, at one end of which
is mounted the test gear T.

The shaft C, parallel with shafts A
and S, carries the wide-faced pinion P,

which is in mesh with both the per-

manent gear ring G and the test gear T.

Shafts A and S are connected at their

opposite ends by a novel device through
which any desired amount of load in

either direction can be applied to the

teeth, whether at rest or while running

in either direction. To accomplish this

purpose, the hollow shaft A is flanged

to receive the pneumatic cylinder M, in

which is the piston N, firmly secured to

the shaft S. Pins D D are driven into

the piston N through the openings in the

piston N on either side to give a slight

amount of end motion to the shaft S
and so, through the action of the rollers

upon the helical segments, a slight angu-

lar motion is produced between shafts

A and S, resulting in a pressure between
the teeth of the gears upon these shafts

and the teeth of the pinion on shaft C.

Pressure gauges 0^ 0^ connecting with

each side of the piston area are cali-

brated to record the resulting pressure

on the gear teeth, taking account of the

piston areas, the pitch of the helical

cams H, and the diameter of the gear

wheels.

Since but little power is required to

drive the apparatus, the pinion P is

simply clamped to the shaft C by a nut
on its tapered end. The shaft itself is

made heavy for the sake of stiffness, and
a pulley, 0, between bearings, is at-

tached for driving from a countershaft,

or if preferred a motor drive may be

used in connection with the extended

end.

When the gear wheel T is to be tested.

riL.\N, KND .\ND SECTIONAL ELEVATIONS OF MACHINE FOR TESTING GEARS.

cylinder M, and, upon the projecting

ends of these pins, rollers R R are

mounted upon roller bearings. A bolt

passing through the pins, piston and
shaft secures the whole in place. These
rollers R R engage helical segments H H
let into the walls of the cylinder M.

.\ir pressure can be ^plied to the

the intention is to use it in connection
with a steel pinion ; and when the pinion
P is to be tetsed, the intention is to

make it of cast iron and cut down the
width of the teeth engaging with T by
nicking down on either side to a smaller
width of face. When a tooth breaks in

the wheel T, or in the pinion P, it is im-
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portant, in order to avoid the complete

destruction of the apparatus by the

jamming of the remaining teeth on their

ends, to maintain the wheels G and T in

proper relation to each other, and for

this reason the stops K K, with their ad-

justable eccentrics E E, are employed.

The block K is clamped to the wheel G
through the intervening eccentric bush-

ings E E. The intention is to keep one

of the clamping bolts tight while the

other is loosened and the eccentric ad- .

justed to a predetermined amount of

clearance on either side, after which

both eccentrics are to be clamped.

—These stops do not come into action

unless a tooth is broken or deformed.

Then they cause both gears, G and T, to

run together. By means of these stops

it is also possible to study the effect of

a predetermined irregularity in forming

or spacing the teeth. For instance, an
abnormally wide space or tooth can be

simulated, when broken out or purposely

cut away, by the position of the stops

and the pounding effect in running will

be evident as the result of a certain

measured irregularity. The shafts A
and C are mounted in ball bearings to

reduce friction and as a matter of ex-

pediency the scale of the apparatus has

been determined by the bearings E F on
the shaft A. These are of the largest

commercial size, and to make them
available the shaft A was cut in two and
united by the clamp A. The bearings

for tlie hollow shaft are firmly bolted

and doweled to a bed plate, W, while

those for the pinion shaft are adjustable

to the diameter of the pinion used, a

distance piece, V, of proper width being

used in every ease to prevent movement
under load.

Possibilities of the Apparatus.

It will be seen that the apparatus is

capable of determining to a nice degree

of accuracy a number of unsettled prob-

lems of great practical importance at a

very small e.xpenditure for wear and

tear and power. Jigs will be made for

drilling the gears G and T after cutting

the teeth, so that the relative positions

of the two wheels may be accurately

fixed. Friction is practically eliminated

in the ball and roller bearings, and what
remains must become inappreciable un-

der the well-known influence of vibra-

tion when running, except that due to

air resistance and the friction in the

teeth. With some accurate means for

measuring the power consumed, both of

these variables can be determined better

than ever before.

The apparatus in skilful hands should,

therefore, solve the mooted question of

the effect of speed on strength, and

questions of durability, wear and noise

can be studied at a small outlay in

power and materials. It is possible that

some slight modifications may finally be

embodied to facilitate construction.

SIGNED TRACINGS.

TKACINGS, and especially the uncolor-

cd cloth tracings which are used for rc-

l)roduction by photographic process, can,

says The Engineer, very readily be alter-

ed by erasure, as well as by addition, and

in either ease so as to leave no indica-

tion of the alteration which is apparent

upon the photographic copies. Indeed,

if ordinary care be taken in making the

alterations they will more often than not

be indistinguishable upon such copies

from the original work, unless steps are

taken to identify them by means of

heavier lines or hatching, and, what is

perhaps of greater importance, datin','

them.

It should be unnecessary to point out

that no alteration should be made in a

tracing which has been signed or in-

itialled for approval or identification,

unless the alteration is dated an so indi-

cated as to be evident that it is not cov-

ered by the signature, or, in a ease

where there are many alterations, a note

of revision subsequent to signature is

"laced where it is not likely to be over-

looked.

A Drawing Office Tendency.

Many draughtsmen appear, however,

to have a regard for neatness which

causes them to overlook the grave impro-

priety of making such alterations with-

out the necessary indications. They pro-

bably do it without thinking. The pos-

sibility of such unintentional alterations

should, however, make anyone consider

well before signing or initialling tracings

which are likely to pass out of his im-

mediate control. If, under such circum-

stances a tracing must be signed, it is

desirable to have an immediate blue

mint taken cff it for filing as a record

and not for use. Such a print is inex-

pensive and practically unalterable, and

rffords—if duly endorsed and dated

—

uood evidence of what has been signed.

It will only serve, however, to detect, by

a possibly laborious comparison, and not

]irevent nlteration to the tracing, there-

frre, it is preferable, when drawings are

submitted for approval, that they should

he submitted in the form of prints in

duplicate, one of which is to be retain-

ed. By this procedure the risk of sign-

ing a tracing is avoided.

To approve and sign a tracing, and let

everyone concerned have prints showin<j

the signature of approval is a course

which has many convenient features, but

there is always the risk of having un-

dated and apparently trivial alterations

and additions made to the signed tracing

snd the supply of prints continued.

Where a number of copies or duplicates

of the signed drawing is required, a pos-

sible procedure avoiding this risk is to

sign the tracing in soft black pencil

wlueli prints jierfectly by most processes.

and after the necessary prints have been

taken to remove the signature from the

tracing. This leaves the tracing free for

i'liicudment and future use.

Transparent Cloth Prints.

A further risk arises from the facility

with which a print on transparent cloth

can now be obtained. These are suf-

Hciently solid to be used as negatives for

further reproduction, and as they can be

altered by erasure, although not quite so

easily as a hand-made tracing, they af-

ford the readiest means of making a new
drawing, involving a limited amount of

alteration from an old one. They fre-

quently reproduce faithfully the signa-

tures, etc., upon the original, and the

first step in making a new drawing in

this manner by erasure or undated addi-

tion, should invariably be the erasure of

any signatures, initials or indications of

authorship which may be reproduced

from the old tracing. A little considera-

tion will show that this is the only cor-

rect thing to do, although the draughts-

man may feel some reluctance to erase a

respected name. If the previous history

or authorship of the drawing demands

acknowledgment, an equivalent note

should be put in place of the erased sig-

nature or indication of authorship.

These may appear somewhat element-

ary matters, but a little inquiry will

show that in the growth of mechanical

processes of reproduction and an in-

creasing disregard on the part of young-

er men for matters which they consider

mere legal formalities, instances fre-

nuently occur in which they are over-

looked. The consequences may not be

serious, but it is better to avoid the risk

of having an error introduced by a

blundering draughtsman, under the im-

pression possibly that he is merely cor-

recting a clerical error, into a signed

tracing from which prints containing

the error indistinguishable from the

oriainal matter may he afterwards dis-

tril)uteil.

Edmonds, B.C.—Upon the recom-

mendation of Municipal Engineer Mc-

Pherson, water pipe contracts to the

amount of $23,882 were let to Robertson

& Godson, Vancouver. The contract

calls for 30,000 feet of 4-inch, pipe for

ordinary use, and 17,000 feet of dupli-

cate delivery mains on Sperling Avenue.

The engineer also recommended that

Robertson & Godson's tender for various

amounts of 4 and 6-inch be accepted,

as well as supplies of 12. 14, 16 and 18-

ii\ch. The tender of the British Mannes-

man Tube Co. for the 10-inch pipe was

accepted. A new 10-inch main will be

run from North Burnaby to Edmonds

once the shipment arrives.
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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

BORING MILL PRACTICE.—IIL
By Albert A. Dowd.

' I *HE present concludes the series of
•* three articles on Boring Mill Prac-

tice. In our July 30 issue the first of an
other short series on Turret Lathe and
Vertical Mill Practice will appear. The
author of these articles is a recognized

expert in production methods and de-

vices, and his exposition of modern ma-
chine tool operation with a view to effi-

cient and economical output will be
found highly instructive by superinten-

dents, foremen and operatives in both
large and small machinery manufactur-
ing plants.

Holding and Machining an Irregular

Piece.

The work shown at A in Fiaaire 7 is

indicated in a plan view at B in Figure

1, and it is clearly apparent that the

work must be located from the cored
eccentric hole. The conical locating plug
E is therefore brought into play to ap-

proximate the core. It is brought down
into the work before the jaws are set up,

at all, after which they are set with
sufficient power to hold the work firmly

and an additional clamp C is used in one
of the table tee-slots, being held down
by the bolt D, a shim being placed
under the tail of the clamp to exercise
a slight drawing down tendency. The

FIG. 7. U.SIC OK OONirAL LOCATING PLUGFOR COKBD HOLES.

tools used in tiiis setting are those used
in a previous one^ no new tools being
necessary, but the removal of several be-
ing found expedient in order to avoid

interferences with the main head and
side head.

The side head is first started in facing
the rim working toward the center, the
tool H in the holder J being used simul-

taneously in rough facing the hub. Tool
G in the side head is next used for fin-

ish facing and the turret indexed to the
boring bar position K. The table is

speeded up and boring and reaming
done with this bar by the aid of a set of
slip cutters and floating reaming cutter
of the proper sizes. The finishing oper-
ation for the other side of the piece was
done on a vertical milling machine.

Machining a Thin Cast Iron Ring
Without Distortion.

Figure 8 shows at A a thin cast iron
shell which is to be machined to size

without distortion. The method of hold-
ing a piece of work of this nature is per-
haps more important than the actual
machining operations as distortion in the
rough casting will be apparent in the
finished work. An excellent way of hold-
ing work of this kind when a number of
pieces are to be machined, is by means
of a set of so-called "hook-bolt jaws."
i.e. a set of jaws provided with hook-
bolts which pass entirely through and
which can be drawn up asrainst the sur-
face so as to form an effective metal to
metal clamp. Jaws of this kind are
somewhat expensive unless the produc-
tion warrants their use, in which case
they will be found invaluable.

For sinarle piece work, however, we
must consider a method of handling
which does not require a great expendi-
ture. The method shown will give very
good results if proper care is used in

setting.^ The work is gripped from the
inside in a set of regular jaws B, these
hoing brought up against the casting
very lightly so that no distortion will
take place due to the pressure of the
jaws. The piece is supported on three
parallels of cold rolled steel as shown
at C in the illustration. A set of
standard screw dogs D are fastened in
the table tee-slots at points in line with
the jaws themselves, but outside instead
of inside. After the work has been
lightly gripped internally, the angular
pointed screws E are set up tiTlitly on
the outer surface of the casting thus
forming a metal to metal contact which
does not distort the work and which
serves two other purposes, viz.: holds
the work firmly and also tends to pre-
vent vibration which might otherwise
cause considerable trouble. While this

method is not quite as good as the hook-

bolt jaws, it will be found of great serv-

ice for any work of this character. A
heavy boring bar G is used for both
roughing and finishing the interior sur-
face, slip cutters being used as in the

FIG. S. METHOD OP HOLDING A THI.NSHELL WITHOUT DISTOUTION.

former instances. The main head turret
is obviously set off-center a sufficient

amount to obtain the correct sizes. The
tool Q in the side head is used for rough
facing the end of the shell and for rough
turning the outside diameter.

An important point in the machining
of this piece is that the turning and bor-
ing tools should be working directly op-
posite each other during the cutting as
in this manner sizes will be held much
closer and less vibration will take place.
Special attention must also be paid to
the feeds and speeds for, if feed is too
heavy, chatter will probably develop on
account of the torsion on the thin shell
and the subsequent springing back into
position. Speaking generally, a feed of
about 1-32 in. per rev. with a speed of
40 feet per min. for roughing with a
normal amount of stock to remove will
be found about all that can with safety
be used. The tool R in the side head is
used for finish facing and turning.
Feeds may ho doubled for this operation
without danger, and speeds slightly in-
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creased. The final operation is that of

cutting of the shell to the proper length

with the parting tool in the side head.

The casting was made long enough to

allow for the waste caused by cutting

ofe.

The principles involved in this method
of handling thin work will be found to

apply equally well to other work of a
similar nature.

A TEE-SLOT CLEANER.
By J. E. Cooley.

FOR cleaning out chips from T-slots

on lathe carriages, drill-press tables, and
planer beds, a cleaner is used, having
one end the same shape as the T-slot, as

shown in the inclosed sketch. When
pushed through the slot, chips are easily

removed. This cleaner does not take

out the oil or the very fine chips, there-

fore it is always necessary in order to

get the slot thoroughly clean to force a

piece of waste through it afterwards.

The waste is usually pushed along the

slot with the end of a file or screw-

driver.

If a number of teeth be filed on the

end of the cleaner, as shown here, they

will be found very useful as a means
when placed down against the waste to

A TEE SLOT CLEANER.

force it through the slot, and thus save

the extra handling of something else in

the operation. The teeth need not be

sharp, as they serve just as well with

the ends blunt. ©^
A ROLLER BEARING STEADY REST.

By D. A. Hampson.

ONE of the lathes in the shop worked
on cold rolled steel most of the time,

and many of the parts turned up required

the use of a steady rest. Even when
carefully faced off and kept well lubri-

cated, the jaws of the steady rest left

a mark on the steel which was objec-

tionable and, when a crease was roughed

up on the work, the part had to bq'

thrown away.

To overcome this trouble, a steady rest

was made in a single piece—no hinged

top section—in the form of an A with

the legs resting on the vees and a hub
at the vertex, as shown. This hub was
bored out in line with the center of the

lathe to take the sleeve B of a Hyatt

ROLLER BEARING STEADY REST.

roller bearing. It was proposed to make
bushings of several sizes—5-16 in., 7-16

in., 9-16 in. and % in, these being in

frequent use, and have them all turned

to a common outside diameter that would

be a working fit in the cage of rollers.

Through these bushings, the cold rolled

steel rods would pass and, as the bush-

ings turned with the work, the finished

surface would be unbroken. A fiange

on one end of each bushing and a nut

on the other kept out dirt and took care

of end play.

The result was more than satisfactory.

Not only was the finish preserved but

the tools could be brought closer to the

work and the latter, having a longer

bearing in this steady rest than in the

hinged style with jaws, was less springy

Absence of the hinged top contributed

to the general good, and the time saved

in having no bolts to tighten and prac-

tically no oiling to do represented a con-

siderable item. It has been said that a

single piece design is the acme of me-
chanical construction, to which might be

added, with anti-friction bearings, a

statement borne out in the present and
numerous other instances.

®
REPAIR TO LOCOMOTIVE FRAME.

By Richard Bell.

A CRACK was developing in a locomo-

tive frame, and when first observed ex-

tended half-way through. The follow-

ing repair was made, which not only

prevented the crack going further, but

kept the engine on the road for a con-

siderable time.

The direction taken by the break as

well as the method of repairing is shown
ii' the illustration. A hole was cut

through the frame, as shown, two 1%-
in. holes being first drilled 314 in. apart.

This allowed for the drilling of three

1-inch holes between them. The metal

left between the holes was now cut out,

leaving it as shown at A. A key K was
next made of sufficient length to go

through the frame, which at this point

was 5 in. thick. It was necessary in

making this key to allow some draw so

as to close up the crack and hold it tight.

The distance between the enlarge-

ments of the key was made Ys' in. less

than between the corresponding holes in

the frame. The ends were made IV2 in.

diameter and the connecting part 1 in.

thick, these parts being made so as not

to have a tight fit sideways. The edges

were tapered off slightly so that the key
would drive about 1/2 in. with a hand
hammer. A piece of 4-inch shafting

suspended from the roof was used as a

ram to drive it home.

This form of key or fastening is

usually referred to as a Dutchman, and
is used for many kinds of repair work.

Its most extensive use is probably in

connection with the repair of circular

saws, where by the use of a little draft

and by riveting over the edges on both

sides the crack and repair can be made
almost invisible. A quick and effective

way to fasten split wood parts is to

bore a couple of holes and cut out be-

KEPAIR TO LOCOMOTIVE FRAME.

tween in the same way; then to pour in

melted babbit or other soft metal to

form the Dutchman.—Editor.

HAMILTON INDUSTRIAL EXHIBI-
TION.

An industrial exhibition was held dur-

ing the past two weeks in Hamilton,

Ont., at the Armories, under the auspices

of the Y.M.C.A. It differed in many
respects from that held last year.

There were only three exhibits this

year of interest to readers of Canadian

Machinery, these embracing the Pratt &
Whitney, Dundas, Ont.; the John Mor-

row Screw & Nut Co.. Ingersoll, Ont.;

and the Canadian Hart Wheels, Hamil-

ton, Ont. The Pratt & Whitney exhibit

was in charge of G. A. Raynor. Here

was to be seen an extensive line of cut-

tors, reamers, twist drills, taps and dies,

all of which contributed to a very effec-

tive display. Mr. Duncan looked after

the interests of the John Morrow Screw

Nut Co.. their exhibit consisting of twist

drills, machine screws, etc., in all sizes.

F. S. Morison was in charge of the Can-

adian Ha-rt Wheel exhibit, which em-

braced various shapes and sizes of grind-

ing wheels and other emery and corun-

dum products.
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MOULDING MACHINE FOUNDRY
PRACTICE.

By Arthur Smith.

IpOR a great number of years it was
the practice of a moulder to ram up

his job, set the cores, carry iron to the
mould in back-breaking bull ladles,

shake out the casting, and in some shops
cut up the sand before knowing that his
day's work was finished. In the modem
moulding machine foundry, however, an
entirely different practice prevails, and
the work is so divided or apportioned
that several groups or "gangs" of men
each receive the moulds for their share
of the operation before the castings are
finally delivered to the cleaning-room.
This practice has been instituted owing
to the tremendously greater output of
castings demanded, and the fact that
moulding machines can be operated
much more economically when the shop
is. divided into sections.

The System in Practice.

The usual system is to divide the help
in the foundry into ramming, finishing

and coring gangs. The patterns are
properly pinned to the jarring machine
boards and brought to the several ma-
chines by the pattern handling crew.
The ramming gang on the jarring ma-
chine proceed to ram the moulds, and,
as soon as the patterns are drawn, the
flasks are swung out and delivered to
the second gang, whose duty is is to
finish the jobs preparatory to sending
them into the drying ovens. After the
moulds are dried, they are delivered to

the third floor, where the cores are set

and jobs closed and made ready for the
iron. Another crew, often night gang,
now shakes out the castings and loads
them on a car for delivery to the scratch
room.

This practice, sometimes with slight

variations, is followed in a great many
foundries throughout the United States
anld Canada, and would not warrant
mentioning were it not for the fact that
the success enjoyed by some shops as
compared to others is due to the man-
ner in which the practice is carried out.

The make-up of the different gangs re-

quires careful study. The foundry man-
ager must determine how much tonnage
each machine should produce to turn out
the work -at a particular figure, invari-

ably placed lower than he really hopes
to reach. Then the jobs must be so ar-

ranged that each machine receives a suf-
ficient number of the heavier pieces to
bring its total- output up to the tonnage

required. This is a phase of the work
that requires unceasing vigilance. The
leader on the machine is usually
ravenous for the heavier patterns, and
if the selecting were left to his discre-
tion it would be feast to-day and famine
to-morrow.

Healthy Rivalry Among Operators.

When two or more machine gangs are
working side by side, each aware of the
tonnage expected of them to keep down
the cost, the keenest kind of rivalry
exists. The foreman must exercise rare
judgment in giving out the jobs so that
one floor may not receive too many
"chunks" at the expense of his neigh-
bor, and the facility with which crank
disks, main bearing caps, etc., go
through the shop forms an amusing con-
trast with the energy expended to com-
plete an order of gear cases or other
work of a similar nature. The leaders
of the ramming gangs are naturally
picked men, and the interest they mani-
fest in getting out their tonnage seems
infectious, and is transmitted to every
member.

When the moulds come from the ovens
they are taken in hand by several cor-

ing gangs under the same conditions as
the ramming. Each particular crew has
a certain tonnage to put up in order to

turn out the work at the figure set by
the foreman. They are trained men on
coring, and the speed they attain from
constant practice is marvellous. The
jobs are laid out on the floors as they
are taken from the cars, the cores are

set, and the facility with which the
moulds are prepared for the metal is re-

markable. The same good-natured
rivalry that exists on the ramming floors

is present here, and the same natural
desire to select the heaviest pieces is

noticeable. It must not be inferred that
day in and day out the tonnage sought
for is accomplished, but the spirit of
constant striving is there, and while on
some days the nature of the work makes
it impossible to get the tonnage desired,

the average is kept up.

Typical Foundry Example.

In a typical jarring machine foundry
the work is made in beveled flasks, cast

in one piece without bars in copes. The
flasks are standardized according to the

product, and, of course, the object is to

have the smallest number of sizes of
flasks possible, so that each machine may
have its own particular size of flasks,

which it runs day after day, and there

bo no occasion for delay in rigging up
or going into the yard for boxes.

It will be seen from the foregoing that
the old method of each moulder per-
sonally superintending his own job from
start to finish is obsolete so far as the
modem foundry is concerned. The
moulders of the old school have accepted
the altered conditions, and may be seen
wherever jarring machines operate,
ramming, finishing or coring as the case
may be.

EFFICIENCY IN THE ENGINEER-
ING BUSINESS.—n.

By "Onlooker."

C CARCELY of less importance than
efficiency in the drawing and design-

ing departments of an engineering or-

ganization comes method in the other
executive offices. The constitution of
such executive will naturally vary be-
tween wide limits, according to the size

of the concern. From the small repair
shop, in which the manager often has
vested in his own person the oflSces of
draughtsman, estimator, sales manager,
timekeeper and foreman, to the large
engineering shop, which has its several

departments to care for, these various
matters, is a long step, and yet the same
principles must underlie the work in
every ease in order to obtain the best
results. In the larger concerns it should
be the general manager's duty to exer-
cise a supervision over the various execu-
tive departments as well as over the
foremen and the shops. His business
should be to organize and to study
methods of increasing the efficiency of
operation of his plant. Under him the
various departmental heads should be
made responsible for the detail work in

connection with their various functions.

Cost-keeping and Estimating.

One of the most significant features of
the modem engineering business is the
growing attention which is being given
to cost-keeping and estimating. Modem
competition has rendered this essential.

In the past, estimates were frequently
prepared in a more or less rough-and-
ready manner, without the previous com-
pilation of reliable data of costs. To-
day, however, the margin between profit

and loss on any job has so narrowed,
and quotations have been so finely cut
down in order to secure work, that such
a practice is no longer feasible. Accurate
records must be kept that will show the
cost of production, and to-day many
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elaborate systems are in use to this end.
Some of these have involved the expen-
diture of much time and money in their
perfection, and are more or less costly
to maintain, but the results more than
justify the outlay of time, thought and
money.

A number of the methods in use
are, perhaps, needlessly elaborate. A
system which is found to give results
quite sufficiently accurate, which pos-
sesses the virtue of simplicity and which
i^ cheap in operation, is as follows:

—

The clerk or the timekeeper is detailed
off every day to make a round of the
shops and to record in a time book the
hours which each man has put in on each
separate job; to total each man's time
on each job at the end of the week, and
multiply it by the man's wages rate.

The total wages paid to each employee
at the end of the week is then appor-
tioned and charged to the various jobs
on which he has been employed. In the
case of mechanists a fixed sum is added
per hour for the use of the machine.

In Scotland it was common practice
to reckon 10 cents per hour as a stan-
dard figure for all machines, and al-

though some of the larger ones would
cost much more than this figure, when
all charges came to be summed up,
others would cost less, so the amount
named was found to give a very fair
average. In Canada, however, a con-
siderably greater figure would have to
bf employed, and, as this will vary
somewhat in different localities, it is ad-
visable for every shop to estimate its

own machine charges.

In this estimation should be included
depreciation of machinery and interest
on capital invested, cost of power and
a share of rental based on floor space
occupied. In some cases the last charge
is omitted, being taken account of in the
form of a percentage added to actual
production cost to cover all overhead
expenses.

The exact percentage to add for over-
liead expenses is somewhat difficult to
arrive at. Ground rental or interest on
capital invested in ground, interest on
capital invested in buildings and the
depreciation of the buildings, office and
executive expenses, insurance, advertis-
ing and selling costs, interest and depre-
ciation on all equipment other than ma-
chine tools and a sum for replacing
small tools and for miscellaneous ex-

penses should all be considered in esti-

mating overhead charges, and the rela-

tion of the total of these expenditures to

tlie gross value of the output of the shop
will govern the percentage to be added
to the cost of raw material and labor in

order to arrive at actual cost of produc-
tion. General supplies, such as lubri-

cants, red lead, waste and similar
'

materials, are also often taken into ac-

count in the overhead charges for the
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sake of simplicity, and the same thing
applies to lighting, water rates and
works heating. Power, as already
stated, is generally included in the run-
ning charges of the machinery.

Cost System Details.

The details of a cost system require
careful working out, and can be per-
fected only after years of experience and
trial. No one method can be applied to
all cases, and what would be entirely

satisfactory in one engineering shop
might be totally unsuited to another.
The system adopted must be modified to

suit individual needs, and in the scope
o+ this article it is impossible to do more
than merely emphasize the necessity of
an efficient system, and to broadly out-

line the direction in which such a system
may be taught.

So much attention must be given to

the producing end of the engineering in-

dustry that the buying and selling ends
of the business are apt to take a second
place and to be neglected to some extent.

Yet selling effort is as important to the
engineer as to the manufacturer of dry
goods or patent medicines. The concern
which seeks to widen and to increase

its market can, by increasing its produc-
tion, decrease the cost of production.

Repetition work is the keynote of econo-
mic manufacture, and the bigger the

operation of any engineering concern
the greater in most cases is the oppor-
tunity of increasing the amount of re-

petition work. It is, therefore, obvious
that well-directed selling effort is of

prime importance. Not only will it ob-

tain business of itself, but by cheapening
production costs it will enable the firm

to quote lower figures, and hence get

greater trade. The importance of ad-

vertising in suitable mediums cannot be
exaggerated, and such advertisement

should be followed up with a vigorous

selling campaign. Publicity means
bigger business, bigger turnover, cheaper

production and larger profits.

Following the Markets.

In purchasing judiciously, a consider-

able amount of money can frequently be
saved. This department requires judg-

ment and a careful following of market
conditions. Just how much material to

buy when the market is down is a prob-

lem that requires careful consideration.

The market may fall still lower or the

interest on the investment of heavy pur-

chases for future use may more than

outweigh the saving effected by purchas-

ing on a falling market. One British

firm known to the writer has made a

lima: studv of the business of buying,

and its purchasing department has be-

cduie expert in ])redicting the probable

fluctuations of tlie market. It has on

file the records, in graphical form, of the

market changes on copper, pig iron, tin.
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zinc, aluminum and bar steel for a num-
ber of years, and these records prove of
great value in predicting the probable

fluctuations in the price of these ma-
terials from day to day.

A study of the markets is also of value

in many instances in the estimating de-

I)artment, especially in shops handling

heavy structural steel, where the cost is

largely influenced by the price of the

raw material. A rise in the price of

steel of five or ten per cent, between the

time of making an estimate and of or-

dering the material may, in the case of'

work of the nature indicated, make all

the difference between profit and loss.

"We have to be content with small pro-

fits in these days if we want to get the

jobs, and it does not do to trust to Inek.

Yet if markets are down at the time of

submitting a tender for a job the con-

tract for which may not be awarded for

some time, it is advisable to reckon the

raw material costs in the estimates at

something above current prices in case

of a rise, while if the market is strong it

may sometimes mean the securing of the-

contract if the estimator makes some re-

duction in anticipation of the probable

drop.

The importance of having full and

reliable cost data in the estimating de-

partment has already been referred to.

Without such data anything like

accuracy is impossible. The data should,

moreover, be in readily accessible and

concise form. The slide rule in the de-

partment is essential, as it finds its

greatest efficiency in the carrying out of

quantities, and every man employed as

an estimator should be a rapid and ac-

curate worker on this useful instrument.

Question—A steel boiler flue 12 ft. long-

and 4 inches in diameter is worked under

a pressure of 160 pounds per sq. in. How
thick should the metal bet

9,600,000t'

Answer—The formula is p=
1 d

pXlXd pld
or t' = or t = V .

9,600,000 9,600,000

With a factor of safety of 6, .the formula

pld
becomes V , where p = pres-

1,600,000

sure in pounds per sq. in. 1 = length of

flue in inches, d = diameter in inches.

1,600,000—a constant which depends on

the material, class of workmanship,

etc. Substituting values, we have

160' X 12 X 12 X 4

t = V === V.Q575
1,600.000

:= .24, or about Y^ inch.*
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Series of Practical Questions and Answers for Mechanics
Every care is being taken to include only pertinent practical questions, and give same direct,
reliable answers. Catch question* will be avoided. Attention is drawn to the alternating
course in arithmetic, a concurrent study of which is recommended with that of the
Question and Answer Series.

EELATING TO BEAMS.
"DEAMS are of two principal kinds:

—

(1), Those supported at both ends

and (2), those firmly fixed at one end
with the other end unsupported. In de-

termining; strenarth of all beams the same
M I

formula, — = -— may be used in which

:

S €
M= Total bending moment in inch

pounds which depends upon the type of

beam and the manner of loading.

S=Greatest fibre stress caused by the

loading of the beam, measured in pounds
per sq. in.

I=Moment of inertia which depends
upon the shape of the section and the

direction about which it is taken. For
instance, it is much greater about an
axis at right angles to the face of a flat

board than about an axis parallel to it.

The formulae for all shapes likely to be

met with can be found in any steel or

engineer's hand book, while the values of

I for all standard shapes and sizes are

given already worked out.

C;=The distance from the axis to the

outside of the beam section in inches re-

gardless of its shape. The axis is a line

througli the center of gravity or balance

point of the section at right angles to the

direction of the load.

• • •

Question.—A steel bar 2 ins. square is

supported at two points three feet apart.

Jf tlie strength of the material be 81,000
lbs. per sq. in., what load applied at its

central point would be sufficient to break
it?

Answer—Formula,
M I IXS
— = —• or M =
S C C
For this type of beam centrally loaded

PI

M = , where P = total load at

4

center, and 1 = length in inclies. We de-

sire to find P, therefore formula becomes
PI IXS IXSX4= or P =
4 C CXI

a*

I for square section = — , therefore I

12

for section 2 in. square would be
2* 16

12 12

S = 81,000; C = 1 in., and 1 = 36 in.,

then

16

P = -X
12

6 tons.

81,000X4
12,000 lbs. or =

1X36

Question.—A 4 in. X 10 in. plank of

Georgia pine is supported at points 6 ft.

apart. What concentrated load could it

sustain at the center. (1)—When placed

on edge. (2)—When placed on flat?

Answer.—Strength of Georgia pine is

given at 8,000 lbs. per sq. in. for compres-

sion and 12,000 lbs, per sq. in. for ten-

sion. Use the lower value.

IXS
Formula, M ^ —,

C
For beam loaded in center,

PI 1XSX4
M = — or P =

4 CXI
bd'

I for (1)

12

-, where (b) = breadth

and (d) = depth, or

4X10'' 4X10X10X10
I = =

: 333.3

12 12

10

S =: 8,000 ; c = — = 5

;

2

1 = 6 X 12 = 72 in, then

333.3X8,000X4
P = = 29,629.6 lbs.

I for (2)

10X4X4X4

5X72
bd' 10X4'

12 12

= 53.3

12

53.3X8,000X4
P == = 4,740.7 lbs.

5X72

Question.—A standard keeps cast iron

test bar 1 in. X 1 in- X 12 in. long breaks

under an average load of 3,000 pounds
apllied at the center, what is the greatest

stress in the material?

From formula of previous question,

IXSX4 PXCXl
= P or S =

eXl 1X4
Tn which S = stress required in

pounds per sq. in.; C = distance from
axis to outside edcre of section; 1

= length in inches, and T = moment of

inertia.

In above case, D =: 3,000 lbs., C
= 0.5 in., 1 = 12 in., I for square section

a* 1'

— = — = .0833.

12 12

3,000X-5X12
= 54,216 lbs. per

.0833X4
sq. in.

This is much greater than the breaking
strength of the iron which is 24,000 lbs.

per sq. in., and is accounted for by the
fact that the stress decreases from
54,216 lbs. at the outside to zero at the
center of the bar.

Question.—How high could a brick
wall 17 inches thick be safely built on
two 12-inch I beams supported at points
10 feet apart?

Answer.—To find total distributed

M I

load, use formula — = —
S C

M for uniformly distributed load
PC I 8S

=: —, and formula becomes P =— X —
8 C 1

I = 245.9 (from hand book) and for
two beams = 245.9 X 2 = 491.8;

S = 60,000.

Applying safety factor of 4, this be-

60,000

comes =15,000 lbs. per sq. in.

4

C=:6 in.; 1= 10X12= 120 inches.

491.8 8X15000
P= X = 81,965 lbs.

6 120

One foot of 17-inch brick wall, 10 ft.

17

long, gives—-X 10X1 = 14.166 cu. ft.,

12

and this at 120 lbs. per cu. ft. gives

14.166X120= 1,699.92 lbs. per foot of
wall.

Permissible lieight of wall then is

81,965

= 48.2 feet.

1,699.92
• • •

Question. — Considering an engine
crank pin as being supported at one end
and having the load applied at the
middle point of the overhang, what
would be the diameter of a pin seven
inches long if required to take a thrust

of 72.000 lbs.?

M I

Answer—Use formula—=—
S C

M for cantilever=Pl, where l=length
and P the concentrated load. Length in
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this case is— =3.5 in.; M=72000X3.5
2

=252,000 lbs.; S= 64,000 lbs. Apply-

ing safety factor of 8, this becomes

64,000

= 8,000 lbs.

8

I= Moment of inertia which for a

round section is .049d' where d=diam-
d

eter, c^—. It is required to find (d).

2

252,000 .049d*

Formula becomes X

P=-
IXSX*

3,000

2

252,000252,000
= X-098d' or d' =

8,000 8,000X.O98

or d =321.4, or d=6.85, or, say, 63/4 in.

• « •

Question.—Considering the load as be-

iijg applied at a point 1/2 inch from the

root of a 3-pitch gear tooth and the base

of the tooth to be % in. thick, how wide

should the face of the gear be in order

that the tooth may withstand a pressure

of 16,000 lbs.?

Answer—Using the beam formula

M I

CXI
I= .049 (d*—d,') where d= outside

diameter and d,= inside diameter

I= .049 (4'—3') = 8.575.

S= 60,000; C=2 in.; 1= 4X12= 48 in.

8.575X60,000X4
P= = 21,437.5 lbs.

2X48
Cross sectional area= 5.497 sq. in.

Thickness of beam having same sec-

5.497

tional area and height would be

4

1.374X4*

S C

M for cantilever

2,082

say, 8 in.

= 1.374 in.

For a cross section 1.374X4, 1=

PI bd'

— ; 1= for

8 12

1X%' lX-625'

a section 1 in. long= =
12 12

= .0203.

S= 20,000, which, for a safety factor

of 10, becomes 2,000 lbs. per sq. in.;

.625

e= = .312.

2

IX8XS .0203X8X2000
P= -= = 2,082 lbs.

IXC .5X-312

If each inch of tooth length sustain

2,082 lbs., the length necessary to sus-

16,000

tain 16,000 lbs. will be = 7.68 in.,

12

Question.—What load would a steel

tube, 4 in. outside diameter and 3 in. in-

side diameter, support at the centre of a

span of 4 ft. ? What difference would it

make if this same amount of metal were

given the form of a rectangular beam of

the same depth?

M I

Answer.—Formula—=—
S C

PI

M =— and formula becomes

4

= 7.328.

7.328X60000X4
P= = 18,320 lbs.,

2X48
or the latter is 15 per cent, weaker.

®
A SUGGESTED CENTRE FINDER

By James E. Cooley.

A VERY useful device for finding the

centre for splines, broaches or holes in

shafts or any cylindrical piece when set

up in a machine vise, etc., is here de-

scribed .In the accompanying cut, A, is a

small V-bloek, 1 in. wide, % in. thick,

and IV2 in. long, having a slot 1/16 in.

\
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to the unhardened core being here still

more gradual and regular. The Brinell

ball pressure test, which in some cases

had a tendency to break through the

hard crust, gave good results with the

special steels also. Under the tensile

tests, the unease-hardened samples that

were annealed had an elongation of 31.8

per cent., and when hardened and

quenched, they stretched from 5.4 to 5

per cent, only, this being due to the cir-

cumstance that the surface cracked

and the resistance of the whole then col-

lapsed. The hardened samples thus

showed less tensile strength than the un-

hardened samples. In the diagrams of

stress and elongation shown to the meet-

ing, the lines for the case-hardened

samples curved upwards to the point of

fracture without the appearance of rapid

yield. Diagrams for ease-hardened and

uncasehardened materials showed per-

manent set at points for the former at

something like half the loads at which

it appeared in the annealed, but other-

wise untreated, material.

Pennanent Set Point.

To keep the permanent set point as

high as possible, the quenching must be

done at sufficiently high temperature.

Case-hardened nickel steel quenched at

400 deg. C. broke at 8,000 kilos per

square centimetre, and up to 4,000 kilos

per square centimetre showed little per-

manent set. When annealed it broke

at 4,000 kilos per square centimetre, the

permanent set being, up to this point,

only slight. Quenched at 200 deg. C.

it showed considerably more permanent

set, and broke at 3,500 kilos per square

centimetre. Unease-hardened nickel

steel broke at 3,500 kilos per square

centimetre when annealed. When
quenched at 200 deg. C. it broke at about

8,000 kilos per square centimetre, with

little more than half the permanent set

of the case-hardened sample quenched

at 400 deg. C, which broke at about the

same load. Comparative tests with case-

hardened and unease-hardened chrome

nickel steel showed peculiarities similar

to those of the nickel steel. The former

broke at loads between 3,000 kilos and

4,000 kilos and the latter at loads be-

tween 3,000 kilos, and a little above

5,000 kilos per square centimetre.

Reduction of Ductility.

A series of diagrams giving the units

of work required in the notched bar

test at various temperatures illustrated

the considerable reduction of duetUity

due to ease-hardening. At temperatures

of about 500 deg. C, the upper limit

in the diagrams, a considerable improve-

ment was, in the case of the steel sam-
ples, observable.

'

Noteworthy was the brittleness at low
temperatures. Case-hardened nickel

steel samples quenched at 200 deg. C.

again showed greater elongation than the

mild steel samples. Brittleness at low

temperatures was not here manifested;

in general, the samples broke after a

much greater expenditure of work.

Samples quenched at high temperatures

—up to 650 deg. C—in several cases

behaved remarkably well. The results

for chrome nickel case-hardened steel

samples were much like those given by
nickel steel. The fractures showed the

coarsest grain to belong to the mild steel

samples. Their appearance seemed to

show that the treatment accorded to

them had not been the most suitable.

Spare samples subsequently heated up

to 880 deg. C, cooled again in water

and quenched at 200 deg. C, gave bet-

ter results. Bending tests gave results

which also enabled a judgment to be

formed as to the toughness of the ma-
terial treated. In general, the various

tests carried out were thought to show:

(1)—The superiority of the special

steels for the purpose in view.

(2)—The importance of the treatment

of the material.

(3)—That the toughness of the core

material came into play only to a

limited extent.

In conclusion, the author recommended
that tests be made in particular eases to

ascertain whether case-hardening or

the choice of a special steel material

would be more suitable for parts sub-

ject to considerable wear.

TRANSPARENT TRIANGLE KINKS
By J. E. Cooley.

WHEN inking in the bottom of a hole

or the end of a screw on a drawing it is

necessary to draw one line first, and

vertical holes and screws, the two lines

can then be inked in without any trouble.

A simple method for penciling-in even-

spaced section lines is shown in the

sketch at Fig. 2. Instead of drawing-in
lines one back of the other, these are
drawn one ahead of the other. This is

accomplished by making an inked guide
line on the triangle, as A to B. This line

is placed over the comer or starting

point on the drawing, and the first line

is drawn along the front edge of the

triangle. The triangle is then moved
forward till the guide-line is even with
the first line, and the second line is then
drawn. As seen in the sketch, the first

line made is C, then D, and so on. The
lines can be inked in or traced over in

the usual way.

When laying out bevel gears on a
drawing it is quite difficult to draw the

bevel line R on the back face. This line

i? at right angles to lines that intersect

the pitch circle, not the line S, or the

front face. It is on this line that the

top and bottom of the tooth is deter-

mined. If an inked guide-line, M to N,
be made on the triangle at right angles

to the straight-edge and placed on these

interesecting lines, the line R is easily

drawn.

Another suggestion is shown in Fig.

4 An inked line is marked off into sev-

eral divisions, as 3/16, 1/4, etc., and used
for setting dividers, compasses, etc.

© •

FigA

transparent triangle kinks.

then wait till the ink dries before draw-
ing the other, as the triangle has to rest

on one of the lines. If the angle of the

point, 30°, is made on the triangle, as at

A and B, Fig. 1, for both horizontal and

Workmen's Goggles.—An effort to se-

cure the proper goggle for workmen sub-

ject to the intense glare of incandescent

metals has been undertaken by the F. W.
King Optical Co., Cleveland, Ohio. It

has been found that the smoked and
blue glasses commonly used defeat their

very purpose of minimizing eye strain.

Two kinds of light rays are r^arded as

particularly injurious to the eyes, the

chemical or ultra violet rays, which have
a deteriorating action on the tissues, and
the heat or red rays which by their in-

tense energy are probably the chief cause

of eye fatigue. Smoked or blue glasses

offer no resistance to the former, it is

claimed, and are therefore of no benefit

except to exclude much of the glare;

while red, orange and similar glasses

transmit the very harmful heat rays. In

order to make the ideal goggle, it is held

to be necessary first to cut off the invisi-

ble violet rays and then reduce the visi-

ble spectrum so as to absorb heat or

energy rays to a point that produces no
eye strain whatever. Of all the colors,

a yellow-green seems best to accomplish

this. It not only reduces the light to the

limits desired, but it also distorts im-

ages less than any other. Moreover, the

variation of brightness of incandescent

metals with temperature appears rela-

tively the same through this kind of glass

as through uncolored glass.
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COPPER COIL FORMING MACHINES
'T*HE machine shown in illustration
* was designed to coil copper field

coils for automatic lighting systems,

taking the copper in strips and coiling

it together with a strip of insulation on

a rectangular arbor. The ropper strip is

not only cut to length, but has a right-

COPPER COIL FORMING .\I.\('IIINE.

angle bend at one end, which is used for

dogging purposes. A powerful spring

keeps the work against the arbor and is

controlled by a foot treadle. The ma-

chine trips automatically on the com-

pletion of three revolutions of the

spindle. Coils are stripped off the arbor

by the turning of the crank handle shown

in center of spindle. The next strip is

put in place and the machine will start

immediately on removing foot from the

treadle. Other metals can be used in

place of copper, and the number of coils

and shape can be changed to suit other

work.

The machine is manufactured by the

Garvin Machine Co., of New York City,

and weighs 66 lbs. crated.

ROTARY CENTER INDICATOR.

THE Rotary Center Indicator is an in-

strument designed to quickly and ac-

curately indicate the center or axis of

any rotating spindle or shaft. It is a

small and compact instrument, strongly

built and not likely to be injured by care-

less handling. It is a positive and ac-

curate tool and will bo found useful by
those encaged in laying out and boring

holes in jigs, tools and machine parts.

When used in connection with the

Casler offset boring head it enables the

operator to accurtely locate holes with-

out removing the boring head from the

spindle of the machine.

It consists of a body or shank A which

may be gripped in the chuck of the bor-

ing head or a drawing in collet in the

spindle. A pointer B is held against the

face plate C by a coil spring concealed in

the body of the tool. The contact sur-

faces between the pointer and face plate

are hardened, ground and lapped to a

true flat surface. The pointer is free to

float or slide in any direction over the

surface of the face plate, and the head

D is ground to a diameter of V4 in.

When used in the eliuck of a boring

head, the chuck is brought concentric

with the head. It is not necessary that

the body A of the indicator run true as

it is designed for just such conditions.

The pointer B is brought next to a fin-

ished surface F near the center of the

hole to be bored, being moved to one side

of the face plate C, so that when the

spindle is rotated the pointer will

"wobble" or describe a circle.

The spindle is allowed to rotate, and

as the table E carrying the work W is

raised the head D of the pointer will al-

ternately strike the finished surface F
of the work and then recede, the dis-

tance which the head D recedes growing

less and less as the work is raised. At

the same time, the pointer B approaches

nearer to the center or axis of the

spindle on which the indicator is mount-

ed. The table is raised until the pointer

runs true or does not recede from the

work. If the table is raised 1-10,000 in.

too far, the pointer B will quickly creep

face plate and the table raises again,un-
til the pointer runs true.

The graduated dial indicating vertical

movement of the table can now be set

to zero, and as the diameter of the head
D is 1/4 in., the table can be raised

Ys in., which will bring the the center

of the spindle in line with the finished

surface of the work and a further move-
ment of 1 in. will bring the spindle on a

horizontal line passing through the cent-

er of the hole to be bored as indicated by
the illustration. It is obvious that lateral

distances can be gauged in like manner
by setting the pointer B with any verti-

cal finished surface on the work.

The point P is intended for use when
a hole is to be bored concentric with a

center punch mark on the work. The
pointer C is then made to run true by
bringing it against any flat surface on

the table or work, and afterwards bring-

ing the pointer concentric with the cent-

er punch mark on the work. When used

in this manner the face plate B has a

limited movement in the body A against

a compression spring which allows the

point P to be forced into the center

punch mark without danger of injuring

the indicator.

Fig. 2 shows a means of testing the ac-

curacy of the device by use of a micro-

meter. The micrometer is opened about

% in.; and the screw can be gradually

brought towards the pointer until it runs

true. A slight additional movement of
the screw will throw the pointer to one

side as explained above. In testing the

accuracy, it should be borne in mind that

it is sensitive to 1-10,000 in., and if the

spindle bearings are worn or the mach-

ine gear driven, it may be necessary to

run the spindle at a low speed, otherwise
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18-IN. DOUBLE BALL BEARING
DISC GRINDER.

THE Ford-Smith Machine Co., Hamilton,
Ont., have recently put on the market a
new 18-in. disc grinder equipped with
ball bearings as made by tlie Chapman
Double Ball Bearing Co., Toronto, in-

stead of the regular adjustable phosphor
bronze bearings. It will be noted from the

CANADIAN MACHINERY
will be carried in stock for immediate
delivery on orders in Canada. W. H.
Rosevear, who has been prominent in

the railway supply and machine tool

business in Canada, has been engaged as
manager.

The Canadian Steel Products Co., 227-

229 Wellington Street, Montreal, an-

79
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line drawing that each bearing has a

double ball race and is adjustable for any
slight wear that may take place, while a

good idea of the general design of the

grinder can be had from the half-tone il-

lustration. The tables are of the regular

standard swing type, and call for no
special mention, except that tliey are

supplied with lever feed or otherwise
to suit customers' special requirements.

A full line of disc grinders has now
been added by the company to their

previously complete line of bench, floor,

tool and swinj^ grinders, and their early
production of a new line of ball bearing
grinders, ball bearing countershafts and
loose pulleys we hope to record in an
early issue.

nounce that they have completed the
equipping of their factory for the manu-
facture of sheet steel, fiusli and service

cabinets for switches, cut-outs and panel
hoards. The factory will be under the
general managership of S. A. Unger-
leider, who has had extensive experience
in the United States. The machinery

and tools are all of the most modern and
improved type. They will also manufac-
ture time switches, sheet steel shop
equipment, steel shelving and lockers,
portable garages and other sheet steel
and electrical specialties.

U.S. Firms Oversea.—To be in a bet^
ter position to satisfy an increasing'
number of European customers, the Pot-
ter & Johnston Machine Co., Pawtucket,
R.I., and the Windsor Machine Co.,
Windsor, Vermont, recently decjided to
erect works at Tyseley, Birmingham,
England, under the name of Potter,
Johnston & Gridley, Ltd., for the manu-'
facture of Potter & Johnston automatic
cinicking machines, automatic center
turning machines, automatic milling ma-
chines, automatic cutting-off machines,
universal shaping machines and shaving
machines; also the Gridley four-spindle
automatic bar machines and automatic
nnltiple spindle drilling machines, all of
tlie above machines being covered by
British and foreign patents. In addi-
tion to the manufacture of the machines
mentioned, there will be a specially or-
ganized tool-making department for the
rapid supply of tools required by Euro-
|ican customers, which will avoid the de-
1 ys caused in transport when shipped
from the American shops. The new
works are new in course of construction
and will be ready for occupancy in the
coming fall.

Miscellaneous
Alexander Gibb, St. Nicholas Building.

Montreal, has secured the Canadian
agency for Anti-Corrosive Paints and
Anti-Fouling Composition, manufac-
tured by Suter & Rathjens Composition
Co., London. Eng. Several large order.s

of same have been sold already to be
used on railway construction and marine
work.

The Independent Pneumatic Tool Co.,
of Chicago. III., jind New York, have
leased the two-storey building at No. 334
St. James Street. Montreal, Que., and
have arranged to open a branch store,
where their Canadian business will be
transacted after August 9. A complete
line of " Thor " pneumatic tools, elec-
tric drills, accessories, and spare parts IS-INCH BALL-ltKAlil.NU ill.sc (Jli I.MiKII
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THE EDUCATION OF THE FOREMAN.
TT has been truthfully said that judicious travel gives

the broadest education possible. It should also be
realized by plant owners and managers that no education
is too broad for a foreman worthy of the name. No
man is more confined to a narrow sphere than the fore-

man who is kept at home and thoroughly impressed with
the fact that the wheels would cease to hum were he to
leave his post. Friction with men and dissatisfaction
with work can, in a majority of cases, be traced to a lack
of diplomacy or a chronic disagreeable narrowness of the
foreman.

Several of the larger Canadian manufacturers have
gone so far as to send representatives to conventions of
men engaged in similar classes of work. The writer has
in mind one case of a foreman who had not been more
than 140 miles from his shop in nine years and who, upon
returning from a gathering involving the whole of America

•#id there was nothing there for him to learn. Is it sur-

prising that this man's manager should be discouraged
with the instructive advantages of conventions or the
broadening effect of travel?

The experience of men whose business it is to find out
the newest and best methods of accomplishing mechanical
ends as well as to keep abreast of improved manufacturing
processes has proved that conventions and, particularly,

conventions alone, do not furnish the best returns for the
least expenditure of time and money. By far the most
fruitful sources of education for foremen are visits to

similar plants and association with technical jour-

nals. The visiting should be carried out system-
atically and in a way that will keep the visitor

thoroughly in touch with himself as others see him.

To derive the full benefit of the money thus expended,
the manager must choose his direct subordinates wisely

and must have powerful means of holding them, for this

manner of education not only increases their usefulness

of their own firm, but makes them a valuable acquisition to

others. This is done by different corporations in as many
different ways. The granting of a share of stock or a
superior financial remuneration has been successful to a
degree, but far more important than these will always be
those personal qualities of the management which to the

utmost degree have characterized all great leaders of men.
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PRACTICAL MANAGEMENT.
/^UT of the recent researches into scientific manage-
^^ ment, cost engineering, production engineering, mo-
tion study, etc., there will, no doubt, survive a practical

application which will be as familiar to the foreman and
mechanic as the present appellations of economical manu-
facturing are mysterious. Already the simplifications are

beginning to appear which promise that, in the near fu-

ture, a large part of scientific management will be resolved

into a remarkably few comparatively elementary rules of

procedure on the part of operatives and their direct

superiors.

Manufacturers have perfected and solved the scien-

tific problems of the unit system. Examples of this may
be seen in the dispatch with which a mighty steamer can

be turned out by some of the British ship yards. The
multiple system of to-day to which so called scientific

management has been applied, has by no means, reached

the stage of comparative perfection which has been en-

joyed by the unit system for a number of years.

Production engineering, in the case of the unit system,

has become part of the natural and prescribed procedure

of workmen and supervisors, and just as the rational

habits of men necessitated by the multiple system become
part of their natural course, so the production engineer

will become superflous and will disappear. Efficiency of

the workman, in the former case is measured more or less

by the number of different branches of work to which he

can successfully apply himself, while in the latter, the

economical workman concentrates his faculties npon the

smallest element possible.
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INDUSTRIAL NOTABILITIES --No. 44

HON. Erskine Henry Bronson, president the Bronson Co., Water Powers and Manu-
facturers of Ground Wood Pulp, Ottawa; president Ottawa Improvement Co.;

vice-president Ottawa Light, Heat and Power Co.
;
president Ottawa Power Co., and

director Ottawa Electric Co., was born at Bolton, Warren County, N.Y., Sept. 12, 1844,

son of the late Henry Franklin Bronson, Warren County, N.Y., who, in 1853, came to

Ottawa where he was the pioneer of the sawn lumber trade with the American market,
and Editha (Pierce) Bronson.

He was educated at the Grammar School, Ottawa, and at Sandy Hill, N.J., after"

which he joined the Bronson & Weston Lumber Co., acquiring therein an interest in

1867. On the death of his father in 1889 he became president of the Company.

^ 77

A!ii

V?7

dJ^

HON. RRSKINP! HENRY BKONSON.

Among the many activities to which the Hon. E. H. Bronson has devoted himself
may be mentioned the following:—An originator of the Ottawa Electric Co.; member
Ottawa School Board for 14 years; ex-Trustee Queen's University, Kingston, Out;
member Ottawa Council, 1870-1878; chairman Finance Committee Ottawa City
Council; member Ontario Legislature for Ottawa 1886-1898; member Mowat and
Hardy Governments without portfolio, 1890; and unsuccessful candidate to House of
Commons for Carleton in 1882. His name has been mentioned several times in con-
nection with a Senatorship.

In 1874 he married Ella H. Webster, daughter of the late professor N. B. Webster,
of Norfolk, Va., one son and one daughter being born of the union.

Hon. E. H. Bronson is a Presbyterian in religion, and the family residence is

75 Bronson Ave., Ottawa, Ont.
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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 65

Lake Superior, char-

coal, Chicago 16 00

FeiTo Nickel pig iron

(Soo) 25 00
Montreal. Toronto.

Middlesboro, No. 3.... 17 75 19 50

Carron, special 21 00 22 75

Carron, soft 21 00 22 75

Cleveland, No. 3 17 75 19 50

Clarence, No. 3 17 75 19 50

Glenuamock 20 00 21 75

Snmmerlee, No. 1 21 00 22 75

Summerlee, No. 3 20 00 21 75

Michigan charcoal iron. 25 00

Victoria, No. 1 18 75 18 10

Victoria, No. 2X 18 50 17 85

Victoria, No. 2 Plain .

.

18 25 17 60

FINISHED IRON AND STEEL.
Per Found to I^arce Buyeri. Cent*.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b., Montreal.. 2.05

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.15

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.15

Beams and angles, Pittsburgh 1.15

Steel hoops. Pittsburgh 1-35

F.O.B., Toronto Warehonse. Cent*.

Steel bars ." 2.10

Small shapes ^2.30

WarehonM. FrelBht and Duty to Pay. Cent*.

Steel bars 1°"

Structural shapes 1-^5

pi{ites
^'"^

Freisbt, Pltt«bnr»h to Toronto.

18 cents carload ; 21 cents less carload.

BOILER PLATES.
Montreal.

Plates, 1/2 in. 100 lbs. ... $2 20

Heads, per 100 lbs 2 55

Tank plates, 3-16 in 2 50

Tubes, per 100 ft., 1 inch 9 50

IVi in. 9 50

n
n
It

It

It

tl IV-.

13/1

2

2%
3

31/2

4

9 50

9 50

8 75

11 15

12 10

14 15

18 00

Toronto.

$2 20

2 55

2 50

9 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

MILLED PRODUCTS.

6q. & Hex. Head Cap Screws 65 & 10%
Sq. & Hex. Head Cap Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45-10-10%

Flat & But. Head Cap Screws 40-10-10%

Finished Nuts up to 1 in. .

.

75%
Finished Nuts over 1 in. ... 72%
Semi-Fin. Nuts up to 1 in. .

.

72%

Semi-Fin. Nuts over 1 in.

Studs

72%
65%

LIST PRICES OF W. I. PIPE.

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

Cut nails 2 50 2 70

Miscellaneous wire nails... T.j lui njii.

Pressed spikes, % diam., 10(1 \\». -' ft.J

BOLTS, NUTS AND SCREWS.
I'.r Ciiil.

Stove bolts 80 & 71.^

Coach and lag screws. ... 75 & 5

Plate washers 45

Machine bolts, % and less 70 & 5

Machine bolts, 7-16 60 & 5

Blank bolts lin

Bolt ends 60 & 5

Machine screws, iron, brass t.) p.c.

Nuts, square, all sizes 41/26 per lb. off

Nuts, Hexagon, all sizes. .434c per lb. off

Fillister head 25 per cent.

Iron livets 75 per cent.

Boiler rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 71/2, 10, 5 p.c. off

Wood screws, flathead.

Brass 75, 10, 71/2, 10 P-c oflf

Wood screws, flathead.

Bronze 70, 10, 71/,, 10 p.c. off

BILLETS.
Per OroHft Ton

Hossprrpr lii!lct=. Pittsburffh . . .
^'20 00

Open henrth hilIpt-<=. Pittsburgh. . 20 00

Forsrinsr billot':. Pittsbnrgli. .'.
.

.

24 00

Wire rods. Pittsburgh 25 00

IRON PIPE FITTINGS.

Canadian malleable, 40 per cent.; cast

iron. 65; standard bushings, 70; headers,

60; flanced unions, 60; malleablp hiisli-

ings, 65; nipples, 77%; malleable, lipped

unions. 65.

OLD MATERIAL.
Dealers' Bayinc Prices. Montreal.

Copper, light $10 50

Copper, crucible 12 00

Copper, unch-bled, heavy 11 50

Copper wire, unch'bled... 11 00

No. 1 machine compos 'n 10 50

No. 1 compos 'n turnings

No. 1 wrought iron

Heavy melting steel ....

No. 1 machin'y cast iron 12 00

New brass clippings .

No. 1 brass turnings

Heavy lead 3 50

Tea lead 3 00

Scrap zine 3 25

9 00

9 00

7 00

8 50

7 25

Toronto.

$11 00

12 25

11 50

11 50

10 75

9 00

8 00

8 50

12 00

8 75

50

00

00

50

standard.
Kom. Price.
Diam. per ft.

Vs

%
1

iy4

IVa

2

2y2

3

31/2

4

41/2

5

6

7

8

8

9

10

10

10

n $ .051/2

.06

.06

.O81/2

.111/2

.i7y2

.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

Kxtra Stronc D. Ex. Btronc
Sixes Price Sixe Price
Ins. per ft. Ins. per ft.

y8in$ .12 i/j $ .32

.071/2 3/;

.071/2 1

.11 iy4

.15 IVa

.22 2

.30 21/2

i/4in

%in
y2«n

%in
1 in

li/zin

li/oin

2 in

2i4in

3 in

SVain

4 in

4V2in

5 in

6 in

7 in

8 in

in

in

.361/2 3

.501/2 31/2

.77 4

9

10

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

41/,

5

6

7

8

.35

.37

.5272

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

W. L PIPE DISCOUNTS.

The following are Toronto jobbers'

discounts on pipe in effect, April 21,

1913:

Standard

yj.-Ys in 64

1/2 in 69

Bnttweld
Black Gal.

liapweld
Black OtO.

' .'2

49

58

631/2

73 63

2 in

21/2 to 4 in.

41/2 to 6 in

7. 8, 10 in

X Stronc P. E.

Vi, % in 561/2 461/2

1/2 in 64 54

•% to 11/0 in. . . 68 58

2 to 3 in 69 59
2V. to4 in

414 to 6 in

7 to 8 in
X.\ Ntrons P. E.

1/. to 2 in 43 33

2V2 to 4 in. .. .,

691/2

72

72

661/2

5972

62

62

55y2

66

67

58

43

56

58

47

33

METALS.
Montreal. Toronto.

T.ake copper, carload $15 75 $15 75

Electrolytic copper 15 50 15 50

Casting copper 15 25 14 50

Spelter ' 5 35 5 25

Tin 35 00 34 00

Lead 4 85 5 15

Antimony s •'Sd S ."Sit

Aluminum 20 00 18 50
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IdlSCELLANEOUS.
Ccata

Putty, 100 lb. drums $2.60

Red dry lead, 5 cwt, casks, per cwt. 6.00

Glue, French medal, per lb 0.10

Tarred slaters' paper, per roll 0.95

Motor gasoline, single bbls., gal. .

.

0.21

Benzine, per gal 0.20

Pure turpentine 0.65
Linseed oil, raw 0.65

Linseed oil, boiled 0.68

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs 3.25

Pure Manila rope 0.15
Lard Oil, per gal 0.60

CHAIN.
% inch $5.65
5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

Vz inch 3.45

9/16 inch 3 45

% inch 3.35

3^ inch 3.25

% inch 3.15

1 inch 3.05

Above qaotationB are per 100 lb. weis^bt.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Yough, Steam Lump Coal 3.88
Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $2.75 $2.85
Canada plates, ordinary, 52

sheets 2.75 3.00

Canada plates, all bright 3.90 4.00

Apollo brand, 103/4 oz.

(American) 4 50 4 40
Queen's Head, 28 B.W.U. ... 4 30 4 65

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45
Gorbal's Best, No. 28 4 40 4 65

Viking metal, No. 28 4.00 4.20

CAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Qaotatlons f.o.b. foundry.

POLISHED DRILL ROD.

Grade Grade Grade
Dia. In. 12 3

49/64 to 11/2-in ..$37.50 $30.00 $17.50

33/64 to 3^-in. . . 41.25 33.00 19.25

7/16 to y2-in. ... 45.00

0.178 to 0.4218.. 56.25

0.125 to 0.175... 62.25

0.101 to 0.120... 67.50

36.00 21.00

45.00 26.25

49.80 29.05

54.00 31.50
Prices in cents per pound are quoted for the

different grades.

BELTING—NO. 1 OAK TANNED.
Extra heavy, single and double... 60%
Standard 60 & 10%
Cut leather lacing, No. 1 95c lb.

Leather in sides 85e

BELTING RUBBER.
Standard 60%
Best grades 30%

COLD DRAWN STEEL SHAFTING.

3/4 inch $ 4.95

1 inch 8.05

1^/4 inch 12.65

13/8 inch 15.30

11/2 inch 16.50

1% inch 19.40

13^ inch 22.50

1% inch 25.80

2 inch 29.30
Prices quoted are cents per foot.

WILL OIL REPLACE COAL AS
FUEL?

By W. J. Dick.

THE world's production of crude

petroleum in 1912 amounted to about

•62,921,750 tons; the sources, respective

quantities and percentages were as

follows

:

Country. Net Tons.

United States 32,897,060

Russia 10,174,560

Mexico 2,910,000

Roumania 1,987,360

Dutch East Indies 1,672,000

Galicia 1,298,620

India 1,101,450

Canada •. 38,750

Other countries 841,250

If the whole of this crude petroleum

were employed as fuel in steam-raising

it would not replace, allowing for its

higher thermal efficiency, much more
than SVa per cent, of the world's output

of coal, whilst if used in internal com-
bustion engines it would be equivalent,

a', a source of power, to about 16 per

cent, of the coal. Only a small propor-

tion, however, of the crude petroleum

can be regarded as available for use as

a source of power, for by far the larger

part is in demand as an illuminating

agent and as a lubricant for machinery.

As the United States produces over

•62 per cent, of the world 's production

of petroleum, it is interesting to note

ihat Dr. Day, of the United States Geo-
logical Survey, considers that, at the

present rate of increase of the output of

petroleum, the known oilfields of the

United States will, on the basis of the

minimum quantity of oil obtainable, be

exhausted by the year 1935, while, even

it only the present output were main-

tained, the supply would, on the same
basis, not last more than nineteen years.

In many countries there are, no doubt,

vast tracts of undeveloped petroliferous

territory, but only drilling can deter-

mine this. Even if the available deposits

« ere far larger than there is reason to

believe them to be, the cost of doubling

the present output would be great. In
view of these circumstances, it is not

proba>)le that there can be an.y general

substitution of petroleum for coal as a
source of power, although there is un-

doubtedly opportunity for making pro-

vision for a large use of liquid fuel for

certain purposes in which its advantages

are conspicuous.

@
Toronto, Ont.—Two of the lighters de-

signed and constructed for the Depart-

ment of Railways and Canals left Pol-

son's Iron Works on July 14 for Port

Nelson, on Hudson Bay. The journey

i-" over 4,000 miles, and when the boats

reach their destination thev will be used

for lightering ocean-going vessels which
draw too much water, to allow them to

discharge cargoes at the present wharf.

Windsor, Ont.—The Dominion Govern-
ment has just completed a new 655-ft.

cement wharf here at a cost of approxi-
mately $60,000, and has begun the er-

ection of a reinforced cement ware-
iiouse on it at a cost of $10,000

Ottawa, Ont.—The rather unusual ex-
pedient of forwarding a Government
boat by train is being resorted to in the
case of the George H. Bradbury, the new
boat to be used for departmental ser-

\ ices on Lake Winnipeg. The Bradbury
has been built at the marine yards at

Sorel, and is being shipped west in sec-

tions. The parts will be reassembled
ond erected at Selkirk under direction
of the marine superintendent from
Sorel.

Montreal, Que.—An elevator with a
ca|iacity of two million bushels is likely

to be erected in the port of Montreal at

an early date. It is understood that
plans are being made for the erection of
another huge concrete structure to re-

lieve the congestion which is apparent
in the port every summer. The new
c'evator will be an addition to No. 1,

the elevrttor near the White Star wharf.
It will give No. 1 a capacity of over
4,500,000 bushels.
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The General Market Conditions and Tendencies

This section sets forth the views and observations of

men quahfied to judge the outlool^ and w^ith w^hom we
are in close touch through provincial correspondents.

Montreal, Que., July 20, 1914.—There

has been very little change in the busi-

ness outlook, and things generally are

just about the same as last week. Trade

is still very dull in machinery lines espe-

cially. While there is a disposition on

the part of most people to look hope-

fully to the future, it has to be admitted

that there is not much likelihood of con-

ditions improving for some time yet, cer-

tainly not before the fall.

During the week nothing big in the

construction line has materialized, but,

considering the condition of business,

local contractors have had a good year.

There has, however, been very little do-

ing in construction machinery, the ten-

dency being to make use of old equip-

ment for this year's work.

Metals.

There has been little or no change in

the metal market. Small orders are still

the rule, although one house reports a

couple of big contracts booked last week.

Sterling quotation*, to-day are:—Tin,

spot, £145 17s. 6d.; futures, £147; cop-

per, spot, £61 2s. 6d; futures, £61 10s.

7d. ; lead, £19 ; spelter, £21 10s.

Other prices remain unchanged.

Toronto, Ont., July 21, 1914.—There is

little change in business conditions this

week, although signs of a revival are

becoming more evident, and prospects

for an improvement in trade this fall

appear brighter. Some authorities con-

sider that the outlook is more encourag-

ing now than it has been for some time

past. This optimism may perhaps be ac-

counted for to some extent by the crop

reports, which continue to be, on the

whole, favorable.
, Many manufacturers

are still operating their plants on short

time, and in some cases with a reduced

working force. A spirit of caution must
of necessity be adopted until the outlook

improves and the development of the

country proceeds on its normal course.

It is more than probable that the natural

development, which has been retarded

by the depression, will, when once re-

sumed, progress on even a larger scale

than formerly, and we hope on a sounder

basis.

There have been reports circulating

recently to the effect that the C.N.R. has

placed an order for passenger cars,

amounting to $500,000, with the Can-

adian Car and Foundry Co., Montreal,

and an order for ten baggage 'cars with

the National Steel Car Co., Hamilton.

While we understand that the C.N.R.

will place substantial orders for cars.

we do not believe that any contracts
have actually been signed as yet.

Steel Market.
Little improvement is noticeable in

the steel market this week, conditions
generally being quiet. A more optimistic

spirit, however, is becoming general, and
there are indications that business will

improve somewhat in the near future.

A better condition of affairs seems to

bo prevalent in the United States, where
a distinct improvement has come over
the iron and steel situations. It is

thought by some that the turning point
has been passed, and that the steel mar-
ket is recovering, anticipating a return

to more prosperous conditions. Although
some contracts have been placed at

slightly better prices, the mills do not
expect much advance this year.

An interesting situation has been re-

vealed in London, England, recently.

The R. D. Wood Co., of Philadelphia,

quoted 25 cents a ton less than an Eng-
lish syndicate on a large quantity of cast

iron pipe for the city of London. Public
sentiment and pressure was, however,
brought to bear on the authorities, with
the result that the order was not placed
with the B. D. Wood Co., notwithstand-

ina: the fact that they were the lowest

bidders.

Pig Iron.

The pig iron market is quiet, although
there are signs of a slight improvement
materializing by the fall. Prices are

nominally unchanged, and it is hardly

probable that there will be much of an
advance for some time. The pig iron

market in the United States is quiet, and
production has, if anything, been cur-

tailed.

Machine Tools.

The condition of the machine tool mar-
ket has not changed to any appreciable

extent, and current business is still con-

fined to small sales. Some dealers re-

port an improvement in the number of

inquiries being received. The Canada
Wire and Cable Co. are in the market
for a number of tools for their new
plant at Leaside, near here. The possi-

bility of the railways coming into the

market this year is getting remote, and
the ultimate realization of accumulating

prospects is about the only hope left.

Metal Markets.

The metal markets have an improved
tone this week, and more business is

passing, which is satisfactory, as July is

usually a very quiet month. There has

been no change in prices, the majority

of metals keeping steady.

Ottawa, Ont., July 20, 1914.—The
Canadian Northern trust deed is now
finally signed, and Sir William Mac-
kenzie is in a position to go on the mar-
ket for needed money. It is believed
that it will have a tendency to relieve

the general business depression. The
Gran<l Trunk trust deed, by which the
Government guarantees bonds for that
road to the extent of $16,000,000, is still

hanging fire. There is a general impres-
sion at Ottawa that the Government is

using pressure to have the Grand Trunk
Pacific accept the award of the arbitra-

tion board in regard to its machinists in

its western shops. The Government can
scarcely indefinitely refuse to close up
the transaction on this ground, but it

can postpone the matter for a while
with a view to exerting pressure on the

company. This is apparently what is

being done.

With a continually decreasing revenue
the Finance Minister will evidently have
to do some pruning if he is going to

come out on the right side of the ledger
this coming year. The drop in revenue
for the month of June was some two
million dollars. For the twelve months
•this would mean a decrease in revenues
of some twenty-four million dollars.

However, the difference between the re-

ceipts for the latter part of this year
and the corresponding period of last

year will not likely be so marked. The
first part of 1913 everything was boom-
ing as far as revenues were concerned,

and the financial depression had not
started to affect the custom receipts. It

was about this time last year that re-

venues commenced to drop, and it would
not be surprising if the revenues from
now on for 1914 would be higher than
the same months of 1913.

Sir George Foster left to-day for
Rimouski, where he meets the members
of the Dominions' Royal Commission,
who are to hold sessions in Canada and
Newfoundland. They go first to New-
foundland, landing at Sydney on August
3, when they start a tour of the Do-
minion, closing about the middle of

October in Victoria.

The Dominions' Royal Commission
was first suggested by Sir Wilfrid

Laurier at the last Imperial conference

held in 1911. Sir Wilfrid moved a reso-

lution suggesting the appointment of a

commission to study the trade problems
of the Empire and allied questions with

a view to closer co-operation. The com-
mission was appointed the following

year by the Imperial Government, and

at once started its inquiry. It was given

a wide scope. It first held sittings in

England and then visited New Zealand

and Aftstralia, and this spring went to

South Africa. Canada will be the last

place visited, as only the self-governed

parts of the Empire are included. The
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report will be prepared this winter, and
will be presented to the Imperial Con-
ference being held next year.

The itinerary of the commission in

Eastern Canada is as follows :—Halifax,

August 5; St. John, August 11; Char-
lottetown, August 17; Quebec, August
20 to 22 ; Montreal, August 24 to 26 ; Ot-

tawa, August 28 to 29, and Toronto early

in September. The commissioners will

travel westward via the Great Lakes and
Winnipeg, concluding their sittings in

Vancouver about October 10. Ocean
freights, shipping and harbor facilities

and cable and postal communication will

form the chief matters of consideration.

Every effort will be made to prepare an
interim report before their departure.

The importance of the inquiry to the

business and commercial interests of

Canada can searcelv be over-estimated.

CANADIAN PULPWOOD EXPORT
DECREASE.

STATISTICS of the pulpwood consump-
tion during 1913, compiled by the

Forestry Branch of the Department of

the Interior show that the forty-eight

active firms in the Dominion consumed
in their mills a total of 1,109,034 cords

of pulpwood valued at the mill at $7,-

243,368. A total of 1,035,030 cords of

unmanufactured pulpwood, valued at

$7,070,571, was exported to the United

States bringing the total production up
to 2,144,064 cords, valued at $14,313,939.

The following table shows the distribu-

tion of the manufacturing trade in the

various provinces, value, etc.:

—

Active No. of Total

Firms. Cords. Value.

Canada .... 48 1,109,034 $7,243,368

Quebec .... 26 629,934 4,107,689

Ontario .... 12 321,244 2,297,389

Brit. Columbia 2 84,173 401,218

New Brunswick 4 53,121 342,243

Nova Scotia. 4 20,562 94,829

The total quantity showed an increase

of 28.1 per cent, over that of 1912, and
average price of raw pulpwood at the

mill increased by 51 cents a cord, mak-
ing an increase of 38.9 per cent, in the

total value of the material used in the

industry. Quebec and Ontario still led

the other provinces in 1913, but the

feature of the returns so far as New
Brunswick is concerned was that the

province was in 1913 displaced from
third place by British Columbia. There

was an increase in each of the provinces

WL except Nova Scotia, where the closing of

m four mills caused a decrease of 21.4 per

cent. The increase in New Brunswick

was 2.1 per cent. British Columbia

showed an advance of 140 per cent.

The following table shows the kind of

woods used and the values:

—

No. of Total

Cords. Value.
Total 1,109,034 $7,243,368

Spruce 754,858 5,104,221

Balsam Fir .... 283,292 1,806,911

Hemlock 47,360 201,480

Jack Pine 19,383 101,675

Poplar 4,141 29,081

The export of wood pulp from Canada
decreased from 1912 to 1913 by 22.4 per

cent, in spite of an increase of 25.2 per

cent, in the quantity manufactured. This

would seem to indicate increased activity

in the domestic manufacture of paper.

Decreases are to be noted in the exports

of pulp to the United States, Great
Britain and China. New Zealand did

not import Canadian pulp in 1913. The
only increase reported was in the ex-

port of chemical pulp to Japan. The
United States still takes about two-

thirds of our pulp, of which about 70 per

cent, is ground wood. Great Britain

takes a little less than a third of the

total and her importations are almost

entirely ground wood or mechanical

pulp.

More Wood Pulp Imported

The imports of wood pulp into Canada
in 1913 were valued at $356,862, as com-

pared with $172,797 for 1912. This is

an increase of over 100 per cent., the im-

ports from the United States having

more than tripled during 1913. The im-

portation from Great Britain more than

doubled, and those from Germany in-

creased by over half those in 1912. The

importations of wood pulp from Sweden
decreased by 42.8 per cent. Pulp was
imported from Norway and Switzerland

ill 1913, but not in the previous year.

Xo pulp was imported from Austria

Hungary in 1913. The United States in

1913 supplied over four-fifths of the

total, as compared with over a half in

1912.

U.S. FOREIGN TRADE COUNCIL.

.JAMES A. FARRELL, president of the

United States Steel Corporation, has

licen named as chairman of the Ameri-

can Foreign Trade Council, and all sec-

tions of the country and many branches

of industry, transportation and finance

are represented among the members.

Outlining the purpose of the council,

Mr. Farrell said:

"The next great era in the economic

development of the United States will

be the extension of our foreign trade,

and the formation of the Foreign Trade

Council is a necessary preparation for

this evolution in our business life. By
gathering active and representative busi-

ness men into such a body and co-operat-

ing with all elements in our oversea

commerce, it is hoped to encourage every

practical and sound policy designed to

secure for us our share of the trade of

the world's markets.

"The foreign trade of the United
States is now valued at four and one-
half billion dollars a year, of which two
and one-half billion dollars represent
exports. This trade has developed
largely by reason of our natural re-

sources and the individual enterprise of
American industry, but without an Am-
erican merchant marine, comprehensive
national policy or commercial and indus-
trial co-operation. The foreign trade is

important as affecting American indus-

trial enterprise and labor at home. On
the other hand, it is not large enough to

absorb all our manufacturing potentiali-

ties.
'

'

Trade Gossip
Laurie & Lamb, Montreal, have re-

ceived an order from the Abitibi Pulp &
Paper Co. for four 500 brake-horse-

power Bellis & Morcom engines, to drive
their paper machines by rope drive. The
Alberta Government have also ordered a

180 brake-horse-power Bellis & Morcom
eng-ine, to be installed at the Ponoka
Asylum.

Butterfleld & Co., of Derby Line, Vt.,

and Rock Island, Que., are building an
addition to their factory at Rock Island.

The new building will be 185 feet long,

GO feet wide, and three-storeys high, of
brick and concrete construction. A por-
tion of the new building will be used for

manufacturing twist drills and milling
cutters. It is hoped the factory will be
in operation by January 1, 1915.

Trade Commissioner's Report. — The
report of bis Majesty's Trade Commis-
sioner to the Dominions of Canada and
Newfoundland for the year 1913 has just

been published. The report contains a
survey of all lines of merchandise, as

well as statistical tables dealing with
the various trades, showing the value of
the importation under the trade heading
of the articles which are component
parts of that particular trade. The re-

port should be of considerable value to

those dealing with British manufacturers
and merchants, as well as to agents hav-
ing or contemplating connection with
United Kingdom manufacturers by rea-

son of the comparison made in dollars of

Great Britain 's trade with the Dominion
in comparison with the trade of other

countries. Useful information is also

given regarding the appointment of

agents and the handling of products of

British manufacture. The edition is

limited, and application for copies, which

will be supplied at the nominal fee of $1

each, postage paid, should be made im-

mediately to his Majesty's Trade Com-

missioner, 5 Beaver Hall Square, Mont-

real, Que.
.
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INDUSTRIAL \ CONSTRUCTION NEWS
EUtablishnient or Elnlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining New*.

Engineering
Smith's Falls, Ont.—T. G. Kyle has

bought the foundry and other manufac-

turing establishments of the P. Kyle

estate.

Kingston, Ont.—Fire in the engineer-

ing buildings at Queen's University on

July 16 dii $1,500 damage. It started

over the boiler. One motor was destroyed

and another damaged.

Stratford, Ont.—The Stratford Water
Commissioners have decided to fall in

line with the suggestion of the Hydro-

Electric Commission and supplant the

steam boilers with gasoline engines.

Weybum, Sask.—Dr. E. M. Gratton,

of the Dominion Odic Co., reports that

an early start will be made on the con-

struction of the foundry for this com-

pany. The building will be of brick, 50

X 50 feet.

Redcliff, Alta.—The Redeliff Orna-

mental Ironworks are supplying a con-

siderable amount of ironwork to the new
Regina College and the Douglas Building

at Moose Jaw. Other industries in Red-

cliff are reported to be doing good busi-

ness.

Redcliff, Alta.—The headquarters of

the H. Kelly Heating & Plumbing Co.

of Calgary is to be moved to Redcliff

at once. This companj' employs 150

men, and now has some of the largest

heating and plumbing contracts in the

Western Province.

Woodstock, Ont.—Messrs. Wallace

Gibson, W. S. Skillen, E. W. Mair, W.
S. Sutton and E. R. Teed, all of Wood-
stock, are applying for incorporation as

the Woodstock Foundry, Ltd.. with an

authorized capitalization of $40,000 and

head office at Woodstock.

Hamilton, Ont.—An announcement

was made on July 15 by Basil Magor,

vice-president of the National Steel Car

Co., that his concern had let the contract

for an extensive addition to its passen-

ger car department. It is reported that

the company has secured large orders

for equipment and passenger cars.

Victoria, B.C.—Damage estimated at

between .f4,000 and $5,000 was done to

the pipe fabricating plant, operated by
the Burrard Engineering Co., at Thetis

Cove, Esquimau Harbor, recently, when
'the inflammable material in the dipping

tank became ignited. For an hour the

fire raged, destroying the hoisting ma-
chinery, caulking shed, dipping tank and
a large quantity of dipping compound,
as well as several lengths of fabricated

pipe.

Redcliff, Alta.—The Imperial Brass
Mfg. Co., of Chicago, has closed a con-

tract for a factory at Redcliff, and will

commence construction at once. The

CALL FOR NEW EQUIP-
MENT.

The Canada Wire and Cable

Co., Toronto, Ont., are in the

market for the following tools

for their new plant at Leaside,

near Toronto:

—

One 2-spindle sensitive drill

press.

One 2-wheel emery stand.

One 23-in. disc grinder, with
press.

One No. 2 Brown & Sharpe
universal milling machine, com-
plete with attachments

One 18-in. crank shaper.

One 14-in. power hack saw.

One 14-in. Pratt & Whitney
tool makers' lathe, complete
with grinding attachment.

One 18-in. x 12-ft. engine

lathe, complete with face plates

and chucks.

One 24-in. planer.

One gap lathe to swing in

gap 36 in., motor driven direct

connected.

One power pipe threading

machine, with complete set dies

up to 6 in.

One drill grinder.

One arbor press.

One electric portable drill,

110 volt., 25 cycle, single phase.

One milling cutting grinder.

buildings will be similar in e(iuipment to

the Chicago plant. They will be built

of brick, and the plant will be in opera-

tion before winter sets in. The main
buildings will be 40 x 150 feet, and em-
ploy at the start 50 men. The product

will be brass and hardware specialties,

pumps, valves, faucets, self-heating flat

irons, etc.

Walkerville, Ont.—The Ford Motor
Company will erect a six-storey addition

to the main factorv building at a cost

of $300,000. The new structure will be
195 X 200 feet and will be of similar

construction to the main buildings. The
first five floors will be used for factory

purposes, while the top floor will be used
for additional offices. Tlie new addition

will be erected on the site occupied by
the old factory, now used as a shipping

warehouse, fronting on Sandwich street.

Work will begin at once.

Toronto, Ont.—A meeting of the cre-

ditors of the Berg Machinery Mfg. Co.

was held at the office of James P. Lang-
ley McKinnon building, Toronto. The
statement presented by the assignee

showed nominal assets, after payment in

full of its creditors, of $214,294.18.

Messrs. Melville Bertram, .1. Hardy, W.
G. More, W. A. Hare and Fred Miller

were appointed inspectors to co-operate

with the assignee in winding up the
estate. The creditors expressed them-
selves as anxious that those interested in

the company should continue the busi-

ness.

Vancouver, B.C.—An industry likely

to prove of substantial value to Vancou-
ver is about to be launched under the

name of the British Columbia Steel

Works. Ltd. The company, capitalized

at $500,000, has associated with it as
directors a number of well-known Van-
couver business men consisting of the
following:—Francis L. Leighton, general

manager of the Vancouver Engineering
Works, Ltd.; J. J. Banfield, Nicholas
Thompson. David A. Smith, president of
the D. A. Smith Co.: Geo. E. Gra-
ham, general manager of the Coquitlam
Terminal Co. Arthur M. Valentine is

secretary-treasurer. On a site of five

acres, giving 300 feet of water frontage

at Bridgeport, Lulu Island, the works
will manufacture merchant bar, angles,

rounds, flats, bolts, nuts and light rails

from scrap which will include wrought
iron, steel scrap, turnings, pipes, plates,

shearings, etc. The new ente'tprise will re-

qnire buildings and machinery to cost

$100,000, and will give employment to a
considerable number of hands when in

full operation.

Electrical

Windsor, Ont.—The Hydro Commis-
sioners have made arrangements to turn
on the hydro current here on September
12. the opening day of the local indus-

trial exhibition.
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Developing Shop Efficiency Without Outside Expert Aid
By H. Weslbrook

"

The study of shop efficiency has of late b een so decked with the results of scientific re-

search and the names of new professional callings as to be largely uninteresting to the aver-

age foreman and mechanic. The writer of t he following paper, however, handles the

subject from, the practical man's point of view, and introduces, by the way, some simple

and novel suggestions.

AS an introduction to the subject

matter of this paper, the author

wishes to point out that he does

not pose as an efficiency engineer, busi-

ness expert, industrial doctor or sim-

ilarly titled individual, the idea being

rather to deal with matters which every

foreman can accomplish in his own or-

ganization in the direction of better-

ment, without the expenditure of large

sums of money or the calling together of

a board of directors to sanction some

new policy. A number of the sugges-

tions are, no doubt, painfully obvious

to many, but I can assure you there are

still many shops where some of them can

be employed with profit.

What Does Efficiency Mean?

Efficiency means keen self-criticism;

it. means going into your shop and find-

ing nothing there which is sacred or

fixed ; it means that methods employed

six months ago may to-day be ancient

history; it means forgetting traditions

and the questioning of everything, in-

cluding yourself, your methods and your

knowledge. It means to make the work
easy by doing away with unnecessary

motions, thereby enabling a workman to

employ all his time in doing productive

work and not tiring himself performing

labor not actually required or that can

be- equally as well or better performed

by other means.

True efficiency is more interested in

the study of the man than of the ma-
chine. Required to produce certain re-

sults, and given a choice between a fac-

tory equipped with modem tools, up-to-

date appliances and a staff of disin-

terested men, or with an out-of-date

equipment and a staff of good, loyal

men. ready to co-operate and show what

result from such a combination, I would

most certainly choose the latter; but

given the loyal men, the up-to-date

equipment, and men directing things

who could and would create and keep

this attitude alive, then we would obtain

the greatest efficiency.

The first requisite^ then, for greatest

efficiency, is to create a condition among
your men where each one is as anxious

as yourself to reduce to a minimum all

unnecessary work, to be more willing to

•P'rnm n paper renrt before the Centrnl
Rnllwny nnd Engineering Club of Canada,
Mnroh 24, 1M4.
••Foreman. O. T. Ry. Shops, Battle Creek,

Hlch.

call attention to improvements than to

have them pointed out to them. This is

not an impossible condition, or even dif-

ficult to attain. I have in mind one

shop, a piece-work one at that, where
men are frequently suggesting that, if

their particular job was to have the pat-

tern slightly altered, or a certain tool or

device supplied, they could do the job

for 10 or 20 per cent. less. To have

such a condition there must exist the

greatest confidence between the foreman

01 superintendent and the men. We
must get it into our heads that it is only

possible to obtain the greatest degree of

efficiency where we have the greatest

degree of co-operation If the employer

feels that greater efficiency is only a

method by which he makes his workmen
exert themselves very much more, en-

tirely to the employer's gain, he had

better stick to his present methods what-

ever they may be.

No Knowledge Monopoly.

The foreman should understand that

the fact of his being foreman does not

imply that he knows all there is to be

known about everything that he is sup-

posed to be boss of or supervisor over.

He must not think or permit his men to

believe that he thinks he has no more

to learn. On the other hand, the ma-

chinist. Blacksmith, carpenter, etc., must

not be permitted to think that, because

he is such, he knows everything there is

to know concerning his branch of the

trade; so I say again that the man most

closely in touch with the directing of^

his men is the one to whom we must

look to obtain the foregoing desirable

results and the more successful he is in

this, the more real value he is to his em-

ployer, and the better prepared he will

be for advancement should it come to

him.

I became more interested in this sub-

ject than I had hitherto been, although

for years I had found myself be-

ing gradually attracted to it, on re-

ceiving a letter from a friend of mine,

who at that time was superintendent of

a large machine shop in another city.

He had known that I was interested in

the subject. For reference, I quote the

following part of his letter;

—

"Things are so busy in the shop,

I must cither ask for more mechan-

ics, more machines, work overtime,

or go after my men harder. Xcw

while I am sure they are just as fast

a bunch if not faster than the aver-

age, ffly speeds and feeds up to the

limit of high-speed steel, and they

are loyal to me, and I do not wish

to recommend engaging an efficiency

expert, can you arrange to come over

and visit me and knock around the

shop for a week or two. I believe

you could see things that I may
have overlooked in my familiarity

with them. Don't disturb things in

the shop, but keep your eyes open,

and ask questions, make notes, and

we will talk it over at the end of the

week. If you see room for improve-

ment, just tell me where, and don't

spare my feelings in the least. Let

me know when to expect you.

(Signed) BOB".

Being in a position at that time to

take a vacation, I did as suggested, and

trusting I may bo pardoned for my ap-

parent egotism in describing the condi-

tions found there, and suggesting to

readers who are desirous of making im-

provements in their own shops to arrange

for a similar exchange of visits with

friends in the same line of work. Just

imagine on your visit that you are a

highly paid expert procured to make a

report of conditions as they appear to

you. not sparing your friend's feelings

at all, and as these reports need not be

seen by others than yourselves, they can

do you no harm in the estimation of

your employers, and the experience will

be of great value to you both.

A First Impression.

My first impression of the shop in

question was that his estimate of con-

ditions was correct. His speeds and

feeds were as described, his men above

the average in ability and willingness,

the machinery well kept up, and ap-

parently everything possible was being

done; but, continuing the investigation,

it was noticed when a belt broke, the

operator repaired it himself, wire lacing

being kept in the tool-room for the pur-

pose. The practice resulted in a general

run-down condition of the belts, each

man having his own idea of what was

the proper way to repair a belt, and ap-

parently having his own opinion of the

proper time it should take to lace a

belt. Some very poor specimens of belt

lacing were found throughout the plant.
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One particular belt took eighteen min-
utes to get into service again.

A special belt-repair man can repair

a 4-ineh belt in less than four minutes,
and I would recommend that a special

man be appointed for this work who
would care for, lace, and watch all belt-

ing, working during the noon hours in-

specting belts overhead, and not waiting
until they break before being repaired.

This man would also inspect all split'

pulleys and counters during cessation,

see that there are no indications of nuts,

etc., becoming loose, dividing the shop
into sections and going over each one in

its turn, dressing the overhead belts with
a good reliable dressing when found
necessary.

A sticky substance should never under
any circumstances be placed on a belt,

but a dressing that goes into the belt,

and put on both sides so that it will

lubricate the fibres more quickly. Place
in his hands some belt literature and see

that he is intelligent enough to under-
stand it by questioning him occasionally

on the subject dealt with, and also see

that he knows just what every foot of
each size belting is worth. When he
knows that a piece of 3-inch bolting 3

inches long costs ten cents, his eflfieiency

will be much greater than before he was
so instructed.

It has been stated on reliable author-
ity that it requires fifty per cent, more
horse-power to operate a plant or shop
equipment of tight belts than it does
when they are in good condition and run-
ning slack. In shops where belting re-

ceives but little attention, the upkeep
of countershafts, motor and other bear-
ings, machinery, etc., is a matter not to
be treated lightly.

High-Speed Steel.

While plenty of high-speed tools were
in use throughout the shop, no high-

speed drills were being used for the
reason that they had such a large supply
of carbon drills on hand. I advised pro-

*

curing a 1-inch high-speed drill of a
certain make, and that we would make
a demonstration next day, which we did
with the following results:

The best results with the carbon drill

were obtained at a speed of 3.5 feet

peripheral speed per minute, and feed
0.018 per revolution. The drills re-

quired grinding every ten holes. With
the higli-speed drill on the same class of
work, we ran 90 feet per minute, feed
0.0250, and drilled 53 holes without
grinding. On reducing feed to 0.018 sev-

eral hundred holes were drilled without
changing drills.

Lathe Work on Drill Presses.

Work was being performed on lathes

with borinsr bars and tlireading tools by
hiarh-priced labor that could have been
done equally as well and at much less

cost, and in gome cases in one-half the
time, on drill presses by the use of
special cutters and taps, the only
changes necessary being altering the

patterns so that instead of coring the

holes almost the proper size which re-

sulted frequently in the lathe hand being
obliged to cut on the scale, they were
left solid, the high speed drills and
special cutters making much better time
cutting from the solid than the lathe

hand could possibly do by his methods.

This condition seems to exist wherever
I have had occasion to visit machine
shops, and is well worthy of considera-

tion.

Non-productive Periods of Machines.

When a change of jobs was to be made
on the planers and boring mills partic-

ularly, much loss of time resulted in the

operator either waiting for the traveling

crane which was usually working else-

where when wanted, or if at hand, the

operator alone unloading or reloading

his machine, cleaning cuttings out of

bolt slots, bolting down and setting the

new job himself, when a sufficient amount
of help should have been available to do

the necessary unskilled part of the work,

thereby getting the full benefit of a

skilled mart's services with the least pos-

sible amount of delay. A mechanic's pay
is only earned while doing work requir-

ina: a mechanic's skill.

This feature alone, of neglecting to

obtain the most of a skilled man's time

by allowing him to perform much labor

that should be performed by helpers, is

a most common form of shop inefficiency,

and the importance of it was easily ap-

preciated when the number of hours lost

by machines and mechanics while chang-

ing jobs was pointed out. It i^ the idle

hours of the machines, the non-produc-

tive minutes of each, which soon reach an
appallinc: amount, if not carefully

watched. Each machine depending on
the traveling crane should be equipped
with an individual crane and hoist, either

electric, pneumatic or differential chain.

These cranes are of so simple a form
that they can be designed and built in

an ordinary machine shop, and will pay
for themselves in a short time.

When we consider that, if the traveling

crane had hut two machines to serve,

there would arise occasions when one

machine would be obliged to wait while

the other was being attended to, then
how much more delay occurs when forty

or more are to be served. The lack of

means, independent of the traveling

crane for loading and unloadina: ma-
cliines. is another all too common and
neglected form of shop inefficiency.

Tool Grinding.

Each man was doins: liis own tool-

grinding, the reason being to keep down
discontent through having some dub do
the grinding for good machinists. Just

here, some will take issue and say he
should have put in a tool grinding sys-

tem if he thought well of it, whether
the men liked it or not, that he was
running tiie shop, etc. It must, how-
ever, be borne in mind that the business

was paying well. His employers were
not complaining on that score, but were
well pleased with the results. Under the

circumstances, having surrounded him-
self with a number of excellent mechan-
ics, can we blame him for not wishing
to deliberately create discontent?

As many of the men were on special

work, each one having his own idea re-

garding the best form and shape of tools

most suited to produce the best results,

we decided, instead of installing all at

once a general tool grinding system, to

have a pattern maker construct exact

models in wood of each kind of tool

(liat had proved most satisfactorj'. con-

sulting with tlie men themselves Avho had
developed them as to details. This im-

mediately got them interested as their

ability was thus recognized.

The tool-smith then forged some of

each shape, and a special man was ap-

pointed to grind them to the correct

forms and keep them in the tool room,

to be taken out as wanted, being called

for by n amber, which was siiown on

framed blue-prints having reference

10 tiie class of work they iverj for. T'le

men, seeing that these were their own
desiim of tools that wero being kept

up. and soon learning that operating a

m.ichine was easier work t'lon srinding

rough forge.' tools, fell in with the idea,

and 1 havp since learned tiiat the sys-

tem now extends over the whole shop,

having the hearty support of all. This,

accomplished in a few months with the

co-operation of all, would have created

discord and other undesirable condi-

tions, had it been attempted all at once.

Oil Distribution.

Considerable loss of time was noted,

owing to each man going to the store

room for small squirt cans of oil when
required, occasionally some six or eight

standing at the wicket at one time. This

was another instance of the skilled man
doing an unskilled man's work. One of

the laborers was given charge of the

oil distribution each mornin? going the

round of the shop with a large can and
filling all small cans that were left in a

given place on machine or bench. No
conversation with the men was necessary,

and he now serves those of one hun-

dred and fifty users who require it, in

three-quarters of an hour each day. He
is also supplied with a record book, so

that a tab is kept on the amount of oil

being used daily, and should the amount
appear to ht? too large at times, an in-

quiry can be made at once.

We will now close with Bob's shop,

as I am not going to say what the re-

sult of correcting the inefficiencies we
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ff.und was in actual output, but no over-

time was worked, only one machine was

purchased, and the men were not cliused

any harder; while locatin;^ these ineffl-

cieneies was done in such a manner, that

instead of the men being led to believe

they were going to be shown up, in-

structed how to run their machines or

made to work harder, they were induced

to co-operate; most of them taking pride

in offering suggestions with a view to in-

creasing the efficiency of the shop, which

spirit, I am told, still continues in evi-

dence.

Pneumatic Tools.

The care of pneumatic motors is often

neglected to the extent of amounting to

a very glaring inefficiency, and to quote

Mr. Kingman's remarks in "Ideal

Power" who says, that after his locomo-

tive has run 150 miles, a trained engin-

eer proceeds to feel all the rod connec-

tions, see that they have had oil, see

that all nuts and bolts are perfectly,

tight, etc., although the locomotive in that

time has only made about 30,000 revolu-

tions. Now, a pneumatic drill is some

machine, when compared to a ponderous

locomotive, and, in the hands of the most

inexperienced help will, when used on

drilling staybolt holes in this big loco-

motive's boiler, exceed 1,000.000 revolu-

tions in a day of ten hours. When a loco-

motive makes a million turns it would

have run 3.30_0 miles, and spent about

two weeks doing it, and about half the

time in the round-house receiving ex-

pert care and attention. The pneumatic

drill is as fine an engine as any other

type, and why not give it a little of the

care that railroads are expected to give

their locomotives. It would amply re-

pay us in service.

I have seen many of the varieties of

care these tools receive, thrown from
the front end of a locomotive on to the

floor, hammered to release the drills,

run without lubricant of any kind for

days at a time; this treatment mostly

occurring when they are placed in the

hands of iinskillpfl labor, as the nature

of tlie work these little engines can ac-

complish is such that the most unskilled

employees can handle them successfully.

We must face these conditions, and I

would sng'jest that the best way to over-

come the misuse of these tools is to liave

the operator so into the Uk)\ room when
a motor is being taken apart, and re-

ceive instructions as to the need of

frequent oiling, and be shown the light

constniction of the cylinder walls, ex-

plaining that they were purposely made
light for their welfare, so that they
would not have the heavy weight to coh-

stantly liandle, were they constructed

so as to withstand rough usage. They
should also be shown, while the cover

is removed, the speed the inner works

revolve at.

I have demonstrated, to my own satis-

faction at least, that they will then have

a much greater regard for these wonder-

ful little engines, and the repairs found

necessary will soon be those only due to

regular wear and tear, which should be

performed regularly each week; the

motor being examined, adjusted and

oiled, even if no repairs are necessary.

The Safety Movement.

The safety movement is now becoming

nation-wide, and is recognized as an im-

portant factor of shop efficiency, but

until quite recently, I think there has

been no more neglected feature of shop

efficiency than the consideration of such

rules of safety as would insure the min-

imum amount of time lost through ac-

• cidents.

I well remember the words of one

superintendent I worked for in Canada
who, in addressing the employees after

an unusual frequency of casualties oc-

curring in the works, said: "While you

men have a perfect right to injure your-

selves if you wish, you have no right to

impair the efficiency of these works in

doing- so, for it is not only the loss at-

tendant upon your own personal injury

with your enforced absence from your

work, but one serious accident in a plant

affects the efficiency of the whole or-

ganization." While this seems to be

somewhat of a heartless argument to ad-

vance as a reason for not getting hurt,

still we must admit that the contention

is correct.

The New Man.

Another important shop problem

uflfecting its efficiency, and the last one

I will deal with, is that of the

new man. It is fair to assume that you
need the new man quite as much as he

needs the job, but too often he is dis-

couraged the first morning by the man-
ner in which he is introduced to his new
job, which frequently is about as fol-

lows:

—

A small boy from the office escorts

him through many devious ways, past

whirring machinery, among strange and

l)erhaps unfriendly faces to a busy fore-

man, with a note instructing him to

start this man as a lathe hand, we will

say. This foreman, who perhaps is, un-

intentionally, out of sorts that morning,

gives him a cold look and takes him to

a lathe, sliows him the material to be

worked up, hands him a blue print, tell-

ing him to whale in and that the job is

in a hurry. This sort of an introduc-

tion is enough to discourage the average

man at the start, and do not be sur-

prised if your new man will within a

few hours come up, tap you on the

shoulder, and ask you for his time,

especially if work happens to be plenti-

ful elsewhere, in which case you need his

services all the more yourself.

Now, I hold that it is just as essential

that a foreman be competent to fulfil

efficiently that part of his duty which

calls for getting the new man properly

started as in getting the new machine

properly installed, and quite frequently

it is just as necessary. The new man
should be received cordially, questioned

in a friendly manner, to ascertain what

he is most accustomed to work at, and

learn what class of work he considers

himself most competent to perform.

Make a note of this information for

future reference, as it will be of value

when certain vacancies later occur, then

explain to him just how the work should

be handled. Should he be placed on a

class of work for which it has been prac-

tical to make an operation sheet, hand

him one. From a series of motion

studies taken previously, each operation

is numbered, shapes of tools decided

upon as being the best so far discovered,

and feeds and speeds that have been

found the most effective printed plainly.

The man, on starting, should be told

that the sheets describe the best method

that so far has been evolved for perform-

ing that work, and that if, after ac-

quainting himself with it thoroughly, he

can improve upon it in any way by mak-

ing any change, that you will be pleased

to consider it, advising him that you are

looking for the class of men who can

improve upon existing methods. You

thus succeed, as it were, in challenging

the new man to do even better than his

predecessor, and have made him feel

that he has an opportunity. He does not

have to approach a new and strange job

with nothing to guide him. His standard

practice card tells him just how his pre-

decessor went about it, how long he took

to arrange his tools or fasten his chuck,

which part to machine first and why,

styles of tools he used and total time it

took to complete the job. Should he find

himself falling behind he can, without

asking questions, ascertain just where

he is losing.

The time of these operations should

not be the best that is possible to obtain

under the most exceptionally favorable

conditions, but should be based on the

time taken to do a number, to which has

been added the necessary time taken for

grinding tools and personal needs. Make

the sheet a fair and straightforward one,

and your new men will soon get to ap-

preciate the value of it to themselves as

well ns to the efficiency of your shop.

Securing a Motion Study.

I would call attention to the steps

taken in securing a motion study which

has been exten.sively adopted.

1—Make time study of motions as at

present.

2—From the time study ascertain the

proportion of idle time and amount of

productive to non-productive motions.
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3—Determine present motions that
are unnecessary.

4—Study each motion separately and
its relation to the preceding and suc-

ceeding one to determine the easiest and
quickest manner in wliieh each may be
performed.

5—Group motions into unit operations.

6—Assemble unit operations in pro-
per sequence.

7—Re-establish total time for one com-
plete cycle.

From this data you may then construct
your shop standard practice cards, mak-
ing the allowances I have already spoken
of. Many operation sheets are treated
with deserved ridicule by the men, owing
to the assumption that a machine can
be operated all day long at the same
rate, that one single piece can be ma-
chined under the most favorable con-

ditions of newly ground tools, and no
allowance made for distorted, hard or
bad castings.

While looking at this standard prac-

tice card, attention is called to the ad-

vantage of the extended use of various

size chucks fastened to the regular

tables of boring mills over the method of
attempting to do all classes of work on
the one large chuck or four independent
jaws usually furnished with these ma-
chines.

I have left untouched many forms of
shop efficiency that could profitably be
discussed also, but, if I have succeeded
in showing that, after all, shop efficiency

is not so much a matter of modern ma-
chinery, not so much strict discipline,

and not so much complex organization,

although these, are all very desirable,

as the thorough understanding of men,
T shall feel repaid for my labor.

The Mechanical Banding of Box Packed Cigars

By J. E. Pruden

Cigar smoking has long since ceased to be a luxury,
except perhaps in the matter of quality. In any case
most all of us have often been chagrined to find with the
removal of the band that the wrapping has been injured.
The accompanying article deals with an equipment to not
only prevent such a trouble, but is also m,ore rapid than
hand banding.

\XrHEN a man tears the band off his

cigar and finds that with it he has

flaked off a piece of the wrapper he is apt

to vent his exasperation in no mild terms

against the whole system of pasting pa-

per seals about cigars. Yet the very next

Cigar he buys will be a banded one, for

he has no confidence in brands that do not

bear a mark of identification. As a mat-

ter of fact it is not the band that he ob-

he is inclined to blame the manufacturer

for employing "cheap help" and anti-

quated machinery that cannot put on a

band without gumming it fast to the

cigar. No doubt, it will surprise him to

learn that all packed cigars, that is, the

product packed in boxes, have to be band-

ed by hand at an expense that is esti-

mated at over two million dollars per

annum.

chine for the following reasons : Cigars

that are packed in boxes must fill the box

tightly so that the customer may be sat-

isfied that he is receiving full measure.

The cigars are fitted into a box and placed

under a press where they remain for sev-

eral hours until they have been com-

pressed sufficiently to permit of closing

the lid upon them. It would not be a very

diflQcult matter to band these cigars be-

fore they are placed in the box for then

they are of uniform size, particularly if

made by machine, but in the process of

compressing, the paper bands cannot be

made to contract with the cigars and so

would be too large for the cigars. They
would also be badly creased and generally

dilapidated when the box was removed
from the press.

It is therefore evident that the band-

ing must be done after the packing; but

then the cigars are of irregular form. No
longer are they round, but flattened in

many sides by their contact with the other

cigars in the box and otherwise twisted

and bent out of their former shape, while

some of them have been compressed more

than others. It is because of this irregu-

lar form that it is difficult to devise a

machine that will band the packed cigars.

Added to this difficulty is that of pre-

serving the original order which the

cigars occupy in the box otherwise when
they are returned to the box they cannot

be made to fit.

Machine Banding Superior.

Nevertheless, despite all these diffi-

culties a machine has been developed

which will perform the work of banding

packed cigars, meeting all the require-

ments of the industry and turning out a

product far superior to that obtained by

hand. Tliis machine was devised by a

mechanical engineer who was thoroughly

familiar with the conditions that had to

be met. He was aware that a cigar is a

BANDING MECHANISM IN THE ACT OF REVERSING. REAR VIEiW OF MACHINE.

jects to but the careless way in which so

many of them are applied. Unless he

knows something about the cigar business

Difficulties of Machine Banding.

Manufacturers will explain to him that

it is impossible to band cigars by ma-

very delicate article of manufacture and

must be handled with the utmost care

lest the thin tobacco wrapper be injured.
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With this in mind the mechanism was
adapted to pick up the cigars on rubber

stems connected with a suction pump so

that the cigars were held not by me-
chanical means but by atmospheric pres-

sure. The fingers for applying the band
snugly to the cigar do not touch the

wrapper but press u{X)n the paper only.

Hence, although the band is drawn very

snuirlv about the cigar there is not the

of rubber stems upon which they are in-

dividually supported and transferred to

the banding mechanism.

The cigar bands are held in a bracket

directly above the banding point. Im-
mediately before the arrival of the cigar

a suction tube rises and removes a band
from the bottom of the pile, drawing it

down to such a position that the cigar

will be centered over it. A pair of plung-

ers then presses the cigar with the band
between two thin plates which yield to

fit cigars of different sizes. These plates

fold the band against opposite sides of

the cigar drawing it up snugly and leav-

ing the two ends projecting upward. At
the left-hand side of the banding me-
chanism there is a thin plate called a

PACKING PROCESS AFTER BANDING.

slightest possibility of tearing the wrap-
per.

It is the practice in hand-banding to

invert the cigar box upon a table, keeping
the cigars in the same relative relation to

each other as they were in the box. The
bottom row of the box is now the top
row, so the operator start banding with
the bottom row, replacing each cigar af-

ter the operation in the precise position

it formerly occupied.

Machine Banding Process.

The same process is employed in the

machine. The cigars are removed from
the box by inverting it upon a tray. This
tray is placed in the machine and the

cigars are removed from it one row ai

time; but instead of removing the top

row first, the bottom row of the tray

passes first into the machine, for the

banded product is discharged by the ma-
chine not directly into the box, but into

a second tray. The row of cigars is fed to

the banding position with a step by .step

movement, the length of each step being
equal to the average width of the cigars.

As the cigars are fed forward they are

picked up one by one by a suction device

which draws them away from the rest of

the row and carries them over to a pair

"tucker" which moves over the cigar,

tucking the inner end of the band down
in place and holding it there for a mo-
ment while the outer end of the band is

being folded down by a roller, then re-

ceding before the advance of the roller.

While the roller is pushing the overlap-

ping end down, it presses it into contact
with a gumming plate located just above
the tucker plate. The gumming plate is

connected by a flexible tube having a
cylinder filled with gum and at the proper
instant a plunger in this cylinder is de-

pressed one ten-thousandth of an inch
causing a minute quantity of gum to be
forced out upon the plate. This is wiped
off on the outer end of the band immedi-
ately before it is pressed down by the
roller. The latter withdraws at once and
the cigar is picked up on a second pair
of rubber suction stems and carried over
to a delivery table.

The process of banding each cigar oc-

cupies but a second of time. When the
entire row has been banded a second row
is pushed from the tray into the machine
while the banded row is ejected from the
delivery table into the discharge tray.

The latter immediately moves down
a trifle so as to receive the next
row of banded cigars above the

first. When the entire box-full

has been banded, the cigars will

be found in the delivery tray all neatly

banded and in precisely the same order

as they occupied in the first tray. The
box is now inverted and fitted over the

end wall of the tray, after which tray and
box are both turned over and the cigars

are pushed out of the tray into the box
by means of a bar.

Caring For Packing Methods.

If this were all that the machine did it

would mark a decided advance in the in-

dusti'y, but it has been carefully devised

to meet all the special requirements. For
instance, cigars are packed in rows of

ten and ten or of twelve and thirteen. In

order to adjust the machine for these

variations, the cam shaft that governs the

feed of the rows into and out of the ma-
chine is driven by a ratchet mechanism.
It carries two ratchet wheels,one of which
is formed with 20 teeth evenly spaced,

while the other has 13 teeth on one half

of the wheel and only 12 on the other.

When the latter wheel is thrown into op-

eration, the machine will band 12 cigars

before the pusher slides operate, then

13 cigars, then 12 and so on. Again if

the other ratchet wheel be in action, the

pusher will always operate at the end of
ten operations of the banding mechanism.
Some boxes are packed with alternate

rows reversed end for end. When band-
ing a box such as this, the bands must
also be reversed for alternate rows. The
machine is arranged to do this automati-
cally. After a row of cigars has been
banded in the normal way, a spiral cam
comes into play which causes the band-
ing mechanism to turn through an angle

of 180 degrees as each band is picked off

the pile, returning the parts to noraml
position the instant the cigar has been
banded.

Boxes of different makers are apt to

vary in size, but in order to make the ma-
chine universally applicable, a scale is

provided by which measurement of the

length and depth of the box may be taken.

Corresponding adjustments are then
made, one of which controls the feeding

of the cigars toward the banding mechan-
ism, while the other controls the drop of

the delivery tray after each row has been
delivered to it. A ratchet wheel is pro-

vided which has 100 teeth, and a ratchet

mechanism may be set to m'^ve the wheel

to a space of one, two or four at a time

depending upon whether there are to be

a hundred,- fifty or twenty-five cigars to

the box.

The machine requires but a single

operator and its capacity is 3,600 cigars

per hour, or ten times as many as the

average girl can band by hand. Out of an
annual output of eight billion cigars there

are two billion put on the market with-

out bands, merely because hand-banding
is too expensive. These could all be
banded profitably by machine.
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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

TURRET LATHE AND VERTICAL
BORING MILL PRACTICE.*

By Albert A. Dowd.

ILJ UBS and flanges for automobile
•* •* work present certain problems in

machining which are solved by various

manufacturers in ways differing con-

siderably on account of the difference

in production required. The flanges are

not specially difficult to machine, but

the hubs require careful handling, and

the tooling for these parts must also be

carefully considered, for in many cases

inserted bearings are used at each end,

and it is essential that these should line

perfectly one with the other in order

to avoid any possibility of " cramp " in

the bearings. Hubs are somewhat

varied in design according to the class

of ear on which they are to be used, but

the important points in the machining

operations have a strong family resem-

blance. The flanges do not differ greatly

in design. As there are at least four

each of hubs and flanges used in each

car, to say nothing of extra parts re-

quired for repairs and replacements, it

is evident that the production is a mat-

ter of some moment and that both ra-

pidity and accuracy must be carefully

considered in the machining operations.

Means of handling have been devel-

oped and improved so that very accurate

Fin. 1. FIRST SETTIXO OF .STEEL RE.\U
HUB, A.

and rapid production methods are no\v

in vogue in nearly all factories where
the yearly output warrants the expendi-

ture. When ball or roller bearings are

•First of a series.

used, the bearing seats must not only b6

machined within limits of .00025 to

.0005, but they must also be in align-

ment. It is obvious, therefore, that very

accurate tooling and holding devices are

necessary in order to produce the de-

sired results.

In the machining of such work as hubs
and flanges, considerable trouble may be

experienced when facing the thin portion

of the flange unless the fixture or holding

devices are arranged so that good sup-

port will be given and " chatter "

thereby avoided. The horizontal turret

lathe is frequently used for work of this

character, and special holding devices,

expanding arbors, and special tooling

give rapid and accurate results.

The vertical turret lathe is a machine
tool which is also strikingly well adap-

ted to the work, and the examples here

given represent holding devices and tool-

ing for this machine.

Machining a Rear Hub on the Vertical

Turret Lathe.

The first setting of the steel rear hub
A on the vertical turret lathe is shown
in rig. 1. A set of special jaws D are

fastened to the sub-jaw in the table

chuck by the screws ¥,. Tlie hub C is

gripped by the portion F and the flansre

B is supported by the upper part of the

jaw G. Vertical location is also assured

by these points. The toolins is as fol-

lows:—The boring bar K is of .040 car-

bon steel and fits the turret hole at L,

beinsr driven by the pin M in the usual

manner. Three cutters are used in the

bar and are shown at N. and P. The
first two of these are fitted with back-

ing-np screws for adjustment and are

used to rough-bore the bearins- seat and
the clearance hole respctively. The,

lower tool P is used to break the scale

in the taper hole and generate a true

hole for the other taper tools.

All tools used in this bar are of high

speed steel. A high speed steel step

reamer Q is fastened into the s'^arik P.

which is of .040 carbon steel and ob-

viously fits the turret hole. The ream"r
S shown in i^e upper turre*" fnce is ^i"i

of high speed steel, with a left-

hand thread cut along the flutes in order

to break the chip. This reamer is of the

floatin"' type and is held and driven hv
the bolder T. The finish borins and
reaminsr bar IT is furnished with a slip

cutter V and two flat floating ream-

ers W. thus ensuring sreat aecuraev in

the finished hole. A special tool holder

X is fitted to the shank of the boring

bar and contains a bent sizing tool Y for

the shoulder. A finish floating reamer

ZA is held in the holder Z and is much
the same as the reamer S, except that no
grooves are cut in the flute. The two
roughing and finishing tools respectively

rOUnTH OPCKATION

rirrit onMrioN
FIG. 2. SECOND OPEH.\TIOX—SECOND

SETTING.

are of high speed steel and are securely

held in the side head turret.

Sequence of Operations.

First operation :—The tools shown in

Figure 1 in the cutting position are those

used for the first operation, and it will

be noted that during the progress of

the boring the side head tool H faces

the end of the hub and rough faces the

flange as far as the shoulder, after which

it trues up the outside of the flanse. The

boring bar and side head turret tool are

working simultaneously during this

operation. An important feature of this

tooling is the generating of the rough

trued hole in the tapered portion by the

tool P, for unless something of this kind

is done, any tools which follow will have

a tendency to be thrown out of align-

ment on account of the inequalities in

the tapered core. A method of this kind

provides a true hole for the tanered

reamers to start in, and the natural tend-

ency is to follow it, so that final results

are much more accurate than would be

the case if tools were started in the

rough cored hole.

Second operation:—Fig. 2 shows the

second operation on the piece, which

consists of pouahins out the tapered por-

tion with the step reamer Q. The action

of this tool is such that it leaves the

inside of the taper in the form of a

series of steps and breaks the chips up
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into small pieces so that they are not

troublesome. Easy cutting is also a

feature of this type of tool, and sub-

sequent operations on the same surface

are also assisted. The side head is idle

at this time.

Third operation :—Another taper

reamer S is now used to take out nearly

all the remaining stock in the tapered

hole, leaving a very little for the fin-

ishing reamer. This reamer is ground to

the correct taper, but has a left-hand

threaded groove, about 4 pitch, cut along

the flutes in order to break up the chip

and make cutting easier. While this

reamer is working in the hole the side

head tool J finishes the flange, hub and

shoulder, leaving a few thousandths at

the latter point for the final sizing.

Fourth operation:—This consists of

finish boring the bearing seat with the

tool V and reaming the same with two

flat floating reamers W; both the boring

tool and the two reamers are of the slip

variety and may be readily removed by

the aid of the fingers alone. It is ob-

vious that the reamers are not placed in

the slot until after the boring tool has

been removed. The bent tool Y is set

at the correct distance from the center

of the bar to properly size the shoulder

on the work. The side head is idle dur-

ing this operation. Attention is called

to the fact that the method of sizins*

the shoulder gives very accurate results

because the main head is in its fixed cen-

tral position and the required diameter

is therefore assured.

Fifth operation :—The final operation

is that of reaming the hole with the

reamer ZA. This reamer may or may
not have straitrht flutes depending on

the angularity of the hole. Tf taper is

very acute, it is sometimes well to make
the spacing of the flutes unequal and to

give an odd number of teeth to the

reamer, in order to obviate any chance

for chatter. It is also sometimes advis-

able in cases of this kind to mill the

flutes left hand at an anele of from five

to seven desrees in order to avoid a

puUing-in tendency. This operation

completes the first settincr of the work.

Between the first and second settings

on the vertical turret lathe, a drill jig

is used for the flange holes, but as this

jiff may be of a comparatively simple

nature, no description seems necessary

at this time.

®
SIMPLE FIXTURE FOR DRILLING

OUT A BROACH.
By James E. Cooley.

THE usual method for making a broach

in a spindle, shaft, collet or boring-bar,

is to drill a number of holes on a line

as close toirether as possible, as shown
in the sketch at A, Fig. 1, and then

chisel out tlie remaining stock, as at B.

Where no jig is used for drilling the

holes they have to be layed out. As the

work to be drilled has to be stright to

run true before the broach is finished,

it does not help it any to pound on it to

chisel away the stock at B. A better

way is to plug up the drilled holes, A,

with similar material, and then drill new
holes at B, which will cut the stock

away. The remaining parts of the plugs

E3
16)

FIGS. 1 .\ND 6. BRO.iCH DRILLING
FIXTUUE.

can then be forced out. If holes are

first drilled in a short depth at the

points C C with a small drill, they will

guide the larger drill to run central. The

jigs commonly used for drilling out a

broach are similar to that shown by

Figs. 2, 3 and 4. In these particular

sketches a number of improvements are

suggested and described in the course of

this article.

These jigs are made from square-

stock, planed up and hardened. Ordinar-

ily three holes are sufficient to complete

the work of drilling out a broach. The
work is placed in the jig and fastened

in by the screw D. When drilling into

work having a taper-hole, one side only

A four-toothed butt-mill is used in place

of a drill when cutting away this stock,

as a drill will break if run between two

holes. A butt-mill is shown in Fig. 6,

and is made from drill-rod and hardened,

the teeth being filed in by hand.

When preparing to use the butt-mill,

the third hole in the jig as X, Fig. 3,

should be covered up as there is no stock

there to be cut away and there is dan-

ger of running the tool into it. The

usual practice is to stop up this hole

with a round wood-peg or dowel-pin, but

as this sometimes gets mislaid, there is

danger in not replacing it when needed.

A suggestion to prevent using this hole

by mistake is shown in the caps E, that

are fastened to the jig by the pins F.

Figs. 2 and 3 shows the cap in its re-

spective positions. The one in Fig. 2

is swung back out of the way in order

to drill the third hole, and in Fig. 3 it is

puslied forward over the third hole to

prevent running the butt-mill down into

it.

Another suggestion shown is the

grooves at G, Fig. 4, splined through the

length of the jig on both sides of the

hole. The purpose of these is to allow

the drilled work to be moved along or

taken out easily from the jig. as the top

burrs made by the drill cause the work

to stick. • The four projections as

at H is another improvement, as it

aHows the jig to set down flat when
there may be chips under it. A square

head set-screw is cheaper than a thumb-

screw, but, since it requires lifting and

handling a wrench each time to fasten

and unfasten one, it is more economical

to convert a square-head screw into a

thumb-screw, as shown at I.

When the stock to be drilled is very

long, such as a drill-press spindle, etc.,

it will require a support of some kind to

hold it up on its outer end. A support

for this purpose can be made up similar

to that shovv-n in Fig. 5, of the same

size stock as the jig. When making a

jig for drilling a broach, it is advisable

to make the stock large enough, so that

the space at .1 is at least Vo in. thick,

in order to have a long bearing in the

holes for the drill and butt-mill. Usual-

ly the thickness at J, on most jigs, is

only % of an inch.

FIGS. 2-5. BROACH DRILLING FIXTURE.

at a time is drilled, then the jig is turned

over and the other side is drilled. This

is necessary, as the drill will glance off

on the taper if put clear through from

one side of the jig. When the three

holes have been drilled, the screw D
is unfastened and the jig is moved along

till the undrillcd portion of the broach is

half-way between the holes A A, Fig. 3.

AN IMPROVED OIL CUP.

By F. A. Wright.

THE oil cup herewith illustrated is a

standard patented article for oiling en-

gine crank pins. It is arranged to sup-

ply the proper amount of oil to the bear-

ing Avhile the engine is running, and to

shut off the supply when it is stopped.

The one fault with the apparatus was

forcibly brought to the attention of the

writer upon several occasions.
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When the glass was accidentally

broken, the heavy brass cover became

loose and unmanageable, and it was but a

AUTOMATIC CRANK PIN OILER.

short time before the complete appara-

tus became a wreck and had to be re-

placed. By drilling a small hole in the

shank and placing the stop pin and
spring, as shown, the repairs necessary

were minimized. The spring furnished

a strong and elastic support for the

cover upon the glass being disabled, so

that in case of breakage further damage
was prevented and the renewal of the

glass alone was required.

ANCHOR BOLT FOR CONCRETE.
By Alfred McCormack.

WITH the passing of the use of brick,

stone and wood for the foundations of

buildings and machinery and the substi-

tution of concrete, there arises the neces-

sity of devising new means of placing

the holding-down bolts. Many different

ways have been tried and adopted. The
most natural, probably, is to simply bed
the shank of the bolt solidly in the con-

crete. This has many disadvantages,

most of which are known to the man
who has to do the setting up of the ma-
chinery or superstructure.

The most convenient method which
has been met with by the writer through-

out a wide experience is shown in the

accompanying cut. It consists of a cen-

tral tie-rod fitted with a standard nut

at the top and a special cast iron nut

or tapped steel plate for the bottom.

A piece of standard W.I. pipe large

enough to leave a space as shown
around the bolt is next clamped between
the two nuts and outside of this again

and fitting fairly closely across is a gal-

vanized iron tube.

The bolts are hung in the templet in

the usual way at the required elevation,

all burrs having been first removed from
the ends of the pipe, and the nuts are

tightened up. After the concrete has

been run in and has set, the templet

can be removed, and the pipes are drawn
out by means of holes drilled near the

top for the purpose. The galvanized

iron tube holds tlie bolt with plenty of

clearance for adjustment of the ma-
chine or column.

The pipes may now be used as rollers

for moving the machine into place and

can afterwards be cut to suitable lengths,

replaced and used to support the ma-
chine in the proper place while the

grout is setting.

Some of the advantages of these

anchor bolts are, that if the bolt be orig-

inally made too short or too long, they

can easily be removed and made right

without disturbing the machine. The
millwright can easily satisfy himself

that the bolts are gripping tightly and

in the proper places. Then again, there

is no danger of injury to the bolts by
careless lowering of a heavy column

upon them.

shop where he once worked. There is less

waste of steel when long lengths such as

this can be intelligently used and the

ANCHOR BOLT FOR CONCRETE.

TOOL HOLDER FOR LONG
LENGTHS.

By N. G. Near.

IN the accompanying sketches is shown
a very simple means for quickly clamp-

ing long lengths of self-hardening steel

in the lathe tool post, and which the

writer has not seen elsewhere than in a
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THE COLLEGE GRADUATE—I.*.

D. S. Mann.

-l^Z-ITH the close of the 1913-1914

session a month or two ago,

another crop of college graduates has

been put on the market by our progres-

sive universitins and colleges to per-

chance transform the industries of tlie

lond and to eradicate the evils thereof.

The writer, while perhaps not as compe-

tent to discuss the advantages of a col-

lege education in the business world as

many others, yet being a college graduate

himself, and also employing college grad-

uates, feels that he would like to regis-

ter his views upon this important sub-

ject, these ideas being based upon prac-

tical as well as on theoretical college

work.

Entrance on Practical Work.
Each year a larger number of stu-

dents are turned out, and the problem

of their absorption becomes more and
more vital, both to the employer and to

the college graduate himself. The stu-

dent of to-day is the manager and sup-

erintendent of to-morrow and as such

must be reckoned with. Most college

graduates leave school with an exag-

gerated idea of the importance of their

education and of their intrinsic value to

large corporations and manufacturing
concerns, but when, at the completion

of their course, they are finally hired

and put to work under a three-dollar-a-

day gang boss, some of their ideals are

rudely shattered. They find that prac-

tical experience is placed far above a

mere college education, and they are

called upon to endure the gibes and
sneers of their fellow workmen, who
never fail to take advantage of their

ignorance and unfamiliarity with the

work in hand.

However, the man who is downed by
such small matters as these is not worthy
of the name. The college man who has

taken advantage of every hour put in

at his work, who goes into a shop with

the determination to get ahead, to keep
his mouth shut when he does not know,
who keeps his eyes open, who grasps
every opportunity to add to his theor-

etical knowledge with the practical work
before him, will soon pass the man who
has not had his kind of education. In
other words, of two men with the same
amount of brains and calibre in every
respect, and with the same determina-
tion, the college man should win out, for
he has the knowledge to apply, to en-

large and to improve every part of the

•First nt a gerleg.

work in the factory or vocation with

which he comes in contact ; but this is

only so when he brings with him good
common sense and is willing to start

at the bottom and- depend upon his merit

to get to the top, and not merely upon
the fact that he has a college educat-

tion.

Colleges Lack Touch With Actual Labor.

The writer has always felt that there

was something lacking in the college

education as found in the colleges them-

selves. While colleges are not expected

to turn out practical men, yet they

should turn out men who are fit to

take their places in the world, at least

as well as those who have had less fav-

orable opportunities. Of course, some
occupations demand preliminary train-

ing and the employee must first famil-

iarize himself with certain details and
routine regardless of his previous ex-

parience or education. However, that

is no reason why a man should be turned

out after four years college training

with hardly any of the rudiments so

necessary in the world of labor. We
usually find the majority of technical

graduates located in drafting rooms, and
for some reason a high percentage of

this majority remain there; whether it

is because as draftsmen their work is

clean and they are enabled to leave the

shop with white collar and cuffs or be-

cause they have not the ambition to pry
further into the details of business than

that entailed in mere planning rather

than in execution.

The writer was extremely fortunate in

having it impressed upon him during

his college career by a certain professor

who was a consulting engineer, and who
certainly possessed a thoroughly prac-

tical as well as theoretical education that

it was necessary for a man to imbibe the

spirit of the times and that this could

only be done by actual association. To
this end a great portion of the time was
devoted to making visits to manufac-
turing plants and branch houses, power
plants and every other source whereby
information could be gained along the

lines of study followed. In the mechan-
ical drawing classes we were compelled

to laboriously draw in the curves of all

the teeth of a gear, for what reason I

have never been able to divine, unless it

was that too many drawings might

throw too much work upon the profes-

sors who then were devoting most of

their spare moments in the daytime to

playing billiards, and at night to pre-

paring lessons for a correspondence

school.

Upon obtaining blueprints from firms

that had use for such, the discovery

was made that three dotted circles

around the circumference indicated the

presence of gear teeth, while all the data,

necessary for the production of these

teeth was neatly summed up in a little

note at the side giving the pitch, pitch

diameter, and the outside diameter. The
time consumed in producing the latter

drawing was probably only about one-

twentieth of the time taken up in the col-

lege drafting room on the much-drawn
artistic, but hardly as useful one. Numer-
ous instances such as this could be men-
tioned, but it is necessary? Is it any
wonder that some of the draftsmen
turned out each summer are glad to get

at least two dollars per day for turn-

ing out artistic but impracticable work?
Would it not be much more profitable for

the student to be turning out drawings
such as are in actual shop use, and if

time permitted, to turn out a larger num-
ber and thus increase his working know-
ledge to that extent ?

Ignorance of Shop Drawing Require-

ments.

In most cases, however, the student
is hardly to be blamed, but rather to be
pitied. A certain student, after gradua-
tion, considered that he was fortunate
in getting into the drafting room of a
large gas engine factory in which an in-

structor in mechanical drawing from one
of our leading State Universities was to

be employed for the summer. The op-

portunity of his career seemed now to

be opened before him; here he would
have the advantage of daily intercourse

with an instructor and under his tute-

lage would surely make great strides

along this line of work. The drawings
produced that summer were almost with-

out number, and drawing paper, tracing

cloth and blueprint paper disappeared as

if by magic. They sat on stools for

ten long hours per day, but not once dur-

ing that time did they visit the shop to

see how those engines were being actually

produced, or to determine whether jigs

and tools were in use for the duplication

of parts.

Many of the engines had been built

merely from a single sketch and an ex-

planation from the designer, and the

majority of the dimensions had only

been scaled off the original drawing.

However, our friends, by carefully

measuring from the rough surfaces of a
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single casting were able to get withia

a thirty-second of an inch ; holes which

had been laid out on the circumference

of a circle were dimensioned from center

lines; diameters of bosses were given as

distances from the edge of a hole and

various other liberties taken with the

art of drawing. The professor in charge

who was drawing $125 per month, was

supposed to be well up on the subject,

and, as far as the writer knows, his work
,

was never checked. When the toolroom

and the machine shop foremen came to

use some of these drawings later, after

the professor had left, the language used

would hardly look well in print, while

about five bushels of tracings were after-

wards scrapped.

Train for Practical Work at Start.

Was this the fault of the instructor

or the instructed? Neither, it seems,

knew very much about the particular

subject of gas engine design and hardly

anything about machine shop work, or

even the proper method of dimensioning

drawings so that they might be useful

for reference later on, yet this instruc-

tor was drawing a good salary for the

very purpose of teaching the proper

method of making working drawings.

College mechanical drawing courses

would be very much more useful if the

men at the head were forced to have a

few years' practice in a machine shop

instead of only three months in the col-

lege workshop. Since a man's college

education is supposed to fit him for the

activities of a business life, why should

not his training be such as to fit him

for this work, rather than in many
cases making him a laughing-stock and

causing him to begin at the bottom and

learn all over again. Of course, there is

no doubt but that his training prepares

him for much more rapid advancement

than the man who has not had such

training, but if it is possible to so train

him that he is able to fit into active

work at the start, why should this

training be denied?

It is well understood that our col-

leges are not meant to turn out special-

ists, but to so prepare a man that he may
be able to enter any particular line and,

in a short time, adjust himself to his

surroundings, and advance himself ac-

cordingly. However, it must not be for-

gotten that we live in a practical age

and for this a man should be prepared.

An instructor should be a man who has

both practical and theoretical know-

ledge, so that he can appreciate the ob-

stacles which are to be met in both

directions and be able to train the

student in such a manner as to avoid

a goodly portion of them.

^
Do the work you are fitted to do. If

you are a pumpkin-vine, do not try to

become a morning-glory.

THE SUBURBAN MIGRATION OF
INDUSTRIES.
By J. P. S.

THE continually changing conditions of

life and progress are nowhere more in

evidence than in the industrial field. On
account of poor transportation facili-

ties and inefficient means of power trans-

mission the tendency has been to con-

centrate manufacturing activities and

processes into as small space as pos-

sible. With this end in view and thought-

less of other consequences the great

manufacturing institutions of ten or

twenty years ago huddled themselves

about the sources of power and the

supply of materials, the result of this

being the Manchesters, the Shefflelds and

the Pittsburghs of to-day. The unat-

tractiveness and degrading conditions of

all great centers have bevome bywords

with us. It has been shown that, of men
from the country who go to work in the

factories of London, ninety per cent,

die out in the third generation, while

competent authorities allege that were it •

not for the continual addition of im-

migrants and their children, the popula-

tion of the United States would scarcely

liold its own, a condition also which can

be directly and indirectly traced to the

working and living environments of

great manufacturing centers.

In marked contrast to this are seen

the conditions developing throughout the

industrial area of Ontario. The har-

nessing of sources of hydraulic power,

the rapid perfection of means of power

transmission and the increasing effi-

ciency of the small motor are doing

much towards bringing about such work-

ing conditions as we have long sought

and considered feasible only in a resi-

dential sense. Our cities are endeavoring

to provide the suburban advantages

within their borders to as great an ex-

tent as possible and perhaps for the

small manufacturers they are still the

most suitable locations in which to carry

on operations, in spite of the burden of

high taxation.

Just as close confinement and crowded

conditions are conducive to physical

weakness and disease, so does the at-

mosphere of large manufacturing cen-

ters lead to social unrest, industrial dis-

content, friction and strife. In the same

way that sunshine and fresh air are the

enemies of microbes and parasites, free-

dom to move around and room to think

for oneself are the most effective antag-

onists of the agitator and similar fra-

ternity.

An investigation of a number of Can-

adian machine plants has shown few

labor disputes in the suburban shops,

and when the extra expense of city life

IS taken into account, the wage advan-

tage is bound to be very much in favor

of the suburban mechanic. If peace and

contentment be considered as productive

of economy and efficiency in manufac-
turing, then the natural location of the

plant is away from congestion and con-

tagion.

In contrast to the near past when
our manufacturing institutions sprang

up in certain locations like mushrooms
round a dunghill, the industries of the

immediate future will be found seeking

the broader, healthier and more vigorous

usefulness of the suburban life.

THE STATUS OF TECHNICAL
SCHOOL EDUCATION.

By "Observer."

MUCH has been said through the press

and otherwise concerning the inefficiency

and narrow scope of technical schools

in Canada, and the Province of Ontario

in particular. From a general stand-

point, criticism of this import is no

doubt merited, but the Canadian who
hears it should know also of a notable

exception to this condition. The new
central technical school at Toronto has

reached a point in its construction where
a somewhat comprehensive idea of its

immense size and perfect completeness

in detail can be obtained from a properly

guided two hours' inspection.

The building of this great institution

was made possible and its success is

assured by the hearty co-operation of

capital, labor and business men general-

ly, in an effort to raise the standard of

craft intelligence among our great body
of mechanics and tradesmen. The criti-

cisms of those who decry the money de-

voted to increasing the attractiveness,

the completeness and the efficiency of

this institution are best answered at its

head.

Our Government spends millions in

teaching Greek, Science and Higher
Ethics to the few, while in the schools

for the masses the necessity of attractive

and inspiring surroundings has not here-

tofore been practically recognized. The
youth who applies himself conscientious-

ly and earnestly to attaining perfection

in the mastering of a trade should feel

himself on a par with him who devotes

probably less time and effort to a pro-

fession or some social attainments, for

the usefulness of the workingman to

society is as important as that of the

man higher in the social scale. The de-

gree of usefulness or annoyance is pro-

portional largely to the culture, the char-

acter and the ideals that the worker as-

sociates with his trade.

The effect of these tenets, continuous-

ly applied by an institution as great and
influential as Toronto's new technical

school will be, cannot but react upon the

social status, of the mechanic to raise

him in the estimation of himself as well

as of those who may now despise him
and with whom he is periodically at

variance.
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Series of Practical Questions and Answers for Mechanics
Every care is being taken to include only pertinent practical questions, and give same direct,

reliable answers. Catch question* will be avoided. Attention is drawn to the alternating
course in arithmetic, a concurrent study of which is recomTuended with that of the
Question and Answer Series.

RELATING TO SHAFTING.
'T*HH; calculation of the strength of

shafting is met with at every turn

of shop experience, yet few mechanics

are even able to satisfy their own curi-

osity regarding results. There are

many formulae for the purpose, each one

being largely a different means to a com-

mon end. The purpose of this article is

to give a clear understanding of the fun-

damental formula as well as instruction

in the use of a few of the popular ones.

M I

The beam formula — = — also ap-

S c

plies to shafting. M is the greatest

twisting moment and is equal to the

force in pounds which lends to turn the

shaft, multiplied by its distance from

the center in inches. In a particular

case this would be the belt pull multi-

plied by the radius of the pulley.

S is the stress per square inch in the

material, which in the ease of shafting

is entirely that of shearing, and, in cal-

culating the strength, the shearing

strength must be used.

I is the moment of inertia, as in beams,

but, instead of being taken about a line

through the section, it is taken al)out a

point in the center or center of gravity.

This is called the polar moment of in-

ertia and will be denoted by J. The
polar moments of inertia for different

kinds of shafts, such as square, round,

hexagonal, etc., cannot be found in the

regular handbooks, but can be found by

adding together the moments of inertia

taken about two axes at right angles to

each other and passing through the cen-

ter of gravity.

c is the distance from the center to

the outer surface, and hence is the radius

of the shaft. The formula, therefore,

M J
becomes — = —

.

S c

Question.—What force acting at the

circumference of a 4 ft. pulley will be

sufficient to twist off a .3-inch shaft?

M J
Answer.—Formula — = — becomes

S c

JS
M = , M =. The acting force P

c

multiplied by its distance (r) from the

center, and the formula becomes
JS JS

Pr = or P = .

c or
J = .0988d' = 7.9.38. d = diameter.

S = shearing strength of steel =
50,000 lbs. per sq. in.

c = radius = 1.5 in. and r = 24 in.,

therefore

7.938 X 50000

P = = 10,848.8 lbs =
1.5 X 24

5.424 tons.

Question.—If a pulley be keyed to a

4-inch shaft, how long must a one-inch

steel key be in order, that the shaft and
the key be equally strong? Consider the

shaft as unaffected by the key-way.

Answer.—Every inch of the key will

stand a shearing load of 50,000 lbs. This

will give a moment of 50,000 X 2 = 100,-

000 inch pounds.

M J JS
From formula — = — , M=

S C c

J = .098d* = 250.88.

S = 50,000 lbs. per sq. in. and c = 2

in. M or moment necessary to shear the

25.088 X 50000

shaft is M = — =
2

627.200 inch pounds.

As each inch of key takes 100,000

inch pounds, the length of the key will

627,200

be — = 6.27 inches.

100,000

Question.—A 10-ineh shaft has a 4-

inch hole bored through its center. What
would be the size of a solid shaft to sus-

tain the same twisting force?

Answer.—For a hollow shaft J = .098

(d'-d,*), where d == outside diameter

and d, == diameter of hole.

For a 10-inch shaft, this becomes
947.9.

JXS 954.9X50000
M = == . . (1)

c 5

For a solid shaft, J = .098d', and
d

e=— , or

2

.098d*

M X S or M = .196d" X S.

That is, d' =

M

M

.196 X S

Substitute for M its valve for a 10-

inch hollow shaft— (1), and we have

954.9 X 50000

d' = or d' = 4871.93

.196X50000X5
and d or diameter = 9.24 inches.

Thus it is seen that the 0.76 inch

added to the outside diameter is equal

in streng-th to the 4 inches taken from
the center.

Question.—A machinist uses a 48-inch

double-ended tap wrench to tap a 114-

inch hole. If he can exert 75 pounds
pressure with each hand, what size

square would be required on the shank
of the tap?

M J
Answer.—Formula — = —. Con-

S e

sider effective length of wrench on one
end to be 22 inches, then

M = 22 X 75 X 2 = 3,300 inch lbs.

S for tool steel = 80,000.

1

J for square shaft = — a* where a =
6

a
length of side, and e = —. Formula

2

a*

M 6 . M a*

becomes — = or — = —

,

S a S3
M 3300

Or a' = — X 3, or a' = X 3,

S 80000

a' = .12375, and a = .498, or say

% inch.

For safety this should be doubled or
should be 1 inch square.

Question.—A 4-inch shaft has tw»
keyways at right angles to each other

1 inch wide and 1/2 inch deep. What
per cent, of the strength of the shaft
would be removed in cutting these key-
ways ?

Answer.—-The strength of the uncut

J
shaft can be represented by M =— X S'

inch pounds, and for a 4-inch shaft this

.098d*

would be X S.

25.088

.196 X 50000
X S = 12.544 X S.
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A little observation will show that

(tutting a key-way 1 X % inch is prac-

tically the same as cutting out a section

1 inch long from a ring 4 inches outside

diameter and 3 inches inside diameter.

The mean diameter of this ring is 3.5

inch. Its length, therefore, is 3.5 X
3.1416 = 10.995. The length cut out

2

by two key-ways is 2 in. This is

10.995

= .1819 of the strength of the ring.

The strength of the complete ring may
J

be represented by M = — X S inch

pounds. c

Where J = .098 (d'—d,*),

d = outside diameter and d, = inside

diameter; or,

J = .098 (256—81) = .098 X 175 =
16.450, and e = 2.

16.450

Therefore, M = X S = 8.225

2

X S, and strength removed by key-ways
= 8.225 X S X -1819 = 1.496 X "s.

Strength of whole shaft is represented

by 12.544 X S, and the percentage that

1.496

1.496 is of 12.544 is X 100 =
12.544

11.98%. Ten per cent, is usually

allowed for key-ways.

Question.—An arm, rotated by a solid

cast-iron shaft, is required to lift 360

pounds at a point 8 ft. from the center

of the shaft. What should be the dia-

meter of the shaft?

M J
Answer.—Use formula — = .—

.

S c

M = 360 X 8 X 12 = 34,560 inch

pounds.

Average ultimate shearing strength of

cast-iron is about 18,000 lbs. per sq. in.,

and allowing a safety factor of 4, the

18.000

working stress or " S " becomes

M
Formula now becomes

.098d' Centre Island on May 13, in the presence

, of Fire Chief Thompson and other ofTi-

d cials, the results of which were highly— satisfactory to all concerned ; the re-

2 quired capacity * being attained against

BAWDEN PATENT COMPOUND SINGLE-STROKE DOUBLE-
ACTING STEAM PUMP.

M
, M

or — = .196d', or d' = —

.

S S X -196

34,560

Putting in valves, d' =
4,500 X -196

= 39.184.

Diameter or d = V39.184 = 3.39

inches, or approximately 3% in. shaft.

FIRE TUG PUMP TEST.

FOR fire protection purposes along To-
ronto harbor front and across the bay
at the Island, the tug T. J. Clark has had
installed a Bawden patent compound,
single stroke, double-acting steam pump,
having high pressure group valve type

water end. The duty requirement was
1,000 gallons per minute against 580 ft.

head ; with steam of 135 pounds per sq.

inch on the piston of the high pressure

steam cylinder. The pump cylinders are

14 in. and 24 in. diameter at the steam

a head of 635 feet. Test No. 1 consisted

of pumping through two 500 ft. lengths

of 21/2-in. hose, fitted with 1%-in.

nozzles. Test No. 2 consisted of pump-
ing through two 750 ft. lengths of 21/2-

ii.. hose, also with 114-in. nozzles; each

of which threw a steady non-pulsating

stream of 164 feet.

Although this type pump was illus-

trated and described in a former issue of

Canadian Machinery, it may not be out

of place to again draw attention to the

more prominent features of this Bawden
pump. The high and low pressure pis-

tons work in one steam cylinder, while

the steam ports are short and so ar-

ranged that the exhaust from the high

pressure cylinder to the low pressure

cj-linder never leaves the main cylinder

casting. Radiation and condensation

are thereby reduced to a minimum. Only

one steam chest is required, one valve

distributing the high and low pressure

'^i'ivmgmm
TESTS OF BAWDEN PATENT COMPOUND SINGLE-STROKE DOUBLE-ACTING STEAM PUMP AT TORONTO ISLAND,

= 4,500 lbs. per sq. in.

J for round shaft = .098d', where

d

d ^ diameter of shaft and c = —
-.

2

end, 12 in. diameter at the water end;

the stroke of all being 20 inches. Baw-

den steam operated piston valves are

fitted to the steam cylinders.

Tests of the pump were made at

steam. Owing to the absence of all ex-

ternal valve gearing, a high piston speed

may be got if required, and during the

progress of the foregoing tests as high

as 172 ft. per minute was recorded.
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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

STEAM OR AIR LIFT DROP PRESS.

CHEET metal construction ras devel-

"^ oped so much in the past ten

years as to call for a class of machinery

of much greater capacity than was form-

erly required, and much originality has

been necessary to meet tlie new condi-

STBAM OR AIR LIKT I>KOI> PRESS.

tions. Sheet metal machinery of varying

type and size is now built, embracing

many special types.

The drop press has developed from

very small size hammers up to very large

machines capable of producing such

work as automol)ile bodies, burial cas-

kets, kitchen sinks, plates for ceiling

and wall covering, as well as many other

articles that were formerly castings. In

smaller sizes of drop presses tlie lifting

of the hammer was usually done by means

of a belt hung over a flange pulley whicli

ran continuously. A slight pull upon the

belt by the operator enabled him to lift

a considerable weight of hammer. The

Tope also has been used extensively, it

being coiled several times around a drum
which runs continuously.

These methods of lifting are quite sat-

isfactory when the hammer is of light

weight, but the friction in either case

on the drum or pulley generates an

amount of heat that on the larger sizes

burns nut the belt or rope: very consider-

able power is also consumed. In the

larger sizes, water circulation is used in

an enclosed drum for the purpose of

carrying off as much heat as possible,

hut even this method does not save the

rope or belt, and the cost of replacing

same is a very considerable item of ex-

pense. In all cases the consumption of

power is large for the work done.

In order to meet these objection the

Henderson Machine Co., of Pliiladelphia,

Pa., have designed a drop hammer to lift

by means of steam or air. A special de-

sign of steam cylinder is employed, while

a special valve is used for the admission
i'nd escape of steam or air. The rapidity

of lift of hammer is entirely under con-

trol in the matter of speed. The operat-

or can, therefore, throw the admission
valve wide open and the hammer will

lift only at the speed at which the de-

vice is set, making operation absolutely

safe in the hands of the most careless.

These machines, we understand, have
been thoroughly tested out, and give

proof that under ordinary conditions

they are capable of more work than the

frictional lift hammer, and with less

than one-third the consumption of power.
In coaxing operations where the ham-
mer is raised and dropped a very small

amount repeatedly, in order to gradually

bring up a design in sheet metal, rapidi-

ty of handling is a feature.

The hammers are made up to 46 ins. x
72 ins. face, weighing in the latter size

about 10,000 lbs., with an entire weight
of about 60,000 lbs. The accompanying
cut shows a size of which the hammer is

.^6 ins., X 60 ins., and total weight about
40,000 lbs. It will be noticed that, in the

design of the bed of the machine, all

projections are tapered so as to avoid
shrink strains that would otherwise oc-

cur in so large a mass. The upper works
are made massive for the pui'pose of ab-

sorbing shock due to the fall of the liam-

mer. The latter is an open lieartli steel

casting, designed with large fillets in all

corners. The piston rod is attached to

the hammer in such a manner that no
shock is transmitted to it when the ham-
mer falls. Radical improvements have
been made in these macliines by which
durability of the working parts, quick
action, and ease of handling have been
secured.

NEW ENGRAVING MACHINE.
SCHTTCIIARDT & SCHUTTE, New
York, are about to put on the market an
improved macliine for all forms of en-

graving on different metals. It is par-

ticularly suitable for the cutting of trade-

marks, name-plates, letters and figures,

as well as the making of small dies and
similar parts.

Tlie machine operates on the panto-

graph principle, a pattern of the re-

quired design being slipped into a slot

in the pattern table and strapped in

place. At one end of the pantograph
there is a guiding point which is brought
into contact with the pattern and run
over it, and the engraving tool is carried

by a spindle at the opposite end of the

pantograph. The movement of the guid-

ing point over the pattern causes the

engraving tool to follow exactly the

same course. Three of the arms on the

pantograph are provided with scales by
means of which the relation between the

lengths of the arms can be adjusted to

obtain any desired size for an engraved

design, the limit of the machine being

from a ratio of 1 to 1 between the size

of the work and the pattern down to a
ration of 1 to 10 between the work and
the pattern. Where only a few pieces

are to be engraved, the design drawn on
Bristol board can bo used for a pattern.

In addition to having the engraving

tool guided over the work by means of

the pantograph, the tool must rotate at

a high • speed.

A brief consideration will suffice to

show that tlie movement of the tool by

FIG. 1—VSCHDCHARDT & SCSUTTE
EJMORAVING MAOHItqi.,

means of tl(&. i^antograph 'teAkes it ne-

cessary to pr6Vul(? a: flKtiJjle system for

supporting the driving' pulleys. The way
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in wliicli tliis is arranged through three

sets of pivoted arms is elearly sliown in

Fig. 2. One of the difficulties which has

been experienced with engraving ma-
chines working on the pantograph prin-

ciple, is that the bearings supporting

the tool spindle become worn through
the belt pull, thus causing a serious in-

accuracy in the work produced by the

machine. In the new Schucliardt &
Schutte engraving machine, this diffi-

culty has been overcome by employing
the extended sleeve construction which
has been successfully applied in various

classes of machine design, for eliminat-

ing unnecessary strain on the bearings.

This sleeve extends up from the main
spindle housing, between the spindle and
the driving pulley, so that the belt pull

is supported by the sleeve rather than

the spindle bearing, and, in this way,

unnecessary wear of the bearing is

avoided.

In Fig. 1 a small grinding attiiehmont

is shown bolted to the pattern table.

This attachment is used for grinding the

engraving tool. It will be seen that

there is a two-step cone pulley at the

right-hand side of the macliine, which is

not shown with a belt running over it.

One of the steps on this pulley is con-

nected to the source of power which
drives the machine, and the other is

used for carrying the belt which trans-

mits power to the grinding attachment.

One of the engraving tools is shown set

up in the horizontal chuck, with its point

in contact with the grinding wheel.

an index point on the end of a pin, which
is set up in the bed of the grinding at-

tachment. The engraving tool is cylin-

drical in shape and, for about 1^/^ inches
at its lower end, a flat is ground which

FIG. 3. DIVIDING HEAD FOR USE ON
ENGRAVING MACHINE.

removes about one-half of the metal.

The tool is not ground, however, by
merely rotating it about its axis with

the tool in eontaet with the wheel. E.x-

perience has shown that the best results

are obtained by having the ground sur-

face of the tool of an elliptical section

instead of circular, and this special

form is obtained by controlling the mo-

.^tG. 2. TABLES ANl? ."MECHANISM OF MACHINE SHOWN IN FIG. 1.

lug on the under side of the pattern
table and may be quickly removed by
simply loosening one bolt.

Fig. 3 shows an attachment for use
on this machine, which provides for en-
graving on cylindrical or conical surfaces
or on flat dials on which it is required
to engrave at equal intervals. The at-

tachment is essentially an arbor on
which the work can be mounted, with
provision for rotating this arbor through
any required angle between successive

engraving operations.

For engraving on cylindrical or conical

surfaces, it is obviously necessary to

have the element of the surface on
which the engraving is to be done held

in a horizontal position. This is done
by loosening the wing nut and then
swinging the arbor down to the required
angle. In most cases, where engraving
is to be done on such surfaces, the pat-

tern itself is flat and strapped to the

pattern table in the usual way.

Another useful attachment for use on
this machine is one for use in engraving
on concave or convex surfaces. For
work of this nature it is necessary to

have the engraving tool work to a con-

stant depth, but the tool must also fol-

low the contour of the work. This is

done by having a master blank of the

required form located on the lower sup-

port of the attachment. A guide point

runs over this master blank and controls

the movement of the engraving tool,

which is in contact with the work car-

ried on the upper support of the attach-

ment.

The design of the machine has been
carefully worked out to give it the ne-

cessary rigidity for withstanding hard
service. When desired, three different

styles of pattern letters and pattern

numbers can be supplied. Many manu-
facturers, however, prefer to use some
other style of patterns, and these can

be made direct on the machine. The
same statement, of course, applies to the

production of patterns for trade-marks,

name-plates, and similar designs. The
operation of the machine is so simple

that it has been found that a boy or

girl of average intelligence can be

taught to use it and obtain very satis-

factory work. These machines will be

marketed in Canada througjj the Can-

adian office of the company at 42 Ade-

laide Street, Toronto, Ont.

In settriag up this tool r.eady for grind-

ing, the first step is to .feAve it accur-

ately centered;
. This* is dbne by bringing

the point of tli6 tool into contact with

tion of the tool when in contact with
the grinding wheel, by means of a cam
located at the far end of the tool-holder.

The grinding attachment is bolted to a

THE SHAW ELECTRIC MONO-RAIL
SYSTEM.

QUITE an interesting application of

the overhead mono-rail system to the

requirements of inter-factory transpor-

tation, coal and ash handling, and like

service is to be noted in a recent devel-

opment by the Shaw Electric Crane COx,.
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New York. The distinctive feature of

the Shaw mono-rail system is the

absence of any moving part in the track

switch.

clearly the two slots in the switch

through which one truck side passes, the

slot at the left, A, when the trucks run

through the switch, and the slot at the

1
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sketch. The frame casting slews the

rear truck around and compels it to

follow on to the spur track.

Independent of Steering Gear.

It should he noted that the arrange-

ment is positive and independent of the

MFNN T^ftCH.

The grinder has been thoroughly

standardized and all the working parts

are renewable. The bearing bushings are

of cast iron lined with heavy metal,

while the backs of the liners are t,Tound,

and fit into carefully bored and reamed

FIG. 4. DETAILS OF SWITCHING ARRANGDMENT, SHOW-
ING METHOD OF KEEPING TRAINS INTACT.

initial steering operation. The only

essential condition is that all curves

en the same track system must have the

same radius for an arc whose chord is

the center line F, as this arc determines

the angle A, for which the set screw

S-1 is adjusted; beyond this arc any
longer radius may be employed.

The diagram shows a right-hand

switch, but it will be noted that set

screw S-2 in the truck side R-2 provides

for left-hand switches. It is, of course,

understood that the trolley travels either

end ahead, that both trucks embody the

steering feature, and likewise that both

trucks have the set screws as described.

While this mono-rail is comparatively

new, we understand several successful

installations in capacities ranging from
two to six tons have been made. The
hoist is built either with the single lift,

as shown in Fig. 1, or with a double

hoist for handling the ordinary "two-
line" clam-shell grab-bucket, two separ-

ated holding lines being employed to

prevent swiveling of the bucket.

Manning, Maxwell and Moore, New
York, are sales agents for the Shaw
Electric Mono-rail System.

holes. The motor shaft is made from
hard crucible machinery steel, and the

wheel collars are drop forged from hard

machinery steel. The end thrust in both

directions is taken up by hardened and

ground tool steel thrust collars of large

area running at oaoli end of tlie right

l;and bearing bushing. One of these col-

lars is threaded on the spindle and the

end thrust is thus taken care of.

The motor, of 71/2 h.p., is fuUy en-

closed, and can be operated on 60 cycle

alternating current or on 25 cycle. Suit-

able discs are supplied to give the cor-

rect abrasive speed in each of the two
cases. The machine illustrated is equip-

iied on the right with a geared lever feed

table, and on the left with plain tilting-

lable.

The general dimensions of the machine

are:

—

Spindle—2 in. diam. by 291/3 in. long.

Length of each bearing bushing, 6 in.

Rockershaft—21/2 in. diameter by 571^

ill. long.

Height to center of spindle—40 ins.

Floor space of bed casting, 28 in. by
JS in.

Weight complete with all equipment,

2,000 lbs. —®—
SQUARE END PIPE CUTTER.

I y placing this new 21/0 in. to 4 in. pipe

cutter on the market the Borden Can-

adian Co. of Toronto have made a rad-

ical departure from the standard design

of pipe cutting tools.

The tool consists of two sections, the

OTPping part, which when in operation

has no motion relative to the pipe, and

tl'e cutting part, which revolves about

the latter. Fiss. 1 and 3 show these two

DIRECT CONNECTED MOTOR-
DRIVEN GRINDER.

MORE or less difficulty has been ex-

perienced in devising a lubricating sys-

tem which will automatically oil the

radial and thrust hearings in disc

grinders. Charles H. Besley & Co. of

"Chicago have designed a machine which

through an ingenious system of ring

oilers appears to have overcome the

problem. DIRECT CONNECTED M )T()R-DRIVBN GRINDER.
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sections respectively. To cut off a piece

from a pipe, the first operation is to

clamp the tool to the pipe. In Fig. 1

the gripping jaws seen are closed by a

right and left hand grip screw which

the pipe, while the cutter can be quickly

adjusted to fit any size from 2% in. to

4 in. The tool will also cut through a

thread as quickly and squarely as a

piece of straight pipe.

Two extra sets of cutters are sup-

plied with each tool and also a template

for grinding. The knives are easily and

quickly removed by simply taking out

FIG. 1. PIPE GRIPPING SECTION A

FIG. 2. CUTTING SECTION B.

is operated by a wrench fitting over its

square end. In Fig. 2, showing the cut-

ting section, a similar right and left

hand screw sets the knives up against

the pipe under tension. TJie cutting sec-

tion has a ratchet fitted to it, and by

means of a handle fitted into a link on

the gripping section, the cutting part is

thus made to revolve about the pipe, be-

ing actuated through the lever and the

ratchet. The knives are fitted with little

blocks, and when placed up against the

pipe under tension, coil springs behind

these blocks are compressed and keep
tlie knives uniformly against the pipe

as the cut proceeds. The knives are so

shaped that part of the cutter forms a

guide which allows the feed never to

exceed that for which the cutter was de-

signed. The springs pressing against the

little blocks keep the tool always cut-

ting; thus when once set against the pipe

the feed is automatic and constant. The
tool is a complete unit of cast steel, and
a bronze bushing is provided for a bear-

ing surface upon which the cutting sec-

tion revolves.

Fig. 3 shows the assembled tool.

When the jaws are clamped to a pipe

they automatically center the cutting

knives so that the pipe is cut off square.

As the cutting is done by means of a

ratchet, pipes may be cut off in cramped
places which .would otherwise prohibit

the use of an ordinary tool. One man
can work the pipe cutter to advantage.
In fact, the tool, we understand, is

capable of cutting off a 4-in. pipe in

four minutes by a man using one hand
only. Tlip cut is particularly clean, there

beinu a coiispicnous absence of burrs in-

side and mitside. There is, further, lit-

tle tendency to strain, distort or split

FIG. 3. 2%-i IN. SQUARE END PIPE
CUTTER.

two cap screws. There are practically

no parts to get out of adjustment.

SCHNICKE HYDRAULIC OPERAT-
ING VALVES.

FROM time to time operating valves for

hydraulic machinery have been designed

and placed upon the market. In the

Schnicke type the idea of a ball valve

has been employed, which makes the

operation very simple and reduces the

chance to a minimum of any working
part becoming damaged.

with pressure and waste ports and is

machined to receive stufiSng boxes, bush-

ings and slot rings. To the top of the

valve chamber are bolted the yokes Y,

which form the bearings for the end of

the cam-sliafts, CS. To these cam-shafts

are securely bolted the cams C, and the

rocker arms R.

The cams are operated by the hand
lever, H L, which is attached to the

rocker arms. Seat rings of proper pro-

portions are screwed into the pressure

and waste ports of the valve chamber.

Between the seat and the stem, a hard

bronze ball is employed, the motion of

which is controlled by the cam. The
upper end of the stem is threaded into

a bearing nut, and is also provided with

a jam nut and square. These bearing

nuts travel through a web in the yoke

castings, while the lower part of the

stems are held in position by the stuff-

ing box glands and bushings; thereby

ensuring proper alignment of the stems

at all times. The cams are so designed

and are keyed to the shaft in such a

manner that when in operation the pres-

sure port is closed before the waste

port opens and vice versa.

When the hand lever HL is thrown

in the direction to admit the fluid under
pressure the ball in the admission valve

is forced off its seat and the fluid passes

to the machine. To open the waste port,

the hand lever HL is thrown in the op-

posite direction, and then the fluid

escapes through the exhaust valve, which

is opened by the fluid pressure in the

machine. The square section on the

valve stem, as well as the bearing nut

and locking nut, being on the outside

of the valve, are all readily accessible

SECTIONAI. VIEW, BCHNICKH THREE-W.W IIYDR-AULIC OPERATING VALVE.

Tiio valve is most easily described by and pcrniil df rapid and easy valve ad-

referring to the accompanying cut. The justment under working conditions. This
iiorizontal valve chamber A is provided allows the operator to' keep his valves
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tight and thereby prevent leakage and
to reJuco repairs and upkeep to a min-
imum.

For pressures up to one thousand
pounds, the bodies are made of air-fur-

nace iron, and for pressures in excess

of this, open-hearth steel or hydraulic

bronze is used. The Schutte & Koerting
Co., Twelfth and Thompson streets,

Philadelphia, are marketing the above
product in sizes from % in. to 2i/^ in.,

and in three and four-way form with

either screwed or flanged connections.

@

rectly on the spindle, as also are tlie

reversing gears. These latter are driven

by powerful, specially designed clutches,

CENTRAL THRUST RADIAL DRILL-
ING MACHINES.

IN the design of radial drilling machines
the central thrust type seems to be a

universal favorite. The Selson Engin-
eering Co. of Coventry, England, have
placed upon the market an attractive

design of this type of machine, which
they are building in two sizes; one with

a radial arm of 4 ft. 6 in., and the other

with an arm of 6 ft.

The principal feature of these ma-
chines is that the thrust of the spindle

is in line with the center of the arm,

and column. Thus all side twisting

strains are entirely avoided. The car-

riage is in the form of a right angle,

and is securely gibbed to the front and
underside of the arm. The front plate

carries the top bearing of the spindle.

B.WK VIEW OP ARM, C 0"
RADIAL DRILL.

SELSON

which can be thrown in and out when
running at any speed.

The carriage is moved along the arm
by a hand-wheel, and the arm has an

extra long bearing on the column to

prevent deflection, while its own cross

section is so designed that great strength

SELSON 4' 6" RADIUS, PATENT CENTRAL THRUST HIGH SPEED RADI.VL DRILL.

driving gears, and feed mechanism,
while the under plate forms the lower

bearing and takes the central thrust of

the drill. The back gear is placed di-

is obtained without having an abnor-

mally heavy arm.

The spindle is of high carbon steel

and runs in a long sleeve of large diam-

eter, which prevents any deflection when
in its lowest position. Both spindle and

sleeve pass tbrouh a slot in the arm,

and thus all the side twisting strains are

avoided, because the thrust is directly"

in the center of the arm.

The starting, stopping and reversing

operations are effected by one hand-

lever in front of the carriage and the

machine can be reversed at a greater

speed than that at which it works; thus

laps can be quickly withdrawn. All

thrusts are taken by ball bearings, and
iiand traverse is provided as well as

quick withdraw motion.

The column is of large diameter and

Section
of Carriagt

Gib at Top
of Carriage

Drivirjg
Gears.

Top Bearing
forSpmdIe.

Section
nf Arm.

Gib at
bottom

'ofCarriage

Thrust taken here.

Bottom Searing
for Spindle

SECTION TIIHOIUJH ARM AND CARRIAGE.

rests on ball bearings, while the swivel-

ling can be easily accomplished and the

column locked in any desired position.

Tlie driving gear is extra powerful and
.irranged for taking heavy cuts at high

speeds. Another feature is that the

double back gear is placed directly on

the spindle avoiding the undue torsion

of long driving shafts. Every locking

motion is provided with a handle, there-

fore spanners are superfluous.

The three outstanding advantages of

this machine are:

—

(1)—Central thrust eliminating all

torsional strain.

(2)—The arm slot is of minimum
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width between walls siting greater

stiffness without unnecessary weight.

(3)-—The carriage is gibbed to the

arm at front as well as at the bottom,

thus giving greater rigidity to top

spindle bearing and preventing vibra-

tion.

The British Manuacturers' Associa-

tion of Canada, Limited, are the sole

agents for the Dominion of the Selson

Engineering Company.

Miscellaneous
The Hare Engineering Co., Ltd., 78

Duchess Street, Toronto, manufacturers
of mechanical stokers and power plant

equipment, have appointed Frank Darl-

ing & Co., 1142-1144 Homer Street, Van-
couver, B.C., as their British Columbia
agents.

The Engineers' Supply Co., 123 Ban-
natyne Avenue East, Winnipeg, have
been appointed agents in Western Can-
ada for Belmont packings, manufac-
tured by Clement Restim Co., Philadel-

phia. They are also agents for the Hill

safety gauge glass.

Canadian Exports.—The revised sum-
mary of Canadian trade for the twelve

months ended May 1 shows an aggregate

of $1,096,883,675, as against $1,079,-

934,000, an increase of about $17,000,000.

There is a big increase in exports and a

falling off in imports. Imports in the

twelve months totalled .$621,822,.564, a

decrease of $57,000,000 compared with

the last year. Exports totalled $475,-

061,111, an increase of nearly $74,000,-

000. The biggest increase was in agricul-

tural produce, totalling $38,000,000,

while manufactures exported increased

$14,000,000. In imports there was a

decrease of $12,000,000 in purchases

from the United States and $40,000,000

ir. purchases from the United Kingdom.

The John Bertram & Sons Co.,

Ltd., Dundas, Ont , and its associate

company, Pratt & Whitney Co. of Can-

ada, Ltd., will on July 31 discontinue tiie

arrangement with the Canadian Fair-

banks-Morse Co.. who have acted as

sales agents for the above two concerns

for the past few years. The John
Bertram & Sons Co. have organized a

sales staff, and will establish offices in

several different centres. The head office

will remain in Dundas. as formerly,

while the principal Eastern sales office

will be at 723 Drummond Building,

Montreal, in charge of Colonel Alex.

Bertram, who will hold the position of

general sales manager. The Ontario

section will be handled from Dundas. An
office has been opened at Winnipeg, in

charge of Alfred Martin, formerly of

Mussen's, Ltd., Montreal. Colonel Bert-

ram is at present in Vancouver arrang-

ing for an office there, and particulars of

this will be announced at a later date.

The product of John Bertram & Sons

Co. and Pratt-Whitney Co., of Canada,

will be handled by these various sales

offices.

®
THE LATE DEAN GALBRAITH.

"tTSTlTH the passing of Dr. John Gal-

' ' braith, Dean of the Faculty of

Applied Science of Toronto University,

the Dominion of Canada has lost a

noted educationalist, scientist and citi-

zen. Born in 1841 at Montreal of Scotch

descent, his life work has been closely

identified with the growth of the Domin-

ion. The year of Confederation was the

beginning of Canada's great in:liislrial

and railway development, into wliich Dr.

Galbraith entered as a factor upon his

siraduation in the following year.

He studied engineering and surveying

under Geo. A. Stewart, Chief Engineer

rilK r,.\TE PUOFBSSOU JOHN G.^LltRAITH

of the Midland Railway; was employed
on the construction of the Intercolonial

Railway and the Midland Railway ex-

tension to the Georgian Bay, and for spv-

I'ral years was engaged on the construc-

tion of the Canadian Pacific Railroad.

He, along with H. D. Lumsden, who is

now chief engineer of the National

Transcontinental Railway, became the

division engineers of the Georgian Bay
branch.

Dr. Galhraifli made many trips through

the wilderness of Ontario and Quebec

and few were better able to equip and
guide exploring parties than he. In the

summer of 1881, unattended and for re-

'reation only, he made the trip from

Lake Superior via Michipicoten to Hud-
iion's Bay, then via Rupert's River to

hake Mistassini and across the heiuht

of land to Lake St. John, reaching civi-

liziition by way of the Saguenay River.

Dr. Galbraith 's academic career,

though ccmeited almost pnfirelv witli

the University of Toronto, has been bril-

liant. Graduating from Port Hope
grammar school in 1862, he went to To-

ronto and, finding that there was no

school of engineering available, entered

the university as a freshman in arts. He
finished his college training in 1868 as

Gold Medalist in honor mathematics and

Prince's Prizeman of the University of

Toronto. The Prince's Prize was a spe-

< ial prize for highest general proficiency,

established by the Prince of Wales

—

Kdward VII.—during his visit to Can-

ada.

In 1878 he was appointed to the Chair

of Engineering of the School of Prac-

tical Science which he largely organized

himself. Dr. Galbraith was at first the

only instructor, and his first class num-

bered less than 30 pupils. He was ap-

pointed to the principalship in 1889 and

later became Dean of the Faculty of Ap-

plied Science and Engineering. He was

one of the founders of the Canadian

Society of Civil Engineers and was long

a councillor thereof. He was elected to

the presidency in 1909. He was also a

member of Institute of Civil Engineers

and has served as vice-president of the

Canadian Institute of Toronto.

As Dean of the Faculty, Dr. Galbraith

devoted himself almost wholly to the up-

building of the School of Practical

Science, steadfastly refusing to under-

take any consulting or other work what-

ever that would in any possible way in-

terfere with its welfare. Being a prac-

tical man himself, his policy has been,

even against continued opposition, to

equip his students with a thoroughly

practical education. As a teacher he

was strict and even stern in his admin-

tration of discipline and justice, but suc-

ceeded in winning the hearts and love of

all with liis inexhaustible humor and

kindness of heart. The esteem and re-

spect in which he was held by the stu-

dents was best shown at the last annual

dinner of the School of Science, when
600 engineers aathered from all over

America in honor of the 50th anniver-

sary of his association with the uni-

versity.

His character was simple and rugged

and his personality sueh that every stu-

dent was wont to emulate him. To meet
him was to feel in him a personal

friend, and he never was so busy that he

could not give his personal attention and

counsel to the youngest student in need

of it. The best evidence of his character

and work is the high moral and pro-

fessional standing of the graduates in

all parts of the world and the fact that

the most active supporters of the

"School" are his former students. The
secret of the regard in which he was held

was aptly told by President Falconer in

the few words, "A tboroushly trust-

worthy man, thorough in training, hon-

esty and (latience.

"
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SELECTION OF A MANUFACTURING SITE.

PROSPECTIVE Canadian mannfacturers liave the ad-

vantage of much of the best experience of others in the

selection of localities in which to carry on operations.

The practice of foreign firms who have already won success

in their home country is well worth a considerable

amount of study. A large number of these now have
branches located in Canada and are almost invariably

successful.

The importance of choosing a site is at once apparent,
for once located and built upon, it fastens the industry
permanently to its conditions and surroundings. The
great rise in values of real estate in the cities of late

years has made it possible for many Canadian firms to

sell out and remove to more advantageous locations with-

out serious loss.

Outside of the usual considerations of the availability

nf power, supplies and transportation, and the value of

imblic utilities and corresponding taxation there are other
things which, though seemingly inconsiderable, will have
a large aggregate effect upon ultimate success. Canada
has possibly a greater variety of climatic, social and labor

conditions to choose from than any other country and,

while we may never experience extreme labor legislation

as seen in some parts of the United States, it will be found
that the labor conditions vary considerably, but in pro-

portion to the cost of living, average better for the work-
ing man.

The effect of extreme climate is not usually tcnsidered,

althouah the matter of heating runs from a few cents to

fifty dollars per day. A single storm last winter cost a

Michigan firm $6,000 in general damage and in the same
plant an average of five days were lost from the same
cause by every employee during the year.

Just as the character of the industry strongly in-

fluences the life of the place in which it is located, so the

reverse is the case. One company having plants in two
different parts of Canada has found that, in one of them
the average working week is fifty-one hours as compared
with fifty-four in the other under the same regulations.

The difference in output per man is also noticeable.

®
THE VISITING OF FOREMEN.

'TpHE article by Mr. Westbrook on another page of this

issue strikes several important and original points in

the efficient management of machine shojjs. There is

nothing to prevent the making of arrangements among
foremen for the interchange of visits for mutual benefit.

The essential feature is, of course, a strictly friendly

spirit of criticism and assured privacy of discussions.

The management of a machine shop or foundry involves

so many considerations that what might be considered

perfection by one man could easily be much lacking in

the eyes of another.

The personalities of different foremen are nowhere
i)etter seen than by visiting their different shops. It is

.'istonishing to note how each place reflects all through

the characteristics of a single man. ?Teatness or sloven-

liness, order or discord, and above all, application or
delinquency of the "boss" are easily seen in the shop by
the casual visitor. In fact, the shrewd seeker of employ-

ment can readily pick up some valuable hints on how to

approacli his prospective superior by noting the character

of the place upon wliich that worthy lias unconsciously

placed his mark. ,.

The few cases instanced by Mr. Westbrook go to show
what can be done by one man, after another equally able

lias done his utmost. How shortsighted a policy it is.

then, to pl.Tce the earnings, character and reputation of

a large investment irrev( cablv in tlio hnnds of a single

man.

The greatest stumbling-block to the carrying out of

ihe idea is, of course, the natural disposition of men, par-

ticularly in competitive institutions, to shun intimacy, a

condition for which the management is often responsible.

The writer is aware of eases where foremen of a com-
mon or2'anizati<m have never seen tlie plants of their

company situated in different cities.
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INDUSTRIAL NOTABILITIES --No. 45

"l^ILLIAM FOSTER COCKSHUTT, M.P., merchant and manufacturer, ex-president
^^ Cockshutt Plow Co.; director Brantford Roofing Co., and director B. & 0. Road

Co., Queen St., Brantford, was born at Brantford, Ont., Oct. 17, 1855, "the son of I. and
Elizabeth (Eoster) Cockshutt; of English descent, his father coming to Canada 1826.

He was educated at the Brantford and Gait Collegiate Institutes.

In matters of trade and commerce, Mr. Cockshutt has been a member of the

executive and councillor of the Toronto Board of Trade for 15 years ; a former president

Brantford Board of Trade; member Ontario Power Commission; was appointed a

commissioner to investigate the development of electric power at Niagara Falls for dis-

tribution in Ontario, 1903; was six times delegate to Commercial Congresses of the

V;7

E^

V?7

Eh,

WII.I.IA.M I'USTElt COCK.SIIUTT, M.P.

Empire, 1906 ; delegate to British Imperial Council of Commerce, 1911 ; and has traveled
throughout the Empire lecturing on "Empire Unity and Preferential Trade." As
member for Brantford in the House of Commons, Ottawa, he has done effective work
in debate and otherwise for the Conservative party. He is an ardent Imperialist as
the foregoing amply indicates.

He is chairman the Laycock Orphanage; president Bell Telephone Memorial Asso-
ciation; member Executive Committee, Bible Society of Canada; member of the General
Synod; member Huron Synod of the Church of England; was presented to King
Edward in 1906, and represented Brantford at funeral in London, England, of His
Majesty King Edward in 1910.

Mr. Cockshutt married Minnie Turner Ashton, daiiyliter of Rev. Robert Ashton,
Brantford, Ont., Aug., 1891, and there are four sons and two daughters of the union.
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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

FeiTO Nickel pig iron

(Soo)
Montreal.

Middlesboro, No. 3 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengamoek 20 GO

Summerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 00

Victoria, No. 1 18 75

Victoria, No. 2X 18 50

Victoria, No. 2 Plain .

.

18 25

$13 65

16 00.

25 00
Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

18 10

17 85

17 60

FINISHED IRON AND STEEL.
Per Foimd to I<arre Buyer*. CentH.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b., Montreal.. 2.05

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.15

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.15

Beams and angles, Pittsburgh 1.15

Steel hoops, Pittsburgh 1.35

r.OJB., Toronto Warehonse. Cents.

Steel bars • : 2.10

Small shnpes 2.30

Warehouse, Freight and Duty to Pay. Cents.

Steel bars 1-60

Structural shapes 1-75

Plates 1"5
Freight, Pittsburgh to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
Montreal. Toronto.

Plates, 1/2 in. 100 lbs. ... $2 20 $2 20

Heads, per 100 lbs 2 55 2 55

Tank plates, 3-16 in. . . ... 2 50 2 50

Tubes, per 100 ft., 1 inch 9 .50 9 00

" 11/4 in. 9 50

<<

<(

<(

((

((

1% "

It

IVo

%
2 "

21/2
"

3 "

31/2
"

4 "

9 50

9 50

8 75

11 15

12 10

14 15

18 00

9 on

9 00

9 00

8 75

11 50

12 50

14 50

18 00

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws 65

Sq. & Hex. Head Cap Screws 65

Rd. & Fil. Head Cap Screws 45-

Flat & But. Head Cap Screws 40-

Finished Nuts up to 1 in. .

.

Finished Nuts over 1 in. ...

Semi-Fin. Nuts up to 1 in. .

.

& 10%
& 10%
10-10%
10-10%

75%
72%
72%

Sciui-Fin.

Studs .

.

Nuts over 1 in. 72%
65%

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

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.

Stove bolts 80 & 71/2

Coach and lag screws 75 & 5

Plate washers 45

Machine bolts, % and less 70 & 5

Machine bolts, 7-16 60 & 5

Blank bolts 60

Bolt ends 60 & 5

^Tachine screws, iron, brass 35 p.c.

Nuts, square, all sizes 41/20 per lb. off

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

Fillister head 25 per cent.

Iron livets 75 per cent.

Boiler rivets, base, %-in. and

larsrer $3.25

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 71/2, 10, 5 p.c. off

Wood screws, flathead.

Brass 75, 10, 71/2, 10 p.c off

Wood screws, flathead.

Bronze 70. 10, 71/2, 10 p.c. off

BILLETS.
Per GroRA Ton

Bessemer billets, Pittsburgh . .

.

$20 00

Open hearth billets. Pittsbiirtrh .

.

2" 00

Forsina- billets, Pittsburgh.."... 24 00

Wire rods, Pittsbursrh 25 00

IRON PIPE FITTINGS.

Canadian malleable, 40 per cent.; cast

iron. 65: standard bushings. 70: headers.

60: flaneed unions. 60: malleable bush-

ings, 65; nipples, 77%; malleable, lipped

unions, 65.

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

Copper, light ."FT 50 $11 00

Copper, crucible 12 00 12 25

Copper, unch-bled, lieavy 11 50 11 50

Copper wire, unch'hled... 11 00 11 50

No. 1 machine compos 'n 10 50 10 75

No. 1 compos 'n turnincrs 9 00 9 00

No. 1 wrought iron 9 00 8 00

Heavy melting steel 7 00 8 50

No. 1 machin'y cast iron 12 00 12 00

New brass clippings .... R 50 8 75

No. 1 brass turnings ... 7 25 7 50

Heavy lead .^ .50 4 "0

Tea lead .3 00 3 on

Scrap zinc 3 2") 3 50

LIST PRICES OF W. I. PIPE.

Standard.
Nom. Price.
Dlam. per ft.

y8in$ .051/2

Viin .06

Extra Strong,
Sizes Price
Ins. per ft.

i/8in$ .12

V4in .071/2

D. Ex. Strong,
Slie Price
IBS. per ft.

y, $ .32

3/1 .35

%in .06

.OSVz

•iiy2

.171/2

231/2

.271/2

.37

.581/2

.761/2

.92

%in
1 in

li/4in

iy2in

2 in

2i/2in

3 in

31/2in

4 in 1.09

4V2in 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

%in
Vzin

%in
1 in

li/2in

.071/2

.11

.15

.22

.30

li/ain .361/2

2 in .501/2

2i/2in .77

3 in 1.03

3Vzin 1.25

4 in 1.50

4i/2in 1.80

5 in 2.08

6 in 2.86

7 in 3.81

8 in 4.34

9 in 4.90

10 in 5.48

1

IV4.

11/2

2

2y2
3

31/2

4

5

6

7

8

.37

•52y2

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

W. I. PIPE DISCOUNTS.

The following are Toronto jobbers'

discounts on pipe in effect, April 21,

1913:

StnnilHrd
Bnttweld

Black Gal.
Lapweld

Black OaL

V4, »/ 64

69

731/2

49

58

631/2% to 2 in.

2 in

21/2 to 4 in. ... 73 63

41/2 to 6 in

7, 8, 10 in

X strong P. E.

1/1, % in -^f^ 461/2

691/2

72

72

591/2

62

62

66y2 55y2

I'o in

•V, t.. I'-'o in.

2 to 3 in. . .

2V, to 4 in.

4I/2 to 6 in.

7 to 8 in. .

1/2 to 2 in. .

2i/> to 4 in.

64

68

69

54

58

59

66

67

58

56

58

47
XX strong P. E.

... 43 33

43 33

METALS.
Montreal. Toronto.

Lake copper, carload. .. .$15 50 $15 65

Electrolytic copper 15 25 15 40

Casting copper 15 00 15 25

Spelter . . .

.' 5 35 5 35

Tin 33 50 34 00

Lead 4 85 4 85

Antimony 8 50 8 50

Aluminum 20 00 18 50
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MISCELLANEOUS.
Cents

Putty, 100 lb. drums $2.60

Red dry lead, 5 cwt, casks, per cwt. 6.00

Glue, French medal, per lb 0.10

Tarred slaters' paper, per roll .... 0.95

Motor gasoline, single bbls., gal. . . 0.21

Benzine, per gal 0.20

Pure turpentine 0.65

Linseed oil, raw 0.65

Linseed oil, boiled 0.68

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs 3.25

Pure Manila rope 0.15

Lard Oil, per gal 0.60

CHAIN.
% inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

V2 inch 3.45

«/16 inch 3 45

% inch 3.35

% inch 3.25

% inch 3.15

1 inch 3.05

Above Quotationfl are per 100 lb. weight.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

7/16 to Va-in. • •

.

45.00

0.178 to 0.4218.. 56.25

0.125 to 0.175... 62.25

0.101 to 0.120... 67.50

36.00 21.00

45.00 26.25

49.80 29.05

54.00 31.50

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $2.75 $2.85

Canada plates, ordinary, 52

sheets 2.75 3.00

Canada plates, all bright 3.90 4.00

Apollo brand, 10% oz.

(American) 4 50 4 40
Queen's Head, 28 B.W.G. ... 4 30 4 65

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45

Gorbal's Best, No. 28 4 40 4 65

Viking metal. No. 28 4.00 4.20

CAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Qnotations f.o.b. foundry.

POLISHED DRILL ROD.

Grade Grade Grade
Dia. In. 12 3

49/64 to li/z-in ..$37.50 $30.00 $17.50

33/64 to 3^-in. . . 41.25 33.00 19.25

Prices in cents per pound are quoted for the
different grades.

BELTING—NO. 1 OAK TANNED,

Extra heavy, single and double... 60%
Standard 60 & 10%
Cut leather lacing, No. 1 95o lb.

Leather in sides 85c

BELTING RUBBER.
Standard 60%
Best grades 30%

COLD DRAWN STEEL SHAFTING.

% inch $ 4.95

1 inch 8.05

1% inch 12.65

1% inch 15.30

11/2 inch ,.. 16.50

1% inch 19.40

1% inch 22.50

1% inch 25.80

2 inch 29.30

I*riceH quoted are cents per foot.

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, July 27, 1914.—During the

past week there has been little change in

machinery circles; most of the supply
liouses here, however, looking for im-
proved conditions shortly. Orders are

«till very scarce, but several dealers are

figuring on the machinery for the Grand
Trunk Pacific Railroad, details of which
are to be found on page 111.

Building operations continue about the

same. There are practically no large

contracts, but small work seems fairly

plentiful. During the week contracts

totaling about $700,000 have been let by
the different Roman Catholic authorities

for church and educational buildings.

This city will shortly call tenders for

200 lamp standards, with cable connec-

tions. The new standards will be of the

single lamp type, and will be placed 120

feet apart, with two at all street comers.
These lamps are for connection with the

underground conduits now completed.

There is considerable of this work under
construction, which when completed will

require several hundred additional lamp
standards.

Figures issued by the building inspec-

tor's department at the City Hall .show

a decrease in the value of building per-

mits for the first six months of 1914, as

compared with the same period in 1913.

Metals.

There has been little change in the

position of the metal market. For the

past week or ten days dealers here had
been reporting that prospects looked

brighter; in fact, they seemed very hope-
ful of the future, but developments in

Europe at the week-end east a shadow
over an otherwise promising situation.

Already tliere is a slump in some prices,

copper being quoted this morning 25

cents less than a week ago.

Sterling quotations to-day are:—Tin,

spot, £136 15s. ; future, £136 10s. ; copper,

spot, £58 10s; future, £59 17s. 6d.; lead,

£18 10s.: spelter, £21 12s. 6d.

Toronto, Ont., July 26, 1914.—Gen-
erally speaking, business conditions do

not show any marked change this week,

although a more optimistic spirit is

noticeable. There is no improvement in

external political conditions, which are

still having an adverse effect on the

mone.v market. Crop reports vary

according to the districts from which
they emanate, but they are on the whole
favorable, and are giving a certain

amount of buoyancy to conditions gen-

erall.y.

There is not much doubt but that we
are passing through the dullest times

in business that have been experienced

for years, and as we have gradually come
tc the condition, so must we gradually

emerge until normal times are again

reached. Reports from various points

indicate that business is improving and
that prospects are brighter. An imme-
diate return to normal conditions is not

to be expected, but rather a continuance

of the gradual improvement that is

already taking place.

Steel Market

No improvement is as yet noticeable

in the iron and steel trades, although a

return to better conditions in the near

future is anticipated by many. A
prominent official of the G.T.P. stated

recently that large orders for equipment
have been considered and arranged for,

but not issued. It is highly probable

that these orders will be held up for

some considerable time pending a com-
pletion of the necessary financial ar-

rangements. The building trade con-

tinues quiet in so far as it affects the

steel trade. A considerable amount of

steel will be required for the new
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Registry Office building, tenders for balance of trade against Canada has

which were opened here last Thursday, been a continual subject of comment

Interesting news comes from Pitts- among our political economists. Whether

burg this week to the effect that all the it has been a bad or a good sign is a

leading mills have advanced their prices question for argument, but the ordinary

on bars, plates and shapes $1 per ton, Canadian will be inclined to feel that a

making the new quotations on these pro- condition such as has existed in recent

ducts $1.15 per hundred pounds f.o.b. years, where we purchased abroad over

Pittsburg. This announcement does not $250,000,000 more than we sold, is not

appear to have created much stir, it altogether as it should be. Whatever

being generally considered that trade the cause, for the twelve months ending

conditions were not responsible, but April 30 our exports increased by nearly

rather a desire to place the market on a $75,000,000, while our imports decreased

better price basis. Business has how- $57,000,000. The decrease in imports, of

ever improved a little, and the United course, accounts for the decline in cus-

States Steel Corporation has increased toms revenue. The decline in imports is

production to 70 per cent, and blown in evidently largely due to the financial

two more furnaces, with a third to fol- stringency—we are not purchasing so

low shortly. much.

Pig Iron. Two reasons are given for the increase

The Pig Iron market is particularly "' ^^P^^^^^-
^P""/

undoubtedly is the new

quiet, and production averages about American Lnderwood tarifi admitting

the same tonnage as during the past few agricultural products. The trade figures

weeks. Prices are being maintained, ^^^^ ^^°^ ^" enormous increase in the

with no immediate prospect of an ad-
^^^^ °^ '^''^"le. especially to the United

vance. Buving is still only for imme- states. In addition, Canadian manufac-

diate requirements, and consumers are
t"^*""^ ^'^^ ^ restricted market at home,

carrying as light stocks as possible.
°^'i"g *» ^^^ depression have very evi-

dently turned abroad. This is shown by
Machine Tools the fact that the increase in export of

Business in machine tools is very manufactures is no less than $14,-

quiet, few sales being recorded this 000,000.
week. Consumers are still waiting for The imports of metals, minerals and
an improvement in trade before laying manufactures thereof for the twelve

out money on tools. months of 1914 and the corresponding

Metal Markets. Perio<^ of 1913 were as follows:—

A weaker tendency is noticeable in grass and mfr«. of .... 5,"57'384 4,271*387

the metal markets this week, accounted Copper and mfrs. of.... 7,666,047 6,351,887

j.„_ 1 „ a I. e ii, J Iron and steel and mfrs.
tor by reason of reports of unsettled of 139,178,336 114,556,252

conditions in Europe. Tin is down i/gc Tin and mfrs. of 7,169,767 6,220,244

a pound, and copper 10c a hundred The exports of metals, minerals and
pounds. There is no change in other manufactures thereof for the same two
metals. The demand generally is, if any- periods were:

—

thing, slightly better. " Aluminum in bars, blocks,
etc 1,390,180 1,924,758

Asbestos 2,530,294 2,862,577

Ottawa, Ont., July 27, 1914.—The Copper 9,940,549 9,488,778

, „ „., , , Gold-bearing quartz,
trade figures for the twelve months end- dust, etc 11,514,518 13,197,182

ing April 30, just issued by the Trade ^™? ^".''..^'.^.^.. ".".'*.. °!'".- 9,734,474 11,402,544

and Commerce Department, are very in- ^!<-kei
20'40i'660 ^I'e'oos

teresting when analyzed. They show ^

that the country cannot be in such a bad
way commercially, as trade for the Winnipeg, July 25, 1914.—Quite a

twelve months showed an increase of num'ber of educational institutions have

some twenty-three million dollars. The been buying machine tools during the

total trade "for the twelve months ending past week. The School Board of Edmon-

that period was $1,096,883,675, as ton, Alta., have placed an order, amount-

against $1,079,934,018 for the corres- ing to over $1,500. for several lathes to

ponding period in 1913. The growth of bf used in the technical school, the bulk

Canada's trade since 1911 has been enor- of the order going to the A. R. Williams

mous. For the same period of 1911 the Machinery Co. Another firm secured an

total trade was $757,542,382, or an in- order for an air compressor also from

crease since then of over three hundred the School Board. The Western Canada

million dollars, or more than the total College, Calgary, have placed an order

trade a decade ago. with the A. R. Williams Co. for several

The striking feature of the trade fig- woodworking machines, while the School

ures is the decrease in our imports and Board of Medicine Hat, who are build-

the increase in our exports. The balance ing a technical school, have invited ten-

of trade, which has been so unfavorable ' ders on a complete outfit of machine

against Canada for fifteen years, is ap- tools. The A. R. Williams Co. have also

parently tending to right itself. This supplied tools for a jobbing machine

shop at Nokomos, Sask., started by

Rankin & Hodson, and an electrically-

operated air hammer, of medium ca-

pacity, for use in the forge department

of the Vulcan Ironworks, Winnipeg.

The Stuart Machinery Co. are selling

quite a number of heating boilers in the

city, and have recently received an order

for two from the Qu'Appelle Sanitarium.

They also received an order this week

for two motor-driven centrifugal pumps
from the C.P.R., to be used at Fort

AVilliam. They report inquiries for ma-

chinery rather light.

The Centrifugal Pump Co., Chicago,

are reported to have chosen Winnipeg

as the site of a Canadian branch plant.

M. T. Chapman, president, and L. W.
Bodinson, chief engineer, paid a visit to

Winnipeg last week, and their factory,

it built here, will employ a hundred men.

Trade Gossip
Canadian Rails—The shipments of

steel rails which have come to hand from

Sydney, Nova Scotia, and those which

are booked for delivery in the near fu-

ture, are a source of good advertising

for Canada, in South Africa, and all the

newspapers are giving this item of Can-

adian export considerable prominence.

The rails are being delivered at Durban,

as they are all for the Natal main line.

Canada Car and Foundry Co—About

a third only of the usual staff of the

Canada Car and Foundry Co. is now

manufacturing cars and railway equip-

ment. Ordinarily about 1,500 employees

are af work at each of the three big

plants located at Amherst, Turcot

(Montreal), and Dominion (Montreal).

At the present time there are less than

1,500 hands employed at all three plants.

Present prospects for freight ear orders

are extremely slim, and the freight de-

partment is scarcely operating at all. It

was hoped that the Canadian Northern

and Grand Trunk Pacific Railroads

would require a great deal of rolling

stock for immediate delivery, but it now

turns out that the former intends to buy

only passenger cars at the present time,

and the latter to order nothing at all.

One of the officials of the* company is

reported to have stated that they be-

lieved the worst was over, and "that the

turning point has been reached, and that

normal conditions will return by fall."

Orders on hand and the recent C.N.R.

order ensure satisfactory employment

in the passenger car departments till the

end of Januarj- next. It is rather an

unfortunate thing, however, that no

freight orders are immediately in sight,

as this comprises the great bulk of the

company's business.
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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.

rLngineering
Woodstock, Ont.—The Wayne Oil

Tank and Pump Co. will now receive the

final payment on their loan from the

city, the new factory being completed.

Fenelon Falls, Ont.—The Seymour
Power Co. has completed the construc-

tion of its new dam near here. The plant

is capable of developing about 1,500

liorse-power.

Sarnia, Ont.—It is understood that

Hon. W. J. Hanna, who is in England at

present, is endeavoring to secure for this

city the proposed Canadian branch of a

large British smelting concern.

Port Arthur, Ont.—The new plant of

the Conley Frog & Switch Co. is ex-

pected to be completed and in operation

by September 1. About thirty men un-

der E. H. Baumgarten are at present

employed on the plant.

St. Catherines, Ont.—The first carload

of steel for the new factory of Lord
& Burnham, Vine Street, arrived re-

cently. More material is expected next

week. "Work on the construction of the

new building is progressing steadily.

Berlin, Ont.—The plant of the Berlin

Central Heating Co. has been purchased
by a syndicate of Toronto men, headeil

by C. H. Thompson, who will take charge.

It is proposed to double the present
equipment and increase the patronage
along streets where mains have been laid.

Hamilton, Ont.—The Stanley Works
of New Britain, Conn., have decided to

locate a Canadian branch here. They
have absorbed the Canada Steel Goods
Co., and will make large additions to the

plant. Among other extensions, they
will install a rolling mill. Arthur S.

Hatch will be manager of the new con-

cern.

Winnipeg, Man.—M. T. Chapman,
]!rpsid('nt of the American Well Works,
Chicago, has been in Winnipeg recently

in connection with a proposition to

establish a plant in the city. The com-
]>any manufactures well sinking and
drilling machinery, and has recently ac-

quired important patents on pumping
machinery.

New Westminster, B.C.—Permission
has been given the Heaps Engineering
Co. to assign their twenty-year lease of
city property to the North-We.st Trust
Co., so that debenture bonds to the

amount of $300,000 might be issued in

order that the local engineering concern
would be enabled to carry out the terms
of their original agreement with the

city, which was to build a plant, on Lulu
Island.

Cobourg, Ont.—Mr. Cole was iu town
from Owen Sound recently with Mr. Hol-
linrake of the A. R. Williams Machinery
Co., Ltd., with a view to promoting a

company to operate the Provincial Steel

Works here, the plant and machinery of

MACHINE TOOL REQUIRE-
MENTS.

The Grand Trunk Pacific Rail-

road are in the market for the

undernoted machine tool equip-

ment for installation at McBride,
B.C.:-^

One 800-lb steam hammer.
One hydraulic wheel press.

One coach wheel lathe.

One motor-driven driving wheel
lathe.

One portable boring bar.

One 36-in. motor-driven planer.

One 30-in. vertical motor-driven

drilling machine.

Ore 20-in. vertical motor-driven
drilling machine.

One 20-in. motor-driven high-

speed engine lathe

One 30-in. motor-driven high-

speed engine lathe.

One 20-in. hand planer and
jointer.

Further information regarding

the foregoing can be had from
George W. Cay, purchasing agent,

the G.T.P. Railroad, Winnipeg,

Man.

the supplying of shoes and dies used in

tlie concentrators at Cobalt.

Edmonton, Alta.—Sanderson & Porter,
of New York and San Francisco, finan-

ciers and builders of hydro-electrio

plants, have submitted a proposal to the
city to furnish power from a plant to
he erected at Moose River, B.C., in the
Yellowhead Pass of the Rocky Moun-
tains, 250 miles west, at prices ranging
I'lom one cent, per k.w.h. for the first

50,000,000 to a half cent, per k.w.h. when
1 20,000,000 is reached. The plant to bo
installed on a branch of the Fraser
River, will cost $3,500,000. Its minimum
capacity is placed at 300,000,000 k.w.h.,

transmitted to Edmonton over cables.

The transmission lines will follow tlie

railroad. Stanley Washburn, of Chi-
cago, and G. B. Waesche, one of the
company's engineers, who made the sur-

veys, presented the proposal to the coun-
cil on July 14, when the matter was re-

ferred to the Board of Commissioners,
headed by Mayor MeNamara, for con-

sideration.

which is now the property of the A. R.

Williams Co. It is understood that the

town will be asked to guarantee bonds
to a certain extent and to grant certain

exemptions.

New Liskeard, Ont.—The Wabi Iron

Works Co. lire installing a steel plant in

connection with their foundry, and for

that purpose they have a building, 35 x

40 feet, in the course of erection. A tilt-

ing electric steel furnace will be used,

and when this department is in working

order the company will be enabled to

manufacture all kinds of steel castings,

and will more particularly compete for

Electrical

Gait, Ont.—It is proposed to extend
the ornamental street lighting by the ad-
dition of standards and lamps.

Dresden, Ont.—By an overwhelming
majority, the Hydro-Electric by-law was
carried here on July 21. There were but
fourteen votes against the measure.

Berlin, Ont.—Steps are being taken by
the Light Commission and the Fire and
Light Committee of the City Council to
instal an up-to-date lighting system for

King Street. The members of these
municipal bodies visited Brantford and
are favorably impressed with the illu-

mination of the main streets of that city,

where the Magnetite system has been
adopted.

Cornwall, Ont. — The Conservation
Commission has directed the chief en-

gineer to make a survey and profile of
the St. Regis River from its head-
quarters to its mouth at the St.

I:awrencc River, including such lakes,

ponds and streams as are tribu-

tary to the St. Regis. He is also ordered

to make preliminary plans of dams and
possible water storage basins, with esti-

mates of the cost thereof, together with

a description of existing power develop-

ments and census thereof. The power
of the St. Regis yet undeveloped is ex-

tensive and important.
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General Industrial
Tilbury, Ont.—The F. S. Carr Rubber

Co. is installing new machinery which

will increase the output of their plant.

Preston, Ont.—The Board of Trade

are considering a proposition from a

company who propose building a factory

for making overalls.

Stratford, Ont.—The Mayor has been

authorized to sign the final agreement

with the company which is to run a

motor bus system in this city.

Chatham, Ont.—The Wm. Rennie Co.,

of Toronto, will erect a large seed ware-

house on a two-acre plot located on the

industrial spur here. Work is to be

started at once.

New Denver, B.C.—The power plant

of the New Denver Light & Power Co.

was destroyed by fire on July 20. The

origin of the fire is unknown, but it may
have been caused by lightning.

Winnipeg, Man.—A Cabinet Council

has decided to accept the offer of the

Grain Growers Grain Co. to renew the

lease of the Manitoba Government eleva-

tor system for an indefinite period.

Toronto, Ont—The John Warren Real

Estate Co. have purchased five acres of

land at Wychwood on behalf of a com-

pany, which proposes to build a plant

for making cement bricks and tiles.

Irma, Alta—The construction work

on a new 40,000-bushel elevator

to be operated by the Farmers'

Co-operative Elevator Co., has been

started. The contract has been awarded

to F. W. McDougall, of Calgary.

Winnipeg, Man.—Knechtel's furniture

factory, on Henry Avenue, was struck

by lighting on July 24 during the storm,

and as a result $40,000 damage was done

to the stock and building. About $19,-

000 was carried in insurance.

Sydney, N.S.—It is reported that a

project is on foot here to establish a

factory for the manufacture of overalls,

the promoter being the representative of

a large overall manufacturing concern

in Ontario. It is understood he has

selected a site.

St. Catherines, Ont.—The Board of

Health on July 21 at a special meeting

received a deputation from the Garden

City Dairy Co., which proposes to estab-

lish a $100,000 plant here to supply con-

sumers with pure milk. The plan was

endorsed by the board on resolution.

Ottawa, Ont. — Plans filed at the

Marine Department on July 22 provide

for increasing the grain elevator capa-.

city of Montreal Harbour Commission to

six and a half million bushels. The in-

crease at No. 1 elevator of capacity by
V/2 million bushels will cost .$800,000.

Port Dover, Ont.—At a recent meet-
ing of the Board of Trade, a committee
was appointed to ask the council to sub-

mit a by-law to loan the Port Dover
Brick and Tile Co. $10,000 for ten years

without interest. The company lost

«'\erything in the recent fire, and did not

carry any insurance.

Walkerton, Ont.—A large section of

H. Truax & Son's new factory is now
completed, and a number of machines
moved from the old structure to the

erect a pulp and paper mill at Smooth
Rock Falls, on the Metagami River, and
tt. expend .$1,750,000 thereon. The daily

output of paper will not be less than
150 tons, and the inauguration of the
concern means employment for at least

250 hands for ten months of each year.

AUSTRALIA RAILWAY WORK-
SHOP TENDERS.

Additional tender forms, speci-

fications and drawings for equip-

ment required by the Victorian

Government, Australia, railway

workshops continue to be received

from Commissioner D. H Ross,

and are now available for the in-

spection of Canadian machinery
manufacturers at the Department
of Trade and Commerce-, Ottawa.

Particulars of these requirements,

together with the dates on which

the tenders close at Melbourne,

are outlined in the following brief

summary :

—

27,048—September 9, 1914—
725 cast steel wheel centres.

27,049— September 9, 1914—
6,800 cast steel wheel centres.

27,000—September 16, 1914—
1,843 tons steel channel bars.

The last mail available to Can-

adian manufacturers is that which
leaves Vancouver on August 5,

and is due to arrive in Melbourne

on August 30. The contractor

must deliver a portion of the ser-

vice, in each case, within four

months from the date of accept-

ance of his tender.

new are installed and in operation. There

is still some forty feet of the new build-

ing to be erected, and the old factory is

being razed to make room for this.

Fort William, Ont.—A party of Pitts-

burg business men interested in the iron

trade arrived here recently and left to

investigate and look into the iron de-

posits in the neighborhood of Savanne,

a point on the line of the C.P.R. about

seventy-five miles west of Fort William.

It is understood the party are working
in the interests of the Pickands Mather
Co., of Cleveland.

Toronto, Ont.—The Provincial Gov-
ernment has granted to Duncan Chis-

holm, a local capitalist, a concession to

Personal
R. J. MacKenzie, of the C.N.R., has

arrived in Winnipeg on a general trip of
inspection.

James Carruthers, president of the
Canada Steamship Lines, Ltd., has re-

turned from Bermuda.

Gordon Perry, the general manager of
the National Iron Works, Toronto, has
returned from Germany.

Sir William Mackenzie sailed from
New York on July 23 on the Aquitania
for London. He hopes to return about
the end of August.

A. M. Nanton, of Winnipeg, has been
appointed vice-president of the Winni-
peg Electric Railway, to succeed the late

Sir William Whyte.

A. Gore, in charge of the Customs
Department, Canadian Fairbanks-Morse
Co., Toronto, has returned from a six

weeks' vacation in Europe.

The Manitoba Bridge and Iron Works,
Ltd., Winnipeg, have been awarded the

contract for a bridge, to cost $250,000,

by the city of Winnipeg.

C. R. Medland, manager of the Winni-
peg branch of the General Supply Co.

of Canada, Ltd., has returned to the

West after a two weeks' visit to

Toronto.

Rutledge & Davis have erected a

building on Cedar Street, Newmarket,
Ont., and have installed an oxygen weld-

ing plant. They are prepared to do any
kind of repair work.

Archibald Currie, city engineer of Ot-

tawa, has placed his resignation in the

hands of Mayor MeVeity. Mr. Currie,

who came to Ottawa from Westmount,
has been incapacitated for some months
through illness.

Archibald Blue, chief offker of Census

and Statistics for the Dominion of Can-

ada, died somewhat suddenly at his

home in Ottawa on .July 27. He was a

native of Oxford, Ont., and was in the

75th year of his age.

Ralph Modjeska, consulting engineer,

Chicago, and a member of the board of

engineersof the Quebec Bridge, has been

retained by the Burrard Inlet Tunnel

and Bridge Co. to report on the tenders

which the company has received for the

construction of the Second Narrows
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Description of a Gas Tractor Being Built in Canada
Staff Article

The Canadian market for this product of American design and manufacture has assumed
such dimensions that a branch office has been opened at Calgary, Alta., and the John Inglis

Co., Strachan Avenue, Toronto, are building a num,ber of these tractors to help supply the

demand.

ON the large wheat farms in Al-

berta and the Canadian West it

has been felt that the general use

of machinery was nothing less than an

absolute necessity. The difficulty of ob-

fuel for such machines is greatly les-

sened.

General Observations.

The tractor is driven by two cater-

pillar type drivers, which support the

CATi;i:rii.i.Au -i-vri; i;a:> iuai rni;. .MA.MiAriruEi) in the t;.Ni'J'!:i> siativS by
THE HULT .MFG. CU., STOCKTO.N. t:.\l..IK(»H.\ I.\. AND IN CANAI).\ HY THE

JOHN INGLIS CO., TORONTO, ONT.

taining sufficient and competent help

during the harvest season has always

been a source of worry to the Western
farmer. Then, again, as wheat fields are

being pushed farther and farther north,

the early frosts become a greater

menace. Thus, the importance of get-

ting the seed grain in the ground at an

early date. With these facts in view,

the large steam tractors were designed,

and these machines were a great success,

in as far as their ability to accomplish

their work was concerned, their only

drawback being that of obtaining fuel.

Water and coal are scarce commodities

on the Western Prairies.

Appreciating these difficulties which

beset the farmer, the engineers of the

Holt Manufacturing Co. of Stockton,

California, have designed and built a

tractor of the internal combustion type.

The liquid fuel is much more easily ob-

tainable than coal and, although the en-

gine is water cooled, the amount of

water evaporated from the cooling sys-

tem in a day of ten hours averages about

one gallon. The fuel used generally in

this machine is Distillate, which is cheap

and easily obtainable. Thus, it would

appear, that the difficulty of obtaining

whole weight of the machine, except that

which the single wheel at the front car-

ries. This wheel is very wide, as also

are the drivers, and in spite of the fact

that the machine weighs nearly ton tons,

the pressure on the ground per square

inch is not greater than that under a
man's foot. The tractor, it is claimed,

tan very easily go over the softest kind
of ground.

The commonest use of the machine is

for early spring plowing, and on average
ground it will plow twenty furrows at

once, running at a speed a little over two
miles per hour. There are, of course,

many other uses to which the trac-

tor can be put, among them being that

of a stationary engine. The clutches

transmitting the power to the tractors

can be thrown out and the entire power
be transmitted to a pulley mounted on
the frame of the engine.

The Motive Power.

The power plant of the machine is a
four-cylinder, four-cycle, internal com-
bustion engine, with cylinders 7 in. bore

and a stroke of 8 in. The cylinder heads
are east separately and bolted. Both
the intake and exhaust valves are in

these heads. The cylinders are also cast

separately, and are bolted to a cast iron

crank case.

The crank shaft is supported by five

main bearings, and in the sides of the

crank case are four large hand hole

covers, and so large are these hand holes

that the main bearings, cam shaft bear-

ings, oil pump and connecting rods are

readily accessible. In fact, the pistons

CATBUln.M.A K I'VllO (i.V.S THAI TUli .\1A.\I 1 ACII JIKU IN THE 1 NITEll .STA'J'ES
BY THK UO'L.T MFU. C(J., .ST(MKTON. CAMKOUXIA. AND IN CANADA BY

THE .70HN INOLIS CO., TOUONTO. ONT.
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and connecting rods can be removed
from the engine through the hand holes.

A Splitdorf Magneto is mounted on
the cam shaft side of the motor, and to
make starting easy, a set of batteries

and a Splitdorf eoil are also connected
to the system. The spark plugs are lo-

cated on the side of the cylinders, while
the spark control lever is situated just

above the steering wheel.

Lubrication.

The lubricating system is efficient, yet
al the same time not coraplicated. There
is a main oil sump in the bottom of the
crank case, from which a gear pump
discharges the oil through four sight
feeds to four oil wells located one under
each connecting rod. A small overflow
carries the surplus oil from each well
back to the main oil sump. In this way
the oil in the four wells is always at a
constant level, and the connecting rods
dip the proper amount under all condi-
tions of operation. The main oil sump
will hold about seven gallons of cylinder
oil. The splash oils the connecting rods,
main bearings and the cam shaft bear-
ings. There is also an auxiliary oiling
system which consists of a MeCord oiler!

In this mechanism is a small plunger
pump driven by a little coil spring belt.
This pump forces oil through four cop-
per tubes to the wrist pins and cylinder
walls.

The Fuel Feature.

The full tank is located in the frame
of the machine, and the fuel is pumped
from this tank to a well near tlie car-
buretor, the overflow returning to the
tank. The carburetor takes its fuel from
this well. It is a single jet, I34 in.
Sehebler make. The intake manifold is
so arranged that each cylinder has to
suck its mixture the same distance.

The throttle valve lever is located be-
side the spark control lever above the
steering wheel, and the engine develops
its rated power at a speed of 650 r.p.m.
A simple governor is attached to fhe
motor, which throttles it when its speed
becomes gi-eater than 650 r.p.m. The air
intake of the carburetor is so arranged
that, if desired, air can be used directly
from the atmosphere, or warm air can
be taken from a chamber surrounding
the exhaust pipe.

The Cooling System.

The cooling system is highly efficient.

A tank located in the frame of the trac-
tor is capable of holding sixty gallons
of water, and a belt-driven centrifugal
pump delivers water to the water jackets
ii the cylinders, and thence through a
sight feed to a spring-mounted radiator
and back to the tank under the tractor.

In front of the radiator a fan is located,

which forces cool air through it. To
make the system capable of accommo-

dating itself to the slight flexibility of
tlie steel frame many lengths of rubber
hose are inserted in the pipe lines.

Operating Conveniences

The driver's seat and the steering
wheel are located on the right side of
the machine, while the spark and
throttle levers are directly above the
steering wheel. In the flywheel at the
rear of the engine is located the main
clutch. This is of the disk type, and is

operated by a hand lever immediately
to the left of the driver's seat. Each of
the caterpillar tractors has a separate

clutch, the operating levers of which are
also located to the left of the driver's

seat. The reversing device is operated
by two levers located also to the left of
the driver's seat, but a little more to-

ward the rear.

The Power Transmission.

The power is transmitted from the
crank shaft to the flywheel, thence
through the clutch to the crank shaft ex-

tension shaft, on the rear of which is lo-

cated a steel bevel pinion with thirteen

cut teeth 31/2 in. face, 1.46 diametral
pitch. This pinion meshes into either of

two steel bevel gears of 106 teeth. These
gears are mounted on a countershaft.

Two sprockets of seven teeth each are

keyed to this shaft, and are connected
up by chains to two sprockets of twenty

,

teeth, each keyed to the platform wheel
rear shaft. This shaft drives the tractor.

The two bevel gears on the countershaft

comprise the reversing apparatus. When
the pinion meshes, into the left-hand

gear, the tractor goes ahead, and it re-

verses when meshing into the right-hand

gear. A universal joint takes care of

the slight amount the crank shaft ex-

tension is out of alignment when re-

versing.

Manoeuvring Features.

By means of the two independent
clutches for the caterpillar tractors the

machine is able to turn in a very small

space. The single wheel in the front, of

.course, is the main steering link. The
weisht carried by this wheel is not ex-

cessive, and is supported by a roller

t'irnst bearing, being thereby quite

easily operated by the steering wheel.

As the motion is transmitted through a
worm, it is irreversible, and the steering

is very simple. The front wheel can be

removed, and al] the weight will be
taken by the tractors. Thus the machine
can cross ditches and holes with com-

parative ease.

The Caterpillar Tractors

Tlie caterpillar tractors are very in-

genious devices. There are three shafts,

i.e., platform wheel rear shaft, platform

wheel centre shaft, and platform wheel

front shaft. The first of these three

shafts carries the driving sprockets, and

thus propels the tractor. The centre
shaft supports the entire weight of the
machine, while the principal duty of the
front shaft is to keep the caterpillar

tractors in their proper place and shape.
The distance between centres of the rear
and front shafts can be quiet easily ad-
justed 80 as to keep the tractor link in

its proper place. This tractor link con-
sists of a chain which, on the back of
each link, has a drop forged steel cap
riveted. These steel caps are about 15
in. wide, and are so arranged that they
closely overlap one another, whether
they are flat or are on the sheaves. There
are sprockets on the platform wheel rear
shaft which engage in the chain, and
thus transmit the power to the cater-

pillars.

There is a small truck mounted on
each end of the platform wheel shaft

centre, and on each truck are four rol-

lers—two above and two below, which
deliver the weight of the machine to the

tractors. These trucks are mounted on
springs, and on that account lend a great

deal of flexibility to the tractors. Large
and cumbersome obstacles can be run
over without sudden jar or jolt to the

mechanism. On the platform wheel shaft

front, two rollers are mounted, which
simply guide the chain and keep the

tractors in alignment.

Miscellaneous Details.

The chain in the tractors is naturally

strong. The pins are steel, case-hard-

ened, 114 in. diameter, and work in

manganese steel bruslies. The various
links in this part of the mechanism are
oiled automatically from an oil tank on
the platform of the machine. The shoes
in the tractor are made so that little or
no earth is allowed to get into the work-
ing parts.

The whole machine is in itself a very
complete unit. The engine develops
about 75 brake horse-power on the pul-

ley used for stationary work, and, run-
ning to full capacity, the engine con-

sumes about 65 gallons of distillate in a
day or ten hours. The distillate retails

in Canada at something less than ten

cents a gallon. Two men only are re-

quired to operate one of these ^regoLng
tractors.

®
The Turbine Equipment Co., Ltd.,

Toronto, has recently obtained the fol-

lowing orders from the Cobalt Lake Min-
ing Co., Ltd.:—One 12-in. De Laval

centrifugal ppmp, having a capacity of

5,000,P00 gallons per day, and one 6-in.

De Laval centrifugal pump, having a

capacity of 875,000 gallons a day; both

will be driven by induction motors.
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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

TURRET LATHE AND VERTICAL
BORING MILL PRACTICE.—II.*

By Albert A. Dowd.

THE introductory portion of this

article dealt with the first setting

and sequence of operations in machin-

ing the rear hub of an automobile on a

vertical turret lathe. In the present in-
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FIG 3. LAYOUT OF TOOLS FOR SECOND
SETTING OF WORK, A.

stance, the second setting and sequence

of operations are dealt with in detail.

Second Setting Of The Work.

Figure .3 shows the layout of the tools

for the second setting of the work A.

A cast iron fixture G is centered in the

table hole by the stud F and it is held

in position on the table by means of the

tee-bolts H. A tool steel pin B is used

as a driver in one of the flange holes.

The portion E of the stud fits the flxtnre

body and extends upward to form the

cylindrical locating surface C, which

fits the bearing seat in the work. A

taper sleeve D is hardened and ground

to a sliding fit on the upper portion of

the stud, and it is forced upward into

the taper seat by the coil spring below

it. It will be seen that this construc-

tion gives very accurate locations, the

compensating action of the taper sleeve

equalizing any slight variation which

may take place between the face of the

flange and the taper.

•Part I. of this series appeared In last

Issue.

In order to guard against uplift of

the work during the process of machin-

ing, the swinging clamps K are thrown

into engagement with the edge of the

flange by means of the shouldered oper-

ating screw M. Provision is made at

N for a socket wrench. It will be noted

that due to the position of the pin L
on which the clamp swings its action

is downward and inward, thereby tend-

ing to hold the work down on its seat

firmly. The blocks J in which the

clamping mechanisms are located are of

steel and are fastened to the fixture by

means of screws. These blocks are

placed 120 degrees apart around the out-

side of the fixture. The reason that these

blocks are not integral with the fixture

body is that they may be more easily

machined if formed up separately and

afterward attached. The special turning

bar Q is of .040 carbon steel and is pro-

vided with a high speed tool R, and it

will be noted that the tool extends below

the end of the bar, and that it is provided

with a hacking up screw for fine adjust-

ment. Attention is also called to the

shape of the tool, this being such that

it may be used to cut in two directions,

horizontally and vertically. A nicking

tool S of high speed steel is held in a

standard tool holder T in the turret hole.

The bar U in the next hole is of identi-

cal construction with the one previously

described, and the tool V is used for

finish turning and facing. An opening

(lie head W completes the turret tooling.

-7
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Sequence of Operations—Second Setting.

The tools shown in the working posi-

tion in Fig. 3 are used for the first

operation on the piece, the bar Q being

used to face the end of the hub, rough

turn the thread diameter, and turn the

straight portion of the hub. The tool

in the side head faces the back of the

flange while the other operation is tak-

ing place.

Second operation:—The second opera-

tion consists of nicking the threaded por-

tion of the hub, the tool S being used for

this purpose. The side head tool P is

started on the finish facing of the flange

as soon as the nicking has been accomp-

lished with the mainhead. A very coarse

feed and a light cut is used for the finish

facing, which is therefore completed in

about the time taken to index the turret

for the next operation.

Third operation:—The turning tool V
in the bar U is now brought into play to

face the end of the hub, turn the thread

diameter, and finish turn the straight

portion of the hub. Coarse feeds are

also used for this finishing, so that the

time required is very short. The side

head is not used in this operation.

Fourth operation:—The threading of

the hub is accomplished by means of an

opening die shown at W in the illustra-

tion of the fourth operation. In using

a die head of this sort on the vertical

turret lathe, the turret is brought down

to a fixed point which allows the chasers

to start on the work. The head now tra-

vels downward, generating the thread as

it proceeds until a predetermined poii t

is reached at which the opening mechan-

ism operates. The use of a die head of

this sort saves much time in the opera-

tion and precludes the necessity of re-

versing the machine as might be found

necessary if a solid die head were used.

This operation completes the piece.

r»//!0 orE/iATWA/ rOUfiTM OPC/^^r/ON

FKi 4. FOIRTIT OI'KRATION—SKCOND
SETTING.

Two tools and P in the side head are

used respectively for roughing and fin-

ishing. They are both forged from high

speed steel.

A NEW LATHE CARRIER.

By H. Womerslpy.

ALONG with the continuous develop-

ment of lathe pulling power, there has

been noted the failure of many of the

ordinary lathe carriers or dogs. The il-

lustration shows one that has success-

fully met the severest requirements of

our shop and, for other reasons, has won

more or less popularity among the men.

The body is made of steel and the ser-

rated grips are hardened. The device,

bein'j- made in two pieces, can readily

be replaced or removed without taking
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the work off the centers, a useful feature

for heavy work.

The capacity of this type bf drivfer is

fairly high. One size can be made to

take from 2 to 4 inches, another will take

work from 3 to 6 inches, and a third

will accommodate from 5 to 9 inch dia-

A NEIW LATHE CAREIDR.

meters. If the dogs be made for special

sizes of shaft, they will be found to be
particularly light, strong and compact,
considering the hard service to which
they can be put.

TURNTABLE FOR HORIZONTAL
BORING MILL.

By C. I. B.

THE horizontal boring, milling and
driling machine shown in the accompany-
ing photo was used mainly for milling

and boring two-cylinder opposed gas en-

gine beds and gas tractor parts such as

later tljrowu . out due to light conatruc-

tion. '
.' .

The machine shown is of the floor type

with sliding vertical column. A great

amount of time was lost in the setting up
of certain jobs and especially in re-locat-

ing after each operation. Much of the

work was symmetrical with respect to

center lines, and so it was decided to

enlarge the scope and capacity of tlie ma-
chine by the addition of a turntable.

The table itself was 52 inches in dia-

meter and remained on the machine as

a permanent fixture, as it was possible

to use the rotating table on nearly all

the jobs. The four clamps were placed

beneath the table proper which was car-

ried on a separate base casting bolted to

the main machine table, and which car-

ried the index pin. The index pin is

operated by the lever shown at the front,

the pin having teeth milled on the one

side. A long bar was used for turning

the table, this being inserted in bushed

holes in the edge.

In order to locate the boring spindle

centrally over the table for the various

operations, this position was first deter-

mined, and then a large taper dowel pin

was put through the base of the column

and into the base proper on which the

column slid. A stop was placed at the

top of the vertical column and gauges

of the various lengths placed between

this stop and the top of the sliding head

for locating vertical distances. It was

thus an easy matter to locate the spindle

position for any boring operation after

previous milling. For boring, the reg-

ular outboard bearing was used, being

l>laced just outside the turntable on the

regular machine table. The outboard

ITltM Ar.LK I'OK HOUIZOXTAL BOKIXG MILL.

dexed for tliis particular job. Tliis cast-

ing was used for the axle housing of a

ga& tractor and was faced on both ends

and bored for roller bearings.

It will be found that the addition of

a table of this sort will very greatly

increase capacity of a machine of this

style and, in fact, a plain milling ma-
chine as well. There is hardly a job on

which milling and boring is done that

cannot be turned around to some extent,

thereby saving another setting-up.

A GRAVITY CLOCK
By D. 0. Barrett.

THE clock shown in the accompanying

photo is called by its owner, an old

gentleman living in the City of Mans-

field, Ohio, a Gravity Clock, being only

axle housings, gear cases, etc. This was
the busiest machine in the shop and at

one time a similar machine of another

make was purchased to assist, but was

bearing for the boring bar in the view

shown was located directly on the turn-

table in order to bring it as close to the

work as possible, the table not being in-

A GKAVITY CLOCK.

one step removed from perpetual mo-

tion. The clock has been viewed by

numerous parties, and various conjec-

tures advanced as to the method of

operating. The minute hand of the clock

may be removed and placed upon a pin

of the proper size in any position, and it

will immediately come back to the posi-

tion corresponding to the proper minute,

and its movement will then be in

synchronism with that of the minute

hand of a clock. This is often demon-

strated by painting the hours on a door

O]' wall and placing the hand in a nail

in the centre. The hands ar^ at present

supported upon a bicycle spoke attached

to the back of the glass frame, and have

absolutely no connection whatever either

with the pivot or the ease.

The small piece hanging vertically

contains the proper gears for operating

the hour hand, and the actuating me-

chanism is contained in the enlargement

at the end of the minute hand. A small

weight is moved about in such a manner
that the balance of the arm is disturbed

and the actuating force is, therefore, in

reality gravity.



Au^st 6, 1914.
117

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

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

THE COLLEGE GRADUATE.—IL*
D. S. Mann.

T NITIATIVE is a quality which is

almost entirely overlooked in the
average college man's education, and it

is only after he has been knocked around
on the wave of competition that he rea-
lizes that this side of his character
needs development. The m^n who leaves
college with the desire to 'go ahead and
with the quality of stick-to-itiveness is

a find indeed, and the man who feels
that he is not above taking a situation
or even a job beside those who have not
been as fortunate as he in the matter
of education should, without any trouble,
rise head and shoulders above his fellow
workers. If he does not, then he should
feel that something is wrong, or that
there is no chance of advancement in
that particular place and should move
on to where opportunities are brighter,
but he should first satisfy himself that
the fault is not his own.

Recognizing Opportunity.
Does tlie average college man recog-

nize opportunity when it appears before
him? Many of them are so egotistic and
have such a puffed-up-idea of their own
importance (or at least of their super-
iority over the working man witliout the
college education) that opportunity
means to them a sudden rise to heads of
departments, managers, and various
other exalted positions with large sal-

aries. They seem to imagine that op-
portunity is trailing along on a leading
string which they have only to pull.
Others, again, are so meek and unas-
suming that they do not realize their
own merits and look upon opportunity
with fear and trembling, and arc afraid
to grasp the hand which it extends. It
is said that opportunity comes at least
once to every man, but in tlie writer's
opinion it comes several times a year to
most men, and with some it is contin-
uous, but is always sent away empty-
handed. The average college graduate
feels that what is offered is beneath him
or that the road to success is too long.

The writer has often noted that where
m.any men are employed and things are
not going just as they should, there is

always quite a discussion as to who will

get certain executive positions as soon as
changes are made, but Jiow many of
these same men do we find striving for
somethinir better, wlio are fitting them-
selves for that particular position in case
there should be a vacancy.

*Piirt I. appvarcd (in .July 30.

As an example, an instance occurred
recently in a shop in which several col-

lege men are employed—men who have
been out of college from one to three
years. This shop had rather an elaborate
system of shop management, commonly
known to-day as scientific management,
and these men were employed in various
departments, such as drafting room,
stock keeping, stock room, planning, etc.

Two changes in department heads
were made, one in the drafting room,
and one in the machine shop. Both of
these had been common topics of con-
versation for some time because of the
inefficient manner in which they had
been operated, but it seemed never to
have occurred to any of these men that
there was any possibility of their obtain-
ing either of the positions. When the
time came to choose a new chief drafts-
man, it was necessary to pass up our
college friends and pick out a young
man scarcely more than an apprentice,
but who thoroughly understood some of
the details of the work which had been
passed up by the others as relatively un-
important. In deciding upon a machine
shop foreman, a fine toothcomb was ap-
plied in efforts to obtain a suitable man;
but not a man could be found to whom
the work could be entrusted, yet all had
lieen quite busy discussing how soon the
occupant would lose his job.

This would have been a golden oppor-
tunity for some of our college friends,

and would have yielded them experience
for which they had been waiting for
years in vain. The opportunity came,
knocked, and not only was refused ad-
mittance, 'but was kicked out, and how
often do we hear the cry that department
heads are not picked from men in the
shop, but rather that outside men are
invited in. Is it any wonder that such
conditions exist?

Instruction In Dealing With Men.

Our <'(illogcs do not seem to impress
upon students the qualifications neces-
sary for the successful holding of various
positions which they will, in all proba-
bility, be expected to fill. In order to

iiandle men, one must study men, must
bring him.self to.understand them and be
able to put himself in sympathy with
them, and, perhaps the most important of
all, he must understand just what a good
day's work is and be able to appreciate
the difficulties and the stumbling stones
encountered by the man himself.

The only way in which this can be
properly brought about is by actual con-

tact with both the men and the work.
Would it not be more profitable, then, to

put in a course of lectures on this most
instructive subject in our colleges rather
than try to impress upon the minds of

engineering students the elements of
logic and other abstruse subjects?

CONFERENCES OF DEPART-
MENTAL HEADS.
By P. W. Blair.

T N all manufacturing establishments

the idea of regular periodical con-

ferences of the heads of the various

departments is one that is rapidly gain-

ing in popularity.

A large manufacturing concern in On-
tario who have adopted this idea, hold

meetings on the first Monday in every

month, under the direction of the presi-

dent. The men attending consist of

those in charge of the office staff, receiv-

ing department and stock rooms, the or-

der routing clerk and the various fore-

men. The practical adoption of many
proposed schemes is discussed, and
their relative effects examined before

trying out, so as not to upset the shop

routine uselessly. Of course, many
valuable ideas are discovered and put
into practice, while in addition, healthy

criticism is made of the company's
policy. Thus, quite often the efficiency

of the plant is increased and the pro-

duction cost lowered.

It has been shown in one or two in-

stances that the appointment of com-
mittees to investigate situations is a
very excellent way to obviate the initia-

tion of many costly practices. The mem-
bers of these committees pride them-

selves on their appointment, and strive

earnestly to adjust matters to the mutual
advantage of the firm and the employees.

Moreover, foremen learn to respect the

interests of other foremen, and the com-
pany becomes a large co-operative unit.

The machine shop learns how to accom-
plish their work so that the assembling

department will experience the least

trouble at their end. Likewise the

moulder studies the needs of the ma-
chine shop, and the draughting and de-

signing departments study the needs of

the whole plant.

The conference idea seems to stimulate

the departmental heads to work to

greater efiTiciency, and the management
as a result operates to vastly better ad-

vantage, and can, therefore, be more
liberal with its employees.
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Series of Practical Questions and Answers for Mechanics
Every care is being taken to include only pertinent practical questions, and give same direct,
reliable answers. Catch questions will be avoided. Attention is drawn to the alternating
course in arithmetic, a concurrent study of which is recommended with that of the
Question and Answer Series.

RELATINa TO BEAMS.
TiV the previous problems in which this

subject was involved it was endeavor-
ed to give solutions for problems con-

cerning simple beams likely to be met
with by the averajie foreman and opera-
tor. An effort was also made to show
the relation of beams to revolving shafts

and how the same fundamental formula
could be applied in both cases. By under-
standing this formula the strength of
beams and shafting can be calculated,

no matter what the material of which
they are made, providing that the shear-

ing, compressive, and tensile strength of

this material be known.
The values given by handbooks are

usually those of the ultimate strengths

per square inch, or for any material, is

the load sufficient to part a bar 1 inch

square. To get the working load, it is

necessary to apply a factor of safety.

For dead loads, such as buildings, this

is usually not less than 4; for varying
loads, such as bridges, from 4 to 6; and
for loads varying from maximum in one
direction to maximum in the other direc-

tion, or in the form of shocks, the safety

factor ranges from 6 to 10, according to

judgment of the engineer. This means
that it would require from 4 to 6 times

the working load of a new bridge to

break it down.

So far we have dealt with problems in

which the beams were either uniformly

loaded or were subjected to single loads

acting at the central point. The effect

of the loading is simply to ehanse the

value of M, the maximum bending mo-
M I

ment, in the formula — = — . For a

S c

PI
central concentrated load, M where

P is the total load in pounds and 1 the

length of the span in inches. For a uni-

Pl
formly distributed load, M = — . Thus

8

it is seen that a beam will sustain twice

as much uniformly distributed load as

concentrated load. The bending tendency

of the load subjects the beam to com-
pression on the upper side and tension

on the lower side, hence whichever hap-

pens to be the weaker value should be

used. Tile weight of the load tends to

shear the beam or break it apart. The
shearing action is greatest at the sup-

ports, and consequently is equal to the

loads on the supports.

Question—A beam has a span of 50
inches and is loaded at three points as
follows:—1,200 lbs. at 12 inches from
the right hand end, 1,400 lbs. at 24
inches from the same end, and 2,600 lbs.

at a point 18 inches from the other end.

Find the loads on each support.

Answer—The load on either support is

equal to the sum of each load multiplied

by its distance to the other support,

divided by the total length of the span.

The reaction of the right hand support
would therefore be

1200 X 38 4- 1400 X 26 -f- 2600 X 18

=2,576 pounds.

2.576 pounds.

TI)e weight on the left support would be

2600 X 32 + 1400 X 24 + 1200 X 12

50

= 2624 pounds.

This could also be found by subtract-

ing the load on the right hand support

from the total load, or 5,200 — 2,576 =
2,624 pounds ans.

• • •

—Question—In the above problem, de-

termine the bending moments (M) at

the three points.

Answer—The bending moment at the

1,200 lb. load would be the reaction of

the right support multiplied by the dis-

tance of the 1,200 lb. load from the right

hand end, or = 12 X 2576 = 30,912

inch pounds.

The bending moment at the 1,400-

pound load is the right hand reaction

multiplied by the distance of the right

hand support from the load minus the

1,200 pound load multiplied by the dis-

tance between the two loads. Thus,

2,576 X 24—(24—12) X 1200 = 2576 X
24—12 X 1200 = 618.24—14400 = 47424

inch lbs.

In the same wav the bending moment
at the 2,600 lb. load is 2576 X 32—
1200 X 32 4- 1400 X 8 = 8.'?432—38400

—11200=34832 inch pounds.

The greatest bending moment is at the

middle load, and is therefore the moment
used as the value of M in calculating

the size of beam.
• • •

Question—A horizontal tubular boiler

weighing 18,000 pounds is hunsr from
two I beams in such a way that the

weight is equally divided between

them. The span of the beams is 8 feet

and the points of support of the boiler

are 4 feet apart, 2 feet either side of

the center. What size I beams would
be suitable Y

M I

Answer—^Formula,—= —

.

5 c

M is greatest at either point of loading

and is the same at both. M is therefore

the load on one support multiplied by
the distance from the support to the

18000

nearest load, or is X 24 = 4500

4

X 24 = 108,000 inch pounds.

Using a safety factor of 4, S becomes
15,000, substituting values in formula,

108000 I I

= —, or — = 7.2. Now, look-

15000 c c

ing in the handbook we find for 6-inch

beams at 12.25 lbs. per foot I = 21.8;

6 21.8

c for 6-inch beam =—=3 ; = 7.27
;

2 3

7.2 only is required, therefore the 6-ineh

12.25 pound beam would be sufficient.

• • •

Question—A 10-inch I beam at 30

pounds per foot is loaded in the center

between supports 12 inches apart. Would
it fail by shearing or bending?

Answer—The moment of inertia for

this beam is 134.2 and its cross sectional

area is 8.82 sq. in.

PI
S =: 60,000 pounds per sq. in, M = —

;

4
10

2

M I

Formula = — = —

,

S e

I 4S 134.2

P = - X - P= X =
c 1 5 12

536,800 pounds.

Shearing strength of steel = 50,000

pounds per sq. in. Area of this section

is 8.82 sq. in.
»'

Load necessary to shear it is then

50,000 X 8.82 = 441,000 pounds, the
piece would, therefore, fail by shearing.

Beams of any considerable length fail by

bending.
• • •

Question—A number of I beams are to

be placed to project 6 feet from the wall

of a building and at right angles to it

for the purpose of hoisting a 7-ton piece

of machinery to an upper floor. What
combination of beams could be used t

PI I

or — = —, or

4S c

4 X 60000
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Answer—Formula, — == —

.

This gives — = 41, a little too low

;

S c c

M = 7 X 2000 X 6 X 12 = 1,008,- '^u' as we use a safety factor of 5, two
000 inch pounds.

60,000

M 1,008,000

S 12,000

12-ineh beams at 40 pounds per foot

would do the work. If we used three

I 84= 12,000 lbs. per sq. in. j,^^^^_ ^,^^ _ ^^^ ^^^^ ^^^,^ ^^ _^^^
c 3

I for a 10-inch 30-pound beam is 134.2

;

I 134.2 .

c= 5 ;—= =26.8, which is too low.

84

Using 2 beams — for each would be
c

84
— = 42.

2

c 5

Tor a 10-ineh 35-pound beam I ^ 146.4

I 146.4
— = = 29.3, which is a little

c 5

large. Therefore, three 10-inch 35-
From the handbook we find I for the pound beams would do. In the same

heaviest 12-ineh I beam = 245.9 and way it will be found that four 9-inch
* = 6. 30-pound beams will do the work.

J. H. Williams & Co. Employees' Welfare Assn.
For some time past this firm have been developing a plan

whereby they could make available to their employees'
pensions, life insurance and vacation allowances. An-
nouncement of the completed scheme was recently made,
and further that it went into operation on July 1. Each
employee was given a neat little folder, setting forth in
detail the various provisions and conditions.

'pHE J. H. Williams Co., of Brooklyn
and Buffalo, N.Y., has since its in-

auguration always been to the front in

looking after its employees welfare, and
this latest idea is one which clearly rep-

resents the character of those at the head
of the institution. The benefits outlined

in this recent announcement are to be

distributed through a committee known
as Tlie J. H. Williams & Co. Employees
Welfare Committee. This will consist

of five members, two of whom will be

appointed by the company. These, in

turn, will appoint a third, who must be

a shop employee, while two others will

be named by the J. H. Williams & Co.

Mutual Aid Association. This welfare

committee is to be chosen every two
years; the present company will, how-
ever, only hold office until Dee. 31, 1915.

Every other December, beginning with

1915, a new committee will be appointed.

The Pension Feature.

Those mon who are eligible for pen-
sions are such as have reached the age
of 65 and have been for 25 years con-

tinuously in the service of the company.
The company also reserves the right to

retire any man on a pension after he has
reached the age of 55. In the forge,

blacksmith, polishing and case-hard-

ening departments an employee may be
retired at the age of 60 after serving

the company for twenty years. This re-

tirement at 60 years after twenty years

service also applies to any female em-
ployee of tlie company. Further, any
employee with not less than 15 years'

continuous service, whatever his or her

age, claiming to be unfitted by reason of

permanent physical or mental disability

from following his or her employment in

the Company's service, may be retired

at the discretion of the welfare com-
mittee.

In computing the period of service, it

is reckoned from the date since which
the person has been continuously and
exclusively in the service of the com-
pany to the date when retired. Tem-
porary lay-off on account of reduction
in the company's force, or absence on
account of illness, or dismissal, if fol-

lowed by reinstatement within one year,

shall not he considered as a break in the

continuity of service, but if for any
reason absence exceeds six months, such
length of absence shall be deducted in

computing the length of service.

The amount of pension is computed on
the following basis:—For each year of
active service, one per cent, of the aver-

age annual pay during the ten years next
preceding retirement. However, at the

discretion of the Welfare Committee,
this may be altered, in such cases as they
see fit, to read "one per cent, of the an-

nual pay of the ten consecutive years of

.service during which the retired employee

was paid the highest rate of wages."
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The minimum monthly pension in no case
shall be less than $15, and the maximum
monthly pension not greater than $100.
Reasonable restrictions are attached to
the system so that an employee cannot
abuse these privileges. Also, reasonable
measures are taken to protect the com-
pany, and pensions may be increased, re-

duced, or forfeited, according to the dis-

cretion of the Welfare Committee, which
must be guided by regulations set forth
by the company.

The Insurance Feature.

The insurance policy of the company
is also of a most generous nature. Every
employee who has been in the continuous
employ of the company for three years
is entitled to benefit by the insurance
scheme. Any employee who has been in

the continuous service of the company
for three years, and less than ten years,
shall be insured for six months' wages,
while those who have served over ten
years will be insured for one years'
wages. The continuity of service is com-
puted similarly to that of the pension
method. How the insurance is paid, and
to whom, is clearly outlined, and condi-
tions which would lead to the forfeiture
of the insurance benefits are also de-
finitely stated, so that it is difficult to

imagine that any controversy could
arise.

Vacation Allowances.

The system of vacation allowances is

also very liberal. It simply states that
any shop man, who on May 1 of each
year shall have been in the service of
the company continuously for at least

two years and Whose record of attend-
ance and faithful discharge of his

duties during the twelve months of each
year ending with the first Wednesday
in May, shall have been satisfactory to

the foreman of his department, will re-

ceive a vacation allowance of one-half
week's pay. If, however, his service shall

have extended over a period of five years
or more an allowance of one week's pay
will be made.

The company expects to close its shops
for the first week in July each year, but
should it be desired to have the shops
working during that week, a vacation at
another period may be given. Further,
if business conditions are sucli that no
vacation can be taken, the company re-

serves the right to keep its shops work-
ing and to give the equivalent allowances
to its employees. The company intimates,

and it must be so understood by its em-
ployees, that tills welfare system can be
maintained only during the profitable

operation of its business.

The whole plan is highly praiseworthy

and might be profitably emulated by
many other concerns, as its action is

sure to bring the employer and employee
together in a common interest.
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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

A SIMPLE ELEVATING TRANSFER
TRUCK.

THE problem of materially reduc-

ing manufacturing costs without

impairing the quality of the

finished product is one that constantly

engages the attention of every live manu-
facturer to-day. Wonderful develop-

ments in machinery steel, high-speed tool

steel, and improved designing have all

tended toward an ever-increasing effi-

ciency. Thus, while improvements
along these scientific lines were being

developed, some of the simpler ideas

have been lost sight of. So it happens
when one runs across some simple yet

important development, in other than

scientific spheres, it is, to say the least,

highly refreshing.

Of such a nature is the new elevating

transfer truck that the Chapman Double
Ball Bearing Co., of Toronto, are about

to place on the market. This truck is

of one-ton capacity, witb a lift of two
inches. The entire control is in the

steering handle, which, being made from
%-inch standard pipe, is hollow.

The principal feature of this truck is

that it may be operated when the steer-

ing handle is turned in any direction. It

is mounted on three 7-inch wheels of 214-

inch face, each wheel being equipped

with a double ball bearing. In addition

to these, there is also a ball thrust bear-

ing in the steering wheel housing, there-

by making the truck very easy to turn

when loaded. To start to lift the full

load of one ton from the floor, it re-

quires something less than a pull of 125

pounds. As soon as the load is started,

the pull required rapidly diminishes.

link of the chain F is attached. This
chain passes between the two sheaves
N in a horizontal plane, and on over the

vertical sheave Q to the platform A.
To elevate a load, the steering handle

is placed in a vertical position and the

r £ D c 3 fl

OUTLINE SKETCH OF SIMPLE ELEVATING TRANSFER TRUCK.

The over-all length of the truck is 53

inches and the width 24 inches. The
platform A is 36 in. x 24 in., and the

frame B is made from a bar of ma-
chinery steel % in. x 21/2 in., bent in

the shape of a U. In the open end of

the frame, the yoke C for the steering

wheel D is riveted. The housing E for

the steering wheel D fits into the yoke C,

and between tbese two links the ball

thrust bearing is placed. The front axle

is entirely contained in the housing. This

axle, as is also the rear axle, is 1 inch

in diameter. The guide wheel bracket

is riveted to the top of the steering

wlieel housing. On the %-ineh pin I

the steering fork F is placed and also

the quadrant J. A double latch L works

about the pin M. To the pin K the end

button G is pressed, engaging a tripping

pin H with the quadrant J. By lower-

ing the steering handle toward a hori-

zontal position, the load is lifted from
the floor. When off the floor two inches,

the latch L engages with a locking pin.

The load being thus held, the tripping

pin will disengage itself from the quad-

rant when the pressure of the hand is

removed from it. When the load is

elevated, the links R and S are not in

a vertical position, but lean slightly to-

ward the rear of the truck. This makes
it impossible for the lock to become dis-

engaged and insures the platform always
lowering in the proper direction ; namely,

toward the rear. To lower the truck,

the steering handle is placed at an angle

of about forty-five degrees to the verti-

NEW ELEVATING TRANSFER TRUCK OP ONE TON CAPACITY.
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cAt, the butiidii G ig pr4sSe<i,' and the

steering haii<ile pushed ti^'' tb a vertical

positidri'.' As a hydrauKc check is fitted

(5Alf Af)TAN MACHINERY
NEW MAGNETIC CHUCK. "

THE use of magnetic chucks for holding

work to be machined has very much in-

creased, of late years. This is, due to a

number of contributory causes chjef of

which are the improvements in the

chucks themselves. The convenience of

chucks "in which all labor of clamping
and fastening has been done away with

can hardly be overestimated particularly

for flat and fragile work. Besides this,

VIKW OF ELEVATING TltANSFER TRUCK LOADED.

to the truck, the load quickly, yet

gently, lowers itself to the floor. The
elevating and lowering operations can

be executed when the steering handle is

in any direction. This is made possible

by the two horizontal sheaves N which

cause the pull of the chain to be pro-

perly directed when the steering handle

is turned out of line with the truck.

The platform is constructed from steel

angles 21/2 in. x ly-i in. x i/4 in., and its

covers are securely bound together by

steel straps. Small steel guides are

riveted to the frame, and these cause the

platform to ascend and descend in a

manner such tliat it will never bind

and cause undue friction and wear.

Pieces are also riveted on the truck plat-

form of such shape as to guide it under

the portable wooden platforms. Stops

are also provided to prevent the truck

from passing too far under these wooden
platforms.

The truck is substantially built

throughout, and all the working parts

are simple and not likely to get out of

order. Tlie fact that the truck can be

operated from the steering handle en-

tirely, and also when that handle is

turned in any direction, is a distinctive

feature and jrreatly increases its field

of usefulness.

the magnetic chuck has opened up a

large field for itself in work considered

practically impossible by the ordinary

means.

The time occupied in setting up work
occupies from one to seventy per cent.
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of the total- time on the job. Some
pieces also, require to be specially de-

signed to provide means of fastening in

the machines in which they are to be
worked up. When the elaborate outfit

required for other work is taken into

consideration, it can easily be ^een that

many plants could afford a fairly ex-

pensive device to eliminate this work
and expense.

The illustration shows the coil ar-

rangement of the new Heald magnetic
chuch for planing, milling and grinding
machines. The holding power of these

chucks has been greatly improved, being
112 lbs. per sq. in. from actual test.

This, of course, could be varied if de-

sired by decreasing the current. Uni-
formity of holding power has also been
greatly increased, the maximum varia-

tion between any two poles being 5 per

cent. The shallow arrangement of the

coils as well as their concentration has
practically removed the magnetism from
the body of the chuck, a very objection-

able feature of the earlier types. A very

desirable feature is that the chuck may
lie entirely demagnetized when the cur-

rent is turned oflE. This the Heald peo-

ple claim to have accomplished to such

an extent that it can be guaranteed.

The water proofing and non-heating

qualities of these machines have made
them available for a very wide range of

work, making possible the use of any
of the cutting and grinding compounds.
The unit coil system used makes elec-

trical repairs extremely simple and in-

expensive, and the small consumption of

E. O. Buckwell, secretary of the Cleve-

land Twist Drill Co., Cleveland, left for

Europe on a business trip August 1st.

"HEALD" 10 IN. X 32 IN. FLAT MAfiNRTIC CHt'CK ON PLANER WORK TAKINO A
CHIP 5-16 IN. DEEP WITH A ,'^-.32 IN. FEED. «.M) WORK SPEED OF 60 FT. PER

MINDTB ON MAnilNE STEEL.
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energy is remarkable when the holding

power of the device is considered.

The top plates are made thick enough

to allow of truing up several times and

when worn out can be easily replaced.

Attention is particularly called by the

makers to a planinsr job done on one of

their reg:ular chucks. This consisted of

a cut 5-16 in. deep with a feed of 5-32 in.

at a working speed of 60 ft. per minute

on mild steel. The magnetic holding

power was sufficient to prevent any ten-

dency of the work to rise throughout

the whole job. The above developments

have been worked out by the Heald

Machine Co. of Worcester, Mass., who
manufacture both round and rectang-

ular chucks in various sizes.

®
THE ZOELLY STEAM TURBINE.

IN 1898 Mr. Zoelly designed a new

type of steam turbine which resembled

in many respects a water turbine of the

impulse type. This machine was design-

ed on the radial flow principle, the

blades not being curved. A second ma-

chine with curved blades, however, gave

improvement which, however, have been
solely of a constructional character, no
departure from the adopted principle

having taken place.

The Zoelly torbine has, in the past,

been subjected to a good deal of criti-

cism respecting the steam pressure and
temperature in the first stage which were
considered to be excessively high and
were supposed to have a deleterious ef-

fect upon the stuffing boxes. In the case

of the present Zoelly machine these

criticisms are without foundation as in

the first stage a greater pressure drop
and likewise a correspondingly higher

steam velocity is made use of than pre-

viously. This velocity equals or even

surpasses that of sound corresponding to

the steam conditions of this particular

stage.

Tn order to be able to construct large

units without having to employ too large

blades in the last two stages, these stages

are provided with a greater drop of pres-

sure, so that they also work with steam

velocities which may be 5 and even more
per cent, higher than the velocity of

.sound. The intermediate pressure stages

has been divided up in such manner that

it has been possible to reduce the num-
ber of stages and thereby shorten the

turbine by an appreciable amount. If

necessary, these stages are constructed

with expanded guide channels or nozzles.

This expansion is not, however, design-

ed for full load, but only part load, i.e.,

about half or a fjuarter of full load, in

order to insure a good efficiency even at

part full load. Such types of Zoelly

have been built since the year 1908. The
characteristic feature of the Zoelly tar-

bine has always been the design of the

runner wheels and guide channels in the

diaphragm, the former of which in

spite of the high factor of safety re-

quired, are enabled to give a relatively

high circumferential velocity. Conse-

quently greater latitude is permissible in

regard to the number of stages and
speed of the steam in each case.

Construction of the Zoelly Tnrbine.

The Zoelly turbine has from the com-
mencement always been constructed with

a horizontal shaft; experience with

water turbines having shown that by this

method the simplest form of bearing can

15,000 K.W. ZOELLY STEAM TURBINE.

better results, the steam in this case

striking against the rotor blades in

radial direction. The principle of the

impulse type has been adopted as being

the best, and the only alterations that

took place were in the manner of guiding

the steam onto the wheels. The Zoelly

turbine has gone through many stages of

work with steam velocities which do not

or only in a very slight degree exceed

the velocity of sound belonging to the

conditions of these stages. At any rate,

the excess of velocity over that of sound

is in the intermediate stages never so

great as in the first and last stages.

The total drop of pressure available

be used, permittinff an easy inspection

at all times. In the case of turbines run-

ning at 3,600 revolutions per minute a
flexible shaft is used, so that the critical

speed is sufficiently below the working

speed; but in the case of turbines run-

ning at 1,800 revolutions per minute and
under, the contrary is the ease, the shaft
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is rigid and the critical speed is above

the working speed. The shaft is sup-

ported by two bearings which are lub-

ricated by oil under pressure, and is

connected by means of a rigid or flexible

coupling (usually rigid) to the generat-

or or machine to be driven. The casing

is built up in two halves, the joint being

horizontal, so that the rotor can easily

be inspected without dismantling the

bearings. An idea of the accessibility of

all the important parts can be gained

from the illustration shown.

The impulse type allows large clear-

ances in radial and axial direction. The
axial clearances of the runner blades as

well as the radial clearances are about

2 inches., nevertheless, the steam con-

sumptions obtained with the Zoelly tur-

bine is claimed to be lower than that of

any other make, particularly for the

large size high speed units. It is what
can best be called a commerial machine,
that is a macliine giving, with the great-

est reliabilitv, best economy and least

wear, with a minimum of attendance re-

quired. The total thermodynamical effi-

ciency obtained has been as high as 74

per cent.

Twenty firms are at present licencees

of the Escher Wyss Co., of Zurich, who
built the first mnchines and have since

supplied the bulk of those put on the

market.

Up to 1913, Zoelly turbines of 3,350,-

000 horse power have been supplied by
the Zoelly Syndinate. of which those

built by Escher Wyss & Co., had a capa-
city of over 800.000 horse power. The
largest size machine was 15,000 k.w..

equal to 28,000 horse power. Two of

these units were supplied to the Rhoin-

isch-Westfaelisches Elektrizitaetswerk

(Germany)—one in 1911, and the sec-

ond as a repeat order in 1913. A num-
ber of machines of similar size have been
built for other concerns, a plant of four
10,000 k.w. units for the Chile Explora-
tion Co., of New York, being a pertinent

example.

®
IMPROVING THE ENGINE LATHE

By D. O. Barrett.

IN these days of competition it is highly

important that each manufacturer keep
as nearly as possible all of his tools

working at the very maximum, and while

it is not always possible, and sometimes,

|)erhaps, not desirable, to have the very
latest type of machine tools suitable for

the work, for various rcasjons peculiar to

each manufacturer, it is highly desirable

that the tool producing a certain class

of work shall do so at the minimum cost

as regards the capital invested, the labor

expended, upkeep and depreciation. Of
course, in the . lathe field, the turret

lathe for the greater majority of jobs

is acknowledged to hold supremacy, yet

in a good many cases the old, despised

engine lathe will often produce results

not obtainable by even the best of turret

lathes.

For certain classes of work the engine

lathe is without a peer. The main diffi-

culty for the man in charge is to so

assign the work that both the turret and
the engine lathe may operate most ad-

vantageously. In many instances it is

possible for one turret lathe to serve as

a feeder for several engine lathes; that

is, the second or third operation upon
certain pieces may be done upon less

expensive machines, as well as by less

expensive help, also being done some-

what quicker in point of time, thus

effecting a double saving. Again, the

amount of money invested in a first-

class turret lathe is, in many cases, suffi-

cient to install three or four engine

lathes.

The purpose of this article is to show

a method devised bv the writer for im-

lathes were bored the same size, so that

the tools of any one lathe could operate,

if necessary, on any other. The bars

were held in position by means of a

shoulder on the bar, slightly larger than

the bored hole.

In the cut, in which a cam box for a

gasoline engine is shown, the bar was
slotted and the boring tools held in place

by means of a wedge at the front, these

being removed and replaced again at

each operation. A bushing was pro-

vided in the holding fixture for guiding

the bars at the outer end. After the

hole was bored the carriage was run

back until the bar came entirely out of

the ease, when a reamer was slipped on

the tapered end and then fed through by
hand. For facing, the ordinary cross

slide was used, but this does not show in

the cut, as the tool was removed to get a

tetter view of the method of holding

the piece. It was not necessary to re-

move the tool post at each operation, as

IMPROVING TUB ENGINE r..\THE.

proving the engine lathes under his

supervision. In this case he was not

fortunate enough to have any kind of a

turret lathe at all, and consequently the

desire was to make the engine lathe

perform as nearly as possible all the ad-

juncts of the turret lathe, and tlie labor

and expense involved were amply justi-

fied by the results obtained. In this par-

ticular shop there wore several engine

lathes of practically the same capacity,

and the only difficulty was in refraining

from overloading these machines.

The cut shows the style of cast iron

bridge which was mounted across the

back of the carriage and took the place

of the turret. This bridge was dowelled

on each side of the carriage back of the

tool slide, and the hole for holding the

boring bars was bored by means of a bar

between the lathe centres, so that it

came in exact alignment with the lathe

spindle; the bridges on the different

the cross slide could be run back out of
the way when boring.

In this particular case there is, of
course, one disadvantage to this method
which cannot be overcome, and that is

that facing and boring cannot be done
simultaneously; but in the shop where a
turret lathe is at hand this work would
probably not be done on this machine.

The cost of these bridges and tools is

in most cases very insignificant in com-
parison with the results which can be
obtained, and the writer would recom-
mend this method to anyone who desires

to further increase the' field of useful-

ness of the engine lathe.

The Canadian Westinghouse Co., Ltd.,

Hajnilton, has ojx'iied an olTicc and ware-

I'ouse in Fort William. Ont., with B.

.fames, of Hamilton, in charge.-
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THE VALUE OF A WORKMAN.
A SHORT time a^o the American firm of Niles-Bement
^^ Pond Co. were awarded a contract involving: some
millions of dollars for the equipment of new arsenals in

China. Althouarh other considerations than the amount of

the bid, such as time, quality and capacity of the ma-
chinery involved, were lars;e factors in brinorin<» the work
to this aargressive firm, the whole transaction furnishes

some food for thought on the part of all patriotic citizens

of Canada and the United States.

This business was secured in the face of tke^eenest
competition of Britain, Germany and other great manu-

facturing countries who specialize in this kind of work.

Machinists and tool makers of Belgium are said to receive

less than one dollar per day, while the corresponding em-

ployees on the American continent receive as much as

four dollars for the same period of work. Taking into

account the recognized fact that the American workman
is the highest paid artisan in the world, it would seem that

under certain conditions at least, the size of the wages

paid in the process of manufacture does not materially

affect the cost of the product.

It can hardly, however, be fairly assumed that the

American meciianic can do at least four times as much
work as his foreign competitor, even though he obtain

about this proportion of results. The greater part of this

achievement must be charged to other factors than phy-

sical stamina and endurance. There exists in America

as in no other land, a condition of free competition among
employees as well as employers. This rivalry is without

ill-will, and is towards the attainment of methods of re-

ducing labor and bettering working conditions as well as

to obtaining a greater amount and better quality of the

product.

The manufacturers encourage this by rewarding the

more productive employees with increased pay and pro-

motions in positions, and even though the remuneration is

often complained of, the American workman, more than

any other, is paid in proportion to his accomplishments.

The employers have shown considerable daring in making

the goods and creating the market for them afterwards,

and results have shown that, just as sure as the condition

of the demand affects production, so production will set

up a demand.

By far the greatest element in the enlargement of the

scope of our workmen is the universal spread of broad and

practical education. America is the home of the corres-

pondence school, the cheap technical journal and the

greatest attainments in university education. The appli-

cation of trained mechanics' brains and unhindered per-

sonal effort to the production of the necessities and com-

forts of life have enabled the workman of this continent

to produce, in comparison with all others, the most for his

employer, to be of the greatest value to his country and

to obtain the most out of life for himself.

ROOM FOR IMPROVEMENT IN THE FOUNDRY.
TN nearly all branches of the mechanical trades a very

large part of the gray matter has been devoted to re-

ducing, if not practically eliminating, the physical and

mental effort required of the operatives. This has ,par-

ticularly in some branches of the machinists line, resulted

in practically making it a sedentary occupation, and what
so-called skilled labor is left, is not calculated to severely

tax the brawn of the mechanic. In the pattern shop, the

addition of the universal saw, jointing and grinding ma-
chine is working towards the same end, the stool or chair

now being a necessary part of the patternmaker's equip-

ment. In the foundry alone the progress of mechanical

improvement is having the reverse effect, if any.

A number of companies have put forth creditable ef-

forts in the direction of making life easier for the moulder

but much remains to be done in this direction. The cutting

of the sand by machinery and feeding it to the

moulds from overhead hoppers; the transference of the

moulds to a pouring floor to be poured by a separate crew

of men, and the extended provision of improved lifting

and handling machinery have been inaugurated complete-

ly or in part by a number of progressive firms. The im-

provement of conditions in the foundry, heretofore more
or less neglected, requires and is worthy of the best brains

of mechanical engineers.
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INDUSTRIAL NOTABILITIES --No. 46

TT ON. GEORGE A. CLARE, M.P., was born at Preston, Ont., June 6, 1854, of German
'-' descent, the son of John and Marguerite (Beck) Clare. He was educated at

Preston Public School and started in his father's stove business in 1875. With his

brother Frederick, and Henry C. Hilborn, he acquired the business in 1881, and oper-

ated under the name of Clare Bros. & Co., being later incorporated under the present

name in 1901.

In matters commercial, Hon. George A. Clare is president, Clare Bros. & Co.,*

manufacturers of stoves and furnaces, Preston, Ont.; president Gait Stove & rurnace
Co., Gait, Ont.; president Clare & Brockest, Winnipeg, Man., manufacturers of stoves

and furnaces; president Canadian OflRce and School Furniture Co., Preston; president

Solid Leather Shoe Co., Preston; director Preston Car & Coach Co., Preston; director

^777

E\

V?7

/±h.

HON. GEOUGB A. CL.\UE, M.P.

Stamped & Enamelware, Hespeler, Ont.
ance Co., Guelph, Ont.

and director Wellington Mutual Fire Insur-

He was councillor of Preston for two years; Reeve ten years; first mayor in 1900,
when Preston was incorporated a town; member County Council of Waterloo, 1888-
1898; warden County of Waterloo in 1895; elected Member of House of Commons, 1900;
re-elected, 1904, 1908 and 1911, and appointed Member Privy Council of Canada, Jan.
1st, 1913.

He married Catherine Fink, daughter of Paul Fink, Waterloo, on April 19, 1876,
there being one son and three daughters of the union.

In religion, Hon. G. A. Clare is a Lutheran, while his club life embraces the Albany,
Toronto; Waterloo, Waterloo; Waterloo County Golf and Country; Gait, Gait; and
Deutscher Verein, Toronto. His residence is at Preston, Ont.—Photo, courtesy the
International Press.
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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

FeiTO Nickel pig iron

(Soo)
Montreal.

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengamock 20 00

Summerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 00

Victoria, No. 1 18 75

Victoria, No. 2X 18 50

Victoria, No. 2 Plain .

.

18 25

$13 65

16 00

25 00
Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

18 10

17 85

17 60

FINISHED IRON AND STEEL.
Per Pound t« I.arce Bayers. Cent*.

Common bar iron, t'.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b., Montreal.. 2.05

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.15

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.15

Beams and angles, Pittsburgh 1.15

Steel hoops, Pittsburgh 1.35

F.03., Toronto Warehonse. Cent».

Steel bars : 2.10

Small shapes 2.30

Warebonse, Freight and Duty to Pay. Cent».

Steel bars 1-60

Structural shapes 1-75

Plates 1-75

Frelcbt, Plttsbnrtrh to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
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MISCELLANEOUS.
OMto

Putty, 100 lb. drums $2.60

Red dry lead, 5 cwt, casks, i>er cwt. 6.00

Glue, French medal, per lb 0.10

Tarred slaters' paper, per roll .... 0.95

Motor gasoline, single bbls., gal. . . 0.21

Benzine, per gal 0.20

Pure turpentine 0.65

Linseed oil, raw 0.65

Linseed oil, boiled 0.68

Plaster of Paris, per bbl 2.50

Plumbers ' Oakum, per 100 lbs ,3.25

Pure Manila rope 0.15

Lard Oil, per gal 0.60

Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

7/16 to i/z-in. . .

.

45.00

0.178 to 0.4218.. 56.25

0.125 to 0.175... 62.25

0.101 to 0.120... 67.50

36.00 21.00

45.00 26.25

49.80 29.05

54.00 31.50

CHAIN.
1/4 inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

Vt. inch 3.45

9/16 inch 3 45

% inch 3.35

3/4 inch 3.25

% inch 3.15

1 inch 3.05

Above qootations are per 100 lb. weigbt.

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $2.75 $2.85

Canada plates, ordinary, 52

sheets 2.75 3.00

Canada plates, all bright 3.90 4.00

Apollo brand, 10% oz.

(American) 4 50 4 40
Queen 's Head, 28 B.W.G. ... 4 30 4 65

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45
Gorbal's Best, No. 28 4 40 4 65

Viking metal. No. 28 4.00 4.20

CAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Quotations f.o.b. fooodrjr.

Prices in cents per pound are quoted for the
different crades.

BELTING—NO. 1 OAK TANNED.

Extra heavy, single and double... 60%
Standard 60 & 10%
Cut leather lacing. No. 1 95o lb.

Leather in sides 85o

BELTING RUBBER.
Standard 60%
Best grades 30%

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

POLISHED DRILL ROD.

Grade Grade Grade
Dia. In. 12 3

49/64 to li/o-in ..$37.50 $30.00 $17.50

33/64 to 3^-in. . . 41.25 33.00 19.25

COLD DRAWN STEEL SHAFTING.

% inch $ 4.95

1 inch 8.05

1% inch 12.65

1% inch 15.30

11/2 inch 16.50

1% inch 19.40

1% inch 22.50

1% inch 25.80

2 inch 29.30
Prices quoted are cents per foot.

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men quahfied to judge the outlook ^nd with whom we
are in close touch through provincial correspondents.

On August 1 the London Metal Ex-
change was closed until further notice.

Montreal, Que., August 3, 1914.—The
prevailing dullness of the last few weeks
in machinery circles still continues. The
European crisis seems to have over-

shadowed the optimistic outlook, and
business is now at a complete stand still.

Prospective bu.vers hesitate to close any
deals, and a general anxiety is very evi-

dent; all cables from the seat of the

trouble being received with feverish in-

terest. For the past week, however,

small orders have been continuing to

pour into the machinery supply houses.

This business serves the purpose of keep-

ing their organizations intact, although

representing but a small turnover.

The intense gravity of the situation

seems to impress everyone. To what ex-

tent the Canadian and' American mar-
kets and commerce will be affected is a
matter of conjecture, and the outlook

seems to be generally far from bright.

Banks have practically ceased to advance
money on even the best of security, and
business is thus additionally crippled.

Nevertheless, as far as the month of .July

is concerned the returns issued by the

civic building department show that the

number of permits granted totaled 354,

valued at $2,521,520, an increase of

nearly a million dollars over the permits
issued in the same month last year. The
figures for July, 1913, were 352 permits,

valued at $1,555,665. The reason for the

increase was that there were issued per-

mits for three churches and for the large

Loyola College that is to be erected in

Notre Dame de Grace.

Dealers in steel and iron, who aim to

supply largely European products, and
on account of the uncertainty of receiv-

ing further shipments, prefer rather to

conserve their stock and await develop-

ments. On account of the low prices

of this class material all dealers have a
pretty large stock on hand, and feel cer-

tain that they can supply all demands
for some time to come. However, should
it become necessary, these goods can be
imported from the United States.

Metals.

The metal market is also very dull.

Little or no change in prices has oc-

curred, and all orders are of the band-
to-mouth variety. A fair advance in the

price of tin is about the only change of

note in the price list.

Toronto, Ont., August 4, 1914.—It is

impossible to form any definite opinion
as to what will be the effect on business
in Canada of the international complica-
tions in Europe. The extent of the effect

will depend upon the length to which
the powers concerned will go in prose-
cuting their respective causes. It is un-
thinkable that such a calamity as a gen-
eral European war should become an
accomplished fact, but the situation is

very grave and signs are not wanting
this will happen. Even if better coun-
sels prevail and peace reigns once more,
the effect already produced will leave its

mark on business conditions for some
time. Great difficulty will be experi-

enced in obtaining funds for financing

new works, as banks will be obliged to

conserve their resources to the utmost.
The improvement in trade which we
were beginning to enjoy will receive a
serious set-back, and it is highly prob-
able that construction work of any mag-
nitude will be stopped until the trouble

has subsided and confidence is restored

in financial circles.

The crop reports are not quite so satis-

factory, and indications are that about
an avterape crop will be gathered this

year. If the war continues, better prioes

will be obtained, which will oflet to some
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extent the disappointment occasioned by
the reduction in yield.

The Steel Market.

No change of any importance is no-

ticeable in the iron and steel markets as

yet, although the outlook of hostilities

in Europe is bound to have a serious

effect on the steel trade here. It is diffi-

cult to say how serious the situation

really is, but it will no doubt call a halt

tC' any large expenditures as railway ex-

to any large expenditures, such as rail-

way extensions and on public works.

European war news has not yet affect-

ed the steel trade in the United States

except in the rise in price of some im-

ported products, such as galvanized

sheets, etc. An effect will no doubt be

felt on account of the increased diffi-

culty in financing. Up to the present

time a slight improvement in the situa-

tion had been noticeable, July proving

practically as good a month as June both

as regards tonnages booked and pro-

duction. The United States Steel Cor-

poration statement for the June quarter

shows a falling off in earnings of 50 per

cent, over the corresponding quarter last

year, but an improvement over the first

quarter of this year.

Pig Iron

The pig iron market is dull, and does

not show any indication of improvement.

Reports from the United States indicate

that the pig iron market generally is

quiet, although in some districts better

conditions prevail. Prices continue

stationary.

Machine Tools.

The demand for machine tools is quiet,

and shows no tangible improvement. In
view of events in Europe it is highly

probable that the demand will fall off

still further, and the market become
quieter than it has been for months.

Metal Markets.

The European crisis is affecting the

metal market, and a general slowing up
in business is noticeable. Prices are

fairly steady, with the exception of tin,

which has taken a big jump, having ad-

vanced 20 cents a pound, with the pros-

pect of a further rise. The New York
Metal Exchange will reopen to-day after

being closed for several days.

Personal
T. R. Perkins, assistant manager of

Toronto branch of the Pedlar People,

Ltd., has been appointed manager of the

Winnipeg ofBce.

A. F. Hatch, formerly president of the

Canada Steel Goods Company, of Hamil-
ton, Ont., has been appointed general
manager and treasurer of the Hamilton
branch of the Steel Goods Company, of

-New Britain, Conn., the latter company

having absorbed the former. Operations
will be commenced without delay on the
erection in Hamilton of an extensive new
plant.

Captain Alex. Cameron died on July
22, at Owen Sound, Ont., at the age »f
84. Captain Cameron was bom in Scot-
land and came to Canada at the age of 7.

Tend

Trade Gossip
The Eberhard & Wood Mfg. Co., have

purchased two Wright & Wood motors
from the Dominion Machinery Co., To-
ronto.

The Turbine Equipment Co., Ltd.,

Toronto, has recently obtained an order
from the J. W. Danforth Company for
two De Laval 125 h.p. steam turbine-

driven centrifugal pumps.

The Crescent Machine Co., Ltd., 20
Longueuil Lane, Montreal, are going to

manufacture the " Warner " silent

tumbling barrel, described in Canadian
Machinery issue of July 16 as a product
of the Warner Bros. Co., Bridgeport,

Conn.

The Refrigeration & Engineering Co.,

of Winnipeg, have been awarded a con-

tract for a Campbell oil engine by the

town of Shoal Lake, Man. The Canadian
General Electric Co., Toronto, was
awarded a contract for the electrical

equipment.

Mussens, Ltd., Montreal, have re-

ceived an order to equip the shop of the

Cook Construction Co., of Halifa'x, N.S.,

with a complete line of machine tools, in-

cluding lathes, planers, drills, and pipe
machines. The Cook Construction Co.

is engaged in the extensive improvements
now l)eing made to Halifax harbor.

Representation Discontinued.—We are
advised that the arrangement whereby
the Canadian Fairbanks-Morse Co. have
been exclusive agents in Canada for the

Niles, Bement. Pond Co. ,and their Can-
adian subsidiary, the John Bertram &
Sons Co., Dundas, Ont., has been dis-

continued as at August 1. The Canadian
Fairbanks-Morse Co. will continue to

j'epresent the product of the R. Mc-
Pougal Co., Gait, Ont., as also the

Brown & Sharpe line of milling ma-
chines, grinders, screw machines. Ar-
rangements have further been made
with William Seller & Co., Philadelphia,

who for many years have been manufac-
turers of railroad machinery, etc. In
lieu of the representation of the Pratt

& Whitney line of small tools, which
was also discontinued at August 1, the

following lines will be carried by the

Canadian Fairbanks-Morse Co. :—Cleve-

land twist drills and reamers. Brown &
Sharpe milling cutters, and Wells Bros.,

of Canada, Ltd., taps and dies.

ers

Ottawa, Ont.—Tenders will be re-

ceived until Monday, August 31, 1914,
for the construction of harbor improve-
ments, being a wharf and approach at

the foot of Wentworth street, in the

City of Hamilton. Plans and forms of
contract can be seen and specification

and forms of tender obtained at the

Department of Public Works and at the
offices of the District Engineers, Con-
federation Life Building, Toronto, Ont.;

Windsor, Ont., and on application to the
Postmaster at Hamilton, Ont. Blue
prints can be obtained at the Depart-
ment of Public Works by depositing an
accepted bank cheque for the sum of

$20, made payable to the order of the

Honorable the Minister of Public Works,
which will be returned if the intending

bidder submit a regular bid. R. C.

Desrochers, secretary.

Toronto, Ont.—Tenders will be receiv-

ed up to Monday, October 5th, 1914, for

constructing across the Don Valley a
bridge consisting of five steel arch spans,

with piers and approaches, the width
being eighty-six feet and the length, ap-
proximately, sixteen hundred and
eighteen feet. Bidders may obtain

specifications, including plans and form
of tender, on application to the Com-
missioner of Works, Toronto, after pay-
ing to the Commissioner of Works, $25
for each set, this sum to be refunded
upon return of plans. The engineer's

estimate of quantities will also be sent

on request. Specifications, including

plans, may be seen at the offices of the

Commissioner of Works, Toronto; the

Commercial Intelligence Department of
tlie Board of Trade, London, England.
Those desiring to submit tenders on re-

inforced concrete construction for the

above bridge are hereby notified that

they may prepare and submit, without
any expense whatsoever to the city, their

own plans and specifications, based on
the loading given in the specifications

for steel construction, and may tender

on the same. These tenders will be re-

ceived up to noon on Monday, October

5th, 1914.

Refrigeratioji

Regina, Sask.—The buildings and
plant of the Regina Cold Storage Co.

have been sold for $27,000.

Lethbridge, Alta.—Delany's, Ltd., have
installed a $5,000 ammonia cold storage

plant in their market on Fifth Street.

Montreal; Que.—R. E. Bostrom, Mc-
Gill Building, Montreal, is the architect

for the proposed artificial ice plant for

the Montreal Arena Co.
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Lngineenng
Pembroke, Ont—James Sarsfield is in

the market for 800-gallon fire engine.

Shawinigan Falls, Que.—The Belgo-

Canadian Pulp and Paper Co. will in-

stall a new power plant.

Kincardine, Ont.—The Water and

Electric Light Commission has purchased

a boiler from Hunter Bros, of this town.

Rigaud, Que.—The Rigaud Granite

Co. are in the market for a stone crush-

ing plant, cars, electric motors and other

equipment.

Weybum, Sask.—^Keely Bros., of

Omaha, Neb., have established a tem-

porary plant for making boilers and will

later build a modern shop.

Berlin, Ont.—A Toronto syndicate has

purchased the plant of the Berlin Central

Heating Co. It is proposed to make con-

siderable extensions to the plant.

Montreal, Que.—Damage estimated at

$5,000 was done on July 29 when the

main building of the Bordeaux Foundry

Co., at 6332 Bordage Street, was gutted

by fire. The origin of the blaze is un-

known.

Prince Rupert, B.C.—Mr. T. W. Shef-

field, formerly Industrial Commissioner

of Regina, is reorganizing the Rupert

Marine Iron Works, an industry which

promises to be of great importance to

this city.

Stony Mountain, Man.—Good progress

is beinir made on the power house and

station for the street railway, which is

being built in Oak Park. The steel is

already laid to this point, ready to bring

111 the machinery.

Medicine Hat, Alta.—The Saskatche-

wan Bridge and Iron Co. is now employ-

ing a large force of men in the com-

pletion of their new plant, the steel work

being already up. By fall, according to

the plans of the directors, the factory

should be in full operation. About one

hundred hands will be employed in the

new plant, and a capital investment of

something like $100,000 is involved.

Penticton, B.C.—The Okanagan Valley

Electric and Power Co. has completed the

purchase of the Oroville electric light

plant from the Similkameen Power Co.

It is stated from a reliable source that

the company intends to develop the

power at the Similkameen Falls to the

fullest extent, with the purpose in view

of operating an electric line, the nor-

thern terminus of which will be Pentic-

ton. .

Edmonton, Alta.—Six million dollars

is the estimated cost of a hydro-electric

plant which may be installed in the Sas-

katchewan River, fifty miles west of

here, by Sir John Jackson & Co., of

Glasgow, Scotland. The plan contem-

plates the development of 40,000 horse-

power. Representatives of Sanderson

& Porter, of New York, submitted an

offer to the municipality two weeks ago

to install a plant, costing $3,500,000 to

supply electrical power to the city on a

sliding scale, ranging from one cent to

a half cent per k.w.h., according to the

quantity used. Under this plan the

minimum guarantee is 5,000,000 k.w.h.

a year. The council will deal with these

propositions within the next two or

three weeks.

Electrical

Bolton, Ont.—Result of voting here

last Monday on Hydro-Electric by-law

was 120 for and 4 against.

Strathroy, Ont.—^Hydro power, it is

expected, will be turned on here early in

September. Wiring operations are now
being rushed along.

Weston, Ont.—Now that the matter of

electric lighting on Scarlett road has

been completely dealt with, the Weston
Hydro Commission will take up the ex-

tension of a line into York Township.

Toronto, Ont.—^Plans, submitted by the

Toronto Hydro-Electric Commission, for

a one-storey brick and stone addition to

the Macpherson Avenue sub-station, have

been approved by the city architect's

department. The addition will cost $15,-

000.

Walkerville, Ont.—The town is to have

light and power competition, the same

as Windsor, the Hydro-Electric Power
Commission offering to pay $75,000 for

the plant and stores equipment of the

Walkerville Light & Power Co., while

the company held out for $9,500 more.

Brampton, Ont.—In response to a peti-

tion of Robert Noble Co., Ltd., millers

of ,Norval and twenty other ratepayers

of the village, the council of the town-

ship of Esquising has passed a resolution

to the effect that' the council contract

with the Hydro-Electric Power Commis-
sion to obtain a supply of power for Nor-
val.

Brantford, Ont.—Work on the hydro-

electric branch line between Brant sub-

station and Port Dover is to be com-
menced immediately, and in a short time

power will be available for Burford,

Scotland, and elsewhere. Engineers

have been over the ground and have laid

out a route. The construction of the line

will be gone ahead with as rapidly as

possible.

Waterloo, Ont.—The demand for

hydro power in Waterloo and vicinity is

constantly increasing. The Hydro-Elec-
tric Commission is taking steps to supply

the farming community west of the town
and have a number of men engaged in

the erection of a line from Waterloo
which will supply the farmers with cur-

rent for lighting and power purposes. It

is expected that it will be completed

within two weeks.

Windsor, Ont.—In connection with the

extension of the main transmission line—
St. Thomas to Windsor—it is reported

that the Provincial Hydro-electric Com-
mission were able to deliver power in

Windsor on August 1. It is understood,

however, that Windsor is not quite ready
with its distributing plant, and that a

week or two may elapse before such is

available. The new line between Dundas
and Niagara is expected to be completed

by the beginning of September. About
eighteen miles of concrete footings have

already been carried through, and thirty

men are working at the rate of about a

mile of footings in a day.

General Industrial
Wingham, Ont.—The Bell factory, of

the Canada Furniture Co., is at present

undergoing repairs.

Hull, Que.—The machinery and plant

of the Canada Cement Co. has been

badly damaged by fire. A loss is esti-

mated at $25,000.

Gait, Ont.—It is announced that puri-

fied gas will be delivered to Gait by Sep-

tember 1. Construction of the purifica-

tion plant at Glenwood is proceeding in

a satisfactory manner.

Samia, Ont.—It is understood thai

Hon. W. .1. Hanna, who is in England at

present, is endeavoring to secure for this
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city the jproposed Canadian branch of a

large British smelting concern.

Hamilton, Ont.—Mayor Allan an-

nounced that it is almost certain tliat the

United Gas & Fuel Co. will build a $1,-

500,000 coke and gas plant here, as was

first announced several months ago.

Iroquois Junction, Ont.—The first pulp

ever manufactured in Timiskaming was

made on July 29 in the big machines at

the plant of the Abitibi Pulp and Paper

Co. Regular production and daily ship-

ments of pulp started last Monday.

Cobourg, Ont.—Geo. Thompson, of

the Tliompson-Macdonald Co., is promot-

ing a new industry here for the manu-

facture of drain tile. The project is to

form a syndicate to purchase a drain tile

machine and make tiles here.

Windsor, Ont.—The Ideal Concrete

Machinery Co. has closed the contract

for its new factory branch on McDougall

Avenue. The building will be started

without further delay and the company
expects to be in operation in September.

The manager of the company will be C.

F. Pulfer, formerly of Walkerville.

Port Arthur, Ont.—A brick plant is

tc be established on the property of the

Canadian Resources Development Co.

At first the plant will turn out 5,000

bricks daily, which will eventually be

increased. It will be in operation this

fall, the material for the erection of the

plant having been already shipped from

England.

Brantford, Ont.—Operations are now
going on for the reconstruction of the

Canada Glue Works at Echo Place, after

the fire that destroyed the plant there

last April. Work has been going on now

for the past six weeks. Construction

has now begun on the walls of the new

building which will be larger and better

equipped than the old plant. Up-to-date

machinery will be installed.

Beamsville, Ont.—President Jas. Ross

of the Dunnville, Wellandport and

Beamsville Railway has announced that

the Hydro Commission has agreed to

take over the D., W. & B. Railway and

complete it to Beamsville. The plan, ac-

cording to Mr. Ross, is to make this line

a feeder for the main line ,which the

Commission is now surveying for be-

tween St. Catharines and Hamilton.

Bridgeburg, Ont.—A branch of the

Hard Mfg. Company, of Buffalo, may be

located here, providing negotiations at

present under way are consummated.

The company ask that fifty thousand

dollars stock be subscribed locally. This,

it is thought, can be arranged for without

any serious difficulty. An option has

been secured on five and one-half acres

of land adjacent to Crook Street.

Estevan, Sask.—F. W. Newcombe,
manager of Estevan Brick & Coal Co.,

is at present in Mason City, Iowa, mak-
ing arrangements for the installation of

new dies at the brick plant here for the

making of hollow brick and other kinds

of hollow ware. The change will also

necessitate some new kilns being built,

as a special process is required in the

drying different to the method now being

used at the plant.

Granby, Que.—Work on the installa-

tion of the new power plant at the Em-
pire Tobacco Factory is expected to com-

mence very shortly. There is much
work to be done, including the excava-

tion of a tunnel and the placing of new
machinery, so that it will be several

months before the new building is occu-

pied and the extra plant in active opera-

tion. About four hundred hands are at

present employed, which will be in-

creased as business improves and the

new additions to this establishment are

completed.

Dundas, Ont.—In the course of the

next few weeks Dundas will have another

manufacturing plant added to its list.

The Mercury Mills, Ltd., of Hamilton,

has taken a two years' lease of one of

the plants in the old cotton mill, now
used by the Chapman Engine Works, and

intends establishing a branch factory

here. Workmen are now engaged in mak-

ing extensive alterations and repairs, and

as soon as these are completed the ma-
chinery for carding and spinning of the

finer classes of woollen yarns will be

installed.

Toronto, Ont.—The incorporation no-

tice of the National Explosives, Ltd., a

company capitalized at $2,000,000, with

head office at Toronto, appeared recently

in the Canada Gazette. Mr. Gerard Ruel,

solicitor of the C.N.R., states the com-

pany is being formed in connection with

a reorganization of the Olympic Powder
Co., which has a dynamite and explosive

manufacturing plant at Deseronto. The
incorporation of the new company is

merely a financial reorganization, and

does not mean that the plant will undergo

any changes.

Municipal
Eosetown, Sask.—The ratepayers have

passed a by-law for the purchase of fire-

ilghting equipment.

Ottawa, Ont.—The Board of Control

have decided to purchase road repairing

equipment immediately.

St. Thomas, Ont.—The City Council

has authorized the expenditure of $20,-

000 on repairs and improvements to the

gas plant.

Guelph, Ont.—The new artesian well

near the pumping station is supplying
about 50,000 gallons of water per day
to the reservoir for city use.

St. Thomas, Ont.—The City Council
has authorized the expenditure of $20,-

000 on repairs and improvements to the
present city gas works plant.

Montreal, Que.—The city will shortly

call tenders for 200 lamp standards with

cable connections. The new standards
will be of the single lamp type.

Stratford, Ont.—The Fire, Light and
Cemetery Committee of the City Council

signed the contracts for its new fire

fighting apparatus last Friday.

Outremont, Que.—The purchase of
road-making equipment, including con-

crete mixer, steam drill and a tar kettle,

has been sanctioned by the council.

Regina, Sask.—The City Council has
awarded to the Regina Foundry Co.,

Ltd., Regina, the contract for fabricat-

ing the steel work for the new 5,000,000

gallon reservoir.

Button, Ont—By a unanimous vote

the ratepayers last Friday endorsed a

by-law which provides for a supply of

gas for the municipality from the South-

ern Ontario Gas Co.

New Toronto, Ont.—Plans for the new
pumping station in connection with the

waterworks system have been approved

by the Board of Health, and as a result

tenders will be called shortly.

Vernon, B.C.—The city will spend

$100,000 on improving the sewage sys-

tem. A new disposal plant will be erect-

ed. Cummins & Agnew are the en-

gineers.

Courtright, Ont.—Great progress has

been made under direction of 0. M. Post,

of the Union Gas Co., in laying the pif>e

lines into this town, and this week will

likely see this part of the work com-

pleted.

Montreal, Que.—Tenders for the erec-

tion of a fire and police station for the

town of Maisonneuve. at a cost of $70,-

000, will be called shortly by the archi-

tect, Marius Dufresne, Ontario Street,

Maisonneuve.
*

Winnipeg, Man.—Two sets of pre-

liminary plans for better traffic facili-

ties at the St. James subway have been

placed before the works and property

committee by the Winnipeg Electric

Railway Co.

Samia, Ont.—City Engineer McLean
states that if nothing goes wrong, the new
waterworks, under construction at the

lake shore, will be pumping water by the
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Electrical Equipment for Motor Driven Machine Tools-I
By C. Fair

•

The importance of motor drive for the machine shop is every day becoming more evi-
dent and more thoroughly appreciated, and it is worthy of note that in practically all neiv

.industrial plants where power is required, electrically-driven machinery has been installed.
Little trouble is noiv expeiienced with either motors or control for the ordinary type of ma-
chine tool, due largely to a better understanding of the situation betiveen machine builder
and user.

ORIGINALLY, lighting was the

principal, if not the only, advan-
tage claimed for electricity. Little

was known of shop equipments as we
now see them. It is doubtful if there

were any electrically operated cranes or
if there was any electrical transporta-

tion in shops. The first few motor drives

were scattered and confined practically

to line shaft drives and to portable

drills with flexible shafts, while the in-

dividually driven machine tool was
about as much of a curiosity then as an
individually steam engine driven ma-
chine tool is to-day. When motors were
installed to replace the numerous en-

gines scattered about the shops or to

break up the long mechanical transmis-

sion lines, a great saving in power and
improvement in continuity of service

were noticed, and it was during this

period that many of the claims of saving

in power were made that now appear
rather extravagant.

It will be seen how enormous were the

power losses when one considers that

steam was often transmitted to numer-
ous engines for long distances, from one

or more power stations, through small

pipes which were often uncovered, or

else the power was distributed by long

shafts transmitting power from one

building to another or from one shaft to

another, around comers, by quarter

turned belts and to various floors, etc.

When the long shaft or any part of the

long transmission system was broken, it

often tied up a large part of the plant

until key-ways could be cut and the

shafts re-coupled or a section of the

shaft replaced, or the belts repaired, as

the case might be.

The Manufacturers' Attitude.

To-day the two important questions

continually before the manufacturer are

how to increase production and how to

decrease cost. In the majority of cases

labor is the greatest cost of production.

Thus, where machine tools are a con-

siderable factor in the production, the

importance of obtaining a maximum out-

put from the tool is evident. Tools that

are limited in their productiveness be-

cause of the lack of power at the tool

are a source of expense to the manufac-
turer, not only on this account, but on

account of the excessive labor due to the

I'liwcr nnrt MlnlnK Rnglaeerlng Depart-
tni-nt. fJciicrnl Elprtrlc Co.

additional time required. The power
cost of production is comparatively
small, roughly, varying from one to three
per cent., while the labor cost is usually

a very large item of the production cost,

often amounting to 50 per cent, and up-
ward. If, therefore, by increasing the

power on a given tool its output can be
increased, the conclusion is obvious.

Motor Drive Importance.

The importance of motor drive for

the machine shop is every day becom-
ing more evident. Recent tariff legisla-

tion is causing American manufacturers
to see, as never before, the necessity of

using the most modem methods in order
to compete with manufacturers of other

countries where labor is cheaper; hence
the continuous growth in the installation

of electrically driven machinery. In
practically all new industrial plants

where power is required, electrically

driven machinery has been installed. Due
to the great improvement in motors, ac-

cessories, and methods of application,

and owing to the large number and
variety of motor-driven tools in service

to-day, the relationship of motors and
control to machine tools is much better

understood by the machine builder and
the user than heretofore. Consequently,

comparatively little trouble is experi-

enced with either motors or control for

the ordinary type of machine tool. Mis-

applications of both motor and control

occur occasionally, due largelv to insuffi-

cient or unreliable information regard-

ing the characteristics of the machine,

but the number of these misapplications

is relatively small.

The tendency for both over and
under-motoring machines is con-

stantly growing less, owing to the

large number of tests which have been

made, to the accurate information avail-

able, and to the great number of motor-

driven machines now in service. There

is still, however, a slight tendency on the

part of some machine builders to over-

motor their machines either with the

mistaken idea of the strength of the

machine or with the idea that possibly

prospective customers will be impressed

with the enormous power required by

their "heavy type" machines.

Conversely, other manufacturers want

to show how little power it takes to

operate their '
' very eSicient '

' machines,

and consequently get into overloaded

motor troubles. These extremes are

gradually disappearing, and a more nor-

mal condition is taking its place. In a

comparatively short time t!ie greatly

over-motored and under-motored ma-
chine will be a thing of the past, at least

in so far as the general type of machine
is concerned.

Motor Drive Ratings.

A number of manufacturers have al-

ready recognized three ratings of motor
drive on certain of their machines;
namely, heavy, medium, and light. Much
of the existing trouble in motor appli-

cations to special machines, or to ma-
chines rigged for special operations,

could easily be avoided if only pre-

liminary tests were made with a tem-
porary motor before making the per-

manent installation. A not uncommon
source of trouble with motor-driven

tools, and one that could easily be avoid-

ed, is that of attempting to increase the

productiveness of the tool considerably

by speeding up the machine, increasing

the cuts, or attaching automatic feeding

devices, etc. Although any one of these

changes will increase the productiveness

of the tool, the motor must not be over-

looked for, if the tool were originally

under-motored and the capacity of the

motor is not increased when the change
is made, trouble is very apt to result.

Increasing the productiveness of the tool

calls for an increase in power, although

there are some cases where this is not

true.

Motor Drive Advantages.

Although the advantages of the motor
drive have been dwelt upon at length

numerous times, a brief statement of the

advantages derived from electrical in-

stallations will perhaps be worth re-

peating :

1.—Maximum output of the direct con-

nected tool, due to greater power and
overload capacity, absence of slipping

belts, closer speed regulation which
allows a maximum cutting speed for

metals of varying degrees of hardness,

rapid speed changes, quick starts, stops,

reversals, independent operation of

auxiliaries and ease of manipulation

through convenient control stations. Too
much stress cannot be laid on maximum
output of tools.

2.—Power distribution not only for



132 CANADIAN MACHINERY Volume XII.

tools, stationary or portable, but for

lights, cranes, elevators, furnaces, weld-

ers, transportation, etc. This means
that power and light can be had quickly

and cheaply in any part of the buildings

or yard, permanently or temporarily

without regard to structural conditions.

3.—Elasticity in the arrangement of

tools. Tools can be arranged to the

greatest advantage for sequence of op-"

eration in routing work, and also for

good lighting as well as for compact-
ness when necessary.

4.—Ease of adding new tools and of
moving and rearranging tools. Ease of

adding new tools means a great deal in

growing plants. Rearrangement be-

comes necessary after reasonable growth
or because improvements in methods of

manufacture call for a better routine of

work.

5.—Head room for cranes, hoists, etc.

For example, note the expensive manner
in which work is often handled because
belts or shafting interfere with the in-

stallation of cranes or hoists.

6.—Facility for running only such
tools as are required for overtime work.

7.—To a large extent the elimination

of belts and belt troubles.

8.—Unobstructed light and sanitation.

Numerous belts obstruct light, whether
natural or artificial. Under the modern
structural conditions, avoidance of the
well understood difficulties of line shaft

installation in concrete buildings.

9.—Safety to operators. The indivi-

dual motor drive offers absolute protec-

tion to the operator from accidential

starting up of the machine by merely
opening a switch. Machines so protect-

ed cannot be started unexpectedly by
the starting up of line shaft, the creep-

ing of belts from loose to tight pulley,

the sticking of clutches, etc., or by the

accidential tripping of clutches by the

operator. This additional safety is of

particular advantage on machines re-

quiring certain setting up operations, as

on punch presses, etc., also by the fact

that machines can be quickly stopped

from any one of a number of motor con-

trol stations.

10.—Competition to-day necessarily

means the monotonous duplicate system
of manufacturing wherein the individual

makes only one part of the finished pro-

duct. It is now recognized as not only

desirable but as economical that some
form of interest be restored to help

break this monotonous routine of dupli-

cate manufacturing. This can and is be-

ing accomplished in a manner by making
the surrounding attractive. Electric

drive not only increases production, but

reduces to a minimum many of the un-

attractive features of the shop, such as

overhead revolving pulleys, masses of

moving belts, noisy transmission, stir-

ring up of oil and dust, and bad lighting

conditions. Electric drive also reduces
many heavy manual operations to a
minimum by the use of auxiliaries. It

pays to capitalize cheerful surround-
ings.

Increased Cutting Speed Feature.

The general use of high speed steel

has made it not only possible, but neces-

sary for economical production, that the

cutting speed be increased in order to

meet competition. Increasing the cutting

speed naturally means more power; and
while much has been said from time to

time regarding the increased production
and saving in power due to applying the

power direct to the tool, yet the writer

has very serious doubts if anything like

the real importance of this direct appli-

cation of power is realized in many
eases, even by those who are advocating
it. For instance, the saving of power is

looked upon generally as a matter of
how much of the transmission friction

load can be saved, and, though this sav-

ing may amount to 50 per cent., it is in

many cases only a part of the real sav-

ing, as has been proved by numerous
tests made by the writer.

The slipping, due to a belt not being

able to pull its cut, means waste power
and loss of production. If the cut be

heavy enough, the maximum slip will be

reached when the machine is stalled, the

power input remaining approximately

the same. The load is now entirely one
of friction due to slip in the belt. A
familiar illustration of this fact is that

of an operator decreasing the depth of

his cut on account of the slow down, be-

cause the belt will not carry the load.

The solution of this would seem to be to

increase the size of the belts. This will

suffice in some cases, but there are num-
erous instances where either there is not

room to increase the width of the belt

or where step cones are used the number
of steps will have to be decreased; such

means as multiple countershafts or addi-

tional gearing being included to complete

the speed range. Furthermore, it is dif-

ficult to shift large belts, and this

method generally results in much loss of

productive time.

As previously mentioned, up until a

few years ago in the majority of shops

where motors were used they were usual-

ly belted to the line shaft or counter-

shaft of the tool. Adjustable speed

motors were not so commonly used then

as now, nor were they made in the great

variety of sizes and speeds now obtain-

able. To-day, especially in the case of

new tools with their requirements of

high power and close speed regulation,

it becomes not only more convenient, but

in many cases almost a necessity, to ap-

ply the motor directly to the tool.

In driving tools with individual

motors it will be noted that the motor

not only supplies the power and speeds

best adapted to the tool, but that in the

case of variable speed tools the speed
range of the adjustable speed motor
alone in many cases will cover the entire

speed range of the tool. The motor and
its controlling apparatus should when-
ever possible be connected directly to the

tool, thus making a compact unit. This
I'as also the additional advantage of al-

lowing the entire machine to be moved
by simply disconnecting the leads and
connecting them in the new position. In
the case of portable tools this, of course,

is an absolute necessity.

Kind and Power of Motor.

Many tests have been, and are being
made, to determine the kind, and the

horse power of the motor that should be
I'sed for different types and sizes of

tools; but to the present time the motor
is generally considered only as a means
of driving the tool and not as one of the

main elements of the tool construction.

Recent motor improvements will produce
many new designs in tools with corres-

ponding higher efficiencies.

While there are numerous motor ap-

plications to machine tools which are a
decided credit to the machine designers

and for which due credit should be given,

there are still many motor applications

where it is only too plainly to be seen

that the motor is an after-thought and
thus much of the advantage of the ap-

plication is lost. In order to derive the

greatest advantage from motor drive, the

motor should as far as possible be direct-

connected to the machine. There are to-

fiay many cases where motors are driv-

ing machines through unnecessarj- auxili-

ary ajiparatus. This additional apparat-

us not only takes up valuable floor space

and wastes power, but fails to give the

m.iximum output available when the

iiiotcr could be connected directly to

1 otter advantage and in some cases at

nriually less cost.

From the foregoing it '."i'l be seen that

the advantages derived from an up-to-

luilc direct method of applyiuj; the motor
n:)t only increase-: the prodiirtivencss of

t.'ie tool, but also decrease? the actual

power required, by the extent of the

fiiclion lond 'oss, and also di'creases the

fir-t cost of the motor on account of the

less horse power required. The writer

knows of cases where improved drives

have cut the power required to half and
even less. A cheap first cost is some-

times an expensive investment.

The advantages of individual motor
drive for large tools and for certain of

the smaller tools have been conceded for

years, but there are many tools where

either the cost of the motor or the cost

of applying the motor to the tool on ac-

count of the construction of the machine

is prohibitive. This cost could be modi-

fled in making the motor a part of the

tool rather than a mere addition to it.
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The Coming Foundrymen's Convention and Exhibition

Despite the general business depression in existence for a considerable period previous to

the outbreak of an all-European war, with all its horrors, and the certain further disloca-

tion of industrial enterprise, there is ample evidence that in attendance, quality, quantity

and influence of subjects to be discussed and manufactures exhibited, this combination
function will surpass all of its predecessors.

THE advance programme for the

Annual Convention of the Ameri-
can Foundrymen's Association at

Chicago, September 7-11, has now been
prepared, and will be generally as

follows:

—

Monday, September 7.—Registration

at the LaSalle Hotel.

Tuesday, September 8, 10 a.m.—Joint

meeting with the American Institute of

Metals and Associated Foundry Fore-

men at the LaSalle Hotel. Formal ad-

dresses to be followed by a number of

papers on "Safety Work in Foundry
Operations. '

'

Tuesday, 2 p.m.—Individual session of

the American Foundrymen's Association

at the LaSalle Hotel. Papers will be

presented on "Foundry Construction

and Equipment."
Wednesday, September 9, 10 a.m.—

Joint meeting with the American Insti-

tute of Metals at the Saddle and Sirloin

Club, adjacent to the International

Amphitheatre, where the Foundry and
Machine Exhibition Co. will conduct its

big exhibition of foundry equipment and
supplies. This session has been termed
a

'

' Cost Congress. '

' Papers will be read
and addresses delivered on the necessity

of obtaining accurate costs in foundry
operations. How to make bids for work
will be discussed, and a report on this

all-important subject will be submitted.

The cost committee of the American
Foundrymen's Association will present

its annual report, suggesting a revisioq

of the Standard Foundry Cost System
and a number of papers will be read on
"Efficiency in Foundry Operations."

Wednesday, Noon.—Ladies' luncheon
at the Stockyards Inn.

Wednesday, 2 p.m.—Entire session de-

voted exclusively to the discussion of

"Malleable Foundry Practice."

Wednesday Afternoon.— Stockyards
inspection.

Wednesday Evening.—Visit to the

White City.

Thursday, September 10, 10 a.m.

—

This session will be devoted to "Steel
Foundry Practice," the programme be-

ing prepared by R. A. Bull, senior vice-

president of the American Foundry-
men's Association.

Thursday, 2 p.m.—This session will be

devoted exclusively to the presentation

of papers and' the discussion of "Grey
Iron Foundry Practice."

Thur.sday Evening.—Banquet at the

LaSalle Hotel, for members only.

Speeches will be limited to one or two
addresses by speakers of national fame.

Banquet for ladies at the LaSalle Hotel.

Convention Papers.

We are advised that both the Ameri-
can Foundrymen's Association and the

American Institute of Metals have pre-

pared technical programmes of unusual

length, and which will contain many
features of interest to all foundrymen.
Practically forty papers and reports will

be presented and discussed by the mem-
bers of the American Foundrymen's
Association at their various sessions. A
partial list of papers and reports

follows:

—

Papers on Safety Work.

"Safety in Foundry Operations," ad-

dress by M. W. Alexander, General Elec-

tric Co., West Lynn, Mass.

"Safety First," by W. F. Riedenbach,

Genesee Metal Co., Rochester, N.Y.

"Progress in the Safety First Move-
ment," by Arthur T. Morey, Common-
wealth Steel Co., St. Louis.

"Safety in Connection with Grinding

Wheel Operations," by R. G. Williams,

Norton Co., Worcester, Mass.

"Safety and Sanitation," by A. W.
Gregg, Bucyrus Co., Milwaukee.

"Safety First—Driving Back the

Saloon," by Thomas D. West, Cleve-

land.

Foundry Equipment and Appliances.

"Electric Motors and Controllers for

Foundry Operations," by S. H. Libby,

New York.

"The Second Storey Foundry," by G.

K. Hooper, Hooper-Falkenau Engineer-

ing Co., Detroit.

"Economics of Motor Drive," bv H.
F. Stratton. Electric Controller & Mfg.

Co.. Cleveland.

"Abrasives in the Foundry." by Mr.

Diet';.. Norton Co., Worcester, Mass.

"Refractory Material," by — Kelly,

Hnrbison-Walker Refractories Co., Pitts-

bursh.

"Molding Sand Tests," bv Dr.

Richard Moldenke, Watchnng, N.J.

Cost Congress.

"Foundry Cost Keeping," address by
F J. Stevenson, cost expert National

Association of Stove Manufacturers,

Ilonsick Falls. N.Y.

"Efficiency in Foundry Operations,

the Essential Factor in Reducing Pro-

duction Costs," address by A. K. Hatha-
way, Tabor Mfg. Co.. Philadelphia.

"Efficiency in Foundry Work," by F.

A. Parkhurst, Aluminum Castings Co.,

Detroit.

"Revision of the A. F. A. Standard

Foundry Cost System," by Harrington

Emerson, 30 Church Street, New York
City.

"Prevailing Practice in Estimating

the Selling Price of Castings," by A. 0.

Backert.

Malleable Iron.

"Manufacture of Malleable Cast

Iron," by Harrold Hemenway, H. W.
Cooper Saddlery Hardware Mfg. Co.,

Moline, 111.

"Test of Malleable Cast Iron," by

Enrique Touceda, Albany, N.Y.

"Effect of Silicon and Carbon in Mal-

leable Iron Practice," by A. L. Pollard,

Johnston Harvester Co., Batavia, N.Y.

"Malleable Iron Practice," by J. P.

Pero, Missouri Malleable Iron Co., East

St. Louis.

"Researches in the Annealing Process

for Malleable Castings," by Oliver W.
Storey, University of Wisconsin, Madi-

son, Wis.
Steel Session.

"The Electric Furnace in the Steel

Foundry," by W. L. Morrison, Welland,

Ont.

Discussion of Mr. Morrison's paper,

by G. J. Stock, Darlington, Eng.

"Making Steel Direct from Ore in the

Electric Furnace," by Prof. T. A.

Louden, Toronto, Ont.

"Side Blow Converter Practice," by

John Gregson, Sivyer Steel Castings Co.,

Milwaukee.

"Manufacture of Acid Steel for Cast-

ings," by A. F. Blackwood, Detroit.

"Notes on the Microstructure of

Steel," bv Prof. Wm. Campbell, New
York City.

"Some Defects in Steel Castings and

Remedies for Them," by John Howe
Hall, New York.

"Report of the Committee on Steel

Foundry Standards," by Dudley Shoe-

maker, chairman American Steel Foun-

dries, Indiana Harbor, Ind.

Orey Iron Session.

"Cast Iron With TTnnsual Structure,"

by K. W. Zimmerschied, General Motors

Co., Detroit.

"Elimination of Waste in Bench Mold-

ing," by J. C. Pendleton and R. E. Ken-
nedy, University of Illinois, Urbana, 111.

"Report of the Conservation Con-

gress," by Paul Kreuzpointer, Altoona,

Pa.
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"Report of the Committee on Indus-

trial Education," by Paul Kreuzpointer,

Altoona, Pa.

"Iron and Its Properties," by Peter

r. Blackwood, Michigan Steel Castings

Co., Detroit.

Green Sand Cores, '
' by James Mulvey,

Rensselaer Valve Co., Troy, N.Y.

"Dangers of Specialization," by
Thomas D. West, Cleveland.

"Semi-Steel," by R. H. Probert,

James Leffel & Co., Springfield, 0.

"Tests of Cast Iron," by W. P. Put-

nam, Detroit Testing Laboratory, De-

troit.

"Memorandum on the Preparation of

Standard Speeifications for Cast Iron

for International Export Use," by Dr.

Richard Moldenke.

"Industrial Pioneering, or the Estab-

lishment of a Foundry in a New Terri-

tory," by L. L. Anthes, Anthes Foundry
Co., Detroit.

AMERICAN INSTITUTE OF
METALS.

AN advance programme covering the

1914 Convention of the American Insti-

tute of Metals at Chicago, September

7-11, has been issued by the executive as

follows :

—

Monday.—Registration.

Monday Evening. — Foremen 's ban-

quet. LaSalle Hotel.

Tuesday, 10 a.m.—Joint meeting with

the A.F.A. Addresses of welcome.

Tuesday, 2 p.m.—Reports and A. I. M.
papers. Both meetings on Tuesday to

be held at the LaSalle Hotel.

Tuesday Evening.—Programme open.

Wednesday, 10 a.m.—Joint meeting

with A. F. A. Saddle and Sirloin Club.

Cost congress. Papers and discussion.

Wednesday, Noon.—Ladies ' luncheon

at the Stockyards Inn.

Wednesday Afternoon. — Stockyards

inspection.

Wednesday Evening.—Open.

Thursday, 10 a.m.—Saddle and Sirloin

Club. Papers and discussion.

Thursday, Noon.—Ladies' luncheon,

Marshall Field & Co.

Thursday. 2 p.m.—Papers and discus-

sion. Election of officers.

Thursday Evening.—Banquet at the

LaSalle Hotel (for members only).

Friday, 10 a.m.—Last session.

FOUNDRY AND MACHINE CO.
EXHIBITION.

THE exhibition of foundry equipment

and supplies, under the auspices of the

Foundrv and Machine Co., will be held

in the International Amphitheatre, Chi-

cago, from September 5 to September

11, and the following manufacturers

have already reserved space for the dis-

play of their products:

—

Ajax Metal Co., Philadelphia.

Arcade Mfg. Co., Freeport, 111.

Armstrong-Blum- Mfg. Co., Chicago...

Ayer & Lord Tie Co., Chicago.

Berkshire Mfg. Co., Cleveland.

Besley, Charles H., & Co., Chicago.

Blystone Mfg. Co., Cambridge Springs,

Pa.

Brown Specialty Machinery Co., Chi-

cago.

Buch's, A., Sons Co., Elizabethtown,

Pa.

Buckeye Products Co., Cincinnati.

Carborundum Co., Niagara Falls, N.Y.

Cataract Refining Co., Buffalo.

Central Iron Works, Quincy, 111.

Chicago Pneumatic Tool Co., Chicago.

Clark, Chas. J., Chicago.

Clark, Jas., jun.. Electric Co., Louis-

ville, Ky.
Cleveland Pneumatic Tool Co., Cleve-

land.

Clipper Belt Lacer Co., Grand Rapids,

Mich.

Cobum Trolley Track Mfg. Co., Holy-

oke, Mass.

Curtis Pneumatic Machine Co., St.

Louis.

Dixon, Jos., Crucible Co., Jersey City,

N.J.

Edgemont Machine Co., Dayton.

Essley, E. L., Machine Co., Chicago.

Electric Controller & Mfg. Co., Cleve-

land.

Federal Foundry Supply Co. Cleve-

land.

Felt & Tarrant Mf. Co., Chicago.

Flexible Steel Lacing Co.. Chicago.

Foundry, The. Cleveland.

Garden City Sand Co., Chicago.

Gardner Machine Co., Beloit, Wis.

General Electric Co., Schenectady,

N.Y.

Gisholt Machine Co., Madison, N.Y.

Goldschmidt Thermit Co., New York.

Gould & Eberhardt, Nevi-ark, N.J.

Great Western Mfg. Co., Leaven-

worth, Kas.

Great Western Melting & Refining Co.,

Chicago.

Hayward Co., New York City.

Henion & Hubbell, Chicago.

Hill-Brunner Foundry Supply Co.,

Cincinnati.

Hill & Griffith Co., Cincinnati.

Hunter Saw & Machine Co., Pitts-

burgh.

Independent Pneumatic Tool Co., Chi-

cago.

Industrial Press, New York.

International Molding Machine Co.,

Chicago.

Iron Trade Review, The, Cleveland,

Ohio.

Janesville Wisconsin Molding Sand

Co., Janesville, Wis.

Kawin. Chas. C, Co., Chicago.

King, Julius, Optical Co., New York

City.

Lupton's, David, Sons Co., Phila-

delphia.

McCormick. J. S., Co.. Pittsburgh.

McLain 's System, Milwaukee.

MacLeod Machine Co., Cincinnati.

Midland Machine Co., Detroit.

Monarch Engineering & Mfg. Co.,

Baltimore.

Norma Co. of America, New York.

Norton Co., Worcester, Mass.

Obermayer, S. 0., Co., Chicago.

Osborn Mfg. Co., Cleveland.

Oxweld Acetylene Co., Chicago.

Pangbom Corporation, Hagerstown,

Md.
Paxson, J. W., Co., Philadelphia.

Peerless Parting Co., Ottawa, 111.

Picklands, Brown & Co., Chicago.

Pridmore, Henry E., Chicago.

S. K. F. Ball Bearing Co., New York.

Sand Mixing Machine Co.. New York.

Shepard Electric Crane & Hoist Co.,

Montour Falls, N.Y.

Sly, W. W., Mfg. Co., Cleveland.

Smith, R. P.. & Sons Co., Chicago.

Sterling Wheelbarrow Co., West Allis,

Wis.

Stevens, Frederic B., Detroit.

Sullivan Machinery Co.. Chicago.

Superior Oxygen Co., Pittsburgh.

U. S. Graphite Co., Saginaw, Mich.

Vulcan Engineering Sales Co., Chi-

cago.

Wallace, J. D., Chicago.

Warner & Swasey Co.. Cleveland.

WestinghoHse Electric & Mfg. Co.,

East Pittsburgh, Pa.

Whiting Foundry Equipment Co., Har-

vey. 111.

Wilmarth & Morman Co., Grand

Rapids. Mich.

Wood's, T. B., Sons Co., Chambers-

burg, Pa.

Wyoming Shovel Works. Wyoming,

Pa.
®

DARK GREEN GOLD FINISH.

A DARK green gold can be made in the

following manner :

—

Cyande of potash 3 oz.

Pure silver to be made into chloride I/4 oz.

Pure gold to be made into chloride % oz.

Water 1 gal.

Use hot with a gold anode composed of

three parts gold and one part silver. This

solution will give you a green deposit.

In order to get a dark green, make up a

sclution of:

Water 1 gal.

Caustic potash 1 oz.

White arsenic Vz^z.

Boil together, then add a fe^ drops of

this solution to the above green gold

solution until you get the desired color.

®
Metal Statistics.—Coincident with the

announcement of the members of the

New York Metal Exchange that that in-

stitution would discontinue operations

until further notice, the Copper Pro-

ducers' Association on August 4 an-

nounced that the usual monthly state-

ment of copper production and stock on

hand would be omitted because of the

mixed conditions of the copper market.
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TURRET LATHE AND VERTICAL
BORING MILL PRACTICE.—III.*

By Albert A. Dowd.

pARTS I. and II. of this series of

'^ articles dealt with tlie first and

second settings and sequence of opera-

tions relative to the machining of the

c
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rear hubs of an automobile on the ver-

tical turret lathe. The present and suc-

ceeding article discusses the procedure

adopted in maeliining a front hub.

Machining a Front Hub on the Vertical

Turret Lathe.

AVe sliall now take up the machining

of a front hub in which the bearing seats

at the two ends must be in perfect align-

ment with each other. The work A
shown in Fig. 5 is of malleable iron and

is held by the outside of the hub B in

the special laws D. These jaws are pro-

vided with a shoulder against which the

end of the hub C locates, tliereby obtain-

ing uniform vertical position. A har-

dened and ground tool steel bushing is

fitted to the center hole ot the table and

acts as a guide for the piloted ends of

the boring bars.

Attention is called to the fact that the

upper end of the bushing is of conical

shape, so that any chips or dirt falling

on it will have a tendency to slide off on

to the table. The boring bar E is of

.040 carbon steel and is piloted at it;

lower end J in the bushing K. This pilot

is carbonized, case-hardened and ground

to a running fit. Three high-speed tools

r, G, and H are angularly placed in the

bar and are provided with backing-up

*Part(i I. and II. of thU series appeared
In our July .W and .August fl Issues.

screws so that fine adjustments may be

readily made for diameters.

The finishing bar P is identical in con-

struction with the roughing bar, and the

tools are set for the finishing cut, mak-

ing due allowance for the reaming cut

in the bearing seat. The reamer Q is of

high-speed steel and is finished with a

taper iiole which fits the conical stem on

the arbor S, a suitable driver being pro-

vided as shown in the illustration. The nut

B holds the reamer firmly on the arbor.

The steel holder T is securely clamped

in the tuiTet hole and the pin II acts as

a driver for the reamer arbor. Clear-

ance is provided in the hole so that tha

reamer may float and follow the genera-

tive hole produced by the boring biirs.

A standard tool holder V contains a

finish facing tool W of high-speed steel.

The tool L in the side head is used for

rough undercutting the flange, while that

at N is the flnishing tool for the same

surface. A rough turning tool at M and

a corner rounding tool at complete the

side head turret tooling.

Sequence of Operations—First Setting.

First operation:—The tools shown ii:

cutting position on the work in Fig. 5

ai-e used for the first operation, which is

that of boring the bearing seat aid the

two inner clearance holes wit! the main

head. During the operat-on cl' these

tools the undercutting tool L in the side

head rough faces the under side of the

flange. The purpose of boring tiie two

inner clearance holes is to make sure

that the required clearance i3 obtained

at these points, and in the case of the

lower and smaller »f the holes, the bored

surface is used in the second setting of

the work.

used to face the end of the hub and trim

up the outside of the flange, the tool M
being brought. into play for the work.

Third operation :—Immediately after

the second operation of boring has been

accomplislied, the rapid power traverse

on the machine is started to withdraw

ri<:. 1. STE.VM TRACTOK KEVBRSE SIIAB'T.

Second operation :- -Fig. 6 shows the

remainder of the operations in the first

setting of the work. The second opera-

tion consists of finish boring the interior

surfaces previously rough bored in the

first operation, the boring bar P being

used for this purpose. While this opera-

tion is taking place, tlie side head is

rOURTH OPCRAT/ON riFTH OPERATION

KIO. G. REMAINING OPERATIONS
SETTING.

FIRST

the bar from the hole, and the tool in

the side head is brought up against the

flange and end of hub and used to break

the corners. Very little time is lost by

this method of procedure.

Fourth operation:—The finish facing

tool W is now used in the main head tur-

ret to face the end of the hub, and the

finish undercutting tool N in the side

head takes a light finishing cut with a

coarse feed on the under side of the

flange.

Fifth operation :—Before the side head

has finished its work, the floating reamer

Q in the main head. is inde.xed into posi-

tion, the speed of the machine slowed

down and the hole reamed to size. This

completes the first setting of the work.

AN INDEXING MILLING FEATURE.
By A. S. Loy.

THE casting shown in Fig. 1 was used

as the reverse shaft on a well-known

make of steam tractor. This piece has

two internal faces milled at a taper with

respect to each other, being 3 11-16

inches apart at the one end and 3 3-16

inches at the other. Eacli of these faces

is provided with a steel tftpPr key so

that the insidcs come parallel for a slid-

ing wooden block. Studs' are placed in



136 CANADIAN MACHINERY Volume XII.

the tapped holes shown, and the tapered

keys provide a ready means of adjust-

ment.

The first operation on the piece was
chucking and turning the 2% inch leg.

The tapered sides were then shaped in

as correctly as possible, and the keys
which had previously been milled on the

one side were then fastened in place and

'^? 1
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THE COLLEGE GRADUATE.—III.*

By D. S. Mann.

A GOODLY number of graduates,

upon leaving school, depend upon

their instructors or department heads to

locate positions for them and in most

cases these men are always glad to re-

commend them. However, would it not

be infinitely better for a man, after

graduation, to break loose from the

ties which have bound and restricted his

thoughts and activities for four years

and to actually hunt for a job himself.

Would not the job carry with it a

greater sense of responsibility under

these conditions? The man who depends

upon another to locate and choose a

position for him is in the same class

with the man who lets some one else

prepare liis lessons for him. He has

missed an opportunity to show the world

that he can stand on his own feet. The

writer recently saw an adage to the ef-

fect that a man who has made a success

in business was only justly entitled to

credit if his business had been a com-

petitve one. The commercial world is

practically summed up in the one word,

competition, and the fact must not be

lost sight of that business enterprises

are operated in order to pay the stock-

holders a profit on their money invested

and not merely to provide a lot of con-

venient openings for men who are look-

ing for high-salaried positions with cane-

seated chairs and eight-hour days.

The writer has always contended and

has conducted himself along these lines:

that a man gets or will get, if he has any

ambition, just exactly what lie is look-

ing for and (most important of all),

what he is prepared for. All one has to

do to prove to his own satisfaction that

positions of trust and responsibility are

open is to look through the want col-

umns of our engineering journals. The

majority of these call for trained men

and our colleges do not make any pre-

tence of turning out specialists. A man

who takes the average college course cer-

tainly deserves a lot of credit for the

time and energy which he has expended

but he must not let his energies flag in

the least, in fact, the hardest part is

before him, for he must now get out and,

furthermore, produce in competition

with men who are trained along these

particular lines. He has now to devote

himself to whatever line of work he has

undertaken and proceed to make himself

a specialist and he must concentrate all

his efforts and know no limiting hours.

•Parts I. and II. appeared In our Issues

of July 30 and August 0, respectively.

The letter of John Fritz to Dr. Goss

which was published after his death

should certainly be an inspiration to

college men who have had the prelimin-

ary training which he, however, was not

fortunate enough to have. It is certain-

ly high time that our colleges woke up

their students and put some life into

them outside of that engendered by their

studies and, perhaps, athletics. To do

this it would probably be necessary to

plant some tacks in the cushions of

some of our college professors' easy

chairs. How is it that we expect to turn

out $10,000 a year men under the tute-

lage of $2,000 instructors? If these posi-

tions are available, why are there not

more instructors leaving the schools and

.iceepting these for which they should

be most admirably fitted?

Writing to Technical Journals.

The writer supplies considerable ma-

terial to several technical journals and

is in receipt of letter after letter asking

for the names of parties who can write

on various subjects. Numerous college

men, both freshly graduated and with

several years' experience, have been ap-

proached, but they have all expressed

the opinion that they were unqualified

for this work. This would hardly seem

possible when all college courses contain

a period devoted to English literature.

How many practical men are there whose

methods of expression are exceedingly

raw, yet these self-made men bring

forth ideas that prove to be wonderful

time-savers and money-makers and, after

all. is it not ideas which really count?

Does the college man who thus readily

acknowledges his incompetency as com-

pared to the average man without his

education reflect any credit either on the

institution which matriculated him or

upon himself?

Only one professor during the writer's

college career, and he has already been

mentioned, ever brought to mind that

any such opportunity existed. While it

is perhaps tedious work for some, and

whether the remuneration is ample or

not is a somewhat debatable question,

yet the experience gained is exceedingly

valuable and more than repays any ex-

tra effort exerted. A man's vision is

broadened, his method of expression

improved, and he is brought into con-

tact with other men in such a way that

only good can result. During the course

in English would it not be a good plan

to assign a subject to the class for a

theme and, picking out the most valuable

of these, to send them to some maga-

zine for publication. Such a method as

this would stir up interest in a course

in Englsh which at present is almost an

impossibility in an institution devoted

to engineering: studies.

It would also seem a wise provision in

our colleges to insist upon, or better per-

haps, add as an integral part of the four-

year course, two or three months actual

shop or drafting room experience during

the summer vacations. A man would

come back in the fall with a better idea

of just the sort of preparation necessary,

and would see the benefit of some por-

tions of the course and perhaps the folly

of some others. The writer is willing to

express his belief that those schools

which have the most practical work in-

corporated into their courses, both in the

shop as well as the laboratory, turn out

the best men, at least men who are able

to go out and hold their own. A man

coming directly from school is suddenly

thrown into an entirely new atmosph.?re

and he quite naturally sees things in a

different light from those who have been

actually engaged in the work for some

time; but that is no reason why he

should immediately suggest a lot of im-

possible reforms which do not do his

good judgment any credit. Perhaps many

of these have already been tried or for

some particular reason are not feasible

in the line of work.

With some sort of a preliminary prac-

tical training, much of this would be

brought to his mind, and he would not

feel hurt the first time some of these

visionary methods are proposed to those

in authority and turned down. Any firm

is willing and glad to receive sugges-

tions from their employees which will

enable them to decrease the cost of

manufacture of their product, or will en-

able them to increase their efficiency in

any way.

The writer may, perhaps, have sonie

radical views on the subject, but is

guided entirely by his experience and ob-

servations and of those with whom he

has come in contact. As industrial con-

ditions change and become more and

more competitive, so should our methods

of education change, and men should be

prepared for the conditions as they find

them. It should hardly be necessary for

a man, after putting in four or five years

at college, to put in three or four more

in order to become conversant with any

one line of work. Our colleges must wake

up to the fact that much is expected of

them, and that their development is

being keenly watched by those less for-

tunate, and any disappointing results

throw a light upon this kind of an edu-

cation.
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Arithmetic for the Machinist and Workshop Operative
By J. H. Rodgers

With the further development of this course in arithmetic, it will be found by those who
have followed the introductori/ lessons and profUcd hi/ tliern that the various practical appli-
cations resulting from the succeeding lessons will be easily observed and their time and
labor-saving features so appreciated a,i to be adopted at every available opportunity.

FEEDS.

1^0 doubt tlie adjustment of euttins

tools for machining jobs in different

machine tools in the shop is in larji'e de-

gree a matter of guesswork on the part
of the operator, and where this guess-

work on the mechanics part is derived

from much experience, the adjustment of

the tools or tables becomes very accurate;

but wlien young and inexperienced men
are adjusting the lateral or vertical feed

of a tool or table, the proper adjustment
will in most cases be only a matter of

chance. To help overcome this failing to

some extent, and instill the practice of

using figures in work where their appli-

cation obviates to a large degree the

guesswork of the shop, a few practical

examples are here given.

In chart 31 is shown a skeleton sketch

Most lathes or other machine tools of
modern make usually have a graduated
dii^c placed on parts of the machine where
micrometer adjustment is desirable. In
the cut, chart 31, (a) represents the
ornduated disc, (S) the cross feed screw,

(t) the cutting tool and (W) the work.
To find the lateral feed (F) we divide the
number of divisions moved on disc (a)

by the total number of divisions (d) on
disc (a), and multiply by the pitch of the

cross feed screw (S). or bv formula.

M
F= Xp> or to find the movement

d
cf (a), use formula M==FXdXii-
To solve the above question, the re-

quired result is the number of divisions

to move the disc (a) to remove 5-32 of
an inch in diameter.

=45 divisions.

By formula chart 31

3 80X6
M=FXdXn=^X =

32 1

In the foregoing example, if the feed

screw had been revolved one turn and 15

divisions, what would have been the de-

pression of the toolf

By formula chart 31
' M 95 1 19

F=—Xp^—X—=

—

t
or expressed in

d 80 6 96

the nearest 64th.

19 64 38

—X—=—=12 2-3 or 13-64 inch.

96 1 3

In chart 32 is shown an arrangement,
often seen on machine tools whereby the

movement of the handwheel is transmit-

ted to the feed screw through a pair of

J^- patera/ /^fd
of • numier ' i?f afii/isicins i^n ^rat/ua/ed disc ^
n • numier // /^rea^s per /nc/i ^n screw S
D DifcA cf screw S
M-numier' af diOisions mffi>ect i"7 ^isc C7.

F'^yp M F" X d X n.

1 npo
M. -numter o/
cfiuis/cns maaed

A^- //>reads per incA
on screw S

<i -numier a/ awtsiDns
en graduated ^'sc d

/'• /}i/mier of tee/A /n
jainion /P

<j' ••riu/nier n/ UetA m
elei

jZ^
/; -- ^eTeuafion nr depression

A1
/VxG X d ^^

'2^

E'
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E=elevation or depression of knee (k).

The elevating screw on a milling ma-

chine has a pitch of 1-5 inch or 5 threads

per inch, the graduated disc (a) has 100

divisions, ratio of the bevel gears is 2 to

1, and the pinion is on the horizontal

shaft. What movement will the knee (k)

have if the handwheel is revolved one

turn and 40 divisions?

By formula

M 140

E=
NXGXd 5X2X100

140

5X2X100

7.50 in. or expressed as a deeimal= :.149

In the above example, the ratio of the

gears was used instead of the number of

teeth, but the result would be the same,

as 2 :1 or 30 :15 or 48 :24, etc., would an-

swer the same purpose when figuring, as

definite sizes are not essential.

If, in the above problem the adjust-

ment vertically was required to be .375

in., what would be the movement of the

disc (a) t

By formula

NXGXd 5X2X100
M= XE= X-375=

P 1

375

375 divisions or =3 turns and 75

100

divisions.

If the adjustment required were 7-64

inch.

NXGXd 5X2X100 7

M= XE= X--=
P 1 64

109% divisions, or one turn and 9%
divisions.

In a certain small die slotter the bevel

gears are completely hidden, the screw

(S), chart o'.' lias 6 tlrenJs per inch and

the graduated disc (a) has 50 divisions.

If each division represents an elevation

or depression of the knee (k) equal to

.001 of an inch, what is the ratio of the

two gears (p) and (g) 1

By formula

NXGXd
M= XE or

G M
P
1000 10

P NXdXE 6X50X1 3

40 50

, or — or —
12 15

CoUingwood, Ont.—The management
of the Imperial Wire Company state

that they hope. to start the entire plant

almost immediately. Tor some time the

keg mill has been in operation and this

will be continued.

CANADIAN MACHINERY

Questions and Answers

FOUNDRYMEN having difficulties of

any kind in connection with their

work are invited to forward them to

this department for solution. The

causes of lack of success in the foundry

are of sach variety that one man cannot

possibly succeed in mastering them all.

The greatest possible care will be taken

to give only reliable and tried out advice

on all questions submitted.

Light Casting Trouble.

Question. — We are having much

trouble in getting sound castings in cer-

tain lines of work. Our coke is low in

sulphur, and, as our castings are very

light we are using iron with the silicon

running up to 3 per cent. We have also

us;ed chills, but do not get satisfactory

results.-—A. 0. B.

Answer.—Iron containing 3 per cent,

of silicon is only suitable for very light

castings, such as light hardware, and

will give trouble in those of any size.

Have your moulds well vented and use

skim gates. Get some % or 1/2 inch rod

aluminum and melt a piece about 1 inch

long in 75 lbs. of metal. This aluminum

is pure and will unite with the gas to

form dross and thus eliminate it.

Large Cylinder Mixture.

Question.—Will you kindly give an

analysis for a first-class heavy cylinder

mixture?—T. R. W.

Answer.—A most suUable mixture

for this purpose would contain : Silicon,

1.20 to 1.40 per cent; sulphur, 0.09 per

cent.
;
phosphorus, 0.35 to 0.50 per cent.,

and manganese, 0.50 to 0.80 per cent.

The transverse strength of a test bar 1

inch square by 12" in. long should not be

less than 2,600 lbs., and the tensile

strength per square inch should be at

least 24,000 lbs. per square inch.

Shrink Holes in Aluminum

Question.—We are making aluminum

castings and would like to know how to

overcome shrink holes which give us

considerable trouble.—D. S.

Answer.—There are several causes for

shrink holes in aluminum. There may

not be enough feeders or they may not

be large enough. The moulds are often

rammed too hard or the casting may not

be gated in the proper places. The con-

stitution of the metal itself is often the

greatest cause of the trouble. If some

copper be used in the alloy and the zinc

content be decreased as much as possible,

the shrink holes will be less numerous.

If ingot aluminum is being used, the

trouble is not likely to be in the metal,
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and can be overcome by proper feeding

and the use of chills on the heavy points.

Flux for Brass.

Question.—Please furnish us with

what you would consider a reliable flux

for brass.—T. G. Co.

Answer.—Common salt is the cheapest

and best flux for brass. Put it in the

crucible at the beginning of the heat in

the proportion of about a small handful
to 100 pounds of metal.

Light Malleable Mixture.

Question.—Will you give the chemical
composition of first-class malleable iron

for light hardware castings?

Answer.—A good mixture for this pur-

pose will contain: Silicon, from 0.80 to

1.25 per cent. ; sulphur, not over 0.05 per
cent. ; manganese, not over 0.25 per cent.,

and phosphorus not over 0.20 per cent.

The carbon must not run below 2.75 per
cent, and the silicon should be kept as

near the lower limit as possible.

Plumbers' Ferrules.

Question.—We would like to know of

a good cheap mixture for making brass

ferrules for plumbers.

Answer.—A very much used composi-

tion for this purpose is made up of

copper, 53 lbs.; zinc, 41 lbs. 10 ozs.

;

lead, 5 lbs., and aluminum, 6 ozs. This

is a good fluid mixture, and you will

have no difficulty in running any size

ferrule.

Question.—Will you kindly tell me
what treatment should be given acid

burns of the eyes?—J. B.

Answer.—If clean warm water be ob-

tainable, it should be applied imme-
diately and liberally. Follow with appli-

cation of sweetmilk, allowing the liquid

to flow freely over the eyeball. After

the milk and water washing, warm a

few drops of cocaine hydrochloride and

apply to the eye, and then apply a little

castor oil ; next saturate a small piece of

absorbent cotton with warm water and

hind over the eye with a light bandage.

This cotton should be renewed fre-

quently. The cocaine hydrochloride may
be warmed by putting a few drops in a

teaspoonful of hot water. If the bum
be a bad one, and the eye becomes in-

flamed, use an ointment at bedtime con-

sisting of vaseline and 2 per cent, cocaine

liydroehloride. Burns of the eye result-

ing from potash or hot cyanide copper

scflution should be immediately washed

with clean cold water and tiien bathed

with a strong solution of boracic acid.

This treatment will relieve the soreness

and avoid inflammation, which would

otherwise cause the eye to become very

troublesome.
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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

"AMERICAN" TOOL ROOM LATHE.
'T*HE 14 in. x 6 ft. lathe, with com-

plete tool room equipment, described

and illustrated herewith, is a product of

the American Tool Works Co., Cincin-

nati, Ohio, and was supplied through the

manufacturers' agents (Rudel-Belnap

Machinery Co., Toronto and Montreal)

for tool room work in the Toronto plant

of the S. F. Bowser Co.

This lathe has a patented type of bed
providing what is known as a drop vee;

that special threads can be cut when de-

sired by simply making a slight change
in the gearing of the back quadrant, very
similar to the change required on a loose

change gear lathe to cut different

threads. This feature provides practi-

cally an unlimited range for the lathe,

consequently the machine need never be

found wanting in any emergency. All

gears in this mechanism are steel, the

cone and tumbler gears being cut with
20° B. & S. cutters, producing a tooth

14 IN. X 6 FT. .\MEIiIC.\N TOOL ROOM L.\THE.

that is, the inner or tailstock vee is

dropped below the level of the outside

vee. The construction provides greater

swing over the bed than the rated swing
of the lathe, viz., I514 inches. Probably,

however, the greatest advantage of the

patented bed construction is that it per-

mits the use of a very deep carriage

bridge, thus greatly strengthening the

machine at that point, and thereby elim-

inating the possibility of chatter. It

should also be noted that the ways of

the bed are chilled, offering a very hard,

close grained surface to the carriage

bearings, which, being less subject to

wear, confines whatever wear that does

take place to the carriage bearings,

where it will not effect the alignment of

the machine. The chilled ways also pre-

vent the bed from wearing hollow, con-

sequently, it will hardly be found neces-

sary to resort to replaning to regain the

original alignment.

It is further to be noted that the quick

change gear mechanism fitted is parti-

cularly adapted to tool room work, for

not only does it provide a wide range of

threads and feeds, but it is so designed

of wide section at the base and pointed

at the top. Both lead screw and feed

are furnished, all threading operations

being confined to the lead screw and all

feeding operations to the feed rod. This

tends to insure greater accuracy and
longer life to these members than when
only a splined lead screw is provided,

which is called upon to do both the feed-

ing and threading.

The apron is of substantial design, be-

ing of the box tjrpe with a back plate,

giving all studs a double support, and
thus eliminating all overhang. All gears

are cut from bar steel with the excep-

tion of the large friction gear, which is

a steel casting, and every bearing is

bushed with a renewable phosphor
bronze bushing and is provided with

efficient means of lubricating. Oil reser-

voirs are cast in the back plate of the

apron, into which the oil is led by means
of gravity through pipes from the front.

Oil ducts lead the oil from the reservoirs

to the various bearings, and over each

duct a strip of felt is placed, which

filters the oil and insures a good, clean

lubrication at all times, and also regu-

lates the flow of the oil and prevents
waste.

Probably the most important and de-

sirable feature for tool room work, how-
ever, is the extreme accuracy claimed.

This machine is positively guaranteed to

work within .001 of an inch in 24 inches.

The workmanship of this lathe is also

fully gruaranteed to be of the very best

that intelligent effort, combined with
long experience, skilled workmen and a
complete jig and tool system can pro-

duce, likewise a positive guarantee is

given of every piece of metal entering

into construction.

@
A 12-IN. PRECISION GRINDER.

IN the accompanying cut a 12-in. pre-

cision grinder recently put on the mar-
ket by the C. G. Garrigus Machine Co.,

of Bristol, Conn., is shown. The feature

in this grinder wherein it differs from
most grinders, lies in the fact that it

operates on the rotary principle instead

of the reciprocating. This, of course, in-

creases the speed with which work can

A 12-IN. PRECISION GKINDEK.

be done over that of the reciprocating

types. The_ limit of the machine is a

casting that comes within a circle of 12

in. diameter, and is not thicker than 8 in.

It is claimed by the manufacturers that

the machine will grind to within .0004

in. of accuracy.



August 13, 1914. CANADIAN MACHINERY 14]

The head is supported on a vertical

oscillating column 41 in. long. This col-

umn is attached to the feed shaft which

receives its motion from a pawl and.

ratchet. One tooth movement of the

ratchet wheel lowers the head .000125 in.<

A magnetic chuck is mounted on a

spindle, which is operated by a cone

clutch pulley and connected by gearing

to the cam which operates the wheel

column. The amount of oscillation is

regulated by the adjustment of this cam
roll. Throughout the machine, the bear-

ings are amply large for all require-

ments, and in the wheel column the con-

struction is such that slight wear in the

bearings does not appreciably effect the

accuracy of the machine.

The lever controlling the movement of

the head and the rotation of the clutch

is situated at the side of the machine.

@
A NEW STARTING UNLOADER.

TO maintain a uniform pressure in the

receiver and pipe lines, and to prevent

the engine or motor driving the air com-

pressor from stalling through overload,

tion experienced when stopping against

a load is obviated.

When the motor starts the air is by-

passed to the atmosphere, until the de-

sired speed is obtained, at which point

FIG. 1. STARTING UNLOADER.

it is e.ssential that the compressor, whe-

ther steam, gas or motor-driven, be pro-

vided with some device that will unload

it, when the desired receiver pressure is

attained, and start the air into the re-

ceiver again when the pressure has fallen

but a small amount below maximum or

any predetermined point.

An interesting starting unloader for

motor-driven compressors, in which the

motor current is cut out or in to stop or

start the compressor when a maximum
or minimum load is reached, has recently

been added to the flcild of air controlling

devices by George M. Richards, formerly

ot Erie, Pa. In this latest apparatus the

unloading action is obtained by the

velocity of the air pressure passing

through the chamber and the variation

of the receiver pressure. The compres-

sor is completely unloaded when speed

is reduced about 25 per cent., and by

this action anv recoil on the last revolu-

i'lG, STARTING UNLOADER.

the by-pass valve closes and the air

passes to the receiver until the predeter-

mined pressure at which current is cut

out is reached. Then the by-pass is

opened by the receiver pressure, via the

trigger, against the unloading piston.

The intake air has then, with the com-

pressor unloaded, a practically free pas-

sage through the cylinder, with resultant

cooling effect until the machine stops.

The different loading and unloading

operations are dependent upon the speed

of the machine, and, therefore, entirely

automatic. When the current is cut out

and the compressor slows down, the by-

pass valve opens automatically and un-

loads before the compressor stops. When
the current is cut in, compression does

not occur until the motor has obtained

the desired speed. The principal advan-

tage claimed for this new unloader is the

fact that a compressor equipped with it

will require very much less power to

start it. Such a compressor can, there-

fore, be driven by a motor of much less

loading piston (6), and trigger (35). The
detailed operation in connection with
Figs. 2, 3 and 4 is as follows:

—

Operation Features.

The air from the discharge port of the

compressor enters at the bottom of the

unloader and passes through the open
valve (3), Fig. 3, to the atmosphere un-
til the by-pass valve (3) is closed by the

velocity overcoming the tension of spring

(10). It then lifts check valve (15) and
passes to the receiver connected to the

top of the unloader. Check valve (15)

lis controlled by dash pots (16) and (19)

to prevent its seating at every stroke;

the time of seating being regulated by
vent screw (21), Fig. 4. The small valve

(22) is a vacuum breaker to allow the

check valve to lift freely, while (23) is

a fixed pin for holding the dash pot bush-

ing in place.

The receiver pressure to operate the

trigger mechanism enters trigger cylin-

der (29) through port (40) and filter

(39), Fig. 4, and constantly acts on pis-

ton (30) to close bleeder valve (32), and
closes valve (32) when pressure is with-

in 3 lbs. of the maximum. As soon as

the motor current is cut out and the

speed is reduced about 25 per cent., the

FIO. 4. STARTING UNLOADER.

power than ordinarily used. The operat-

ing parts of this new unloading device

are few and simple, and consist of a by-

pass valve (3), a check valve (15), un-

FIG. 3. STARTING UNLOADER.

check valve (15) seats and presses down
lever (25) and lifts pilot valve (26), ad-

mitting pressure from chamber (1)

through tube (37), Fig. 2, behind piston

(6). Fig. 3 in cylinder (5), and by-pass

valve (3) is forced open by piston rod

(7), Fig. 3.

When the receiver pressure has drop-

ped about 3 lbs., or any predetermined
amount, tension springs (36), Fig. 2,

pull down the trigger piston (30), Fig.

4, and bleeder valve (32). After start-

ing again and the velocity has closed

by-pass valve (3), the accumulating pres-

sure in the valve chamber (1) blows out

of the pilot valve (26) and bleeder valve

(32) until check valve (15) lifts and
lover (25) releases pilot valve (26) and
allows it to close. The tension on
springs (36) is usually so adjusted that

the pressure under piston (30) closes

bleeder valve (32) when within 3 lbs. of

maximum and opens th« valve when the
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pressure has dropped about 3 lbs. In

order to prevent any possible leakage

past pilot valve (26) from acting on pis-

ton (6) and forcing by-pass valve (3)

open a minute hole is drilled at (38),

Fig. 2, to permit this air to escape.

Just before unloading occurs the

bleeder valve (32), Fig. 4, closes and

allows the full pressure to act on piston

(6). While loading it is kept open to

prevent the pressure from acting on the

piston. The baffle washer (34) is to pre-

vent cylinder oil which may blow out of

the bleeder valve from coming in con-

tact with piston (30).

The unloader is generally placed on

the discharge port of the compressor

cylinder, but may be placed anywhere

in the discharge line near the cylinder,

and efficient operation will not be hinder-

ed. The adjustment of the unloader to

the required condition of the compressor

is particularly simple. When the com-

pressor is near the desired speed, lock

nut (13) is backed away and thrust

screw (14) is turned in, thus moving by-

pass valve (3) towards its seat till it

closes automatically by the velocity of

the escaping air, then the lock nut is set

up. When the receiver pressure is with-

in about 3 lbs. of the maximum or cut-

ting out point, then springs (36) on the

trigger are so adjusted that the pressure

under piston (30) closes bleeder valve

(32), and, conversely, opens the valve

when the pressure has dropped the same

amount. After these two single spring

adjustments have been made, the com-

pressor is ready for its regular work

under the required condition of speed

and pressure.

The unloader in no way controls the

starting and stopping of the motor. It

merely unloads the compressor and

keeps it unloaded until it is again started

and up to required speed. The control

ot the motor current is accomplished by

some one of the standard controlling

switches and circuit breakers.

The Yamall-Waring Co., Chestnut

Hill, Philadelphia, Pa., will in the future

manufacture and sell all of the Richards

air-controlling devices.

®
MACHINE-FIRING IN RAILWAY

SYSTEM POWER STATION.

FORMBY power station is situated about

half-way between Liverpool and South-

port, England, close to the River Alt,

thus ensuring a cheap and abundant sup-

ply of water for condensing purposes.

Current is generated for the electric rail-

way owned by the Lancashire & York-

shire Railway Co. and links up Liverpool

and Southport. The passenger traffic car-

ried over this line in the course of a day

is large, joining up as it does the import-

ant seaport shipping center with the resi-

dential seaside town of Southport. Trains

follow each other in rapid succession

from early morning until midnight in

both directions and it will be understood

that a delay on this section of the line

would have serious results. It is thus

very important that the principal fac-

tor in the power station, i.e., the steam-

raising plant, should be maintained in a

liigh state of efficiency and also be com-
posed of units which after careful study

liave been found to be the most reliable

under all conditions of working.

The Power Factor.

The power factor is necessarily an ex-

tremely variable quantity. At certain

times of the day the trains are heavily

laden and at other portions traffic is com-

paratively light. It is thus incumbent

upon the officials to be certain that the

steam-raising plant is highly flexible and

that heavy peak loads may be easily

taken when offered without imparing the

efficiency of the line.

Coal is brought from colleries about

twenty miles away, and is delivered by

leaving each boiler pass through a super-

heater of 35 tubes, of 158 sq. ft. heating

surface, and then go to the main flue, 10

ft. X 6 ft., which runs parallel to and
against the wall between the engine-room

and the boiler-room. The draught is in-

duced by two fans 9 ft. 6 in. in diameter,

one placed at each end of the main flue.

Each fan has eight radial blades, being

driven at a normal speed of 160 revolu-

tions per minute by a compound vertical

enclosed engine of 100 i.h.p. The pro-

ducts of combustion on their way to each

fan pass through economizers, one being

placed at each end of the flue. Each
economizer consists of 720 tubes, 9 ft.

long by 3 11-16 ins. internal diameter,

embracing 7,200 square feet total heating

surface.

Steam is generated at a pressure of 160

lbs. per square inch, and passed from

each boiler through a superheater formed

of a nest of U tubes, giving 150 deg. F.

superheat into the main steam range.

Each battery is a complete unit in itself,

BENNIS STOKERS IN A RAILR OAD SYSTEM POWER STATION.

gravity from hopper wagons on to a

bucket conveyor by which it is carried to

overhead bunkers. From the bunkers,

which hold about 130 tons, the coal is fed

to the boilers by Bemis machine-stokers.

The bucket conveyor, it may be men-

tioned, is also used for the disposal of the

ashes. It should here be said that the

boiler-room is 280 ft. long and 56 ft. wide

and contains sixteen Lancashire type

boilers. Each boiler is 32 ft. 6 in. long,

8 ft. 6 in. diameter, and has a grate area

of 420 sq. ft., and 1,200 square feet of

heating surface, with a normal evapora-

tion of 12,000 lbs. per hour. The boilers

are arranged in two batteries, north and

south. The products of combustion on

having, as already intimated, an efficient

set of economizers so as to utilize the

heat in the waste gases. A separate fan

and chimney distinguishes each battery.

At the same time, the arrangement of the

dampers renders it easily possible to run

the whole of the boilers through either

set of economizers to either chimney. The
chimneys are of steel, about 50 feet high,

and the draught is created by a fan, di-

rect-coupled to a high speed engine. It

is possible when the fan is working at

full speed to produce a suction equal to

2 ins. water gauge at the outlet of the

economizers.

Previous to the installation of me-

chanical stokers, the boilers were hand-
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fired and burning a good class Burgy coal,

but the constantly increasing demands
for steam became a serious problem. Af-
ter careful inquiry and due consideration,

the railway company decided to install

mechanical stokers, and Edward Bennis

& Co., Ltd., who are represented in Can-
ada by G. H. Tod, Toronto and Winnipeg,
were given instructions to fit eight of

these boilers, that is, the whole of the

south battery, with their latest type

sprinkler stokers and self-cleaning com-
pressed air furnaces.

The order was placed subject to severe

and minute guarantees. Any or all of

these boilers were to be capable of

evaporating 14,000 lbs. of water per hour
as from and at 212 deg. F. for twenty-

four hours continuously if required, and
for peak purposes 16,000 lbs. of water
per boiler per hour for short duration.

Under special conditions as to feed tem-
perature, pressure, superheat, etc., and
when burning ordinary Lancashire slack,

the boilers, whilst evaporating the quan-

tities of water stated above were not to

exceed a coal consumption of 1,200 lbs.

for each 10,000 lbs. of water evaporated.

The steam and power required for the

driving of the stokers, fan, engine, steam
jets, was to be deducted before the total

evaporation was recognized. Without the

fan at work and with very little draught
available, each boiler was to evaporate
10.000 lbs. of water per hour.

The tests were carried out in the pres-

ence of the company's officials, and the

results were highly satisfactory and more
than fulfilled the guarantee given. The
water was measured in tanks, each hold-

ing 10,000 lbs. of water, carefully

weighed and calibrated, previous to the
test. The coal was weighed in trucks on
the company's weighbridge which was
guaranteed correct to 7 lbs.

The tests showed that the over-all

efficiency was 81 per cent on the whole
eight boilers and on a maximum evapora-
tion test the evaporation per boiler per
hour, from and at 212 deg. P. reached

23,000 lbs. The economical guarantees

were satisfactorily fulfilled and the plant

was then taken over by the company. It

should be stated that the fuel was
changed by adopting the stokers to a

much cheaper grade, and also that the

boiler capacity had been increased. After
five months' operation, instructions were
given to fit up the remaining battery of

eight boilers with similar stokers.

During the period that elapsed between
the fitting of the two batteries, several

improvements in the throwing mechanism
of the stokers were introduced by the

patentees, and, as a consequence, the last

eiglit boilers were fitted with the balanced
double shovel arm gear. The plant was
erected and tested, to the satisfaction of

the officials of the company and taken
over, and the improvements in the throw-

ing mechanism having given satisfaction,
the latter has been since applied to the
first eight stokers installed.

The boiler-house may now be con-
sidered as a scientific part of the whole
generating plant. CO, recorders are in-
stalled, careful details kept of all par-
ticulars necessary to perfect combustion
and efficiency, and test results have al-
ways been maintained, which fact is a
credit alike to the stoker manufacturers
and to those in charge of the plant
operation.

®
BRONZE MIXTURES.

"IX^E are indebted to the Brass World
and Platers Guide for the follow-

ing bronze mixtures in common use

:

Aluminum Bronze.
Copper 90 parts
Aluminum 10 parts

Acid Bronze.

Copper 52 parts
Zinc 46 parts
Tin 2 parts

High Tension Aluminum Bronze.
Aluminum 2 parts
Copper 63 parts
Zinc 33 parts

High Tension Aluminum Bronze
with Silicon.

Aluminum 2 parts

Copper 63 parts
Zinc 33 parts
Silicon 2 parts

Bronze to be Gilded.

Copper 58.3 parts
Tin 16.7 parts

Zinc 25.3 parts

Bronze Articles Exposed to Shocks and
Great Friction.

Copper 83. parts

Tin 15. parts

Zinc 1.5 parts

Lead 0.5 parts

Bronze Resisting Action of the Air.

Copper 576 parts

Brass 48 parts

Tin 59 parts

Durano Bronze.

Copper 64 parts

Zinc 31 parts

Tin 1 part

Aluminum 2 parts

Cold Blast
, Iron 2 parts

French Bronze.

Copper 58 parts

Zinc 38 parts

Ferro-Manganese 3 parts

Ferro-Aluminum 1 part

Gold Bronze 1.

Copper 97 parts

Aluminum 3 parts

Gold Bronze 2.

Copper 90 parts

Zinc 3 parts

Tin 7 parts

Malleable Bronze.

Copper 56 parts
Zinc 42 parts
Manganese Copper 2 parts

Manganese Bronze.

Copper 64 parts

Tin 8 parts

Yellow Metal 8 parts

Manganese Dioxide 7 parts

Manganese Bronze for Bearing Set.

Copper 80 parts
Tin 10 parts
Manganese Copper 10 parts

Old Peruvian Bronze.

Copper 90. parts
Tin 4.5 parts
Lead 0.2 parts
Iron 0.3 parts

Phosphor Bronze.
'

' Standard
'

' Copper 90 parts
Phosphor Tin 10 parts

Phosphor Bronze for Feed Screws.
Copper 16 parts

Banca Tin 1 part
Phosphor Tin 1 part

Phosphor Bronze for Bearings.

Copper 80 parts

Banca Tin 8 parts

Lead 8 parts

Phosphor Copper 4 parts

Platinum Bronze for Table Ware.

Nickel 100. parts

Platinum 0.5 parts

Tin 15. parts

White Platinum Bronze.
Yellow Brass 65 parts
Nickel 30 parts

Platinum 5 parts

Preston's Bronze.

Copper 55 parts

Zinc 40 parts

Tin 1 part
Nickel 1 part

Cold Blast Iron 3 parts

Red Bronze for Machine Parts.

Copper 74 parts

Zinc 5 parts

Tin 8 parts

Lead 3 parts

Manganese Copper 10 parts

Richard's Bronze.

Copper 55 parts

Zinc 42 parts

Aluminum 2 parts

Cold Blast Iron 1 part

Silicon Bronze for Telegraph Wires.—1.

Copper 99.94 parts

Tin 0.03 parts

Silicon 0.02 parts

Silicon Bronze for Telegraph Wires.—2.

Copper 97.12 parts

Tin 1.14 parts

Zinc 1.62 parts

Silicon 0.06 pMirts
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COMBATTING THE MENACE TO WORLD-WIDE
FREEDOM.

/CANADA IS AT WAR. Although hard of realization
^^ because of our distance from the territory in which
the nations of Europe are so involved, 'tis nevertheless

true. As a nation within an Empire to whom honor, free-

dom and right made duty clear, we are out to help wipe

out the menace and crush the octopus of militarism which
for years has kept Europe sitting on a powder barrel, so

to speak; generally retarded the progress of civilization

over all the world, and kept in chains and slavery a people

who in spite of the latter have shown themselves to be
worthy of a wider and higher field of effort.

We are at war now instead of later, because the time
seemed opportune to his self-deified majesty, the Kaiser,

and to those moral degenerates who pampered his inborn

whim of a world dictatorship. We are not at war with the

people of Germany, but on their behalf, for away deep
down in their heart of hearts, could they now express it,

there would be found hearty appreciation of the activities

against the yoke of autocracy.

Whether the war be long or short, its termination will

only materialize when freedom from the curse of militarism

has been achieved, and the men and women of Germany
have opportunity to turn their universally admitted

talents to higher and nobler purposes. We are enthus-

iastic in Canada, because at one with the whole Empire in

the determination to exterminate this military fanati-

cism once and for all, but we must needs be sober and
be prepared to make the every sacrifice demanded.

In the mad rush amounting almost to panic that has

been in evidence within our borders during the early days

of this red letter month, we have had the spectacle of

Rule Brittania being shouted at one moment, and in the

next the attempt to comer everything in sight in the pro-

vision line, forgetting meanwhile that those who will

make it possible for Britain and her allies to come out

on top, will have in many cases to give of their life blood,

and in others have to suffer and endure privation and

hardship. Again, this food panic on the part of those

who have the means is nothing short of criminal, play-

ing, as it does, into the hands of human vultures who will

not hesitate to screw prices up regardless of the sufferings

of those who at normal times find it hard enough to make
ends meet.

If we need not fight, it is because others are doing it

for us, therefore let us at least acquit ourselves like men
by sacrifice to keep our commerce and industries as close to

normal as possible. It will be worth while, for of the

ultimate outcome of the struggle there need be no fear

because right is might. When the smoke of battle has

passed, this old planet of ours will realize a prosperity

hitherto undreamt of, much less attained, for the war

spectre which aforetime stalked abroad stifling civiliza-

tion and crushing humanity will have vanished in thin air.

Needless to say, we in Canada will participate largely in

that prosperity.

®-

FOUNDRYMENS' CONVENTION AND EXHIBITION
OPPORTUNITY.

'TpHE opportunity to inspect and see in practical opera-

tion another year's achievement in foundry and ac-

cessory equipment is almost available and, together with

the data relative to the ways and means of their accom-

plishment which will form the substance of the various

papers to be read and discussed before and by the dele-

gates in convention assembled, will make Chicago the

Mecca of every foundryman for whom circumstances con-

spire favorably.

As in previous years, Canadian foundrymen, adminis-

trative and operative, will be much in evidence, but much
as has been the representation in the past, we are of

opinion that many more could not only be present, but

for educative reasons should be so.

There is every indication that the coming convention

and exhibition will, like its pi-edecessors, be an easy

record-breaker, and Canadian foundrymen of every class

and kind should so lay their plans that theirs may be a

record attendance, being assured that the educational re-

ward will not fall short of bestowal on them.
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INDUSTRIAL NOTABILITIES --No. 47

T AMES HENRY SHERRARD, president Alaska Feather & Down Co., manufacturers

of beds and bedding, 400 Ambroise St., Montreal; vice-president, the Ideal Bedding

Co., Toronto; vice-president, Alaska Bedding Co., Winnipeg; vice-president, The Alaska

Western Bedding Co., Calgary; vice-president, Alaska B. C. Bedding Co., Vancouver,

was born at Shediac, N.B., Sept 21, 1866, the son of Thomas F. and Mary Elizabeth

(Durham) Sherrard.

He was educated at Shediac Grammar School, and started his business career with

0. M. Melanson & Co., general merchants, Shediac, in 1883. He came to Montreal in

1891, and established the present business in the same year.

v;7

i

^^

£L^

J.\Mi;.S IIENKY SUKUAUU.

Mr. Sherrard was cliairman Montreal iirancli Ciinadiaii Manufacturers' Association

in 1911; is vice-president Canadian Manufacturers' Association for 1914; was alderman,

Westmount. 1909; was chairman, Parks Committee; is vice-president, Victorian Order

of Nurses, and a member Hoard of Management, Montreal General Hospital.

He married Lucy Warren At«ater, daugliter of Henry W. At water, Montreal, June

24, 1898, and has one son.

His clubs are St. James and Canada, Montreal; Garrison, Quebec; National, To-

ronto, and Manitoba, Winnipeg; while his recreations are golf and fishing. He is a

Conservative in politics and a Presbyterian in religion, and his home is 1 Forden Ave.,

Westmount, Que.—Piioto courtesy the International Press.
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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.

$13 65

16 00

25
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MISCELLANEOUS.
Crat-

Putty, 100 lb. drums $2.60

Red dry lead, 5 cwt, casks, per cwt. 6.00

Glue, French medal, per lb 0.10

Tarred slaters' paper, per roll .... 0.95

^[otor gasoline, single bbls., gal. .

.

0.21

Benzine, per gal 0.20

Pure turpentine 0.65

Linseed oil, raw 0.65

Linseed oil, boiled 0.68

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs. . . . , 3.25

Pure Manila rope 0.15

Lard Oil, per gal 0.60

CHAIN.
V.i inch $5.65

5/16 inch 4.70

Ys incli 4.00

7/16 inch 3.65

'/2 inch 3.45

9/16 inch 3 45

% inch 3.35

34 inch 3.25

'/e inch 3.15

1 inch 3.05

AboTe qnotations are per 109 lb. weight.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Yougli. Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Host Slack 3.05

Net ton f.o.b., Toronto.

7/16 to i/a-in. ... 45:00

0.178 to 0.4218.. 56.25

0.125 to 0.175... 62.25

0.101 to 0.120... 07.50

36.00 21.00

45.00 26.25

49.80 29.05

54.00 31.50

SHEETS.
.Mi)nf r«>nl Toronto

Shoets, black. No. 28 $2.75 $2.85

Canada plates, ordinary, 52

sheets 2.75 3.00

Canada plates, all bright 3.90 4.00

Apollo brand, 10% oz.

(American) 4 50 4 40

Queen 's Head, 28 B.W.G. ... 4 30 4 05

Fieur-de-Lis, 28 B.W.G. ... 4 10 4 45

Gorbal's Best, No. 28 4 40 4 65

Viking metal. No. 28 4.00 4.20

CAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Quotations f.o.b. foundry.

POLISHED DRILL ROD.
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ish Navy to keep open the trade routes,

of which we have no doubt, depends to a

large extent the effect of the war upon
trade, both export and import.

As far as can be seen at present it

appears to be highly probable that the

export trade will be increased, which

will offset to some extent the depression

in internal trade, which seems bound to

result from the disturbance in financial

circles, consequent upon the war. The

export trade, however, only effects a few

commodities, principally foodstuffs, and

will not benefit our manufacturers to

any appreciable extent.

It is possible that the entire surplus

of this year's crops, not required for

home consumption, will be shipped to

the Old Country at a price which will

result in a substantial return to the

farmers, and offset the deficiency in yield

which appears to be probable, judging

fvom recent reports from the West.

Steel Market.

At this writing, the iron and steel mar-

kets are in rather a chaotic condition

owing to the uncertainty as to what

effect the war will have on the trade of

the country, and also on account of the

financial disturbance following on the

outbreak of hostilities. There is every

possibility of a drastic curtailment in

building operations and municipal works,

although we believe the latter will be

carried on as far as is possible under the

circumstances. We understand that the

Dominion Government will continue pro-

gress with public works as far as the

financial situation will allow.

Tin plate and galvanized sheets have

advanced in price, but the market is so

irregular that it is practically impossible

to obtain quotations except against de-

finite specifications and for prompt ac-

ceptance. The European sources of

supply have been temporarily cut off,

leaving only firms in the United States

to supply the market. The prices of

steel products have advanced, which,

together with the increase(t difficulty of

making satisfactory financial arrange-

ments, will no doubt hinder the develop-

ment of both private and public works.

Makers of agricultural implements who
do a large European business, will suffer

severely, and will no doubt be obliged to

curtail their operations.

In some lines no contracts for future

delivery are being booked, quotations

being made only for immediate accept-

ance. Prices are sure to fluctuate, and
little business is being done. The British

Government has prohibited the export

of all metals, including ferro-manganese,

which will vitally effect steel manufac-
turers, and what export trade we have

in steel products will be stopped for the

time being until the trade routes are re-

opened.

The United States Steel Corporation

has withdrawn all prices on its products,

and quotations have been advanced $2

per ton. The reason we believe is partly

on account of the favorable rate deci-

sion by the Interstate Commerce Com-
mission, and also because foreign com-

petition on certain products has been

eliminated. This advance will, of course,

affect Canada, but how long it will re-

main in force or be still further in-

creased remains to be seen. It is highly

probable that the United States mills

will eventually benefit from the war

through their export trade.

Fig Iron.

Pig iron is perhaps the least affected

of any. Owing to the conditions which

have prevailed for some time in the mar-

ket, comparatively little pig iron has

been imported from the Old Country;

the cutting off of the supply from that

source will, therefore, not have much
effect. The price of pig in the United

States remains stationary, consequently

WAR MARKETS.
NOTE.—Owing to the unset-

tled condition of the markets

generally, and consequent upon
rapid fluctuation in prices, it is

impossible to give firm prices

in our selected market quota-

tions for many products, as

prices on a number of lines are

liable to change daily or oftener.

The quotations will, however,

serve as a guide while at the

same time indicating the gen-

eral trend of the market.

prices have not changed except in the

case of "Victoria" iron, which is

slightly weaker. There is little business

being done, and the market is very quiet.

Machine Tools.

Little can be said regarding the ma-
chine tool market, except that there is

practically no business being done, and
prospects for an improvement are hardly

possible until the European crisis is on
a fair way to a settlement. A certain

amount of business in single tools will

no doubt be done right along, but orders

of any size are not likely to be placed.

The business which was expected from
the railroads will be delaped indefinitely.

Metals

The metal markets as regards the

amount of business being done are dis-

tinctly quiet; one firm, however, report
satisfactory business. The war has cut

off the supply of tin, which has jumped
to 70 cents. The tin situation is assum-
ing serious proportions, and a famine is

probable. The British Government has
prohibited the export of spelter and
antimony, the supply of the former hav-
ing also been cut off from Germany, con-
sequently a further advance may be ex-

pected. Antimony advanced to 25 cents
and spelter to 6 cents a pound to-day.

Copper is steady, but an advance may be
expected

; prices are quite nominal. Both
London and New York Metal Exchanges
are closed indefinitely.

Ottawa, Ont., Aug. 10, 1914.—With
the first scare over the war news passed,
business is settling down to a little more
like normal. That Canada was on the
verge of a financial panic a week ago
when the war scare was at its height is

undoubted. In a number of Ottawa
banks there were incipient signs of a
run. Sir Edmund Walker and other
hanking leaders at once came to Ottawa,
ard a conference was held with Hon.
W. T. White. As a result of the prompt
action taken by the Government, the
danger of a panic was stopped. Finan-
cial men at the capital believe that now
even if things started to go against the
allies there would be no serious disturb-
ance in Canada.
How will the war affect Canada is the

question that is now being asked in offi-

cial financial circles? It is the belief
that as soon as Great Britain secures
absolute control of the sea and com-
merce to the United Kingdom can pass
without danger of menace, trade will im-
mediately pick up, and that there will be
a big improvement in business condi-
tions. That Western Canadian farmers
and agriculturists will receive higher
prices is undoubted. The millions of
Europe cannot be taken from the farms
of that continent without having a seri-

ous effect on the grain markets of the
world. Higher wheat prices will help
out the West, which, to speak frankly,
has only about a sixty per cent, crop,
and high prices will tend to compensate
a little at least. While many manufac-
turing lines will be seriously hurt by the
war, and will have to run on half-time,

yet industries which produce commodi-
ties needed in warfare will be given an
impetus. Leather manufacturers, cotton
manufacturers, etc., will without doubt
see an improvement in conditions.

Many Government officials in the
Trade and Commerce Department be-
lieve that the result of the present war
should give an impetus to Canadian ex-

port trade in manufactures. They point
out that Germany now is an enormous
exporter to South Africa, South America
and Australia. They think that as soon
as the tra,de lanes are free, Canada
should be able to secure more than its

share of the present German trade in

these countries.

The announcement that the Canadian
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Government had offered the Imperial

authorities a million bags of flour and

that the offer has been accepted has

more than a sentimental side to it. It

has an important business side. Owing

to the difficulties in the exchange mar-

ket, due to the financial moratorium in

England, it has been impossible to send

any foodstuffs to the Old Country. The

port of Montreal is crowded with grain

end other foodstuffs, which the shippers

are willing to take chances on moving

if they could only make the necessary

financial arrangements. The Canadian

Government, along with the English au-

thorities, are making arrangements for

the shipping of this grain, flour, etc.

This will tend to relieve the situation,

while it will generally assist the busi-

ness situation in Canada.

It is the general belief that the in-

dustries which will temporarily be hurt

most will be those relating to iron, steel

and machinery. Railroad construction

is bound to drop off, if not to stop alto-

gether. The C. N. E. only got part of its

bonds sold before war broke out, while

the Grand Trunk Pacific bonds have not

been put on the market, and cannot be

now. Both roads will certainly have to

curtail work.

Winnipeg, Man., Aug. 8, 1914.—The

Grand Trunk Pacific Railway, who re-

cently asked prices on a long list of ma-

chine tools for their McBride shops,

have since notified dealers that the order

for these will probably not be placed for

some time. This action is said to be the

result of the war in Europe. Most firms

are cutting down their demands, and im-

provement is not anticipated until things

are more settled.

The Saskatchewan Bridge & Iron

Works of Moose Jaw have secured a con-

tract for several bridges, the steel for

which is coming forward to be fabri-

cated at Moose Jaw. Their new plant at

Medicine Hat is making progress to-

wards completion, and when the work is

finished, machinery will be installed

gradually.

The Canadian Fairbanks-Morse Co.,

commenting on the business being done,

state that woodworking tools have been

up to the average this year, although in-

quiries are dropping off now. Metal-

working tools they have found much
duller this year than last. Jobbers are

taking no chances on carrying stock un-

der present conditions; yet, while ad-

mitting that machine tools are moving

slowly, they state that a fair business

is being done in supplies.

®
Wells & Gray, Ltd., Toronto, have been

awarded a contract for the erection of a

factory at Windsor, Ont., for the Rem-

ington Arms Co.

FORBIDDEN CANADIAN EXPORTS.
A proclamation was issued by the Gov-

ernment at Ottawa, on August 7, pro-

hibiting the exportation from Canada of

the following articles:—"Aluminum,
aluminum alloys, armor plating, armor
quality castings and similar protective

materials, asbestos, cables, telegraph and
telephone, camp equipment, articles of

cannon and other ordnances and parts

tliereof, carbolic acid, carriages and
mountings' for cannon and other ordnance

and for machine guns and parts tliere of,

coal, steam and large compasses and parts

thereof, including fittings, such as bina-

cles cresol, engine and boiler packings,

explosives of all kinds, fuel, manufac-
tured implements and apparatus designed

exclusively for the manufacture of muni-

tions of war, for the manufacture or re-

pair of arms, or of war material for use

on land and sea; india rubber sheet, vul-

canized, manganese, mercury, mica, min-

eral jellies, mines and parts thereof,

inolyi'denum nitrocresol, nitrates of am-
monium, nitrates of potassium, nitrates

of sodium, nitratulol, nitric acid,

picric acid and its components, range-

finders and parts thereof, rope and

steel wire, and hawsers, salt-

petre, sounding machines and gear,

steam vessels, lighters and barges

of all descriptions, sulphur, sul-

jihuric acid, swords, bayonets and other

arms not being firearms and parts there-

of, tin, tinplates, torpedo tubes, tor-

pedoes and parts thereof, tungsten, vana-

dium, four-wheeled wagons, capable of

carrying one ton and over, two-wheeled

carts capable of carrying 15 cwt. and

over, liarness and saddlery of all kinds,

brass wire for long spans 450 lbs., per

mile, horse and pony shoes, materials for

telegraphs, wireless telegraphs and tele-

phones, field glasses and telephones, field

glasses and telescopes, railway materials,

both fixed and rolling stock, men's march-

ing and shooting boots, heliographs, port-

able forges, farriers', carpenters', wheel-

ers' and saddlers' tools and transport

service sets, glycerine, alcohol as covering

rectified spirits uniform clothing and

military equipment, accoutrements, wal-

nut wood of scantling which can be made
into rifle butts and forends."

®—
WEST INDIAN TRADE.

THE results of the preference given to

Canadian goods by the West Indies un-

der the recent treaty made therewith

were reviewed in a report to the Trade

and Commerce Department recently by

Commissioner Tripp, of Trinidad. In a

number of cases, the preference has been

without result, among them the follow-

ing:—Cement, glass, glassware and

plated ware, boots and shoes, brooms and

brushes, butter, meal, hardware, lard,

iron and steel manufactures, milk, paper,

etc. It is to be concluded that there was
an object in placing cement in the tariff

bill, as the exports of that commodity
from Canada have greatly diminished

during the last few years. It is pre-

sumed that the local demand exceeds the

supply, says the report.

There are several commodities, how-
ever, which, it is considered, should be

open to Canada to supply in the near

future, such as china and earthenware,

coal and coke, electrical apparatus,

jewelery, and refined sugar. Then there

are a number of commodities which have
already shown the beneficial results of

the trade agreement and which have been

received in increased quantity from Can-
ada since the treaty came into effect.

These include traveling bags, cordage

and twine, cars, carriages, etc., flour (this

being a striking increase), farinaceous

preparations, meats in brine, paints and
manufactures of wood.

-®-

May Acquire Nail Co.—It is stated in

circles close to the Dominion Steel Cor-

poration that considerable progress has

been made in negotiations leading up to

the acquisition of the Maritime Nail Co.

by the Dominion Steel Corporation.

Under present plans, should the deal go
through, it is the intention to merge the

Maritime Nail business with that of the

nail department of the Steel Corpora-

tion, and take over the staff of the Mari-

time Nail Co. to operate the nail depart-

ment of the Steel Corporation.

C. G. E. Patriotic Offer—The Can-

adian General Electric Co., Toronto,

gave tangible expression in the accom-

panying telegram to Premier Borden of

their desire to be of service to the Em-
pire and the Dominion in the present

crisis, and, needless to say, acceptance

was gratefully acknowledged

:

"Toronto, August 6th, 1914.

"The Right Honorable

Sir Robert L. Borden,

Prime Minister, Ottawa, Ont.

"The Board of Directors of the Can-

adian General Electric Co., after full

consideration, and having regard to the

present serious war situation, have re-

solved to submit to your Government

an offer to raise, equip, and pay the

salaries of a company of twenty-flve

skilled electrical and mechanical opera-

tives who would be available for service

in any part of the Dominion, and be

under the control of the Minister of

Militia as part of the Canadian forces.

Probably their services could best be

uitlized in the erection, repair and main-

tenance of wireless telegraph stations,

cable stations, bridges, transport ve-

hicles, artillery, etc.

"(Sgd.) Frederic Nicholls,

"President."
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tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining News.

iingineenng
Redcllff, Alta.—The Imperial Brass

Mfg. Co., of Chicago, 111., will build a

factory here.

Jonquieres, Que.—A New York syndi-

cate is contemplating erecting pulp and
paper mills here and a power plant at

Alma. B. A. Scott, of Quebec City, is

interested in the project.

Sault Ste. Marie, Ont.—The new open

hearth furnace at the Algoma Steel Cor-

poration steel plant is now making steel

and the first heat was tapped with sat-

isfactory results on August 3.

Humboldt, Sask.—The town council

has awarded to Theodore Kipp & Co., of

Winnipeg, the contract for the supply

and installation of pumping machinery

and accessories for pump house at

$12,350.

Princeton, B.C —The British Colum-

bia Copper Co., will make extensions to

their plant at Copper Mountain. Mach-
inery for the treatment of ore will be

installed, and a large pump will be re-

quired.

Gait, Ont.—The officers of the Gait

Machine Screw Co., Ltd.. are R. W.
Roelofson, president ; F. D. Palmer, vice-

president, and C. K. Jansen, secretary-

treasurer, all of this town : The com-

pany is capitalized at $40,000.

Gait, Ont.—^Ratepayers last Monday
voted on two by-laws—one for a loan of

$12,000 to the Gait Machine Screw Co.,

and the other for $20,000, to be expend-

ed on roads and machinery. The vote

was small, but both passed by more than

250 majority.

Halifax, N.S.—^President Harris, of

the Nova Scotia Steel & Coal Co., has

announced that as a result of the unpre-

cedented financial situation created by
the war it has been decided to close down
a portion of the plant at Wabana Mines,

and the blast and open hearth furnaces

at Sydney mines have been temporarily

stopped.

Ford, Ont.—It is reported that a

$300,000 addition to the Ford Motor
Co. 's plant will be erected at once. The
new section will replace the only remain-

ing old buildings. The new building will

be six storeys high and 200 feet square.

It will be of reinforced concrete, of the

same design as the main building of the

plant.

Hedley, B.C.—The Granby Consoli-

dated Mining, Smelting & Power Co.
now has three blast furnaces running at

its copper smelting works at Anyox, the

third furnace having been blown in

lately. The capacity of the plant is

stated to be about 2,000 tons of ore a

day, but tonnage figures have not been
made public as yet, so it is not generally

known what quantity of ore is actually

smelted daily. Besides its Hidden Creek
mines, near Anyox, the company is

operating two mines in south-east

Alaska; and the ore from these is also

AUSTRALIAN RAILWAY
WORKSHOP TENDERS.

Tender forms for the under-

mentioned supplies required for

the Victorian Government Rail-

way shop at Ballarat and Bendigo
have been received by the Can-
adian Government Department of

Trade and Commerce, Ottawa.
Tenders close at Melbourne on
September 23, and the last mail
available to Canadian manufac-
turers is that leaving San Fran-
cisco on September 1.

27085—44 tons copper rod.

27086—109 tons copper plates.

27087—19 tons best iron angles.

27088—347 tons steel boiler

plates

27089—4,244 cwts. brass loco-

motive tubes.

27090—476 cwts. copper loco-

motive tubes.

to be shipped to the works at Anyox for

reduction .

Electrical

Florence, Ont.—The proposed route of

the hydro-electric road from Strathroy

to Dresden will pass through this town.

Nottawa, Ont.—The question of ex-

tending hydro-electric lines here is "being

considered.

The Dominion Machinery Co. have re-

ceived an order from the Cordova Mines,
Ltd., for two 75 and one 10 h.p. West-
inghouse motors, transformers and other

electrical equipment.

Brantford, Ont.—Work on the Hydro-
electric branch line between Brant sub-

station and Port Dover is to be complet-
e*"" immediately, and in a short time
Hydro power will be available for Bur-
ford, Scotland and elsewhere. Engineers
have been over the ground and laid out
the route, and construction of the line

will be gone ahead with as rapidly as
possible.

Municipal
Berlin, Ont.—It is announced that

there will be no civic abattoir establish-

ed here.

Belleville, Ont.—The by-law endorsing
an agreement with the Trenton Electric

and Water Co. has been passed by the

ratepayers.

Cranbrook, B.C. — Work on the new
city water works will start next week.
The contractors are Leder, Hotson &
Goode, of Lethbridge, Alta.

Moose Jaw, Sask.—The Southern Sas-
kateliewan Oil & Gas Co., which has its

head office in the Walter Scott building,

have appealed for the franchise to sup-
ply natural gas to the city.

Saskatoon, Sask. — The ratepayers
have defeated the by-law conferring a

20-year contract to supply and distri-

bute gas in this city. Voting was 608
for, 600 against. As a two-thirds ma-
jority is required, the by-law is beaten.

Haileybury, Ont. — Continuing their

agitation for cheaper light the town
council on August 3, discussed the by-

laws of the Hydro-Electric Commission.
The Northern Ontario Light & Power
Company 's franchise expires early next

year.

Ottawa, Ont.—Hazen & Whipple, of

New York, are the engineers in charge
of the preparation of plans for the Otta-

wa River water supply. It is ^tated that

these will be ready for submitting to the

Provincial Board of Health for approval

by the middle of August. The plans are

for the construction of a filtration plant.

St. Thomas, Ont.—Reeve Smith, rep-

resenting the township of Yarmouth,
and a special committee of the board of

works, held a meeting recently, relative

to the proposed Hughes street viaduct.

The estimated cost of the improvement
is placed at $7,582. Filling in will cost,

$2,000; culvert, $1,600; excavation. $1,-

978 : pipe, $1,904.
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Facts and Figures Relative to Industrial Opportunity
Staff Article

The accompanying article seeks to focus ivithin easily appreciable compass the wide-

spread natural resources, developed and othei wise, and the desirableness of a multitude of

locationul opportunities from the viewpoint! of raw and finished market product transporta-

tion by land and water, ivhich the Dominion of Canada offers manufacturers, enabling

thereby prompt and win- decisions to be made concerning the establishment or extension of

particular enterprises.

CONSIDERABLE progress has been

made during: tlie last twelve

months in the industrial develop-

ment of Canada, altliouLili the expansion

in trade has been retarded by a severe

depression, now somewhat aggravated.

The position of most industries is sound

and the check only of a temporary char-

acter, to be followed in due course by a

period of good trade which will surpass

any which the country has yet experi-

enced.

An encouragini;- feature is the bound-

less faith which manufacturers in this

and other countries have in the future

of Canada. This is especially true of

manufacturers in the United States, who
are coming over in greater numbers

every year and building branch estab-

lishments to take care of their increas-

ing business with us. More manufac-

turers from Great Britain are establish-

ing brandies here iu)w than formerly,

having realized the opportunities which

this country nflfers. The difficulty of

obtainiuL-^ reliable information regarding

suitable locations is becoming less every

year, as many organizations are at

work with the object of furnishing in-

formation to help prospective industries.

Manufacturers desiring to locate in

Canada ai'e confronted with problems
varying according to the features of

their particular industry, and the au-

thorities in our industrial centers are

l)ecoming more alive to this situation,

with the result that in the majority of

cases they have taken definite steps to

meet any necessary requirements. In

all cases there is a Board of Trade, while

some cities employ an Industrial Com-
missioner, often at considerable ex-

pense, whose duty consists of preparing

and distributing literature containing

facts and figures regarding the city and
other general information, ' covering

population, assessment, tax rates, rail-

road and sliipjiing facilities, accessibility

to markets, cost of power, etc. These

authorities, in all cases. i;ive every pos-

sible assistance to prospective manufac-
turers.

The inducements offered vary con-

siderably. Some cities, by nature of

their location, enjoy certain advantages

tliat others are not favored with, and
so can offer inducements which do not

involve much financial outlay. Cheap
power is a primary consideration, and
when coml)ined with good transportation

facilities at low rates, makes a very at-

tractive proposition. Some industries,

again, require that raw materials shall

lie within easy reach, while to others this

is not such an important consideration.

It will, therefore, be seen that each city

I'.as its own problems to solve when
offering inducements to prospective

manufacturers. Each case has to be

treated on its merits, according to what

tile city has to offer, and also the size

and nature of the industry.

As a general rule, a fixed low assess-

ment for a term of years and a partial

remission of taxes can be obtained, while

in some cases free sites are available.

Some cities operate their own power
plants, and in others attractive rates

can generally be obtained from private

power companies. The questionable

system of giving a bonus is rarely prac-

ticed now, altliough a guarantee of bonds

is often made. Transportation facilities

are improving each year. In many in-

dustrial districts there are two or more
railways and some have a further ad-

vantage of water trniis|)ortation.

Water Power.

Canada is well supplied with water

piiwer, which in many cases is within

iiii: .m:\v \vi;i.i..\.\ii .smr canai.. sihiwim; its kki.atio.n in rm-: ri:i>K.\i- ami oi.d c.wai.s.
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reach of manufacturing districts. This

is a valuable asset, and one that will be

of the irrpatest assistance in developing

the natural resources of the Dominion.

In Nova Scotia about 16,000 h.p. is

being developed; in New Brunswick, 10,-

000 h.p.; in the province of Quebep,

.300,000 h.p.; Ontario, 560,000 h.p.; Mani-

toba, 60,000 h.p.; Albortn, 8,000 h.p.;

The ne.xt most important province

with regard to water powers is British

Columbia, but development has not

reached an advanced stage. The city of

•Vancouver lias 200,000 h.p. available,

but is only using about half that amount
at present. Only a small percentage of

the water powers in this province have

as yet boon gaufjed.

SHAWINIG.\N FALLS, NEAR TIIliKE lilVKHS, QUE.

and in British Columbia approximately

110,000 h.p. It has been estimated that

over 17 millions h.p. is available in

Canada.

By far the most important water

power is that of Niagara Falls, Ont.,

where 405,000 h.p. is being developed on

the Canadian side out of a possible 425,-

000 h.p., this being the maximum allowed

under treaty with the United States.

The largest power company on the Cana-

dian side is the Ontario Power Co., who
supply a large part of their current to

the Ontario Hydro-Electric Commission

for distribution. The Commission is a

Provincial Government proposition, and

the transmission lines serve a large part

of Ontario. The lines are being ex-

tended each year until practically the

entire province will eventually be con-

nected up with hydro-service. The

Commission are developing other water

powers in the province, making thereby

a complete system. It will thus be seen

that the industrial expansion of Ontario

is assured each year, showing it to be

attracting more industries.

In the province of Quebec, the possi-

bilities of hydro-electric developmrnt are

great, but in many cases the water

powers are as yet undeveloped. The
principal water powers being developed

are at Shawinigan Falls, Laohine. S.

Timothee, Chambly, and Cedars Rapids.

The city of Montreal obtains power from
all of these sources for operating the

public utilities.

In Manitoba, it is estimated that 400,-

000 h.p. is available. At present, how-

ever, only about 60,000 h.p. is being de-

veloped, principally at Lac du Bonnet,

which supplies the city of Winnipeg

with power.

In the other provinces, the develop-

ment does not call for any special men-

United States, the reason being on ac-

count of the location of the coal fields.

There are practically only four districts

where coal can be obtained, these being

at Sydney, N. S., in Alberta, in

the southern part of British Columbia,

and on Vancouver Island. The output

from the Sidney district is the largest,

amounting to about seven million tons

of bituminous coal in 1913. The output

from the mines in Alberta was about

four million tons, including bituminous,

anthracite and lignite. In British Col-

umbia about three million tons of bi-

tuminous coal was produced, including

the output from the mines on Vancouver

Island. In Saskatchewan an effort is

being made to develop the lignite coal

areas. It will be seen from the above

why so much coal has to be imported

from the United States.

Natural Gas.

In some directions natural gas is being

used for industrial and domestic pur-

poses. In Alberta, New Brunswick, and

Ontario, natural gas is being used exten-

sively; and further developments are

anticipated. Petroleum is often met

with in gas fields, but the development

of this product has not attained the

same measure of success as natural ga?.

Oil is, however, being found in fair

quantities in some districts, and better

results are expected.

The Market Feature.

We have referred briefly to the power

feature obtaining in Canada, and will

now deal with the question from a geo-

graphical standpoint. A country ex-

tending over 3,000 miles from coast to

GALT COAL MINE. LBTHBKIDGE. .VLT.\.

tion, although in the majority of cases

the large powers are waiting develop-

ment as the demand calls for it.

Coal.

A considerable amount of the coal

used in Canada is imported from the

coast naturally offers a great variety of

conditions to be considered by the pros-

jiective manufacturer. The position be-

comes complicated when considering the

question of accessibility to markets for

the product. The greatest industrial de-

velopments in the United States have
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been in the Northern States, east of

Chicago, and a similar condition may be

said to exist in Canada. The result has

been that up to the present time the

frreatest development has been east of

Fort William. One reason for this is the

jrreater population, and therefore better

markets, and another the proximity to

of these being the cheap power which
is obtainable in greater or less degree

in practically all manufacturing cities.

Transportation facilities are unusually

good with two or more railway systems,

and in some eases supplemented by water
transportation.

In the Maritime Provinces, industrial

GUEAX WEST LUMBER CO. PLANT AND LOG POND, RED DEER, ALTA.

that section of the United States where
the larger number of industries are lo-

cated. Although the Eastern Provinces

still continue to attract the greater pro-

portion of new factories, a decided

change in the situation is taking place,

and the Western Provinces are making
great progress in the development of

new industries.

Each year sees new plants starting up
in Winnipeg, Medicine Hat, Calgary,

Edmonton, and other prominent cities,

these all becoming manufacturing cen-

ters and distributing points for exten-

sive territories.

Ontario has made greater industrial

progress than any other province on ac-

count of its location and proximity to

the United States. Many manufacturers
from over the line prefer to have their

branch establishments as near the home
plant as possible, and for this reason

have located at such points as Windsor,
Walkerville, Welland, Thorold, St.

Catherines, Hamilton, Toronto, Mont-
real, etc.

In the West, Winnipeg, Calgary, Van-
couver and other cities have the same;

advantages on account of their proximity

to Chicago and other manufacturing cen-

ters in the Western States. The reason

as stated is, of course, distinct from
other advantages offered by the various

cities, and also so far as the develop-

ment of Canada by British cai)ital is

concerned. Other considerations have
naturally entered into the situation, one

development has not been as marked as

in some of the other provinces, although

Sydney, C.B., and Halifax, N.S., and St.

John, N.B., are important cities, especi-

ally the former, where is located the

Dominion Steel Corporation plant. In

industries, while Montreal, Sherbrooke,

and Three Rivers are the principal

manufacturing centers.

The industrial development is well

distributed throughout the province of

Ontario, except for the northern section,

which is mostly confined to the mining
industry only. The principal manufac-
turing centers are Toronto, Hamilton,

and the Windsor district; the Niagara
peninsula, including Welland, Thorold

and St. Catherines ; London, Berlin, Gait,

Guelph, etc. In Manitoba, Winnipeg is

the principal manufacturing and dis-

tributing center, while in Alberta, Ed-

monton, Calgary, and Medicine Hat are

developing into important industrial

cities.

Comparatively little development has

so far been made in Saskatchewan along

manufacturing lines, except in the cities

of Saskatoon, Regina. and Moose Jaw,

wliere a number of industries are estab-

lished and good progress is now being

made. In British Columbia, including

Vancouver Island, Victoria and Van-
couver are important cities commercially

and are making great progress as manu-
facturing centers. Lumbering, mining,

and fishing are important industries,

and a number of factories, mills, and

canneries are being established to take

care of the increasing demand for the

various products.

British Columbia.

The principal cities in British Colum-

bia are Victoria, the capital, on Van-
couver Island, and Vancouver on the

nuiinland. Both cities owe their import-

siiii'I'im; I.I Nrr.i:i! rrto.M ilvmiwx, x.s.

tlie province of Quebec, lumbering and

l>ulp and paper mills are very important

ance to their natural location and fine

deep-water harbors. Steamers trade
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from these ports to the Far East and
Australia, and great developments are

expected with the openinj^ of the Pana-

ma Canal. The Dominion Government
is spending large sums of money in im-

velopment of 'the mining industry will

be an imj>ortant factor in the upbuild-

infr of the city. Several towns, such as

New Westminster, Kamloops, Fernie,

and Nelson are centers of districts where

help considerably in the development of

manufacturing. Calgary, Medicine Hat,
and Edmonton are the most important
industrial centers, while smaller towns
such as Lethbridge, Red Deer, and Red-
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proving the harbors at both ports, while

a large drydoek will be located at Esqui-

mault. The population of Victoria in

1913 was 50,000 and the assessment

$116,000,000.

Vancouver at the same period had a

population of 122,000, with an assess-

ment of $227,000,000, although these

figures do not include the adjoining

municipalities of North and South Van-
couver, which have populations of 12,000

and 40,000 respectively.

Prince Rupert, the Pacific terminus of

the Q.T.P., was incorporated about four

years ago, and has a population of about
7,000. The first train arrived in Prince

Rupert on April 9, 1914, making a red-

letter day in the annals of that city. A
fine harbor is being developed, and
already a 20,000 floating dry-dock is

being constructed, which when completed
will be stationed tliere. The industrial

possibilities of Prince Rupert are great,

as there are a number of water powers
awaiting development, after which cheap
power will be available. Fishing, lum-
bering, and canning industries will

eventually be established, while tlie de-

fishing, lumbering, mining, and fruit

farming are being developed.

Alberta.

The province of Alberta is better

known as a cattle ranchina: and farming

cliff are attracting quite a number of

factories. Natural gas, which is found

in large quantities, principally in Bow
Island and the Medicine Hat district, is

an important factor in the growth of the

CALGARY, ALTA., FROM TI 1 K NORTH HILL.

country, coal, however, is befng mined
in considerable quantities, and, in addi-

tion to being a source of wealth, will

above cities, cheap gas being available

to manufacturers. On the Bow River,

near Calgary, 10,000 h.p. has been de-

ALBERT.V CLAV Pl!t»Dl CIS CO. PL.VNT. MKDICINE HAT, Ai.l.V.



August 20, 1914. CANADIAN MACHINERY 155

veloped, providing a further supply of

cheap power in addition to natural gas.

In the northern parts of Alberta there

are large water powers awaiting develop-

ment, approximately 800,000 h.p. having
been gauged up to date. As already

stated, a considerable amount of coal is

mined in this province, the coal fields

covering an extensive territory to the

north and west of Calgary, the city being

the chief market. Edmonton, the capi-

tal, has a population of 70,000, Calgarv

80,000, and Medicine Hat 14,000.

Saskatchewan.

The province of Saskatchewan is es-

sentially a grain growing country, but
considerable development is in progress
in certain cities, notably Saskatoon, Re-
gina, and Moose Jaw, while Battleford,

Yorkton, Prince Albert and Swift Cur-
rent are also becoming important dis-

tributing and industrial centers. There
are few water powers of any importance
in this province, La Colle Falls, near
Prince Albert, being the only one of
any size that is being developed. There
is no coal, with the exception of lignite,

but exhaustive tests are being made in

an endeavor to find the best method of

burning it, in the form of briquettes or

otlierwise. Saskatoon has a population
of 30,000, witli assessment of $54,000,-

000. The population of Regina is 50.-

000, with assessment of $73,000,000.

Moose Jaw has a population of 30,000,

with an assessment of $52,000,000.

Manitoba.

Manitoba and Saskatchewan are the

wheat-growing provinces of the Do-
minion, and botli derive the greater part

of their wealth from this source. Manu-
facturing has made little headway, ex-

cept in Winnipeg, which is fast becom-
ing the Chicago of Canada. The popula-
tion of Winnipeg is about 225,000, and the

assessment approximately $260,000,000,

a remarkable growth considering that it

is only forty years since the incorpora-
tion of what was then a small town.
Winnipeg is an important distributing

centre, and has in addition an ample
supply of ciieaj) power. Approximately
()0,0O0 h.p. is being developed at Lac Du
Bonnet, while large powers on Winnipeg
River are awaiting development. There
has been jjractically no coal discovered

in .Manitoba, and consequently a con-

siderable amount has to be imported
from the United States.

Ontario.

Industrial develoi)nient in Ontario lias

been greater than in any other province,

and the reasons are many. Ontario is

one of the older provinces, and has tln'

largest population. Its very close jirox-

imity to the I'liited States is one reason
why many manufacturers from that

country have establislied factories with-

in its borders. Transportation facilities

are good, power is cheap, coal is not far

away, and a good supply of labor is

available. Toronto and Hamilton are

445,000, and the assessment this year is

approximately $516,500,000. The bank
clearings in 1913 were about $2,000,000,-

JJOMIMU.N (;L.VS!S CU. 1'1,.\.\T, itHDl'LIFl', .VLTA.

the most important manufacturing 000. and building permits for the same
centres, while there are a number of year totaled .$27,000,000. Hamilton has
smaller cities which are showing con- a population of 100,000, its building per-

siderable development. Among the lat- mits for 1913 amounted to $5,000,000,

"CILVIK Kl.Ori! .MILLS, .MEDICINE II.\T, .\LT.\.

ter might be mentioned Ottawa, Berlin, and its assessment $76,000,000. The
Brantford, Chatham, Fort William, Gait, population of Ottawa is 89,000, and that
Guelph, Ingersoll. London, Peterborough, of London, 50,000.

St. Catharines, St. Thomas, Sarnia, Wei- There is hardly a known industry

S.VSKATCIIKWAN lilillidK A.\l> I ;il.-\VilKKS. Moo.SH .l.\\V. SASK.

iiind, Sault Ste. Marie, Stratford. Tiior-

old, Walkerviile. Windsor, Whitby, etc.

The population of Toronto is about

which is not represented in Ontario,

while in the northern section of the pro-

vince some of the largest silver mines in



156 CANADIAN MACHINERY Volume XII.

the world are being developed. Cheap
power is available in all the above men-
tioned centres, principally through the

agency of the Hydro-Electric Commis-
sion, whose transmission lines will ulti-

mately serve the entire province. In the

Niagara Peninsula, the Cataract Power
Co. and the Hamilton Power and Trans-

mission Co. also have lines extending

while farminj; and fruit-growing are im-

portant industries.

Quebec.

Quebec is one of the oldest provinces,

and in point of population comes second

to Ontario. The industrial development
ol Quebec is widely scattered on account

of the lumbering industry, which is per-

haps the most important in the province.

STREET SCENE, REGINA, SA SK.

throughout the district. In Western On-

tario, natural gas is being used ex-

tensively for both industrial and domes-

tic purposes. Tilbury being one of the

more important places where gas is

found. No coal of any commercial value

is mined in this province, consequently

practically all the coal used is imported

from the United States. Although gas

is found in large quantities, compara-

tively little oil has been found of any

commercial value. As already stated,

the largest water power development is

at Niagara Falls; there are, however,

numerous minor water powers either be-

ing developed or awaiting development

as the necessity arises. Other natural

resources include lumber, iron, nickel,

silver, and various miscellaneous metals,

It is estimated that the forest area Is

about 130.000,000 acres. A considerable

variety of mineral deposits are being de-

^eloped, asbestos being the most im-

portant, with a production of about 112,-

000 tons last year. No coal is mined in

the province, the greater part used com-

ing from Sidney, N.S., while the re-

mainder, chiefly anthracite, is imported

from the United States. Immense water

powers exist in this province, aggregat-

ing over 11/2 million h.p. already gauged.

Only a comparatively small amount has

as yet been developed, the principal de-

velopments being Shawinigan Palls, La-

chine, Chambly, and Cedars Rapids, the

latter being the largest, although not

yet in operation.

The principal city is Montreal, the

largest city and foremost port in the Do-
minion. Montreal is also a long way in

front of any other city in the province

as a manufacturing centre, being very

favorably situated for attracting indus-

tries. Montreal is at the head of ocean

navigation, has cheap power from several

hydro-electric plants in the vicinity, both

rail and water transportation facilities,

and ideal labor conditions. The popula-

tion of Montreal proper is 568,000, and
of Greater Montreal 652,000. The assess-

ment is approximately $791,000,000. The
building permits for 1913 were valued at

$27,000^000 . Sherbrooke, Hull, Shawini-

gan Falls, and its neighbor Three Rivers,

are important manufacturing centres

where cheap hydro-electric power is

available. A number of smaller towns,

although they have comparatively small

populations, support some industries.

Quebec City, although of considerable

iniportance as a seaport, has not as

many industries as might be expected,

considering its location and cheap power

at hand. Quebec City has a population

of about 85.000, Sherbrooke 20.000. and

Hull 21,000.

New Brunswick.

The Province of New Brunswick, to-

gether with Nova Scotia and Prince Ed-

ward Island, form what are called the

Maritime Provinces. In New Bruns-

wick the principal industries are lumber-

ing and fishing, including canneries. The

forest areas are large, the Provincial

Government owning over 10,000 square

miles. The total value of the fisheries

iL 1912 was nearly $5,000,000. A num-
ber of mineral areas are being developed,

but not very extensively. Coal is being

mined at Grand Lake, and iron ore near

Bathurst. Shale deposits, from which

oil is obtained, are being worked in Al-

bert and King's Counties, while natural

gas is being obtained in commercial

quantities near Moncton. There are a

number of water powers from which

about 10,000 h.p. is obtained.

Fredericton, the capital, with a popu-

lation of 9,000, has a number of impor-

tant industries. St. John, however, is

the principal industrial centre, and in

ONl'AltlO PAPER CO. PIjANT, THOROLD, ONT.
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addition is an important seaport, being

the winter terminal of a number of the

trans-Atlantic liners. In recent years,

St. John has made considerable progress

tit a manufacturing centre, and is also

land deposit being nearer to Cape
Breton, the large steel companies at Sid-

ney import iron from there, consequently

the iron mines in the province have not

been developed to the extent that they

CITY ll.Vt.L .\ND PRINCIPAL STREETS, THREE RIVERS, Ql'K.

an important distributing centre for the

Maritime Provinces. Extensive harbor

improvements are now in progress, and

the Dominion Government is spending a

large amount of money in this develop-

ment. The population is about 45,000.

Moncton has a population of 15,000, and

is perhaps best known as being the head-

quarters of the Intercolonial Railway.

Nova Scotia.

Nova Scotia, with which we will in-

clude the Island of Cape Breton, has an

extensive seaboard, and consequently

fishing is an important industry, being

the largest in the Dominion. It is esti-

mated that over six million dollars are

invested in the fishing industry, which

provides employment for over 40,000

people. Lumbering is also an important

industry, about 200,000,000 feet l)eing

exported yearly. The estimated forest

area is 780 s<iuare miles. The minerals

being developed are coal and iron, the

Cape Breton and Glace Bay districts be-

ing the most important.

The Dominion Coal Co., alone at Glace

Bay, liave, it is estimated, sufficient coal

ir. their holdings to provide for an out-

put of ,31/2 million tons per year for

1,000 years. The output for each year

is nearly 7,000,000 tons of bituminous

coal. Iron ore is found in several dis-

tricts, hut on account of the Kewfound-

would otherwise have been. There are a

number of water powers in Nova Scotia,

but although comparatively small, are

exceedingly valuable on account of their

advantageous position.

Halifax, the capital city, has a popu-

lation of 55,000, and an assessment of
about $31,000,000. There are a number
of important industries in Halifax, in-

cluding a large sugar refinery. Halifax
has a fine harbor, and improvements are
I" progress, costing several millions of
dollars. Halifax is a winter port of call

Jor most of the trans-Atlantic liners.

Sidney has a population of 22,000, and
If famous as being the headquarters of
the Dominion Steel Corporation, the
largest of its kind in the Dominion. At
Glace Bay, twenty-one miles distant, is

the centre of the Dominion Coal Co. 's

properties. New Glasgow is the head-
quarters of the Nova Scotia Steel and
Coal Co. and the Eastern Car Co.

Newfoundland

Newfoundland, the oldest British
colony, has not been developed very ex-
tensively. Lumbering, fishing, iron min-
ing, pulp and paper manufacture are the
principal industries. There are a num-
ber of water powers, a small proportion
only being under development. The
capital city, St. John 's, has a population
of about 34,000, and is both the largest

city and the most important distributing

centre. Wabana Island contains larger

deposits of iron ore than any other dis-

trict in the Dominion.

Soot Fall Data—Careful measure-
ments were made during the past year
by means of which it was determined

that the soot fall in Pittsburgh ranges

from 595 to 1,950 tons per square mile

per year. London, England, has been
considered one of the "gloomiest" cities

in the world, yet the soot fall there is

only 426 tons per square mile per year.

I'lCKCBD FISH EXPORT, HALIFAX, N.S.
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The Progressive Maritime Province of New Brunsw^ick
By J. B. Dever

A fund of not only interesting hut hiylily unefiil information concerning this Eaxtern
section of our Dominion is avaihihle from a careful study of the following article, and a*

the details hare been secured frrM-Jiand by the writer from observation and residence in the

territory, proKptctire settlers, manufacturing or otherwise, cannot fail to profit.

THE Maritime Provinces of Canada'

offer splendid opportunity i'or in-

dustrial expansion and develop-

ment. Tlie success attained by many
large manufacturing houses in past

years presents substantial evidence of

the fact, and each succeeding twelve

months adds its share of generous sup-

port to tlie statement. Last year, when
from all parts of Canada, the United

States and large European centres came
pitiable bewailing regarding the finan-

cial situation and the business outlook,

there was a clearly apparent air of con-

tentment in the East because, though

progress was checked to a slight extent,

there was no actual stay in advance-

ment, much less a set-back. This was

true of all cities and towns through the

Atlantic Provinces, but particularly so

as regards St. John, N.B.

Industrial Activities.

St. .John has a Board of Trade. Fur-

thermore, it is an active organization,

and possessing a very energetic and cap-

able secretary and industrial commis-

sioner in the person of R. E. Armstrong.

Is he appreciated? Well, it is hardly

proper to ask the question in this form,

but it might be said in all truthfulness

that his efforts are appreciated. His en-

deavors to further the industrial de-

velopment of the city have been quite

successful, and the board has supported

him ably.

St. John offers much to attract out-

side industries to locate, and the city is

ever ready to grant all consistent con-

cessions to a deserving manufacturer.

There is no definite form of concession.

No bonus is given by the city, but an

inducement is offered in the way of spe-

cial favors as to exemption from taxa-

tion for a certain period, reduction in

taxation for a fixed term, provision of a

site by the city and other privileges, the

only consideration demanded being the

emi)loyment of a certain number of

workmen and the definite establishment

of the industry within limited time

mutually agreed upon.

This policy has proven quite satisfac-

tory. It is not onlv applied to outside

concerns, but industries starting from

within the city have been favored under

it. In ten years, up to 1911, tlie cajiital

invested in manufacturing industries in

St. John increased 80 per cent.; but

since that time the tremendous develop-

ment of its transportation facilities has

attracted many new factories, and there

are at present works of enormous magni-

tude under way. There has to a certain

extent been a slight movement, hardly

amounting to a migration, of industrial

l)lants from the city to the suburbs; for

instance, in the case of the T. S. Simms
Brush & Broom Co., who have built a

new structure of reinforced concrete in

Fairvilie, just outside the city limits.

The Maritime Assembling & Service Co.

have a large plant within a short dis-

tance of the city at Coldbrook, where
also the Ford Motor Co. have their

works. In these cases it is not correct

to speak of the establishments as being

migratory, but more pro))erly as part of

a movement for the founding of large

manufacturing enterprises just on the

outskirts of a city.

The Housing Problem.

With the discussion of this phase of

industry, the establishment of factories

in the suburbs, comes the consideration

of the housing problem. This is now
being grappled with in St. John. Before

long it is hoped to have neatly arranged

rows of workmen's cottages on land

owned by the city or private concerns on

the outskirts and connected with the

heart of the town by street railway ser-

vice. The rails from the city streets are

now being extended outward, and are

approaching Coldbrook, where it is

l>lanned to have a Garden City, and

where the suburban industrial movement
so far as St. John is concerned will

likely be selected. A few miles further

out the Canada Cement Co. have ac-

quired a huge limestone and clay deposit,

and will construct a large modern plant,

showing again the movement towards the

suburbs in the sphere of industry. The
Wilson Box Co. have enlarged their

plant and added more modern machinery.

They also are located in a suburb, as is

the case with another new industry, the

Moore Woodenware Factory. In each

rase efforts are being made to have the

workmen employed properly housed in

the immediate vicinity, and extensive

plans to this end are now well advanced

with a view to holding skilled labor in

ti:e suburban districts in question.

Transportation Facilities Constructed

and Projected.

The importance of adequate raihvav

and water facilities to the development

oi industries is one of the most impor-

tant factors in the consideration of a lo-

cation. Without these little can be done.

One of the first questions an intending

manufacturer will ask, after ascertain-

ing the value and extent of the raw pro-

ducts to be developed, is as to the ship-

ping facilities. Large sums of money
have been expended about St. John to

develop and equip the port. Millions

more are now being put out to make it

still more fitted to the rapidly growing
trade, and thoroughly deserving of the

title of "Canada's Winterport. " In

dredging and dock construction to pro-

vide accommodation on the eastern side

of the harbor for the Grand Trunk and

Canadian Northern Railways, each of

which it has been announced will make
St. John its winter terminus, fully .$30,-

000,000 are being expended. The huge
1/reakwater being built by the Norton-

Ciriffiths Co. is rapidly nearing com-
];letion, and a start will .soon be made on

the stretch of two miles of docks where

twenty-three modern, large-sized steam-

ers can find accommodation. Seventy

acres of land have been purchased ad-

jacent to the docks by the Grand Trunk
Railway for terminal facilities, eleva-

tors, shops and other appurtenances. On
this side of the harbor also is to be con-

structed by the Norton-Griffiths Co. a

gigantic dry dock and ship repair plant.

In a few years will be found here a new-

harbor rivaling some of the best on the

Atlantic coast, and superior to many.

Winter Port of St. John.

On the western side of the harbor is to

br found the winter terminal of the Can-

adian Pacific Railway. The tliird big

elevator at this port has this year been

coiniileted by this corporation, and they

have announced that at least 11.000,000

yearly will be spent by them in keeping

their facilities adequate to cope with the

traffic demands. The city and the Do-

minion Government are co-operating

with the C.P.R. in this matter, and con-

tracts totaling more than ^10,000.000

have been provided for by the Govern-

ment in dock construction, dredging, and

in the extension of the present break-

water to a much greater distance. New
wharves and berths are now beins built

bv the Maritime Dredging & Construc-

tion Co. In the main harbor also, the

Intercolonial Railway is developing its

facilities, and soon must provide greater

equipment for the increasing trade. It

should be noted that all this harbor work

luMmr done provides for the docking of
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the greatest steamships afloat. In addi-

tion to the other roads mentioned, the

St. John Valley Railway will make its

terminal at this port, and when com-

pleted will have opened up a vast area

of valuable and as yet almost unknown
lands with their unlimited supply of na-

tural products to the manufacturer.

Throughout the Province of New
Brunswick as a whole new railway lines

are penetrating and bringing to the seats

of manufacture the best to be had from

the inner regions in raw material and

natural resources to be moulded into

marketable commodities by the wheels

of industry.

Industrial Expansion and Possibilities.

During the last few years, St. John's

industrial houses have passed through a

period of expansion and growth which

has been most encouraging. New plants

have been established, and old ones have

been made more modem and enlarged,

and there is a strong feeling that in the

near future there will be established in

St. John a steel shipbuilding plant. The

Norton-Griffiths Co. have acquired 100

acres west of the dock to be built for the

purpose and, close by, other interests

have taken upon themselves the acquisi-

tion of land as a site for a smelting

works and steel plant. The work on the

plant of the Atlantic Sugar Refineries

will soon be completed. It is now near-

ing the final stages, and refining will

begin some time this fall.

At a cost of $1,000,000, T. McAvity &
Sons, Ltd., will extend their already

large plant to a new site in the Marsh
Road, where a most up-to-date brass and
finishing foundry will be erected. Six

times within the last eight years the

Maritime Nail Works have extended

their plant, employing 300 hands, and

still further expansion is planned. Other

industries are especially active, particu-

larly those more recently established, in-

cluding the Canada Brush Factory,

Simms Brush & Broom Co., Oil Motor
Co., Ltd., Ganong Confectionery Co., and
the Royal Vacuum Cleaner Factory. Of
course, the older plants have been kept

busy as well.

As to the possibilities of industrial ex-

pansion about St. John, with so much
raw material available and the trans-

portation facilities up to the standard,

the opportunities for manufacture are

almost unlimited. There is believed to

be room in St. Jolin for a brick manu-
facturing plant, a furniture making fac-

tory, a structural steel concern, a paper

factory, and other manufacturing

branches. As to the first named, tests

have been made, and it is learned that

there is an abundance of workable clay

near at hand. There are only two such

plants here now. Negotiations in one or

other of these lines have been carried on

relative to having such plants locate in

St. John, and a decision is pending in

regard to some of them.

The Power Question.

For some years, various schemes have

been discussed for harnessing the great

water powers along the St. John River

and turning it into service. There is

practically a monopoly of electric power
held now by the St. John Railway Co.,

but different schemes are being given

consideration whereby other power
plants may supply also. These schemes

have by no means been abandoned,

though one or more may appear dormant
at present. One of the most fondly

cherished hopes of St. John manufac-

turers is the possibility of having natu-

ral gas from the wells near Moncton
piped to the city. These wells have

proved of rare value to manufacturing
plants in and near Moncton, and their

importance for domestic supply is also

fully realized. Late borings have im-

proved the situation considerably. There

is a good supply of bituminous coal in

Queen 's County, not many miles from St.

John, which can be had cheaply for

steam purposes at about $2.25 a ton.

General Trend Towards Advancement.

Throughout New Brunswick generally

there is every indication of progress.

Each town and city throughout the pro-

vince is experiencing a period of ac-

tivity, and building permits have been

issued to a greater amount than for

many years. Moncton is attracting espe-

cial attention through its proximity to

the oil and gas wells, and its possibilities

ah an industrial and railway centre.

There are many big commercial enter-

prises under way in Campbellton, where

in one month recently fifteen permits for

building were issued. Newcastle, Wood-
stock, Fredericton, Saekville and St.

Stephen are all joining in the forward

movement, and in the last named place

there is a prospect of the establishment

of a harbor of national importance to be

brought about by improving the natural

environment. A large new shoe factory

has recently been built there also.

At St. Andrews, progress is being

made on the new hotel to be erected to

replace the Algonquin, burned some
weeks ago. It will cost about $250,000.

Speaking of hotels, it may be said that

plans are under way for the erection of

two large hostelries in St. John—the

Hotel Carleton and the Hotel Imperial

six and eight-storey structures. From
Fairville to St. John the new spandril

arch bridge of steel being erected by the

Provincial Government is being rapidly

stretched across the Reversing Falls,

and, when this has been completed, the

C.P.R. intend building another steel

cantilever bridge alongside.

All of the foregoing facts tend to show
the prosperity of the East. There the

people have confidence in the future and
look for further progress. Manufac-
turers are shipping their goods to the

Pacific Coast in one direction and the

West Indies in another, and the name of

New Brunswick's industrial houses is

more and more becoming better known
and recognized for its worth. There is

reason to believe that the next few years

will see even a more marked develop-

ment, and that the era of industrial ex-

pansion, of which mention has been
made, will continue to at least keep pace
with other sections of the Dominion.

TheWork and Worth of Municipal Boards of Trade
By A. G. W.

It seems only natural to infer from its verii consti-

tution that a Board of Trade where established noidd he

a prime factor not only in the effort to secure industries

but also in placing them. As an institution considerable

development has quite recently taken place, with the result

that even in comparatively small towns such a body is

organized.

'T'HE industrial progress of Canada as
-*• exem])lified in our various manufac-

turing centres is largely due to the for-

mation of Boards of Trade in the ma-

.jiirity of our cities and towns. It is rea-

sonable to suppose that a body of citiz-

ens working together for one cause can

accomplish more than any individual ef-

fort, however, well directed, and a Board

of Trade can accomplish still more in

this direction than even the local civic

council. It is organized for a particu-

lai purpose—to foster trade and confine

its energies to that particular end. Fur-

thermore, the members of Boards of

Trade are usually representative citizens

anxious to see their city grow and its

councils are selected from the more
prominent members.

Organization of a Board of Trade.

Boards of Trade or chambers of com-

merce may be formed as corporations in-

dependent of the Government under the

provisions of an Act passed in 1886.

Either may be formed b.y thirty persons

connected with representative industries

or professions, and who are resident in
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the district. The various vocations in-

clude merchants, traders, brokers, me-
chanics, manufacturers, bank managers
01 insurance agents. A certificate of

formation under hands and seals of the

origrinal or charter members must, how-

ever, be filed with the Secretary of

State. It will thus be seen that a Board
01' Trade, although not a Government
appointed body, occupies a position of

much importance, and its rulings and
decisions carry considerable weight in

the community.
The officers are president, vice-presi-

dent and a council of not less than eight

members who appoint a secretary. Gen-

eral quarterly meetings must be held

each year but usually meetings are held

more frequently than this, according to

the amount of business to be transacted

or when called for special purposes.

Persons other than the above mention-

ed can only become members upon
recommendation of the council. The
corporation have power to elect twelve

persons who shall form a board of arbi-

tration and any three members shall

have power to arbitrate on cases sub-

mitted to them. The Canadian boards
of trade are not official organizations to

the full extent that obtains in Great
Britain, but they probably are more ef-

fective in one way—that of encouraging
new industries. This has become in re-

cent years, perhaps the chief reason for

their formation in many cases.

Duties of a Board of Trade.

While it is true that they are in a
position to influence legislation and
often exercise that privilege, yet in the

majority of cases their chief work lays

in the direction of furthering the com-
mercial interests of the municipality on
business lines rather than legislative.

The only exception to this, in what may
be called principle rather than rule, are

the boards of trade in some of the
larger cities such as Montreal and To-
ronto. In both these instances the

boards do not make any particular ef-

fort to encourage new industries but
rather confine their energies to general

work in connection with manufacturing
and commercial undertakings, assisting

those interested in every possible way,
«ither by promoting legislation or gen-

erally endeavoring to further their de-

velopment.

Occasionally their work assumes na-

tional importance, such as the stand

taken by the Montreal Board of Trade
over the Long Sault power development
controversy which readers of Canadian
Machinery will remember and appreci-

ate. This case briefly, was an attempt

by a powerful United States corporation

to develop a large water, power at the

Long Sault Rapids on the St. Lawrence

fliver, for the benefit of manufacturers

across the border at the expense of Can-

ada. The influence of the Montreal

Board of Trade with other organizations

opposed to this scheme, went a long

way towards defeating it. This inci-

dent serves to show' how a strong organi-

zation, such as this board is, can be of

the greatest service to the country gen-

erally, as well as to. the municipality in

which it is located.

As already stated, the boards of trade

are organized with a view to improving

the industrial conditions in the munici-

palities where they are formed. The
best proof of the success of these or-

ganizations can be seen in the fact, that

nearly every town and city in the Do-

minion has a Board of Trade. They are

becoming practically indispensible and
are doing much valuable work. In a new
country like Canada where syndicates,

companies and private individuals are

continually looking around for suitable

locations for factories, it is absolutely

essential that, if a town desires new in-

dustries, it should be in a position to

negotiate with the prospective manu-
facturer and have the necessary organi-

zation to deal with the situation. It

must have a representative body -with

full powers to negotiate and lay before

the prospective manufacturer all the in-

ducements which they are prepared to

offer and, in addition, have complete

data as to sites, freight rates, cost of

power, etc. Unless this information be

given promptly there is little hope of

landing any new industries. This ser-

vice a board of trade is able to render

if conducted on proper lines.

Industrial Commissioner Feature.

An important official is the secretary

or in some cases the industrial commis-
sioner. He should be the scout of the

organization and also the chief of the

Intelligence Department. An active

secretary or commissioner will go a

long way towards making success of a

campaign to attract new industries. We
have a case in mind where a large con-

cern had practically decided to locate,

but the industrial commissioner of an

adjoining city heard of this and imme-

diately went to interview the principals

of the company, and stayed with them

until he had induced them to locate in

his community. The city that lost this

iridustry had no organization to deal

with a ease of this kind, and the inci-

dent serves to show how essential it is

that a municipality should have an ac-

tive organization to take care of such

conditions.

In most cases the secretary is in the

receipt of a salary, the amount usually

depending upon the duties attached to

the position. An industrial commission-

er as a rule devotes his whole time to

the work and is paid accordinaly, often

with an attractive salary. It can hardly

be expected that a small city would be

able to pay for the services of a commis-

sioner, but the larger cities find it a
profitable investment. The point is that

if an active campaign is to be instituted,

there must be a qualified official to con-

duct it and he naturally must be paid

accordingly. The location of the city

and inducements which can be offered

are of course a vital consideration in de-

ciding as to advisability of incurring

such expenses.

Civic Publicity.

In the more progressive towns, the

board of trade conducts a systematic ad-

vertising campaign, involving the print-

ing and distribution of literature, set-

ting forth the various inducements

which the town can offer, and such

other particulars as are likely to in-

terest prospective manufacturers. The
advisability of such a campaign natur-

ally depends upon what the town has to

offer, but generally speaking, success has

attended the majority of such cam-
paigns. The literature is distributed to

parts where it is likely to be most ef-

fective, a considerable amount usually

finding its way to the United States,

from which country a large number of

manufacturers are coming each year to

establish Canadian branches. Both
eastern and western cities will continue

to attract new industries as long as they

can deliver the goods.

This publicity committee, or industrial

commission feature of the board of

tiade, is one that has developed within

the last few years and is a new depart-

ure in civic work. It has now come to

be a recognized factor in the growth

and expansion of municipalities through-

out the country, from coast to coast.

Practically every town, except the very

small ones, has a board of trade and a

large proportion of these organizations

have a publicity or industrial committee.

A board of trade would be neglecting

one of its most important duties if it

failed to appreciate the value of civic

publicity, the foundation of which must
be a committee of energetic members
backed up by the board and a suitable

appropriation for the work.

There is no question but that the

board of trade idea is a good one, and

one that has been responsible to a great

extent for the development ^f many of

our manufacturing centres. The idea

is good both in theory and practice, for

the members comprise men who are most

likely to have the best interests of their

town at heart, and their position in the

community entitles their views on in-

dustrial questions to be respected. It

i;^ to be hoped that these organizations

will continae to still more further the in-

terests of their respective communities

ns they have in the past, and assist as

far as possible all industries, established

and prospective by every legitimate

means in their power.
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Specific Industrial Opportunities for Manufacturers
By a St»ff Reporter

No individual, however generally superior in the eyes of his fellows, has a monopoly

of gifts or is a perfection in personality, and ive esteem it ivell that it i» so. In like manner
no one location in our Dominion has a monopoly in the matter of attracting industries.

With the almost endless variety of the latter there is fortunately an equivalent personal

condition existent; manufacturers have therefore a wide choice and can shrewdly estimate

tlte value to themselves of the different facilities offered.

INDUSTRIAL DEVELOPMENT AT
TORONTO, ONT.

THE phenomenal gi'owth of Toron-

to, as a manufacturingr center, up

to the present time, has been of a

haphazard nature and absolutely with-

out aid from the civic or other public

bodies who in other cities spend so

much time and effort to secure new in-

dustries. The opening of the year 1914,

however, witnessed the commencement
01 a work wliich marks a new era in To-

ronto 's industrial history, and with

v.hieli the people of the whole North
American continent are by tliis time

tiioroushly familiar; to wit, the gigan-

tic plans of the Toronto Harbor Commis-
sioners for the development of the city's

harbor and waterfront. The section of

this development regarded by the com-

missioners as its most important work
i? the reclamation of the Ashbridge's

Bay district for the purpose of provid-

ing an ideal location for industries of

every description. From now on indus-

tries seeking a location in Canada will

bt taken in hand by the Harbor Com-
missioners of Toronto, and will be

shown factorv sites in an industrial dis-

trict within a mile of the heart of a big

(ity and served by railway sidings con-

necting with all three Canadian Trans-

continental Railroads in addition to ser-

vice at public docks by lines of freight

vessels carrying cargoes from Montreal

in the East to the head of navigation at

Fort William in the West.

Transportation Facilities.

The Harbor Commissioners have pro-

vided for an expenditure of $15,000,000

to place this industrial district in con-

dition for use and when their work is

completed they will have created 646

acres of land available for industries on

which it is estimated 1,000 new factories

can be located. These factory sites

have been laid out on the lines of most

modern developments, railroad siding

reservations totaling thirty miles in

length having been set aside by the

commissioners for the purpose of serv-

ing the district and each individual lot.

These sidings will be at the service of

factories locating on the property of the

commissioners and will be free of ex-

pense to them. Thirty miles of streets

varvinur in width from a minimum of 75

feet to a maximum of 175 feet will be

provided for pedestrian, vehicular and

street railway use and five miles of

docks will be constructed to serve the

shipping needs of the district.

In planning for railroad service in

the Toronto harbor industrial district

under which name Ashbridge's Bay will

b.' known in future, the commissioners

have made a traffic agreement with the

three railroads under which there will be

ne interswitching charges, the result be-

ing that factories locating on the lands

of the commissioners will receive or ship

goods over any one of the three lines

without being subject to the vexatious

charge of from $5 to $8 per car which is

inflicted on factories located on only

one line of railway. This feature will

be appreciated by manufacturers who
have the service of only one railway at

the present time.

Reclamation Work.

The reclamation work as outlined

above is already well under way, sub-

stantial progress having been made dur-

ing the present summer on contracts

which amount in total to over eleven mil-
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lion dollars. Over 100 acres of land has

already been reclaimed, one large mod-
em dock served by 24 feet of water has

just been completed and work is rapidly

jjrogressing on the first section of a

ship channel 400 feet wide by 7,800 feet

long, which will provide access for large

vessels right into the heart of the dis-

trict. The dredging and pile-driving

plants of three companies in addition to

the fine modern plant owned by the

commissioners themselves have been

busy at work since June carrying out

the plans prepared by the commission-

ers and approved by the city council

and Dominion Government and, by the

end of the present season, the citizens of

Toronto will see very substantial pro-

gress on an undertaking for which they

have waited many years. With the

completion of this reclaiming work. To-

city proper, as on all sides, enthusiasm

among the citizens is noticed, and civic

pride is taking the place of mere per-

sonal issues. The department is at pres-

ent negotiating with several prominent

capitalists who contemplate locating in

Three Rivers.

In addition to its advantages as a

manufacturing centre, they have been at-

tracted by the inducements which the

city offers in the way of free sites, tax

exemptions and a freedom from labor

troubles, more or less prevalent in the

larger centres. Cheap and adequate

help is always available and has done

much in bringing the name of Three

Rivers before the outside world.

There are at present several very im-

portant industries located there, the

most important being the Wayagamack
Pulp & Paper Co., who specialize in

of two miles in length and with a depth
of 52 feet, make it possible to accom-
modate the largest vessels afloat, in

bound to command recognition sooner or

later. The cheap power feature which
Three Rivers is now offering, due to the

arrangement with the Shawinigan
Water & Power Co., situated a few
miles from there, is one of the most im-

portant factors in its development as an
industrial centre.

The community are uniting their ef-

forts to make of this city a bigger,

greater and better Three Rivers and
have adopted the slogan Watch Three
Rivers Grow. They feel that their city

is destined to become the Buffalo of

Canada, for the reason that the g^eat

power available at Niagara had much
to do with Buffalo's making, and they

riiiturally conclude that Shawinigan

TOItONTO'S NEW LNION STATION AS IT WILL APPEAR WIIKN COMPLETED.

ronto will be placed in a position to

compete for factories with other Cana-

dian cities and will be able to offer in-

tending locators, modern factory and
shipping facilities in addition to the ad-

vantases which are naturally hers.

THREE RIVERS, QUE.
ABOUT the beginning of 1914, the

Board of Trade of Three Rivers thought

it advisable in the interest of their city

to try and induce English, American and
Canadian industries to locate there.

They felt that the Dominion of Canada
as well as the United States and for-

eign countries were not aware of the

advantages they had to offer, and with

a view to bringing these before the

world, they inaugurated a new depart-

ment, known as the department of Pub-

licity and Industry. They engaged as

commissioner, W. J. Shea, who has had

considerable experience in this field, to

look after the work. Already the wis-

dom of the move is being felt in the

Kraft paper, and employ over 600 hands

with an annual pay roll of over $500,-

000. This company represents an invest-

ment of $.3,000,000. The next in import-

ance is the Wabasso Cotton Co., which

began operations a few years ago with

capitalization of $1,250,000. They have

lately doubled the size of their plant

and are employing now over 1,000 hands.

The lumber industry has always been

the backbone of Three Rivers and the

surrounding country, the lumber supply

coming from the forests extending more

than 300 miles up the St. Maurice river.

It is estimated that over 500,000,000 feet

of timber come down the St. Maurice an-

nually, which is converted into lumber,

pulpwood and paper. The population is

over 19,000 inhabitants, which repres-

ents an increase of almost 100 per cent,

ir the last fifteen years.

Outside manufacturers are gradually

becoming aware of the fact that a city

such as Three Rivers, built on the very

shore of the St. Lawrence, the highway

to the Atlantic seaboard with a harbor

power, which is second only to Niagara,

ir bound in time to make the importance

of Three Rivers felt throughout the

world.

®
GUELPH, ONT.

FORTY-EIGHT miles west of Toronto

lies the City of Guelph on the main line

of the Grand Trunk Railway, and on the

Toronto, Hamilton and Goderich

branches of the Canadian Pacific Rail-

way. The Toronto Surburban Electric

Railway owned and operated by the C.

N R. also runs into Guelph. thus making
very favorable transportation facilities

and correspondingly cheap rates.

Guelph owns and operates all the pub-

lic utilities including the Guelph Radial

Ry., the waterworks, gas works and the

Guelph Junction Railway, with a matter

of 1514 miles of track leased to the C.

P. R. It has an unlimited supply of

hydro-electric power which is distribut-

ed at low rates, while gas can be obtain-

ed at 80 cents per 1,000 cub. feet for
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ir.anufacturins purposes. Other induce-

ments offered to new industries are free

sites and loans at a low rate of interest.

Guelpli is tlie centre of a fine farm-

lug country, anil the home of the Ontario

Provincial Winter Pair, which is held

annually and attracts thousands of

visitors. The Ontario Agricultural Col-

lege and Experimental Farm are also lo-

cated at Guelph, and form a valuable

adjunct to the farming industry of the

Province. Among the more recent in-

fyctory, uncontrolled by the railways,

will give London shippers the advant-

age of a competitive water route, own-
ed and controlled by the city.

The London and Port Stanley Railway.

This unique municipal enterprise will

be managed by a civic railway commis-
sion, which has already been appointed,

and has done some good work already in

getting the ties and steel on the ground
since authority for the work was grant-

ated by steam has accessibility to the

heart of the city with interswitching to

all railways. London has four trunk

and seven branch lines, and forms the

PUBLICITY DEPARTMENT
LONDON INDUSTRIAL BUREAU
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(lustries to be established are those of

tiie International Malleable Co., and the

Guelph Stove Works.

COMl'.MiATIVK BUILDING PERMITS,
LONUON, ONT.

key to the hydro-radial situation of the

Western Ontario Peninsula, being the

natural center of the network of radial

lines for which surveys are now being

made. Some of these are to Aylmer,
Stratford. Sarnia and other points,

passing through the rich agricultural

districts en route.

Miscellaneous Statistics.ed by Act of Parliament only a few
weeks ago. The electrified line—now The figures of London's growth,
leased to the Pere Marquette and oper- population and building permits and

LONDON, ONT.
DURING the past three years—years
not particularly favorable to develop-

ment — London has made greater ad-

vancement than is recorded in its re-

markably steady growth since incor-

poration as a city over eighty years
ago. The figures of building permits,

bank clearings, population and other
statistics of civic progress, show great-

er percentages of annual increase in

1911, 1912 and 1913, than any previous
year.

Tiiere is a tide in the affairs of cities,

as well as of men, which if taken at its

flood leads to increased prosperity and
prestige, and Londoners, wise in their

generation, early this year showed their

faith in the city's future by authorizing
expenditures which will mark an epoch
in the city's history. This is the rehabili-

tation, electrification and municipal op-

eration of the city-owned road to Lon-
don's harbor, on Lake Erie, Port Stan-
ley. At a cost of $700,000, this 23-mile

line—a valuable heritage secured by the

city fathers over sixty years ago—with
right of wav from the water front to

ss.ooo-

PUBLICITV DEPARTMENT
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bank clearing increases are shown in

the diagrams accompanying this article.

Jilanufacturing output as shown by the

Government census 1910, has increased,

from between $8,000,000 and $9,000,000

to $18,600,000, or 100 per cent, in the

ten years, 1900 to 1910. This figure, how-

ever, does not indicate the industrial

iiifrease which is taking place at the

present time. Some idea of this is to

b( got, however, by comparison between

the Government census figures, 1910, and

figures first compiled by the London In-

dustrial Bureau. These show that in

the matter of employees engaged in the

various spheres of industry, there has

been a remarkable increase since 1910.

Here are some increases: — Boot and

slioe manufacture, 189; bread, biscuits

and confectionery, 716; cement, brick,

tile, etc., 22; flour and grist mill pro-

ducts, 58; iron, steel, foundry and ma-

chine shop products, 109; furniture and

upholstered goods, 89; hats, caps and

furs, 63 ; jewelry and repairs, 35 ; liquors,

malt, 35; lumber products, 325; print-

ing, publishing and bookbinding, 125;

tobacco, cigars, etc., 435. Under the

classification of all other industries in

the Government list are various lines

for which the number of employees is

not given separately. To these have

been added 31 enterprises employing be-

tween 500 and 600 people. London's fac-

tories numbering over 250, now employ

between 12,000 and 13,000 people.

Manufacturing Advantages.

To manufacturers, London holds out

general inducements unequalled any-

where in Canada. There are four trunk

lines of railway and seven branch lines

centering in and radiating from it, and
with a city-owned harbor at Port Stan-

ley and a city-controlled railway to that

harbor, with interswitching on all rail-

V. ays, London has a competitive water

route to every place, that other cities

not on the line of ocean steamships,

possess.

There is no place in Canada, it is

claimed, where convenient factory sites

can be obtained so cheaply according to

the density of settlement as in London.

There is plenty of ideal acreage right

in the city with railway trackage and
interswitching privileges, at from $500

an acre upwards. There is even some
free acreage on the outskirts of the city.

In any case it costs only hundreds to

locate here where it costs thousands in

many other cities. There are other rea-

sons. London affords cheap power,

cheap water, cheap fuel, abundant and
high quality labor and low fixed assess-

ment—single tax to manufacturers.

It seems to be a natural industrial

center, where labor may be procured,

where raw material may be assembled,

and where cheap fuel is abundantly

available. An economic manufacturing

and distributing center for articles used

throughout the whole Dominion. It has

n call on the wealthy Eastern market

and the rapidly growing Western mar-

ket with, in addition, a home market of

upwards of a million i)eople, being in the

very heart of prosperous, bustling West-
ern Ontario.

Though London is 23 miles from Lake
Erie she can boast of harbor advantages

over cities with their own waterfronts.

Owning the Port Stanley harbor, eon-

trolling the London & Port Stanley

Railway, and with interswitching privi-

kges to the siding of all railways, fuel

and raw material can be brought to all

London factories with one handling.

London has easy access to Buffalo, Con-

neaut, Cleveland and other United

States ports, and all Canadian ports.

Coal comes in and is placed on the sid-

ings right at the plants at $2.60 to $2.80

per ton.

As a special inducement to manu-

facturers the city has adopted an un-

usually liberal policy of granting a fix-

ed assessment of 15 mills for fifteen

years on lands values only, with ex-

emption from taxation on buildings and

plants. This covers a factory area of

approximately 1,800 acres recently add-

ec^ to the city to the east and south, in-

cluding Ealing, Pottersburg, Knollwood

I'ark and Chelsea Green.

General.

At present power in London is five

per cent, lower than Toronto, and elec-

tricity is 15 per cent, lower. A further

reduction of 25 per cent, is promised for

next year. The city gives especially low

water rates to manufacturers, and the

water supply of London is so pure that

the Grand Trunk Railway dining car de-

partment use it without filtration. The

average of freight rates to all parts of

the Dominion is lower from London than

any other eastern city of comparative

size.

Natural gas is not yet into London,

but it is piped to the city limits, and the

Southern Ontario Gas Co. is preparing

to submit a proposition to the ratepayers

to supply natural gas to manufacturers

at an economical figure. The local gas

company at present supplies manufac-

tured gas for industrial purposes.

London is famed for its labor supply,

skilled and unskilled, male and female,

and serious labor troubles are practic-

ally unknown. Prices of land are not

yet high enough to prevent the head of

a family owning his own home, and it

is estimated that 80 per cent, of the

heads of families own their own houses,

which speaks well for living conditions

in the city. It is the center of a rich

agriculturial section and produce is

brought directly from farm to consumer

at the city market three times a week.

Workingmen's houses cost from $1,-

800 to $2,000, and rent at from $12 to

$16 a month.

BERLIN, ONT.
BERLIN or Busy Berlin as it is often

called, is a city that has made consider-

able progress as a manufacturing center.

The industries are varied, the principal

being furniture, rubber, leather, shoes,

shirts, etc. On account of the diversi-

fied industries employment is afforded

for both males and females, making
thereby labor conditions particularly

favorable. In addition, the city is well

supplied with parks making it desirable

from a residential point of view. The
)iopulation is over 18,000, and assess-

ment about .$9,000,000.

Berlin believes in municipal owner-

ship, and owns all the public utilities in-

cluding the waterworks system, gas and

electric lighting plants and street rail-

way. It was one of the first cities to

secure power from the Hydro-Electrie

Commission, and consequently attractive

rates can be obtained by manufacturers.

In addition the city offers reasonable in-

ducements to new industries in the

form of free sites, fixed low assessments,

low water rates, etc.

Transportation facilities are good

with corresponding favorable freight

rates, the city being on the main G.T.R.

line Toronto to Samia. It also connects

with the C.P.R., while the C.N.R. will

shortly be running there. An efficient

electric railway service embraces the

surrounding district which is excellent

farm land; products of the field are,

therefore obtainable at reasonable prices

in the city.

WINDSOR, ONT.
THE City of Windsor, situated at the

extreme western point of Ontario has

enjoyed remarkable success as an indus-

trial centre, and with the adjoining

towns of Walkerville and Ford, forms

one of the most important and progres-

sive industrial districts in the Domin-

ion. The proximity of Windsor to the

United States, and especially to the city

of Detroit, Mich., is one of the princi-

pal reasons for the rapid development

which has been experienced in recent

years. Its situation from tTie stand-

point of the United States manufacturer

who desires to extend his market by lo-

cating a branch factory in Canada, is

especially attractive. In many cases

the manufacturer likes to be as near his

home factory as possible in order to give

close attention to the management of

both plants. The geographical location

of Windsor makes it an excellent distri-

buting point, being within easy access of

both the eastern and western markets,

which combine with good transportation
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facilities and competitive rates. Cheap
power, another important consideration,

is available in the form of electricity

and natural gas.

The City of Windsor has taken defin-

ite steps to attract and accommodate in-

dustries. An Industrial Committee with

an enterprising commissioner have been

the means of inducing many manufactur-

ers to locate in the city. Since January

1st, 1913, over thirty concerns have es-

tablished plants here, nearly all being

now in operation. Two factory districts

have been allotted. No. 1, comprising 40

acres, has already been sold out, while

several sites have been disposed of in

the No. 2 factory district. The sites are

sold to manufacturers at cost price, and

concessions are granted in the form of

exemption of taxes, free water and light

for a term of ten years. The following

figures will indicate the progress made
during the past three years. Building

permits, $392,000 to $1,137,000; assess-

ment, $10,921,950 to $21,262,450; popu-

lation 17.534 to 22,080.

THOROLD, ONT.

THE To*n of Thorold in the Niagara

Peninsula, is exceptionally well situated

for attracting industries, and has grown
considerably in recent years. In 1912

the population was 2,800 ; now it is 5,000.

During these two years the greatest de-

velopment may be said to have taken

place. The chief inducements to manu-
facturers are cheap power and low

transportation rates, the town being lo-

cated in the Welland Canal, and having

connection with four steam railways,

and also an electric railway. There are

a number of suitable sites, and a low

fixed assessment is granted by the town.

Although Thorold has had quite a

number of old industries which have

been operating for some years, it is only

within the last two that the greatest

progress has been made, and this is

largely through the instrumentality of

James Battle, the town's commissioner,

backed up by progressive citizens. Pulp

end paper making is the principal in-

dustry, although there are other import-

ant ones will will bo seen later. The lu-

terlake Tissue Mill Co., the Foley-Reiger

Pulp & Paper Co., the Thorold Pulp Co.,

St. Lawrence Paper Co., and the Coni-

agas Reduction Co., are the chief of the

older established plants. Since 1912 the

Ontario Paper Co., has started opera-

tions, followed by Pilkington Bros.,

Ltd., from St. Helens, Lancashire, Eng-

land, the largest glass manufacturers in

the world. The Beaver Board Co. new

factory- is nearly completed, and will

soon be in operation. The latest indus-

try to locate in Thorold is the Exolon

Co., who will manufacture an artificial

abrasive.

The Ontario Paper Co.

The Ontario Paper Co., which is lo-

cated on the Welland Canal, has erect-

ed a plant which cost $1,000,000 and
uses 10,000 electrical h.p. obtained from
the Ontario Power Co. at Niagara Falls,

only a few miles distant. There are two
large paper machines in the plant, hav-

ing a capacity of 100 tons of news print

per 24 hours, all of which is shipped to

the Chicago Tribune by the Rutland
line of steamers when navigation is

open. A large proportion of the pulp

\'ood is obtained from Anticosti Island

in the St. Lawrence River. The pulp-

M ood is rossed and shipped in lengths of

2 ft.; about 30,000 cords will be brought

to the mill this season. Some pulpwood
is also obtained from Northern Ontario.

The plant is owned by the proprietors of

the Chicago Tribune.

Pilkington Bros., Ltd.

Pilkington Bros., Ltd., of St. Helens,

Lancashire, England, purchased 200

acres of land adjoining the town of

Thorold. The initial section of the plant

i>; in operation and turning out factory

wired glass of the highest quality. It is

the intention of the company to build a

large plant for making plate glass. The

company brought over 100 expert opera-

tives from the St. Helens factory, these

being in addition, of course, to the other

hands employed. The company are

building a model village for their em-

ployees, adjacent to the factory which

is located on high land and extremely

healthy.

The Exolon Company.

The Exolon Co., of East Cambridge,

Mass., have started operations on the

construction of what will be a large fac-

tory for making an artificial abrasive.

The "first sod" was turned by James
Battle this spring, being the fourth cere-

mony of this description at which Mr.

Battle has officiated within the last two

years; not a bad record. The plant will

be built in five units, costing approxi-

mately $100,000 each. One unit is go-

ing forward now, and it is proposed to

build two units in 1915, and the other

two in 1916. When complete, it is esti-

mated that about 10,000 electrical h.p.

will be used. The company has purch-

ased a site covering six acres on the

Niagara, St. Catharines and Toronto

Railway, and the first unit will be in

operation by November 1st of this year.

The contract for the steel work has been

let to the Hamilton Bridge Co., and the

general contractors are Christman & Co.,

of Hamilton, Ont.

The Beaver Board Co.

The Beaver Board Co., of Buffalo, N.

Y., is one of the latest concerns to locate

in Thorold. The company has purchased

n site covering 23 acres adjoining the

town of Thorold, and have erected a

large factory for making the product

known as "Beaver Board." The fac-

tory, which cost $500,000, is nearly com-

pleted, and will shortly be in operation,

employing about 150 hands in the first

instance.

®
ST. CATHERINES, ONT.

ONE of the principal cities of what is

ur-ually termed the Niagara Peninsula, is

St. Catherines, which has a population

of 16,000, representing an increase of

nearly 4,000 since the last census in

1911. There was a settlement at St.

Catherines as long as 1797, and exciting

times were seen in 1812-14, while in

1824 the first sod of the first Welland

Canal was turned and incidentally was

the beginning of the material growth of

the "Garden City."

St. Catherines is the centre of one of

the principal fruit growing districts of

Canada, but at the same time has, lat-

terly, developed into an important

manufacturing center. Cheap power is

perhaps the chief reason for this, as

nearby at Decew Falls, is a hydro-elee-

trie plant operated by the Cataract

Power Co., and capable of producing

100,000 h.p. In order to attract indus-

tries the city offers fixed low assess-

ments, water privileges and land grants,

the inducements being in proportion to

the size and importance of the industry.

There is no lack of house accommo-

tiation.

A number of well-known firms have

established plants here, among the most

important being the Canadian Crocker

Wheeler Co., Jenckes Machine Co.,

Whitman & Barnes Mfg. Co., Canadian

Yale & Towne, Ltd., Steel & Radiation

Ltd., Reo Motor Car Works, etc. The

The latest industries to locate are Welch

Grape Juice Co., from Westfleld, N.Y.,

and Lord & Burnham, from Irvington,

N.Y. The former concern will make a

temperance beverage while the latter

will make greenhouses and supplies of

all kinds. The Welch Grape Juice Co.,

will build a concrete and brick factory

102 X 102 feet, four stories high and

costing in tlie neighborhood of $150,000.

St. Catherines has gained some prom-

inence in recent years by being the

headquarters of the engineering staff of

the Welland Ship Canal. This is a na-

tional work of great importance and will

benefit the city considerably.

(Continued on page 170.)

@
Hon. David McPherson, M.L.A., died

at Halifax, N.S., on August 13, aged 82.

Mr. McPherson, who was a shipbuilder

and well known in the Maritime Pro-

vinces, was born at Jordan River, Shel-

bume County, N.S., and was elected to

the Legislature in 1897.
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Securing and Holding Labor in Manufacturing Suburbs
By J. P. S.

With the increase in land values and the double-barrelled taxation accompaniment now
so pronounced in our larger townn and cities, the disposition is towards the emigration to

and establishment in suburban dixtricts of both large and small industries. To secure in the

first instance, and retain labor which has been more or less cradled in and among the glitter

of a citi/'s life and attractions is generally the m,aster problem,.

TH^]RE has, of late years, been a

decided movement on the part of

manufacturers to seek locations

in the suburbs rather than in the con-

gested districts of our cities. The na-

tural tendency of Canadian cities to

grow causes real estate and property

values to increase, and thus assessments

for taxation, thoug-h reasonable enough

at the beginning, are almost sure to be-

come more or less inordinate sooner or

later. This is not the only objection to

the city plant. The higher cost of living

and the multitudinous, frivolous oppor-

tunities of spending money tend to in-

crease the wages demanded by the work-

ing man as well as to decrease his effi-

ciency as an employee.

A large percentage of the desirable

class of help has been more or less burnt

with the iron of metropolitan attrac-

tions, so that a plan to make the subur-

ban workshop a place of contentment

for them by supplying the created want
IS bound to prove a failure. The man of

this type is usually in the search of

novelty, and hence something unusual or

different from what he has become ac-

customed will often be equally effective

in holding him. The more desirable me-

chanics demand, not so much the levity

as the more substantial of urban com-

forts. To them the furnished apart-

ments, the restaurants and the rapid car

services have become as the necessities

of life, and are among the most difficult

for the manufacturer unaided to sup-

plant with the means at his command.
A great deal can be accomplished in this

connection by a little co-operation on

the part of the municipal authorities,

many of whom are willing to go some
considerable length for the mutual good

01 local industries and themselves.

The Size of the Pay Envelope.

One of the greatest drawbacks of most

suburban organizations is the fact that

they expect to pay considerably less for

help than the metropolitan plant for the

same class of labor. No employer can

successfully lower the rate of wages un-

less he be in possession of other fea-

tures to take the place of the difference.

The writer is well aware of one of the

largest Canadian manufacturers whose

men receive at least one-fourth less than

the employees of many other firms, but

such are the ameliorating conditions

that the list of employees contains a

fair sprinkling of those who have been

with the firm for from thirty to fifty

years, and many of these have tem-
porarily left the service and come back.

There is a class of men who adapt
themselves easily to the suburban fac-

tory conditions and surroundings. These

are the men who are trained and brought

up, so to speak, in the plant and make it

their lifework. Their disposition creates

no serious problem, and, as far as the

management is concerned, an adoption

of the system as far as is practicable

will greatly simplify the help question.

This is the natural outcome of suburban

conditions where the worker is not so

subjected to the excitements and amuse-

ments of city associations whic htend

towards uneasiness and discontent.

The home bred man, who is a sticker

and a hustler, is an acquisition in every

sense of the word, and the error largely

committed in Canada is that of going

too far in this direction. What we need

more than any other country is "new
blood." The acquiring and holding of

this new blood presents such problems

that it is often neglected even in the ur-

ban centres.

Effect of Labor Scarcity.

The great scarcity of labor during

1912-13 brought forth no very wonder-

ful systems of procuring or retaining

help other than increasing wages. Some
manufacturers gave this increase di-

rectly, while others donated it in the

form of a provisional bonus that could

bt withdrawn as soon as the condition

of labor stringency was relieved. Such

methods can have no permanent good

(ffect, and, even if carried out in the

best spirit, cannot but embitter the feel-

ings of the workmen against the so-

called heartlessness of corporations. A
system which exhibits no personal con-

sideration for the workman who firmly

believes himself to be supporting it, can-

not retain the most valuable help, no

matter where the industry is located.

The problem of holding help in the

suburban plant is becoming less diffi-

cult of solution each year. The same

nuediums of education are more and

more being made equally available to

the manager and the mechanic. Practi-

cal education is without doubt one of

the strongest antagonists of the excesses

and allurements of city life, and if tech-

nical and other educative books and

papers could be made easily procurable

in the homes connected with the subur-

ban factory, another large section of

desirable help would also become easily

procurable to the organization.

The technical press is not alone in this

work. The home journals, childs' wel-

fare leagues and other mediums rapidly

growing in influence, are surely begin-

ning to make their influence felt, with

the result that the thinking man who
has the prosperity of his family at heart

will make his home if possible 'mid

healthful suburban surroundings. These

influences are to be encouraged. Up
till recently the congestion of work in

the manufacturing centres has been such

that if the workman desired that his

family enjoy the country advantages to

the smallest extent, he must leave his

employment and take his people to live

on a farm. This, the opposite extreme

is, in many cases, equally undesirable.

The suburban shop would greatly assist

such men as these, and men who are po-s-

sessed of such desires are certainly de-

sirable help.

Is there any tangible reason why sub-

urban plants cannot devote as much
time and effort to making their plants

attractive as those of the metropolis are

doing every day? It is a very significant

fact that one of the greatest sufferers

during the labor market stringency al-

ready mentioned was a plant that is ap-

proached by roads that stalled automo-

biles several times during last winter.

Many of the employees walked back and

forth over these same roads every day.

Is it likely that these men will be most

self-respecting and most desirable em-

ployees? A great many men associate

suburbanism with cow stables and hog

pens, and the sight of this factory

would not be inclined to reform their

way of thinking.

City Comforts in the Suburbs.

With the help of the preseot-day me-

chanical and sanitary appliances, there

is no reason why city comforts and utili-

ties cannot be enjoyed by the suburban

mechanic. It is not reasonable to sup-

pose that the employee who gives the

greatest part of his mental and physical

energy to the advancement of his em-

ployer's interests will have enough left

each day to perform the chores of the

average farmer. In many cases, subur-

ban locations can be chosen so as to

give the workman most of the home ad-

vantages of the city and a plot of ground

large enough to swing a hammock in.
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besides with the minimum of expense.

It must be borne in mind that the better

meehanie demands a rertain grade of

living and surroundings, and if these are

not provided the man, once procured

will only stay long enough to acquirathe

necessary "stake" to move out.

In the city these necessities are pro-

vided for by a part of the taxes which
the manufacturer must pay the munici-

pality, and for this reason the average

manager has failed to take them into

consideration when moving to the

suburbs. The employer of the outskirts

must assume to a certain extent at least

the responsibility for which the civic

government is well paid by his city con-

temporary. The extent to wliich this is

required, of course, depends upon the

class of work carried on. The demands
of a cement mill, for instance, would be
insignificant when compared with those

of a machine tool works. In any case,

it will be found that if judgment be ex-

ercised, living conditions can be made
better for the workman in the suburbs
than in the city, and the "living ex-

penses" of the factory can, at the same
time, be made much less.

The Personal Element.

The most attractive feature of any
position from the workman's i)oint of

view, provided the wages are at all

reasonable, is the consideration shown
him by tlie officials of the firm. This

does not mean the latitude of misde-

meanor permitted or the loosening of

proper discipline in any way, but the

removing as far as possible of the sys-

tems and rules that make him feel very

much like the machine he operates. It

will be necessary for the officials of the

suburban plant to exercise more of the

personal element and less of the com-

mercial spirit in getting the best eflEorts

of the best men. They must make up,

largely by influence and example, for

tliat which is furnished in the city by

the policeman, the civil engineer and

others.

The greatest tendency to be guarded

against is stagnation, which is already

all too evident in some of the institu-

tions of our small towns. The guardian

of the company's interests against this

((indition is first of all the manager, and

the responsibility for its prevention

rests upon his subordinates in order of

their importance. This is largely offset

in the city plant by the continual influx

of strange mechanics with fresh methods

and new ideas. In the suburban plant

this must be combatted by the influx of

proper literature, competitive methods

and the spirit of an energetic manage-

ment.

Development of the Power Building Feature

By Lycurgus Carson

While large manufacturing concerns are, of course,

most in demand hy our municipalities, it has not been for-
gotten that smaller industries are also ivorth while. To
encourage these latter, with in most cases limited capital,

or which is at least insufficient to purchase land, build and
equip a plant, the laudable expedient of providing a power
building where several small concerns may locate is being
quite generally adopted.

/~\F the many plans adopted by muni-
^^ cipal governments for the purpose

of nurturing young industries and at-

tracting others already developed, the

power building idea is worthy of consid-

erable favorable coument. This insti-

tution is essentially a building construct-

ed to accommodate a number of small

industries. It is built at public expense,

and so arranged that partitions can

readily be placed anywhere desired to

accommodate works of different sizes

and requirements. All provision is made
for the attaching of line shafting and

the setting up of machinery as well as

arrangements for heating, light and

power.

The building is let out to small indus-

tries in sections to suit, and at reasonable

rentals. The plan, as has been worked

out by municipal authorities, is not a di-

rect revenue producer, the rentals being

so gauged as to pay expenses and sink-

ing funds only. A plant of this kind was
projected in Montreal by a private cor-

poration, but is not yet in operation,

and its value as a private enterprise has

not yet been demonstrated. The scheme
is said to have originated in the Middle
States, where it has been customary for

small firms to club together for the pur-

Ijose of erecting a central building and
installing a power plant. The mutual
benefits of such co-operation were evi-

dent, particularly as the power units in

those days consisted mainly of cumber-

some and expensive steam engines. Al-

though the advent of the efficient elec-

tric motor has much reduced the power
advantage, the benefits accruing from the

common building are becoming still more
pronounced, particularly in the larger

cities, where land values make individual

enterprise almost prohibitive.

The lack of capital prevents many
small enterprises that may, in time, be-
come great, from getting a start. Num-
bers of young industries have found that
the greatest capital cost is the cost of
land, building, and power plant. The
efforts of embryo factories may be most
readily seen in the younger Western pro-
vinces, where the struggle with the
cheapest building construction, wasteful
second hand power units and unattract-
ive surroundings calls loudly to the prac-
tical altruistic sense of the observer.
In Montreal. Toronto and some other

large Eastern cities, the idea is un-
consciously carried out under very ad-
verse conditions. A large number of
old and tottering buildings, whose use-
fulness as offices and warehouses has
long ceased, are now rented to small
industries, such as clothing factories, in-
strument makers, engraving companies,
etc. In most of these the condition of
the building confines to very narrow lim-
its, the amount of power and weight of
machinery that can be installed. Even
under such circumstances, the system has
proved successful, and structures that
would otherwise have to be demolished
are, in this way, made to pay divi-
dends.

Reform of the Manufacturing District.

The ramshackle effect created by the
economical systems of building adopted
by small industries, to say nothing of
poor heating, lighting and sanitary con-
ditions, would be largely done away
with by a municipal power building. The
higher status of labor conditions will

eventually lead to a better class of
work-people that cannot help but be an
indirect asset to the city. Industries
which depend more or less upon market
conditions for their existence, are rarely
in a position to build and equip credit-
able plants of their own and, unless some
such provision is made for them, their

presence will always be more or less

detrimental to the health and appearance
of their chosen location.

There are a large number of institu-

tions, such as mechanical experts and
specialty manufacturers, whose product
is necessary and valuable, and who em-
ploy a high class of mechanical help, and
who must rent premises of some kind.
Such enterprises invariably find it not
only necessary to procure a location, but
to make the best of a floor space that

was never intended for manufacturing
purposes. This feature is usually ac-

cepted by the land lord with some satis-

faction, as the expense of moving is

some assurance that he will retain his

tenants without serious difficulty.

In locations where cheap electric

power is not procurable, the economy of

coal or gas consumption should strong-

ly appeal to all patriotic citizens. Small
engine units are wasteful, both in fuel
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and attendance. The greatest difficulties

encountered with the smoke nuisance are

in the small plants where the best ap-

pliances for its prevention cannot be in-

stalled. The fewer and larger the power

plants, the more easily this evil can be

corabatted. Again, many factories re-

quire steam for heating and others use

it for power only. When it is under-

stood that the same steam can be used

for both purposes with little greater cost

than for one alone, the folly of installing

a plant for a single service is evident.

In the power building, the variety of re-

quirements of different lines of business

makes possible the most efficient use of

fuel. Aside from these large savings,

the aggregate of the small ones, such as

boiler inspection fees, insurance, etc.,

will be found to go a long way towards

paying the expense of operation of the

plant.

Practical Working Examples.

The apartment house has become ex-

ceedingly popular among certain classes

of people, and is regarded in prosperous

localities as a gilt edged investment.

The modern apartment house is much

more attractive and sanitary than the

private homes of the class of people

that inhabit them. Although the

comparative cost of construction is much

greater, the co-operative establishment

can, under favorable conditions, give

more for the money than the private

house. If this can be accomplished in

co-operative expense, how much more

successful should be mutual support in

the production of income.

The municipal power building project,

though young, has been tried out and is

in operation in several Canadian cities,

including Calgary, Lethbridge and Walk-

erville. Many objections have been raised

tc its adoption, and have been satisfact-

orily surmounted. The fault most com-

m-oiily advanced is that the peculiarities

of many enterprises are such that they

cannot be housed in a single building.

This can be easily overcome by grouping

the different concerns in several build-

ings, with a central power, light and

heating plant. The plan followed by

the larger manufacturing companies in

segregating their foundries, smith shops,

machine and woodworking departments,

is a practical solution of this question.

The obtaining of the best shipping fa-

cilities, both by water and rail is impos-

sible for small concerns without united

effort. The large corporations can build

docks and sidings equipped with the most

efficient handling machinery at their own

expense, and such is the volume of their

business that these investments may be

directly profitable. These advantages

can readily be made available to the

younger industries in the power build-

ing groups. In many places the rail-

way frontage requirements have made

it necessary for the small factories to

follow the tracks far outside the limits

of the cities to which they belong. The
sidings, in most of these plants, are not
enough used to prevent rapid natural

deterioration, and constitute a substan-

tial addition to the overhead expense.

The teaming cost of plants without sid-

ings is often equal to the railway

freight on their products.

Any means of bringing the industrial

part of a town more or less under muni-
cipal control is certain to greatly faci-

litate the governing of these institutions

for their own and the general good. The
city government must necessarily as-

sume a large number of responsibilities

that are difficult to place among a num-
ber of segregated institutions. The ob-

ligations of sanitation, waste, proper

business methods, etc., are much more
likely to be fairly met by the municipal-

ity than by a small industry which is

struggling for existence.

The nurturing of young enterprises is

an important branch of the public duty.

The elaborate outlay required to carry on

a manufacturing business has done much
to bring about the trust and the mono-
poly with their many evil accompani-

ments. The best cost, wage and other

conditions most affecting the public, are

brought about and retained by the effi-

cient competitive systems which are best

encouraged by the municipal power

building. The protection of the smaller

and weaker plants from the dominance

of the larger masses of capital is best

accomplished by providing them with a

means of co-operation that will enable

them to put up a fair fight for existence.

INDUSTRIAL DEVELOPMENT OF
NEWFOUNDLAND.

TN the past fifty years the cod-fishery
* flotilla of Newfoundland has

doubled in number and quadrupled

in tonnage. She has maintained

and succeeded in the seal-fishery

when Dundee and Halifax have

abandoned it, and she is now prose-

cuting it with splendid steamships and

reaping a bounteous harvest every spring.

She enterprised the modern method of

whale-hunting before Canada attempted

it, while her herring fishery became so

important as to compel England and

America to resort to The Hague tri-

bunal for an arbitrament upon issues

arising out of it. Her bait industry be-

came so pivotal that her enactment to

regulate it, reduced the islets of St.

Pierre-Miquelon to beggary, and re-

established herself in the European mar-

kets from which bounty-fed competition

had almost driven her.

A Generation of Progress.

Within thirty years Newfoundland has

built 1,000 miles of excellent railway,

provided a fleet of twelve coastwise

steamers tapping every section of the
island of Labrador, and superior to any-
thing of their kind in Eastern Canada,
set up 2,500 miles of telegraph lines,

erected eighty lighthouses, and doubled
the outlay on the various public services

by which the mass of the people benefit

directly. Her exports have grown from
$5,000,000 to .$15,000,000, her imports
being in the same proportion and her
revenue from $1,000,000 to $4,000,000.

The material prosperity, too, of the
people has been enhanced in a still

greater degree. She has overcome the

consequences of a fire that devastated

St. John's in 1892, causing a loss of $20,-

000,000, with only $5,000,000 of insur-

ances, a bank crash that nearly beggared
her two years later, and the vicissitudes

of the fishing industry in recent years,

with a loss of millions of dollars of local

capital. Yet the latest statistics show
that the savings secured in her banks and

debentures total $15,000,000, while the

investment in fishing and other enter-

prises is enormously in excess of this.

Rich in Minerals.

Fish is no longer the mainstay of

Newfoundland. The smelters of the

Dominion Steel Works at Sydney are

fed with ore from Belle Isle, near St.

John's. From there 1,500,000 tons were

taken last year, and President Plummer,

at the recent meeting of the Steel Com-

pany, stated that ore could be sold at a

profit of $1 a ton, while experts esti-

mate the deposits to contain 3,635,543,-

360 tons. Other minerals are also abun-

dant and her forests are immense. It is

expected that soon the island will be the

home of many manufacturing enter-

prises, each town with its 5,000 to 10,000

persons.

Branch railroads are even now being

enterprised to tap sections as yet un-

supplied with this progressive auxiliary,

the dredging of shallow harbors is being

undertaken that the prosecution of the

fisheries may be made more convenient,

and added stimulus is being imparted to

education, the handmaiden of all real

advancement.

Marconi received in Newfoundland his

first pulsations across the ocean, and the

island will yet be the great clearing

house for the wireless traffic of the

world. The airship man is also^asting a

speculative eye on Newfoundland, and

when he prepares himself for his first

overseas flight he will ascend from her

island coast.

®
Toronto, Ont.—It is announced that

the Massey-Harris Co. will close their

plant on August 22, for an indefinite

period on account of the unsettled con-

ditions caused by the European war, and

the cutting off of the German, French

and Russian markets for their product.
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Specific Industrial Opportunities for Manufacturers

BRITISH COLUMBIA OPPORTUNI
TIES.

'TpHE natural advantages of the Eraser
^ River estuary from a com-

mercial point of view cannot help but

impress one who makes a personal inves-

tigation. Those who would e.xamine it

from a critical viewpoint must seek to

judge it upon such considerations as

proximity to markets, its labor condi-

tions, availability of supplies, etc., and

not upon the features with which Na-

ture has endowed it.

One section, miles in extent, embraces

a number of islands and a portion of

the mainland as level as the sea, and

but a few feet above its level at high

tide. This land is, although marshy in

places, lends itself easily to building

purposes as is attested by the number
of good roads and other structures

which have existed for a long time. The

several branches of the river form nu-

merous fresh water basins where ships

discharging cargo automatically rid

themselves of barnacles and other objec-

tionable marine growths. The Fraser

River carries a large volume of water

to the ocean, and, although it originally

contained impediments to navigation,

these, engineers contend, can and are

l)eing removed with comparatively little

trouble and expense.

To the north and south the land rises

Ih uentle slopes naturally forming resi-

dential districts which, for superb nat-

ural scenery, are rarely surpassed. This

northern part already forms the south-

em suburb of the city of Vancouver, the

imjiortance of whose shipping is well

known. The most reasonable line of the

city's rapid growth is in this direc-

tion, so that the district will be fairly

populous in a comparatively short time.

Climatic conditions are mild and such

as allow the carr^'ing on of operations in

factories very nearly the year round
without the expense of artificial heat.

The nsual objections to mountain sea-

shore climates, namely dampness, is no

doubt present, but it is maintained that

one becomes much more easily acclima-

tized to this than to the more rigor-

ous climates of the central and east-

ern provinces.

The mineral and timber resources of

British Columbia are vast and accessible,

involving a large percentage of those re-

quired in the average manufacturing pro-

cesses. Tn fact, available manufacturing
sites are few in comparison to the quan-
tity of certain kinds of raw material pro-

curable. The- markets have, for some
time been more or less confined by the

mountain barriers to the Province, but
with the introduction of two more trans-

continental railways and the continual

Continued from page 1 65

improvement of grades, the rapidly in-

creasing population of the northwest, is

becoming more and more dependent upon
the products of the mountain province.

The possibilities of the Pacific Ocean in

this respect are obvious. It is plainly

the duty of the provincial direction of

affairs to see that transportation, labbr

and other advantages are on a par with

the great natural industrial endowments
of this favored province.

PETERBOROUGH, ONT.
THE progress the city of Peterborough
has made is evidence of its suitability

for manufacturing. The population is

over 22,500, and the increase in popula-

tion between 1901 and 1911. as shown
by the Dominion Census, was 63 per cent.

The census also showed that the per-

centage of increase in the products of

the factories in Peterborough from 1890

to 1910 was greater than in any city in

Ontario. The value of these products

per head of population in 1910 was
$579.14, which was only slightly exceed-

ed by three other cities in the Dominion.

Peterborough has the advantage of be-

ing centrally located between the two
commercial centres, Montreal and Tor-

onto, and has direct railway connection

with them by the Canadian Pacific and
Grand Trunk lines direct to the Georgian

Bay. It thus is on the main arteries of

traffic to the Northwest by both the rail

and water and the all-rail routes. The
Grand Trunk branches out in four differ-

ent directions from the city, and be-

sides having the direct Montreal-Toronto

line of the Canadian Pacific, the new
Georgian Bay and Seaboard line of that

railway runs from here, placing Peter-

borough closer than Toronto to the

Northwest. As an indication of the ser-

vice and traffic, twenty-five passenger

trains go out of Peterborough daily.

This city is also on the Trent Water-
way, a series of locks and short canals

connecting navigable rivers and lakes,

which is being built by the Dominion
Government, and will give water commu-
cation with Lake Ontario and the

Georgian Bay. The section which opens
it to Lake Ontario is all under contract

and nearly completed. The River Oton-

abee, which runs through the city, and
connecting waters, furnish abundant
water power, and electric current is de-

livered to the factories at very low

rates. Peterborough is surrounded by an
excellent agricultural and dairy district,

and the cheese market held here

fortnightly during the season is

one of the best in the Dominion.
Manufacturing sites, with shipping

facilities and civic conveniences,

are available, while labor of all

kinds is readily obtainable. The

workmen are largely home owners and

interested in the city. While Peterbor-

ough has the conveniences and attrac-

tions of a city, expenses are lower than

in the larger centres, and the cost of

labor is less. One of the attractions

here to mechanics and other working-

men is the beautiful river and the at-

tractive lakes close to the city.

Among the industries which have lo-

cated and been built up here, are the

Canadian General Electric Co., employ-

ing 1800 hands, the mills of the Quaker

Oats Co., of Chicago, the English Brin-

ton Carpet Co., and many others. The

DeLaval Separator Co., of New York

and Poughkeepsie, one of the best known
and strongest companies in its line,

Henry Hope and Sons, of Birmingham,

England, and the Vermont Marble Co.,

of Proctor, Vt., each selected Peterbor-

ough for the location of their Canadian

factories.

MOOSE JAW, SASK.
MOOSE JAW began to take on the ap-

pearance of a thriving town in 1901, the

population then being 1,500. This has

increased more and more rapidly each

year, until now (1914) the population

reaches 30,000.

As a grain and milling centre, Moose
Jaw hold an unique position, being in

the very heart of the greatest wheat belt

of North America. During 1912 there

was a total acreage under crop in Sas-

katchewan of 9,184,814 acres and from
this 237,278,446 bushels were harvested.

In 1913 the total acreage under crop in

the province was 9,673,125, from which

243,513,384 bushels were harvested.

Surrounded by such a vast and fertile

grain-growing country, Moose Jaw is the

natural four-milling centre of Central

Western Canada. One i)lant, the Robin
Hood Flour Mills, is turning out 2,300

barrels of flour per day and 500 barrels

oatmeal. Besides this, the mill contains

a porridge oats plant, cornflake plant,

grain drying plant, and their own cooper-

age for making the barrels in which the

flour is shipped. 135 men are employed
by this company. The capital invested in

this plant is ,1(800,000. The Moose Jaw
Flour Mills is now erecting a flour mill,

which will cost .$350,000, and which will

have a capacity of 1,500 barrels flour

daily. It is expected that this plant will

be in full operation next week.

Gordon, Ironside & Fares, meat-pack-
ing plant, located in the city, is one of
the most up-to-date packing plants in

Canada. There are 190 men employed and
the daily killing capacity is 3,000 sheep,

3,000 hogs and 350 cattle. The initial in-
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vestment in the plant and sales equipment

amounts to over $1,500,000. The Inter-

national Linseed Co. is erecting a flax

mill, and lias taken out a building permit

to the amount of $750,000. Their plant

is being erected on the ground immedi-

ately adjoining the Government elevators.

This mill, when completed, will have a

daily capacity of 8,000 bushels of flax.

Electric power is supplied to these indus-

tries by the city at from IVi to IVa cents

per k.w. hour.

The Saskatchewan Bridge & Iron

Works are located in Moose Jaw, and

carrying on the business of erecting

bridges and general iron working. The

plant and equipment represents an in-

vestment of $500,000. The C. P. R. have

their divisional point for Saskatchewan

established here, and their investment at

this point represents over $5,000,000.

They employ 2,500 men in and around

JMoose Jaw, and the pay roll amounts to

over $250,000 per month. There are here

sixty-seven miles of trackage, the yards

being the third largest individually-

owned trackage yards in the world. Be-

division man has never played an im-

portant part in the city. With its strate-

gic position as a shipping centre, the

bounless acres of fertile wheat lands sur-

rounding the city, and the unlimited re-

sources of the Province of Saskatchewan,

the future of Moose Jaw as a great indus-

trial centre seem assured.

CALGARY, ALTA
RATING fifth among the commercial

cities of Canada, Calgary offers to those

who are seeking locations for factories

the advantages derived from its geo-

graphical position, its cheap and varied

sources of power, and its well supplied

labor market. As an assembling point

lor raw materials it has the benefit of

three transcontinental railways. As a

distributing centre, with ten main and

branch lines radiating throughout the

125,000 square miles of trade territory,

the city possesses splendid opportunities

for serving a rapidly developing .market

demanding the various manufactured

MAIN STREET, LOOKING NORTH. MOOSE JAW, SASK.

sides the C.P.R., the C.N.R. and G.T.P.

have lines running into and outof Moose

Jaw. The Street Railway Co. is now op-

erating on fourteen miles of trackage,

giving a service to all central parts of

the city.

The educational facilities of the city

are second to none in the Prairie Pro-

vinces. There are seven schools, col-

legiate institute and the Moose Jaw Col-

lege, where the youth of the city receive

their education, up to the preparatory

course for the university.

Unlike many other cities of Western

Canada, Moose Jaw's real estate, it is

claimed, has never been boomed, the

values steadily increasing without leaps

and bounds, and the "wild eat" sub-

goods used in city and town, in field,

forest, or mine.

Much of the railway mileage enter-

ing Calgary traverses a country which

is and will be pre-eminently devoted to

grain growing. When the Panama Canal

is in full operation and the double-track-

ing of the Canadian Pacific Railway is

completed from it to Vancouver, a

goodly portion of the grain crop of Sas-

katchewan will here join that of Alberta

en route to the markets of the Orient or

to Europe via the Panama Canal. The
Dominion Government, in preparation

for this, has now called tenders for the

construction in Calgary of an interior

terminal elevator, having a 3,500,000

bushel capacity as its first unit. Trans-

portation facilities, low-priced grain and
cheap power are the prime factors in the

successful manufacture of grain pro-

ducts, and Calgary peems to possess

these.

Within two years Calgary has become
the premier cattle market west of the

Great Lakes. Cattle, hogs and sheep to

the value of $14,000,000 passed through
the city stockyards in 1913, while hides

to the number of nearly 200,000 were
sent to Eastern tanneries. It has been
discovered recently that there is hem-
lock bark in abundance within easy

shipping distance of the city, the bark
of the Western or Washington hemlock
yielding 184 lbs. more tanning per cord

than the bark of the Eastern tree, and
next to milling and meat packing there

is an excellent opportunity for one or

more tanneries. Industries subsidiary

ta those utilizing raw materials at their

primary sources will naturally be pre-

pared to take advantage of proximity

and establish themselves close by.

Calgary has, therefore, special induce-

ments to offer both large and small

manufacturers. Power is derived from
the hydro-electric system of the muni-

cipality and sold to manufacturers at

$26 per horse-power per annum. Na-
tural gas is supplied at 15 cents per

1,000 cubic feet to manufacturers, and
good steam coal may be purchased for

$.^ per ton.

Oilfields.

Adjacent to Calgary are the Southern

Alberta oilfields, where a hundred com-

panies will soon be drilling for oil, with

the prospect of repeating the strike of

the Dingman well a few weeks ago, when
almost pure gasoline was tapped and

rose 2,000 feet in the well. Expert geolo-

gists express the opinion that this will

prove to be one of the most wonderful

fields yet developed. Canadian, British

and American capital in millions is al-

ready invested for development work,

and the outcome promises a commercial

arid industrial forward movement, com-

pared to which the past few years,

phenomenal though they were, will be

but an incident. In three years Cal-

gary's population increased 130 per

cent.; bank clearings, 83 per cent.; as-

sessment, 245 per cent. ; Customs re-

ceipts, 246 per cent.; Post Offiee'receipts,

188 per cent.; and there were erected

new buildings to the value of $41,921,-

985. To large manufacturers the city

offers factory sites, power, light and

water at cost.

A modem industrial building will soon

be placed at the disposal of manufac-

turers starting in a modest way and re-

quiring leased floor space. This build-

ing, being erected from municipal funds

at a cost of $250,000, is the first of its

kind to be built and operated as a muni-

cipal enterprise.
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REDCLIFF, ALTA.
THE town of RedclifE is situated about

180 miles south-east of Calgary, on the

South Saskatchewan River, and on the

C.P.R. RedclifE, although of recent

growth, being incorporated in 1912, has

already a population of 3,000, with an

assessment of approximately $7,000,000.

The town has developed into an impor-

tant manufacturing centre, considering

its comparatively small population, prin-

cipally on account of the abundant sup-

ply of natural gas, which can be obtain-

ed at a cost of 15 cents a thousand feet.

Suitable clay for making bricks and

allied products is also obtained in the

district, which has led to the formation

of several companies engaged in this

industry.

The foremost industry is the RedclifE

Brick & Coal Co., which was established

in 1912. and was followed closely by the

RedclifE Pressed Brick Co. and the Red-

cliff Clay Products Co. Another impor-

tant industry is the Alberta Ornamental

lion Works, capitalized at $200,000, and

nanufarturing principally bronze and

ornamental iron work. The Redcliff

Rolling Mill & Bolt Co. is one of the

m.ost recent industries. The company

has laid down a well-equipped plant,

with a capacity, when working full time,

of 40 tons a day. The prospects for an

iidustry of this description are good

when the district develops to a greater

degree.

One of the latest industries to be

established is the Redcliff Motors Co.,

who make commercial cars for delivery

purposes. The Alberta Shoe Mfg. Co.

have built a large factory for making

shoes. The factory is equipped with

modem machinery, but has only quite

recently started operations. A knitting

lactory is under construction.

only for shorter mileage, but for lower

grades. The C.P.R. has added some eight

miles of track to its Lethbridge yards

during the past year. Lethbridge is

spoken of by the traveling public as be-

ing the most beautiful of all the prairie

cities. It is clean and sanitary. Its

well-kept parks and boulevards merit the

admiration of all.

The municipality of Lethbridge owns

and operates all of the public utilities in-

cluding a coal mine. The cost of produc-

tion for mine-run coal for 1913 was $1.19

per ton, while electric power is furnished

by the city on a cost basis ranging from

$13 per h.p. per annum up. The muni-

cipality also owns and operates a ready-

made factory, conveniently located and

with every modem improvement in which

floor space is leased to small industries at

low rental. Lethbridge is the first city in

Western Canada to adopt the commission

form of government ; three commission-

ers with defined responsibilities admini-

stering all the municipal affairs. The pro-

duction of Lethbridge coal mines for 1913

amounted to an average of 4,000 tons per

day. The city affords ample opportuni-

ties for the investor in manufacturing

and jobbing of many and various lines.

launch factory, a sash and door factory,

an abattoir, and brick and tile yards, a

rich clay bed, suitable for brick, sewer

tile and pottery having been located close

to The Pas.

LETHBRIDGE, ALTA.

LETHBRIDGE is the central commer-

cial and supply point of Southern Al-

berta. The city is served by eight arras

of the Canadian Pacific Railway, and the

construction programme of this railway

for 1914-191.5 gives Lethbridge a largely

increased commercial importance. The

new line of about 450 miles between Leth-

bridge and Weybura, Sask., now under,

construction, will considerably shorten

the mileage between Winnipeg, Port

Arthur, St. Paul, and all other Eastern

gateways, and Lethbridge, while the com-

pletion of the Canadian Pacific Railway

line through the Crow's Nest Pass to

Vancouver in 1915 will make the route

from Winnipeg to Vancouver through

Lethbridge and the Crow's Nest pass

shorter than the route through Calgary

and the Kicking Horse Pass. The new
transcontinental line thus formed

through Lethbridge will be notable, not

THE PAS, MANITOBA.
THP; PAS is the southern terminus of

the Hudson Bay Railway and at present

t:me, work on the terminus is proceeding.

This consists of station, roundhouse,

shops and forty tracks to accommodate
4,000 ears. As the construction of the

Hudson Bay Railway is going ahead. The
Pas, with its pojiulation, meantime of

2,000, and situated at the junction of the

Opasquia and North Saskatchewan
Rivers, Avill be the distributing point of

the Anglo-Canadian commerce and is

likely to become a great commercial and
industrial centre.

Timber, minerals, fish and furs is plen-

tiful. The Finger Lumber Co.'s plant

represents an investment of .$1,000,000

and employs 500 men. The mineral

wealth is unknown to a large extent, as

the country has not been prospected, but

copper has been found in rich values in

Wintering Lake district and a valuable

find of gold has been made at Beaver
Lake. The only inlet to these rich fields

is via The Pas, where the prospectors

can outfit with everything necessary.

Fishing is in its infancy, but the un-

limited supply will shortly develop into a

valuable industry. Sturgeon, salmon,

whitefish, pickerel and goldeyes are plen-

tiful. Fur-bearing animals abound, and
fur-trading is a leading industry. Beaver,

martin, fischer, muskrat, lynx, bear, otter,

mink, ermine, foxes (white, silver, black,

blue and mixed varieties), are among the

fur-bearing animals caught.

There are openings for a canoe and

MEDICINE HAT, ALTA.

IT is probably a fact that the average

manufacturer who located in Eastern

Canada, Great Britain or the United

States does not realize the substantial

progress that industrial enterprise has

made in some parts of the Canadian

West. He may have heard now and again

something about it, or more likely some
of his travelers in scurrying after busi-

ness, have found that, in some respects,

at least, some Western Canadian cities

are beginning to supply the local and dis-

trict needs in the manufacturing line.

Usually, he is in a state of blissful ignor-

ance of what has been and is being done
industrially west of the Great Lakes.

Among the cities and towns of West-
ern Canada which have made steady pro-

press in manufacturing during the last

two or three years, possibly none stand

out more prominently than does Medi-
cine Hat—the city located about midway
between Winnipeg and Vancouver on the

main line of the C.P.R.; the place that

is unique in many other respects, and is

to-day one of the exceedingly few points

where progress is being made industrially

and municipally during this readjustment
year of 1914. When it is realized that

to-day there are half a dozen factory-

owners actively busy on their construc-

tion programmes in Medicine Hat; that

said industries can secure natural gas at

the nominal price of one cent per thou-

sand cubic feet for industrial purposes;
that there are sites of suitable size on
railway trackage at cost—which is nomi-
nal; that the water supply is wholesome;
that electrical energy is priced as low as
one cent per k.w.h. in quantity by the

up-to-date municipal power plant—to-

gether with a few other advantages—he
may well sit up and take notice. Here is

a combination which the average resident

of Medicine Hat, and the manufacturers
already located here, claim .cannot be
beaten anywhere in Canada, East or
West.

Industries in Medicine Hat.
To-day upwards of twenty factories

are in operation in Medicine Hat, steadi-

ly manufacturing goods and ship-

ping them all over the prairie

provinces to points less favorably
located and blessed — and thus help-

ing those places to get manufactur-
ed articles cheaper than if shipped from
Eastern Canada. In addition to the score

or more of factories now operating in

Medicine Hat, several others are now un-

der construction, besides those that have
signed contracts to erect factories. Every
industry in Medicine Hat u 'es natural
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gas and there is a coal mine with 77,000,-

000 tons just outside the city limits.

Clay Working.

Naturally clay working takes a promi-

nent place in the industries of Medicine

Hat, with some establishments of out-

standing importance. For instance, the

Alberta Clay Products Co., with an in-

vestment of some $700,000, manufactures

87 different shapes of building block, hol-

low tile, drain tile, pressed brick, etc., and

has furnished thousands of carloads of

its product to the different cities of Mani-

toba, Alberta and Saskatchewan, and is

still doing so. Recently, however, the

company has taken up more actively than

previously the making of salt-glazed,

vitrified sewer pipe, of a quality that has

evoked praise from the municipal engi-

neers of the cities of the Western

prairies. The Medicine Hat Brick Co.,

which has an investment of about $200,-

000, is to-day turning out an average of

100,000 wire-cut, stiff-mud brick each

ten hours. It is one of the large concerns

of the district.

Flour Milling Centre.

Another prominent feature of indus-

trial Medicine Hat is its selection by

Canada's greatest flour milling concerns

for the location of their Western plants.

It was .chosen, of course, for the logical

location and the economical power costs,

together with proximity to the Pacific

Coast, where a good trade is being built

up with the Orient and Australia, with

that via the Panama Canal looming up in

the foreground in such a way that it

promises to be no small factor.

Tliree large milling companies are lo-

cated here. The Ogilvie Flour Mills Co.

have had their million-dollar plant in op-

eration in Medicine Hat for about a year,

with a capacity of 2,000 barrels daily, the

mill being large enough to turn out 4,000

barrels each twenty-four hours. A 500-

barrel oatmeal mill is on the programme
for next year. This company has elevator

capacity to care for 1,300,000 bushels of
grain, including the 500,000-bushel grain

tanks here and the twenty-seven country

elevators in the surrounding districts.

On June 1, the Lake of the Woods Mill-

ing Co. acquired for $300,000 the plant,

good will, business and elevators of the

Medicine Hat Milling Co., which had a

capacity of 1,000 barrels daily, and was
established here ten years ago as a small
grist mill with 100 barrels daily capacity.

Immediately the Lake of the Woods man-
agement began alterations and improve-
ments to cost about $100,000 for the pur-

pose of increasing the capacity to 2,000

barrels daily, the elevators being trebled

in size, and the warehouse also being

enlarged.

Within the last month the Maple Leaf
Milling Co. started construction on a

3,000-barrel flour mill, the elevators to be

of a size to hold 500,000 bushels of wheat
or other grain. The structure will be

similar to that of the Ogilvie concern

here, and a large number of men are now
being given employment on the work of

construction. At first the capacity will

be for 1,500 barrels daily, the additional

machinery for double that amount to be

added later. It is announced that the

mill would be completed in time to handle

at least a jjortion of the 1914 grain crop.

In addition to the above, Messrs.

Fraser and Ness, of Ottawa, have a con-

tract with the city for the building of

another large flour mill, though probably

not as large as the others.

Other Factories.

Medicine Hat is a place of diversified

industries as well as substantial ones. It

is not dependent on one or two lines.

Some 50 or 60 different articles are made
in the various factories, and the variety

continues to increase each year. Briefly,

here are some of them:
The Alberta Rolling Mills Co. manu-

facture almost every kind and variety of

blacksmiths and other merchantable
iron, including twisted reinforced rods

for heavy concrete work, and the Medi-
cine Hat Nut & Bolt Works started a

short time ago, is also turning out an ex-

cellent product. One of the busiest

places in the industrial district is the

factory of the International Supply Co.,

who are makers of gas and oil-well drill-

ing machinery and supplies. They also

contract for boring wells. Two other iron

working establishments that have made
good and are doing an excellent business

are those of the Alberta Foundry & Ma-
chine Co. and the Medicine Hat Pump &
Brass Mfg. Co., there being a steady de-

mand for the goods they manufacture.
The Canada Cement Co. is building a

mill to cost about $2,500,000, which will

handle 4,000 barrels of cement every 24

hours. They have already spent upwards
of a million there. The Medicine Hat
Radiator Co. has construction well for-

ward on its factory to cost some $75,000.

The J. H. Tabor Candy Co. is building a

two-storey brick factory. The Dominion
Sanitary Fountain Co. is proceeding with
the construction of its building, while

the Murdoch McLeod clothing factory is

expected to start work at an early date.

The industries now under construction
will cost well up to three million dollars.

ixig into operation, gives Whitby the full

benefit of connection with that great

railway system, at present the only com-
pleted transcontinental in Canada. It

will provide a direct service with the

National Capital, Ottawa, and to Mont-
real. The Canadian Northern Railway
will, when completed, become the third

transcontinental of Canada, reaching

Whitby by means of the Toronto East-

em, a subsidiary of the Mackenzie-
Mann system.

Inducements Offered

Cheap electric power, the purest of

filtered water from Lake Ontario, and
hundreds of acres of low-priced land

along the trackage of railways in their

several courses through the town, af-

ford admirable industrial sites, which
for the present are offered free to manu-
facturers locating in Whitby. There are

also highly favorable conditions as to

tax exemption, etc., that invite the favor-

able attention of manufacturers in the

United States and elsewhere looking for

branch factory locations in Canada.

WHITBY. ONT.

WHITBY is the junction point of the

main line of the Grand Trunk, with its

double track between Montreal and Chi-

cago, and the northern division of that

railway running to Lindsay, Orillia,

Peterborough, the Muskoka and Kawa-
tha Lakes country. The building of the

C.P.R. new lake front line, now just com-

®
OWEN SOUND, ONT.

OWEN SOUND is the principal port on
the Georgian Bay, and is the headquar-
ters of the Dominion Transportation

Co., the Georgian Bay fleet of the Nor-
thern Navigation Co., and of the Chi-

cago, Duluth & Georgian Bay Transit

Co. It was a lake terminus of the

C.P.R. fleet until that company moved
to Port McNichol. "

Owen Sound was incorporated in 1857,

and has grown steadily, the population

now being rather more than 13,000,

with an assessment of over $6,250,000.

As a residential place, it is particularly

desirable, especially in summer, when
the natural beauty of the city and sur-

rounding district is seen at its best.

From a geographical standpoint Owen
Sound is well favored, it being an
eminently suitable location for factories,

on account of the facilities offered for

shipping goods to both Eastern and
Western markets at competitive rates,

having two railroads, the C.P.R. and
G.T.R., in addition to the water routes.

A further inducement will be avail-

able in about twelve months time in the

form of hydro-electric power. At
Eugenia Falls, 36 miles distant, the Pro-

vincial Hydro-Electric Commission has

decided to develop a water power cap-

able of producing 5,000 h.p., which will

be a valuable asset to the town, enabling

manufacturers to obtain cheap powers
for operating their plants. Owen Sound
has already a steel foundry, malleable

iron and grey iron foundries, basic ' in-

dustries, which invariably help in at-

tracting others.
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HAMILTON, ONT.

SINCE 1910, over 40 factories with an

invested capital of over 15 million dol-

lars have located in Hamilton. For the

four years previous to 1910 the growth

in population was 10,678, while for the

four years since 1910, it has been 30,587.

Building permits for the four years pre-

vious to 1910 were $7,760,047, while for

the four years since 1910 they total $18,-

461,135.

Among the largest industrial acquisi-

tions may be mentioned : The Olivei

Chilled Plow Works, of South Bend,

Ind. ; the National Fireproofing Co., of

Pittsburgh ; Standard Underground
Cable Co., Pittsburgh ; Boston Insulated

Wire Co., Boston; Grasselli Chemical

Co., Cleveland; National Steel Car Co.,

Passaic, N.J. ; Willys-Overland Co., To-

ledo, Ohio; Dominion Steel Foundries

Co.; Canadian Porcelain Co., Rochester;

Mercury Mills, Victor Saw Works,
Springfield, Mass.

The city refuses to have anything to

do with bonus-seekers and believes that

a plain statement of facts will appeal

more to a concern worth while than the

offer of a free site.

A few years ago, practically little at-

tention was paid to all the important

matters requiring careful consideration

in the proper location of a factory. The
matter of successful factory location is

one which commands the attention of

experts, and those cities which have

much to oflfer in the matter of advan-

tages for manufacturing are the ones

which are coming to the front as indus-

trial centres.

Opinion varies as to .what is the di-

rect cause for the tremendous expansion
in Hamilton. Apart from human energy
and local enterprise and without attempt-
ing an arrangement in order of import-
ance the si.x great agencies which are

constantly advancing Hamilton as a
manufacturing centre are: Geographical

location ; competition in transportation

facilities by steam, electric railroads and
water; unlimited competitive electric

power; raw materials; labor and living

conditions. To attempt to go into this

phase of the question fully would take
more .space than is at our disposal, but
these are the fundamental essentials

which must always be met in the suc-

cessful locating of a factory.

Practically all of the important
manufacturing and financial cities of

Canada and the United States, including

the financial and political capitals of

both countries come within the radius of

a nights' journey from Hamilton.

-^

SHERBROOKE, QUE.
SHERBROOKE is situated at the con-

fluence of the Magog and St. Francis
Rivers, on the main line of the C.P.R.,

between Montreal and St. John, N.B.,

and on the G.T.R., Montreal to Quebec
and Portland, Me., line. The town was
incorporated in 1840, and was raised to

the status of a city in 1875 ; the popula-

tion is 19,500, and assessment about $10,-

000,000.

The principal feature from an indus-

trial standpoint is the cheap power
available. The city owns and controls

10,000 h.p., which it sells to manufac-
turers at % cent per k.w., or about $15
per h.p. per annum. Power is obtained

from two hydro-electric plants, each

having a capacity of 5,500 h.p., while ex-

tensions are under consideration. There
are also two undeveloped water powers

—

one on the Magog River and the other

on the St. Francis River, which would
give a further 6,000 h.p. The city owns
the gas plant, gas being sold at $1.25

per 1,000 cubic feet.

Sherbrooke is an important manufac-
turing centre, among the older estab-

lished concerns being the Canadian
Rand Co., Sherbrooke Iron Works,
Jenekes Machine Co., and Canadian
Fairbanks-Morse Scale Factory. In
more recent years manufacturers in the

United States have come to realize the

facilities offered by Sherbrooke, with

the result that a number have estab-

lished branch factories there. Among
the latest to locate are the Canadian
Connecticut Cotton Mills, Ltd., making
cotton duck; the Panther Rubber Co.,

from Stroughton, Mass., and the Whit-
ing Davis Co., from Plainville, Mass.;

the latter company make wire mesh for

bags and purses.

There are a number of valuable min-
eral deposits in the district, the most
important being the asbestos mines at

Black Lake and Thetford, which are

world famous. Copper mines and a
smelter are located at Capelton, while at

Brompton and East Angus are large

pulp mills doing an extensive business.

The exports from this district, princi-

pally to the United States, are asbestos,

lumber, platinum, chrome and wood
pulp.

®
DOMINION STEEL CORPORATION

AND THE WAR
REPLYING to an inquiry as to how the

European war would affect the Dominion
Iron & Steel Co. plant, J. H. Plummer,
the president, said :

—

"We have a considerable tonnage of
rail orders on our books, but they are
chiefly for shipments by water. The dis-

turbed condition which affects the send-
ing of material by sea and the further
disturbance of financial arrangements
of our customers caused by the war
^votild seem to make it inexpedient to

continue rolling on these orders.

"We already have several cargoes
awaiting shipment, and more or less held

up by those conditions. We think it

probable, therefore, that we shall have
to shut down much of the plant, or

rather to suspend a major part of our
operations for a time until we see more
clearly what conditions we have to meet.
"In time of war the general iron and

steel industries are usually very active,

and that effect is likely at this time to

be more marked in neutral markets be-

cause the great centres of industry in

Europe are all directly involved. It is

difficult to say how this would affect us
in Canada, but if there is an active mar-
ket in the United States we shall follow
them to a greater or less degree.

"At the moment we are preparing to

damp down two of the blast furnaces
now in blast, and the open hearth fur-

naces. The finishing mills can and will

be operated so far as orders are obtain-
able. We have on hand a supply of
billets sufficient to keep these in full

operation for some months. The demand
for coal is unlikely to fall off, and unless
our transportation arrangements should
be seriously interfered with, this por-
tion of our business will continue with-
out change."

CITY OF TORONTO TURBINE PUMP
CONTRACT.

MR. FREDERIC NICHOLLS, president
of the Canadian General Electric Co.,
Toronto, has written Mayor Hocken as
follows :

—

"Dear Mr. Mayor,—I have just learn-
ed that the Board of Control of the City
of Toronto, have placed their order for
steam turbine pumps, amounting to near-
ly one hundred thousand dollars, with
the Turbine Equipment Co., to be made
by the De Laval Co., of Trenton, N.J.
"We on Monday last shut down our

pipe foundry because of cancellations of
orders by various municipalities
throughout the country who are unable
to sell their bonds and finance their re-

quirements, and while we have been
making very strenuous efforts to keep as
many men employed at our Davenport
works as possible during this period
when there will be so many unemployed
in this city, it is incredible to my mind
that the city should have placed this

order for nearly one hundred thousand
dollars with a United States concern
when the prices were practically the
same.

"The city will have to provide for
thousands of unemployed during the
coming winter and there is absolutely no
reason why it should be sending this

amount of money abroad for the em-
ployment of United States workmen
when we were able and willing at tlie

same price to do the work in Toronto.

"Yours very truly,

"FREDERICK NICHOLLS.
"President."
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WAR PANIC DISORGANIZING BUSINESS.

'T* HE principal developments to be noted since a general

European war became an accomplished fact, are

those in which business interests predominate. A real

live panic has got hold of the Canadian people, and as a

result there is a tendency in industrial circles for the

managements to cut loose, burn their bridges, sit tight

and conserve their present resources. On another

page of this issue much sane advice by the noted econo-

mist Sir George Paish, is compressed into small space.

One thing that strikes us as regards the situation

created by the war, and which may be read into Sir

George's statement is that the public weal should at all

hazards be conserved.

Industries have without doubt been directly aflfected

as a result of the outbreak, but amid all the panicky pessi-

mism, there is no real outlook to warrant a atoppage of

the productive power and income of our country. It is a

time more than ever before whicli puts our Captains of

Industry in the limelight and on their mettle, and just as

we unhesitatingly look forward to the triumph of our
Empire in its titanic struggle for riglit and freedom, we
likewise predict that our manufacturers will not fail by
their actions and attitude during this crisis to merit the

universal commendation of the Canadian people.

WAR BRINGS INCREASED REVENUE.

A LTHorGH litci-ally speaking, the time to make hay

'*-is while the sun shines, figuratively, it may be made at

any time. We need not lay ourselves specially out for the

l)urpose either, although perhaps as individuals such a

proceeding would probably be necessary. Our patriotism,

if worthy of the name would, however, be a sufficient de-

terrent in these stirring times.

While Canadian manufacturers and industrial con-

cerns generally have been more or less adversely affected

by this world-involving European War, it is worthy of

note that our great public utility corporations are being

affected beneficially, a condition of things likely to exist

until long after peace is declared and until trade and com-

merce get back again to normal. The highly satisfactory

part of tliis experience is that no special effort has been

made to secure the increased business, therefore no im-

putation of sharp practice, meanness or lack of patriotism

is applicable.

By reason of the war the revenues of certain corpora-

tions in Toronto have increased considerably. The Bell

Telephone Co. state that calls have increased about thirty-

three per cent., the greater number of these extra calls

being to the newspaper ollices. Towns outside Toronto

have also sent in additional long-distance calls, the in-

crease being reckoned at about ten per cent. The lines of

the telegraph companies have also been exceptionally busj\

their revenue showing an increase of twenty per cent.

The business of the cable companies has increased

about ten per cent., although the number of cables was

not as large as before. The fact thai addresses and sig-

natures liad to be given in full has augmented the rev-

enue. Another corporation that has scored heavily is the

street railway. The war bulletins and special editions of

the newspapers have brought thousands of people down

town, who in the ordinary course of events would have

stayed at home. It has been estimated that the additional

profits of the street-car company amount to some $5,000

per day.

What is true of Toronto is without doubt the experi-

ence of the public corporations and municipally owned

utilities in the principal cities and towns of the Do-

minion. As a consequence we think it right that the at-

tention of the various executive bodies who are planning

Empire aid in able-bodied men and material, who are

taking steps to succor the wounded and dying, and lasft,

l)ut not least, who are planning to keep the wolf from the

door of homes from whence the bread-winner has. gone

at his country's call, should be drawn to this phase of

the situation so that a share in the profit arising from our

Empire's fight for liberty, be forthcoming to further and

bring that fight to an early and successful conclusion, and

with the minimum of suffering and inconvenience.

This is no time for hoggishness, individual or other-

wise. Practical demonstration was given a few days ago,

here in Toronto, of what individualism can achieve, and

the Canadian Pacific Railway Go. management as has

been their wont are again to the front with full handed

patriotism, an example of corporation generosity. Canada

and the Empire expects every public utility corporation

to do its dutv.
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INDUSTRIAL NOTABILITIES --No. 48

PHILIP LESLIE MILLER, naval architect and general manager Canadian Viekers,

Ltd., shipbuilders, ship repairers, engineers and boilermakers, Viekers Bldg. and
Naval Construction Works, 3072 Notre Dame St. Longue Pointe, Montreal, was born in

Dundee, Scotland, May 27, 1876, the son of Alice (Waterston) and James William
Miller, M.D. He was educated in the High School of his native town, following which

he served a five years' apprenticeship with Gourla.y Bros. & Co., shipbuilders, also of

Dundee. He next spent one year at St. Andrew University.

In open competition" Mr. Miller gained a free s'tudentshii) and Admiralty scholar-

ship, entitling him to a three years' course ih Naval Construction at the Royal Naval
College, Greenwich, which he completed and qualified at the final examination in 1901.

^T77

tL ^

Vr7

I'lIILU' LE.SLIK .MII.I.Elt

He was appointed by the British Admiralty to the Royal Corps of Naval Con-

structors, serving as such for twelve years in the construction department of the

Admiralty and of tlie Royal Dockyards at Portsmouth, Hong Kong and Malta.

He supervised construction of warships on the Clyde on behalf of the British

Admiralty from 1908-1911, and was lent by the British Government to the Turkish

Government in the latter year to supervise construction of Dreadnought battleships

being built in England for the latter. Mr. Miller resigned from this position and

from the Royal Cori)s of Naval Constructors in 19i:i to take his present positoin at

Montreal.
He married Flora Margaret Baxter, daughter of Arthur Baxter, Blairgowrie,

Scotland, Nov. 5, 1906.

His clubs are the Engineers, Outremont and Kanawaki Golf, Montreal, while his

recreations are golf and music. He is also a member of the Institution of Naval Archi-

tects of Great Britain.

In religion, Mr. Miller is a protestant, and his residence is 164 Crescent Street,

Montreal.—Photo, courtesy of International Press.
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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

FeiTo Nickel pig iron

(Soo)
Montreal

Middlesboro, No. 3 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Qlengamock 20 00

Summerlee, No. 1 21 00

Snmmerlee, No. 3 20 00

Michisran charcoal iron. 25 00

Victoria, No. 1 18 50

Victoria, No. 2X 18 25

Victoria, No. 2 Plain .

.

18 00

$13 65

16 00

25 00
Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

17 85

17 60

17 35

FINISHED IRON AND STEEL.
Per Fonnd to iMTgK Bnyeri. Centi.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Comimon bar iron, f.o.b, Montreal. 2.00

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.20

Twisted reinforcing bars 2.10

Tank plates, Pittsiburgh 1.20

Beams and angles, Pittsburgh . .

.

1.20

Steel hoops, Pittsburgh 1.35

F.OJB., Toronto W»rehoa*e. Cents.

Steel bars ..: 2.10

Small shapes 2.30

WBrehonae, Freisht »nd Duty to Pay. Cento.

Steel bars l-O"

Structural shapes 1-75

Plates 1-75

Freight, Plttibnrjh to Toronto.

18 cents carload ; 21 cents less carload.

BOILER PLAT
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MISCELLANEOUS.
Crnti

Putty, 100 lb. drums $2.60

Red dry lead, 5 cwt, casks, per cwt. 6.00

Glue, French medal, per lb 0.10

Tarred slaters' paper, per roll .... 0.95

Motor gasoline, single bbls., gal. . . 0.21

Benzine, per gal 0.20

Pure turpentine 0.65

Linseed oil, raw 0.65

Linseed oil, boiled 0.68

Plaster of Paris, per bbl 2.50

Plumbers ' Oakum, per 100 lbs .3.25

Pure Manila rope 0.15

Lard Oil, per gal 0.60

CHAIN.
Vi inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

1/2 inch 3.45

9/16 inch 3 45

% inch 3.35

% inch 3.25

% inch 3.15

1 inch 3.05

Above qaotation* are per 100 lb. ireicbt.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $2.75 $2.85

Canada plates, ordinary, 52

sheets 2 90 3 15

Canada plates, all bright... 4 00 4 10

Apollo brand, 10% oz.

(American) 4 50 4 40
Queen's Head, 28 B.W.G. ... 4 30 4 65

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45

Gorbal's Best, No. 28. ..... 4 40 4 65

Viking metal. No. 28 4.00 4.20

CAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Quotations f.o.b. foundry.

POLISHED DRILL ROD.

Grade Grade Grade
Dia. In. 12 3

49/04 to li/o-in . .$37.50 $30.00 $17.50

33/64 to 3^-in. . . 41.25 33.00 19.25

7/16 to y2-in. ... 45.00

0.178 to 0.4218.

.

56.25

0.125 to 0.175... 62.25

0.101 to 0.120... 67.50

36.00 21.00

45.00 26.25

49.80 29.05

54.00 31.50

Prices In cents per pound are quoted for the
dilferent grades.

BELTINO—NO. 1 OAK TANNED.

E.xtra heavy, single and double... 60%
Standard 60 & 10%
Cut leather lacing. No. 1 95c lb.

Leather in sides 85o

BELTING RUBBER.
Standard 60%
Best grades 30%

COLD DRAWN STEEL SHAFTING.

3^ inch
^. $ 4.95

1 inch
'.

8.05

lYi inch 12.65

1% inch 15.30

11/2 inch 16.50

1% inch 19.40

1% inch 22.50

17/8 inch 25.80

2 inch 29.30

Prices quoted are cents per foot.

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men quahfied to judge the outlook and w^ith whom we
are in close touch through provincial correspondents.

Montreal, Aug. 17, 1914.—Another
week of sus|)onse has passed and busi-

ness still remains at a standstill. This, of

course, is not other than can be expected

because of the fact that military opera-

tions are being executed upon such a

gigantic scale, therefore decisive develop-

ments cannot be hoped for in a short

time. All markets are very erratic, and
the various firms form quite as varied a

number of opinions as to how the war
will eflect Canada; as a consequence,

prices of material quoted cover a wide
range, and a like condition exists in all

lines of trade. The metal business is com-
pletely disorganized.

The general idea, however, is that the

German forces will receive a decisive

check as soon as a battle on land occurs.

This will restore confidence among manu-
facturers and in financial circles, the out-

come being increased business.

Pig Iron.

The pig iron mprket is no exception to

the others, it, too, being in a most un-
settled condition. One can form no
definite idea of how the European market
is, because no quotations are being re-

ceived. Considerable quantities of pig

iron from England are in the country and
from this stock the demand is being sup-

plied. England and Scotland import a

large amount of ore and this supply is

meantime being cut off.

The Steel Market.

The steel market is in much the same
condition as that of the pig iron. All

rolled sections of steel are commanding
a higher price than they were a month
ago. No large orders for steel have been
received during the week.

Machine Tools.

There have been only a few minor sales

reported during the week. This branch of

business feels the depressions first and is

about the last to recover. The delivery of

European tools is still uncertain, but as

there are no sales this phase of the situ-

ation does not have much effect.

Metals.

The sales here have been low during
the week. Tin seems to have reached its

high level and has since sagged a little.

Copper remains steady. In other metals

but slight variation is noted. However,

all prices are more or less nominal as the

London and New York Exchanges are

still closed. •

Toronto, Ont., Aug. 18, 1914.—The
war in Europe is the principal topic be-

ing discussed and it is naturally having

an effect on the spirits of the community.
Business conditions cannot be said to be

any more settled and a considerable

amount of anxiety still exists as to how
Canada will be affected. Opinions na-

turally differ on this point seeing that the

situation is one that has never been ex-

perienced before, there being no prece-

dents to follow. It has been officially an-

ounced that the Atlantic trade routes

are open for commerce, which will help

to allay fears expressed when the trouble

started; this will also relieve the situ-

ation as it affects our export trade.

Canadian business will be further re-

assured l)y the action of the Dominion
Government in making arrangements
with the Bank of England for the collec-

tion of gold at Ottawa until such time as

international exchange is again on a
working basis. This ari-angenient will

release for export a large amount of ma-
terial, principally foodstuffs, wliich had
been held up on account of the prohibi-

tive exchange rates which made it almost
impossible to finance sliipments. Trade
with Germany is cut off, which will mean
a reduction in our export trade in metals,
manufactures of iron and steel and agri-

cultural implements, amounting roughly
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to one million dollars. The decrease in

Custonis receipts on products from that

country will be considerable.

It is futile to hazard a guess as to the

duration of the war, but in any ease it is

essential that everybody should be calm

and confident in the face of difficulties

and as far as possible act in their business

relations as if great events were not im-

pending. Let not our confidence be seri-

ously disturbed ; otherwise conditions

will become worse. The financial situa-

tioii cannot help but affect trade adverse-

ly, but there is no real reason why fac-

tories should be closed down and em-

ployees laid off, except in exceptional

cases. The population remains practi-

cally the same and the requirements of

the people will not decrease to any ap-

preciable extent. The natural resources

of the country do not depreciate and the

productive powers of the country should

be maintained as far as possible.

We notice that municipal works are be-

ing stopped in some places and in others

continued. In the former case the works

are mostly of considerable magnitude and
therefore difficult to finance. Some indus-

tries, notably pulp and paper, will bene-

fit while; with others the reverse will be

the case. Taking an average, it is pos-

sible that the country will not be very

seriously affected.

Steel Market.

The situation in the iron and steel

markets is practically the same as last

week. Comparatively little business is

being done, everybody awaiting develop-

ments in the war zone. This condition

may continue for some time until all fears

are dissipated and a more confident spirit

permeates the community. The increase

in the cost of raw materials and the un-

certainty of the sources of supply of

some products are causing manufacturers

to withdraw all prices and only book or-

ders at prices mutually agreed upon or

at prices ruling on date of shipment. This

is a natural outcome of conditions which

we hope will approach nearer to the nor-

mal as soon as the excitement has sub-

sided. The base price on bars, plates and

shapes has advanced to $1.20 Pittsburgh.

There appears to be a belief in the United

States that the war will, at no distant

date, cause an increased demand for steel

products for export, but when this is

likely to happen it is difficult to venture

ar opinion. Nearly all the countries

involved in the war are large exporters

of steel products so it is reasonable to

suppose that this trade will be trans-

ferred for a time to the United States and

possibly a share to Canada. The situ-

ation is a difficult one to gauge with any

degree of certainty, but will be greatly

relieved when Great Britain and her

allies have got the upper hand and con-

trol the area of hostilities.

Pig Iron.

The pig iron market is very quiet but

prices are firm. Little business is being

done, consumers waiting until the situ-

ation is clearer. The pig iron production

in Canada is not of very large propor-

tions but the few furnaces that are in

operation may possibly benefit by the

war as regards their export trade.

Machine Tools.

There is no change in the situation,

the machine tool business is very quiet

with little prospect of a near future

revival. Dealers view the situation with

a certain amount of apprehension.

Machinery Supplies.

Little business is being done in ma-
chine shop supplies, small orders being
the rule to fill immediate requirements.

There is a tendency to curtail machine
shop operations, which will directly af-

fect the demand for supplies.

Tool Steel.

The demand for tool steel has fallen

off in sympathy with other lines, and
few orders are being placed meantime.
A considerable amount of tool steel is

WAR MARKETS.

NOTE.—Owing to the con-
tinued unsettled condition of the
markets generally, and conse-
quent upon rapid fluctuation in

prices, it is impossible to give
firm prices in our selected mar-
ket quotations for many pro-
ducts, as prices on a number of
lines are liable to change daily
or oftener. The quotations will,

however, serve as a guide while
at the same time indicating the
general trend of the market.

imported from England, while a cer-

tain amount comes from Germany and
United States. The supply from the two
former countries has been cut off, leav-

ing the tfnited States to supply any de-

ficiency. We understand, however, that

some dealers have considerable stocks,

principally carbon steel, on hand and
can supply the market without much
difficulty for the time being.

Mechanical Rubber Goods.

The prices on mechanical rubber
goods have not been advanced as yet,

being made principally from reclaimed

rubber. Those lines made from crude

rubber are subject to different condi-

tions and have advanced in price. This,

however, will not materially affect goods

used in machine shops.

Metal^

Considering the abnormal conditions,

the metal markets are comparatively

steady. Antimony at 25 cents is the

only metal to remain at the high figure

quoted last week, all other metals have
weakened. There is apparently no re-

lief in the tin situation, but the price

has dropped to 55c. Spelter is slightly

weaker at 5y2C, lead 5c, and aluminum
23c per lb. Copper is quiet and price

weaker. The demand for most metals is

light, as might be expected with present

conditions.

Ottawa, Ont., August 17, 1914.—The
emergency session of Parliament opened

this week. It will be a brief, business

session. The situation is too serious for

party politics, and the country is in no
mood for patriotic speeches. Canada
wants action, not words. The Govern-

ment has its legislation already in shape,

so that there should be little delay.

There will not be many bills, but they

will be important, and will give the Gov-
ernment sweeping and drastic power to

deal with any situation which may
arise. There will be general legislation

giving the Government more authority

to deal with the question of militia and
naval defences. Approval will have to

be secured of some action already taken

by the Government.

From the standpoint of the business

world, the most important legislation

will be that giving the Government
power to declare a moratorium in case of

an emergency and also authority to deal

drastically with the problem of food

supply. The bills introduced by the

Government will be based on English

legislation.

Winnipeg, Aug. 15, 1914. — Speaking

generally, the tendency in the West is

for those who have been contemplating

purchasing machine tools, to delay un-

til conditions in Europe right them-

selves. Several who had placed orders,

cancelled them temporarily. Hand to

mouth buying seems to be the general

rule, and all orders received are for

actual requirements.

Last week saw the arrival of Alfred

Martin, representing the John Bertram

& Sons Co., Dundas. Ont.. for machine

tools, and Pratt & Whitney Co., of

Canada, for small tools. He has open-

ed an office on the first floor of the

Bank of Hamilton Building. The Cana-

dian Fairbanks-Morse Co. recently se-

cured an order fro mthe toVn of Kam-
sack, for a pumping and electric light-

ing outfit, consisting of gas producer,

gas engine, dynamos, and pumps.

Metals.

Tin is practically priceless here. A
few lots are being sold out of Montreal

at 70 cents. Antimony is almost impos-

sible to p,rocure, the market price now

being 20c. Copper is one of the few

metals which are plentiful. The jump

iti the price of tin has caused solder

to go up 10c. , being now quoted at 35c.

by local jobbers.
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Face the Situation with Courage
and Confidence

H In view of the events taking place in Europe, which will constitute an epoch
of perhaps unprecedented importance in history, we appeal strongly to all

Canadian business men and all who hold securities or investments of any
kind, to meet the present situation with calmness and confidence. Our first

duty, at any cost, is to aid in Great Britain's sustenance and defence, and our

next duty, not less important, is to keep the business of the Dominion moving
as normally as possible.

H "In the unprecedented and critical situation that exists," says Sir George
Paish, in the London Statist, "we would make a special appeal to the patriot-

ism as well as to the interest of the investing public,

H "At such a time it is of the greatest importance that everyone should

endeavor to act as if great events were not impending. Were confidence

seriously disturbed business would come practically to an end, and our ability

to face the difficulties that may be in front of us would be seriously impaired.

Therefore, it is of vital importance that, as far as possible, the events that are

now taking place should not interfere with the daily life and the daily work
of the nation. Orders should be given, factories should be run, and everything

should be arranged to maintain, as far as possible, the productive power and
the income of the country.

H "Yet for this to be accomplished the situation must be faced with courage

and confidence on the part of everyone. Investors must continue to invest,

bankers must continue to lend, the Stock Exchange must continue to deal,

and everyone, according to his ability, must endeavor to work hard in order

that individual incomes, and therefore the income of the whole nation, may
be maintained at the highest possible level

!I "A little over a century ago, when the nation was at war with Napoleon, its

income was a very small one, being less than one-eighth of what it is at pres-

ent, and in a comparatively short space of time the British people succeeded in

raising about £1,000,000,000 of money for war pui'poscs, and so great was their

confidence and courage that at the end of the great war, which severely taxed

their resources, they were stronger and wealthier than they had been at the

beginniuo-."
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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

Brampton, Ont.—The Clinton Motor

Car Co. will build a factory here.

Guelph, Ont. — The Canadian Ingot

Iron & Culvert Co., will make extensions

to their factory.

Essex, Ont.—T. A. Hill is equipping a

plant for making and repairing motor

cycles and cars.

Salmon Arm, B.C.—J. K. Gardner and

W. Thorpe propose establishing a ma-

chine shop and garage here. Machine

tools will be required.

Toronto, Ont.—Fire did $5,000 damage

to buildings and contents of the Stand-

ard Foundry Co., at the foot of Jarvis

street, on August 11.

Medicine Hat, Alta.—Work is about

to start on the construction of the Do-

minion Harvester Company's plant at

Dauntless. Mr. F. S. Ratliff is secre-

tary of the company.

Saskatoon, Sask.—The John Deere

Plow Co. has applied to the city commis-

sioners for a water main to their ware-

house building on Twenty-fifth street.

The company wants the additional water

supply to feed a sprinkler system which

it intends to install in the building.

Halifax, N. S.—President Harris of

the Nova Scotia Steel Co., has announced

that as a result of the unprecedented

financial situation created by the war it

has been decided to close down a portion

of the plant at Wabana Mines, and the

blast and open hearth furnaces at Syd-

ney Mines have been temporarily stop-

ped.

Toronto, Ont.—Next week work will

be started in earnest on the new Union

Station. Six carloads of machinery and

keavy timbers arrived from Calgary and

are now on the ground and will he used

in the construction work. The consign-

ment consists of donkey engines, cement

nnxers and derricks. The Peter Lyall &
Sons Construction Co. are the con-

tractors.

Saskatoon, Sask.—A strong commit-

tee has been appointed by the Saskatoon

Gas & Oil Co. to take charge of the re-

organization of the company. The com-

mittee was appointed at a meeting held

recently. It is composed of the follow-

ing prominent business men: J. F.

Cairns, chairman; D. D. Currie, G. H.

Clare, R. P. Preston, S. W. Johns, J. P.

:Murphy, E. F. Crawford, H. Tupling,

Geo. fupper, Wm. Oliver, C. J. Han-

ratty and C. G. Locke.

Windsor, Ont.—Cast stone blocks are

being numufactured here by the Cana-

dian Zagelmeyer Co., Ltd. This com-

pany also owns the patent rights to

manufacture the machinery used in

making cast stone blocks and they have

the entire Dominion of Canada as their

territory. Although they have been in

operation only a week or so they have

already equipped plants in Montreal,

AUSTRALIAN RAILWAY
WORKSHOP TENDERS.

Still further additional tender

forms, specifications and drawings

for equipment required by the

Victorian Government Railway

Workshops continue to he re-

ceived from Commissioner D. H.

Ross, Melbourne, and are open to

the inspection of Canadian mach-

inery manufacturers on applica-

tion to the Department of Trade

and Commerce, Ottawa. Particu-

lars of these requirements, to-

gether with the dates on which the

tenders close at Melbourne, are

briefly outlined thus:

—

27189—September 30, 1914—100

steel booms to specifications.

26912— November 4, 1914—60
sets . balls and races for turn-

tables

The mail leaving Vancouver

(tenders should be endorsed by
that route) on September 2, will

reach Melbourne on September 28,

and the mail leaving Vancouver

on September 30 is scheduled to

arrive at Melbourne on October

26th.

the ore from the Acme gold mine, the
private property of the syndicate. Al-
terations will gradually be made to the
Cyanide end of the plant all over the
mill until it has been converted into a
continuous decatation process.

Winnipeg and Edmonton. Adam Kolb is

the president of the company, Frank

Zagelmeyer vice-president, L. H. Walk-

er local manager, and J. F. Kinzinger

secretary.

Porcupine, Ont. —The task of central-

izing operations on the group of proper-

ties controlled by the Canadian Mining

& Financing Co., will commence at once.

The twenty-stamp addition to the Hol-

linger mill has been completed, and will

be running almost certainly next month,

and then with as little delay as possible

the foundations will be laid for the twen-

ty stamps which are to be reserved for

Electrical

Ayr, Ont.—The site on Northumber-
land street, recommended by an engi-

neer of the Hydro Commission, is n»w
declared unsuitable, though the munici-

pality has purchased the lot. Nothing
definite has yet been done about a new
one.

Windsor, Ont.—The plant of the

Walkerville Light & Power Co. has been
disposed of to the Hydro-Electric Com-
mission at a price stated as $85,000. The
plant will be taken over at once and
operated at higher prices to consumers
till Niagara power is ready. It is

expected the hydro wires will be ready
to deliver current at Walkerville inside

of one week. The power plant will then

be dismantled and disposed of.

Drumbo, Ont.—Work is being rushed

on the hydro transmission line to this

town. A substation will be erected here,

the location is selected and the work
will begin at once. The supplies for the

line are all here to be distributed to

Plattsville and Princeton, and work will

be pushed as fast as possible, and light

will be given early in September.

Municipal
Stratford, Ont.—The council has

authorized the purchase of a pulmotor.

Hamilton, Ont—Burlington village

will extend its waterworks system.

Sandwich, Ont.—The city will make
considerable extensions to the water

main system.

Stratford, Ont.—The garbage com-

mittee has been instructed to proceed

with the purchase of wagons for the

local system.

Lethbridge, Alta.—The city will com-

plete the high pressure water system

which includes a new intake and new
mains representing a total outlay of

$54,755.

Comber, Ont. — Little interest was
manifested in the vote last Monday to

expend $4,500 for securing power from
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Plant and Equipment Features the A.B.Ormsby Co., Toronto
Staff Article

To even the casual observer it must be amply evident that sheet metal products in

almost endless variety are features of industrial enterprise sufficiently important to place

them in the very front rank of twentieth century developments. An insight into what is

being achieved, both utilitarian and highly ornamental, m,ay be acquired by a careful per-

usal of the accompanying article.

THIS firm having become associat-

ed with the Metal Shingle & Sid-

ing Co., of Canada, found that

their former premises were too small to

take care of the increased volume of

business. Their new plant is located in

Toronto at the comer of King and Duf-
ferin streets, and is thoroughly up-to-

date in every detail. The main buildinj;

is two storeys high, of brick and with

concrete floors throughout. Occupation

was had early in November, 1913. A
few improvements are being added this

season and when these are finished the

new factory will be a model of com-

.

pleteness.

Sheet metal has become more and

more widely known of recent years and

its- use, more extensive. Metal is bein;;

used in all classes of building as a pre-

ventitive of fire. Thus to-day its

various uses are almost unlimited. One
can easily see then that the product

of such a plant as the A. B. Ormsby Co.,

is of an exceedingly varied nature.

Lines of Product.

The most important lines are as fol-

lows:—Various kinds of sheet steel for

siding and roofing, and large sheets of cor-

rugated steel. The smaller sheets, steel

siding plates are stamped in various de-

signs, more or less ornamental. A large

part of the factory is given up to the

hollow steel department. Here are made
various articles, chief among which may
be noted wall panelling, partitions, hol-

low doors, and interior trim. These pro-

ducts are all beautifully enamelled to

represent oak, mahogany and other fin-

ishes. In another department steel sash

and steel window casements are made.

Various grades are produced, from

doors, window sash, and mouldings. The
method of manufacture is to build doors
and sash of good dry wood, laminated
to prevent warping or distortion, and to

cover them with sheet brass or copper,

GE.NICKAL OFFICES, KIXG AND DUFFERIN STREETS, TUKONTO.

tiiose of plain painted steel for factories

and warehouses to the highly decorative

variety used in the best class of build-

ings.

The Kalamein Department.

Tlie kalamein department is also ex-

tensive. This process is used largely for

and any one of a dozen or more colors

can be obtained by the proper chemical

treatment of the metal. These colors

and finishes, thus made, are permanent.

A large market has also been created

for galvanized iron kalamein work, be-

cause it is fireproof and much cheaper

SHEET METAL SHOP, A. B. ORMSBY CO. PLANT, TORONTO.
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thftu hoUow steel products. Various

woods are used according' to the class of

work. lu the highest grade, mahogany
js used, while in the cheapest lines a

•good grade of white pine answers the

purpose. All the wood used is kiln

.dried to ensure its being thoroughly sea-

soned and perfectly dry. Still another

product of this department is that of re-

The boilers are so arranged with high

and low pressure headers that each or all

boilers may be used on high pressure or

low pressure as may be required, the

steam being by-passed through reducing

and controlling valves. It is also pos-

sible to take from one boiler 125 lbs.

])ressure steam for the enameling ovens,

atmospheric steam for the heating and

MACHINE] SHOP.

volving .doors, and also more or less

veneer work. In a general way this com-

prises the list of products of the factory.

The Power Feature.

Nearly three hundred horse-power is

used about the plant. This is supplied

through various units by Canadian West-

inghouse Co., motors. There are in all

sixteen motors varying in size from 75

horse-power down to 21/2 horse-power.

The arrangement makes a very economi-

cal installation because the motors only

run when the machines they operate, are

being used. One motor usually drives a

length of line shaft to which various ma-
chines are belted, but some of the larger

machines have individual drives.

There is also a power house in con-

nection with the plant; it is not under
the roof of the main building, however.

Here will be found a battery of three re-

turn tubular boilers, supplied by the

John Inglis Co., Toronto. Two of these

boilers are 78 inches in diameter by 20

feet long, and one 72 in. diameter by 16

feet long, being rated at 150 h. p., and

100 h.p. respectively. They are built for

a working pressure of 125 lbs. This

pressure is required by the enamel ovens

which are situated in the factory proper.

Atmospheric pressure steam is used for

iieating the buildings themselves, and
from atmospheric to 5 lbs. pressure is

used in the dry kilns.

low pressure steam for the dry kilns.

This also is possible from each or all

boilers.

Factory Heating.

The general heating in the factory is

that of the vacuum system, all the heat-

ing in the different departments being
acomplished through radiators placed
along the outside walls. There is, how-
ever, one exception to this, in the case

of the large shop, there being 2 38-in

high column radiators and coils of ly^
in pipe in the monitors. On every unit

there is placed a Webster water seal

motor valve for controlling the amount
of steam which is passed through the

radiator or coil. The return lines from
the different buildings are carried to a
vacuum pump through Webster con-

denser heads and lift fittings to the 10-

12-12 in. Bawden vacuum pumps. The
vacuum pumps discharge the water of

< ondensation into the receiving tanks,

from whence it drains by gravity to the

boiler feed pumps, which are 10-16-12

in. The boiler feed pumps operate

through an automatic control.

The general heating scheme is ar-

ranged as follows: A 12-in. low pressure

header is carried to an 18-in. wrought
iron low pressure steam distribut-

ing header, from which steam is

curried to every building in a separate

line. Each building and every separte

steam line is controlled with its own
valve on the header. Thus the engineer

ir charge has complete control of the

entire radiating system from the boiler

room.

The boilers are operated under in-

duced draught, the stack being only forty

feet high. A 120-in Canadian Sirocco

standard steel plate fan of extra heavy
steel, has been placed on top of the

boilers, and is direct connected to a 7-in.

X 7-in American Buffalo Forge vertical

SPOT WELDING M.\CHINE IN HOLLOW STEEL SHOP.
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It is possible through this medium to

carry any draft required up to as high

as IV'o in- water gauge. This also allows

the use of a cheap grade of fuel. At
present there is being burned a half and

half mixture of hard and soft coal

screenings, with practically a total elimi-

nation of smoke.

In the enameling ovens where a pres-

this machine is located at Frankfort-

on-the-Maine, Germany. Their pro-

duct varies widely from the pre-

vailing American design. This machine

has one cylinder of two bores, and by

an ingenious differential piston it does

duty as a two-stage compressor. An in-

ter-cooler is mounted on the top of the

cylinder which is horizontal. The valve

tiXEEL SASH SHOP.

sure of 125 lbs. is required there is

placed in each oven two coils of 1 in.

extra heavy pipe, each coil having a

header of 3-in. extra heavy wrought iron

pipe, tapped out for the 1-in. pipes which

are screwed into it. The returns are car-

ried back through Mason side lug high

pressure steam traps to the receiving

tank in the boiler room. These coils

make it possible to raise the tempera-

ture in the ovens to 300 degrees Fah.

very quickly.

The plant has been so designed that

three additional storeys may be added at

any time, and the present equipment will

be amply sufficient to take care of same.

Machinery Equipment.

In the carpenter shop and kalameis

department are to be found a large num-
ber of wood working tools. These have

been supplied largely by the Canada
Machinery Corporation, Gait, Ont., and

consist of edgers, groovers, band saws,

rip saws, planers, etc. A 30 h. p. motor
driving a Canadian Sirocco .suction fan

carries the saw-dust atid shavings from
each machine to the power house wliere

they can be blown into the boiler flro

boxes and burned, or into a vault from

wliich they can be stoked into the boilers

by band when desired.

In the machine shop, a 75 h.p. motor
i3 connected up to a Pokorny & Witte-

kind air compressor. The firm making

in the compressor is mechanically oper-

ated and is known as the Koester piston

valve gear.

An extremely ingenious device is fit-

ted to the compressor to prevent it from
putting excessive pressure on the re-

ceiver. When the pressure has reached

one hundred pounds per square inch, the

device closes the air intake valve and the

compressor runs idle until the pressure

becomes sufiBciently reduced; it then

takes up its load again. The capacity of
the compressor is 320 cu. ft. of free air

per minute, its stroke is 15% in., the

bore of the large end of the cylinder is

181/^ in., and the compressor is run at

145 r.p.m. The air intake is in the roof.

This intake leads from the compressor

and consists of an 8-in pipe with a T
fitted on the end, in each end of which

a short nipple is screwed. To each nip-

ple an elbow is fitted with open end
down. Two large galvanized iron fun-

nels are fitted over the ends of the el-

bows and screened.

Air is used in the sand blast system

which is a Hoevel unit. Both the com-

pressor and the sand blasting unit were

supplied by R. M. Fotheringham, Tor-

onto, who has the Canadian agencies for

both firms. Air is also used in the hoist

in the paint shop, and in the pneumatic

tools in the machine shop. These latter

are all Cleveland pneumatics. In the

power house the air is also used for

blowing out boiler tubes and for remov-

ing ashes. The use of the air is of

course more or less irregular and this

varying load causes the automatic cut

out to work frequently. As this com-

pressor was somewhat unique in design

and seems to have given excellent satis-

faction, its description at some length

was thought advisable here.

Machine Shop.

In the machine shop is installed a very

complete range of machine tools consist-

ing of lathes, shapers, planers, drill

presses, punches, shears, and several au-

tomatic machines which execute certain

operations to parts of the standard steel

sash. Among the interesting machines

are two triple combination plate shears.

HDLLOW STKKL SilOT.
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punches, and bar and angle cutters, pur-

chased from the Wiener Machinery Co.,

of New York. These machines have
solid steel frames permitting compact-
ness which makes them most suitable and
economical for crowded shops. Without
change of tools they are capable of

splitting plates of unlimited length, cut-

ting flat bars, shearing off rounds and
squares, cutting and mitering both right

and left hand angles and tees at any
degree, and punching plates and struc-

tural material either of web or flange

form. With interchangeable tools,

beams, channels, Z bars, etc., can be cut.

The punching tools can also be inter-

changed for coping and mitering tools.

The following firms are among those

which supplied the shop equipment :

—

Canadian Westinghouse Co., Hamilton,

Ont.

Canadian General Electric Co., Toron-

to, Ont.

Loy & Nawrath, Newark, N.J.

Hendey Machine Co., Torrington,

Conn.

Walcott & Wood Machine Tool Co.,

Jackson, Mich., whose Canadian agents

are the General Supply Co., of Canada.

W. F. & J. Barnes Co., Roekford, 111.

Toledo Electric Welder Co., Cincin-

nati, 0.

Fitchburg Machine Works, Fitchburg,

Mass.

The .John Bertram & Sons, Co., Dun-

das, Ont.

The Brown Boggs Co., Hamilton, Ont.

The V. & 0. Press Co., New York City.

The Farrell Foundry & Machine Co.,

Waterbury, Conn.

Geo. A. Ohl & Co., Newark, N.J.

Superior Machine Tool Co., Kokima,
Ind.

The Tubular Rivet & Stud Co., Boston,

Mass.

E. W. Bliss & Co., Brooklyn, N.Y.

H. W. Petrie, Ltd., Toronto, Ont.

The W. P. Davis Machine Co., Ro-

chester, N.Y.

The Stahlwerk Oeking Co., Duessel-

dorf, whose American agents are the

Wiener Machinery Co., New York.

The Barnes Drill Co., Roekford, 111.,

whose Canadian agents are the Canadian

Fairbanks-Morse Co., Toronto.

The R. McDougal Co., Gait, Ont.

The Canada Machinery Corporation,

Gait, Ont.

The Canadian Fairbanks-Morse Co.,

Toronto, Ont.

The John Steptoe Shaper Co., Cincin-

nati, Ohio.

Stock Boom

In the receiving department a stock of

about one thousand tons of steel is usu-

ally kept. There is of course a large

variety of sections in the stock, but as

the sections are all small, the total rep-

resents a rather large quantity. A great

deal of this material comes from the

Carnegie Steel Co., but the Hamilton
branch of the Steel Company of Canada,
have installed rolls that will turn out
some of the required sections. As a re-

sult they are now enjoying a portion of
the business.

Process of Manufacture.
The rolled steel sections are stored in

receiving sheds convcnientlv located

The various ideas and tastes of archi-

tects are constantly bringing new orders
of a distinctly original character, and to

make dies and to machine the tools re-

quired to manufacture these special ar-

ticles keeps a staff of machinists busy.

Their work is of a very general character

and often requires considerable ingenuity

to accomnlish it.

SHK,\liIXG A.ND FOKMING DBrAUTMKXT.

near the company's railway spur. This

raw material enters the shop and is cut

tc length. Then it passes from machine
to machine through the successive opera-

tions which make it a finished part. The
various sections each pass through their

respective series of cutting, punching,

shearing, etc., and are passed on to the

assembling department. Here the pieces

are riveted and welded and a finished

sash turned out.

Sand Blasting and Pickling.

There are two small departments of

no little importance located at the en-

trance to the storage and packing depart-

ment. These are the sand blasting

room, and" the pickling room. In the

sand blasting room the hollow steel work
is cleaned and finished preparatory to

being enamelled and grained. This is

done by means of a spray or blast of

sand working under high pressure. The

HOLLOW STEEL SHOF SHOWING THE ROLLING MILLS.
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blast plays on the comparatively

rough steel product and the result is a

smooth polished surface which is pleas-

ing to the eye.

The sand blasting room is a brick

building well lighted from the roof and
sides, and is equipped by the Hoevel
Sand Blast Machine Co., of New York.

The equipment consists of a sand blast

pressure tank, an automatic sand con-

veyor, and a bucket elevator with a dust

arrester. The sand after leaving the

pressure tank strikes the eastings and
falls through a grate into a trough con-

taining a screw conveyor. The latter de-

livers it to one end of the trough

where it is raised by the bucket elevator

and discharged through a device that

separates the dust from the blasting

sand which goes back to the sand blast

pressure tank. The power necessary to

operate this circulatory system exclusive

of the pressure-tank is about 1 to 11/2

horse-power; an unusually small power
consumption for this purpose. The dust

created in the blasting-room is exhausted

by a fan and passes through a sand

arrester which intercepts all particles of

Crane & Hoist Co., Ltd., Toronto. Sec-

tions of the runway are carried out over

the railroad sidings in the form of swing
jib cranes, so that a load can be picked

right off the car and taken into the ware-

house at one handling. Morris chain

blocks and trolleys run over the whole

system, and will carry cases, bales, bars

and other supplies up to a ton in weight.

An interesting feature of the runway
is to be noted in connection with the

finishing of the steel sash product.

After the latter is completely manufac-
tured it is taken into the paint shop to

receive a protective covering. The sash

is suspended by means of special two-

wheel trolleys, on which it is taken to a

rising and lowering section of the track,

located immediately over the paint dip-

ping tank. This section is controlled by
a Morris pneumatic spur-gear hoist,

which is fitted with automatic stops to

prevent overwinding. A slight depres-

sion in the track beam retains the trolley

ir. a central position during the dipping

process. Afterwards the trolley with its

load is run over the draining board,

where surplus paint drips off. All the

ASSEMBLING HOLLOW STEEL DOORS.

sand while the lighter dust escapes to

the atmosphere. For installations where
the amount of dust is considerable, or
objectionable the Hoevel Sand Blast
Machine Co. provide an air filter for the

exhaust which effectually prevents any
dust passing into the atmosphere.

In the pickling room the copper and
brass kalamein work is cleaned in acids

and the various finishes obtained by sub-

merging the pieces in different solutions.

Near the power house, but in a separ-

ate building is the paint shop where the
steel frames and sashes are dipped. The
dry kilns are also located near this

building, while a little further along
the garage is located, over which is the

dining hall.

Overhead Runway

The whole of the plant is served by
means of an overhead runway, supplied

and erected by the Herbert Morris

switflics in this overhead runway are of
the Morris fixed type without moving
parts.

Employees' Welfare.

Throughout the various departments
of the plant the comfort of the em-
ployees has not been forgotten. Clean
sanitary wash rooms are provided as
also are lockers which were made in the

shop. The sides of the buildings

throughout have been constructed as far

as possible of glass to give the best

natural light. The monitors also are

largely of glass. The machines are all

located so as to make the very best use
of the excellent light.

The factory is also equipped with
powerful incandescent electric lights in

frosted globes and fitted with powerful

reflectors. A large number of smaller

incandescent lights are distributed about

the various departments. The windows

in th"e monitors and side walls all open,

so that a very efficient ventilating system
is thus aided during the summer months.
Throughout the whole plant and in the

yard there is a monorail system for the

rapid and convenient handling of heavy
materials.

The offices are located in the north-

west corner of the main building. They
occupy both storeys and are both pleas-

ant and comfortable. The drafting room
is on the second floor and is exception-

ally well lighted. The whole factory is

modern and up-to-date in every respect,

being of course fireproof.

An automatic sprinkler system is in-

stalled and provision has been made for

further extension of this system. An
underground tank is to be added as also

a steam driven pump. Bennett &
Wright, Toronto, installed the sprinkler

equipment, as also the heating and ven-

tilating systems. The plant enjoys an
exceptionally low rate of insurance and
when this further addition to their

sprinkler system is completed their rate

will be as low as can be obtained.

There is in Toronto and elsewhere a
great deal of building in progress and
this plant is receiving a fair share of
the business connected therewith. The
future outlook is also good as there are

a number of proposed buildings upon
which construction will no doubt soon

be in progress. When running to full

capacity about at least 500 men are em-
ployed.

Speeding-up a Machine Shop by means
of an electric drive has been proved pos-
sible at a shop maintained by the city of
Chicago for repair work on pumping and
other apparatus for the water depart-
ment. Formerly the shop was driven by
a slide-valve steam engine through intri-

cate line shafting. No-load tests made
showed that 53 per cent, of the power
generated was required to drive the line

shafting and idle pulleys. A motor-
generator set was substituted for the

steam engine, with the result that the
l;r-.e-shaft losses have been reduced from
53 to 10.8 per cent. Furthermore, it has
been possible to increase the speed of
the line siiafting a third, and the men in

the shops have unconsciously speeded-
up correspondingly.

Boiler Makers' Convention — The
American Boiler Manufacturers' Asso-
ciation will hold its 26th Annual Con-
vention in New York City, Sept 1 to 4,

inclusive, with headquarters at the
Waldorf-Astoria hotel. All boiler, tank
and stack manufacturers and fabricat-

ors of steel plate, al.so manufacturers
and representatives of materials and
supplies used by boiler manufacturers
are invited to attend the convention.
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Electrical Equipment for Motor Driven Machine Tools-ll.

V By C. F«r •

\ The importance of motor drive for the machine shop is every day becoming more evi-
dent and more thoroughly appreciated, and it is worthy of note that in practically all new
industrial plants where power is required, electrically-driven machinery has been installed.
Little trouble is notv experienced with either motors or control for the ordinary type of ma-
chine tool, due largely to a better understanding of the situation between machine builder
and user.

BETTER drives are possible now
than formerly, due to the motor
speed ranoe obtainable, to the de-

crease in size of motor per horse power,
to motor characteristics which specially

adapt them to the work which they are

to do, to more perfect balance of the ro-

tating parts at high speed ; and, to a
certain degree, to improvements in gears
which allow higher speeds without exces-

sive vibration and noise, and to the

many recent improvements in control.

Present Requirements Exacting.

Much more exacting requirements of

both motor and control are now demand-
ed. Motors driving machines reversing

ten times per minute and operating
twenty-four hours per day are now not

unusual. Duty cycles that were impos-

sible to meet only a short time ago are

now not only practicable but common.
With the great variety of motors and
controrllers now on the market, and the

large quantity sold sometimes without
the motor manufacturer even knowing
for what service they will be used, it

would be surprising if trouble did not

occasionally occur.

Much of the success of a motor-driven

machine depends on its control. Magnetic
control, which is coming into more gen-

eral use somewhat complicates the con-

trol situation. While the possibilities

of magnetic control are infinitely great-

er than the older types of control, like-

wise the chances for misapplication are

greater. However, as the characteristics

of the different types of control become
better known these complications will

disappear.

The increase of the number of indivi-

dual motor-driven tools is due funda-

mentally to the facts, as has been shown,

that the tool can do more work, do it

better, and do it cheaper.

Motor Drive Application

Increasing discrimination is being ex-

ercised in applying motor drives. When
the work of actually equipping a factory

with motor drive is undertaken, it is

necessary to study the conditions of op-

erations, which vary greatly witli the

product manufactured. The arrange-

ment of a factory may be entirely differ-

ent if.many motors are used instead of a

•Power and Mining Engineering Department,
General Electric Co.

few groups. Simply the difference in

the position of a number of the tools

may greatly facilitate the handling of

material.

In general, the most satisfactory elec-

trical equipment for machine shops, us-

ing a large number of motors, would be
one having available both a-c. and d-c.

distribution; a-c. for all constant speed

machines and d-e. for adjustable speed
machines. In the smaller shops, witli

rare exceptions, the choice of motors
would depend upon the current available,

which in the majority of cases would be
alternating current. The very size and
product of the small factory makes a

proper layout a comparatively simple

matter, while in larger factories skill

and ingenuity, are essential to obtain the

most advantageous equipment. The
standard motor of to-day will answer
for the majority of the machine tools,

although special motors are in some
cases necessary. When equipping tools

with individual drives, the controlling

apparatus as well as tlie motor should be

attached directly to the tool whenever
possible. In the case of portable tools

this, of course, is a necessity.

A graphic recording wattmeter in cir-

cuit with a tool is of value in efficient

management as it not only tells the

actual power consumed by the machine,

showing wliether or not the tool is pro-

perly motored, but it also shows whether

the tool is operating at its maximum
rate, by registering the time of unpro-

ductive cycles or the length of time the

tool is idle. By analysis, the cause of

the lost time may be discovered and a

change of operating conditions can be

made with a corresponding increase in

production.

Choice of Motors.

Table I. will, in a general way. aid in

the choice. of motors. The great variety

and the size of tools of the same name
make it necessary in a general list, such

as this, to double-check a number of

tools. It must be kept in mind, how-

ever, that various circumstances, such

as size and roughness of work, and fly-

wheel capacity, etc., may call for radical

departures in the choice of motors, this

list being compiled to meet average con-

ditions.

TABLE I

Motors for Machine Tools.

Tool.

D.C.

e Comp. £
SC ID

.\.C.

t X

Itolt cuttur ^y

Uolt and rivet header

Bulldozers

Boring macliines . .

.

Boring mills

Raising and lowering

cross rails on bor-

ing mills and plan-

ers

Boring bars
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Shunt motors, for instance, are used
in the following eases:—When work is

of a fairly steady nature, when consid-
erable range of adjustment of speed is

required as on lathes and boring mills,

and on group and lineshaft drives, etc.

Compound-wound motors are used
where there are sudden calls for exces-
sive power of short duration, as on
planers (not reversing motor drives),

punch presses, beinding rolls, etc.

Series motors should be used where
speed regulation is not essential, and
where excessive starting torque is re-

quired, as, for instance, in moving car-
riages of large lathes in raising and low-
ering the cross rails of planers and bor-
ing mills, and for operating cranes, etc.,

but not where the motor can be run
without load as through a clutch, or belt
that might leave its pulley, as the motor
would run away if the operator failed to
shut off the power.

When iu doubt as to the choice of com-
pound or series motors of small horse
power, the choice might be determined
by the simplicity of control in favor of
the series motor.

The alternating-current motor of the
squirrel cage rotor type corresponds to
the constant-speed, shunt, direct-current

motor; but with a high-resistance rotor
it approaches more closely the charact-
eristics of a compound, direct-current

motor. It is understood that the vari-

able-speed machines checked in Table I.

under the alternating-current squirrel

cage rotor column have the necessary
mechanical speed changes.

The slip-ring induction motor with ex-
ternal rotor resistance would be used for
variable speed, but this must not be
construed to mean that it corresponds
to a direct-current, adjustable-speed
motor, as it has the characteristics of a
direct-current shunt motor with arma-
ture control. The self-contained, rotor
resistance type could be used for line-

shaft drives, and for groups when of
suflicient size.

iVfulti-speed, alternating-current mot-
ors are those giving a number of de-
finite speeds, usually 600 and 1,200, or
600, 900, 1,200 and 1,800 r.p.m., and are
made for both constant power and con-
stant torque. These motors would be
used where alternating current only was
available, and where the speed ranges of
the motor, together with one or two
change gears, would give the require<l

speeds. These motors should, however, .

be used with discretion, especially on
sizes above six-horse power.

Tlie adjustable speed, a-c, commutat-
or brush-shifting type of motor with
shunt characteristics would, on account
of high cost, be used mostly where an
adjustable speed motor was highly desir-
able and where a-e. only was availab'e
and where there were not enough ma-
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chines calling for adjustable speed drive
to warrant putting in a motor-generator
set.

Adhering to Standard Motors.

An important feature in the selection
of motors, and one that is often over-
looked, is the adherence to the use of
standard motors, and by standard motors
is meant standard armature shafts as
well. The importance of maintaining
standard armature shafts will be recog-
nized when it is pointed out that by
such an arrangement spare armatures
are reduced to a minimum. In emer-
gencies it is often possible, where spares
are not carried in stock, to replace the
armature or even a whole motor by one
from an idle tool, or from a tool of rela-
tively less importance at the time. Also,
of course, stock motors can he supplied
promptly by the manufacturer and ship-
ments materially improved if special
shaft extensions are not called for. That
special features in a motor are some-
times desirable, is true; it may so hap-
pen that the advantages from some spe-
cial feature in the motor may more than
offset the disadvantages referred to, but
in eases where these features are thought
necessary they should be carefully con-

sidered before final decision.

In the early days of motor drive be-
fore the present great variety of. sizes

and speeds of standard motors were ob-
tainable, many special features were
thought necessarv in the motor to make
it adaptable to the tool; special frames,
shafts and speeds were required, and
little thought was given to the inter-

changeability of parts. In fact, tools

which only a few years ago it was
thought necessary to drive with special

motors are to-day driven by standard
motors, and as a result are ea-sily and
quickly repaired. It is therefore easy
to recognize in these early equipments
the responsibility for part of the exist-

ing idea that special features in the
motor are still necessary for tool equip-
ments. Many of these special features
required for the earlv drives are now
recognized as unnecessary, and to-day
the tool builder in the majority of cases

builds his tools ready for attaching
standard motors.

The old prejudice existing acrainst the
electric motor, which was mostly a mis-
trust due to a lack of familiarity with
its operation, is rapidly dying out, and
to-day motors are found driving mach-
ines in shops of every description.

Choice of Control.

Equally important with the choice of
motors is that of control. In selecting

the control its adaptability, its accessi-

bility to the operator, the method of at-

taching it to the tool and in some cases

its relative position to other tools .should

be considered. As an illustration of this

last point, an open-type starting rheo-
stat, if used, or unprotected magnetic
control, should not be mounted on a ma-
chine in such a manner as to be exposed
to danger of short-circuit by flying chips.
It is now, however, only a matter of time
before all live parts of both motor and
control will be enclosed. In the majority
of cases, a shunt motor of 1/2 h.p. and
less would be started by a switch. Ex-
ceptions to this would be motors on tools
that must be gotten under way slowly.
With adjustable-speed motors care
should be taken to flrst throw the switch
on full field. Series motors up to 8 h.p.

or even larger can be started by a switch
without resistance. Exception to this
would be cranes and tools requiring a
certain amount of armature speed regu-
lation. Larger motors for tools where
starting service is infrequent or not
severe, and for lineshafts, and for group
drives, would be satisfactorily operated
with a dial-type controller, which is

cheaper than the drum controller, pro-
vided, however, that the controller is

placed in a protected position.

When making installation, accessi-

bility to the controller in case of acci-

dent should be kept in mind, even though
but of little importance so far as start-

ing up is concerned. The starting ap-
paratus should be placed where the mot-
or or some of the moving parts can be
seen by the operator. On individually

motor-driven tools, where the motor is

started and stopped many times a day,
or where the starting conditions are of a
severe nature, or where tools are edged
along, drum type controllers or magnetic
control with extra heavy starting resist-

ance should be used. For adjustable-
speed motors using the drum type con-
trol, the field control should be connect-

ed through fingers making contact on
segments of the controller drum and not
by sliding contacts on a dial as with the
latter trouble will develop sooner or
later. With magnetic control, provision

should be made in the control either to
start the motor on full field or to pro-
vide necessary points for starting on
weakened field in order to protect the
motor. Motors of moderate size and
larger, operating under severe duty
cycles, are best controlled by magnetic
switches. This class of starting ap-
paratus will stand almost any amount of
abuse and, by the addition of a simple
current limit relay device, becomes i)rac-

tically a fool-proof protection for the
motor. There are cases where it might
be advantageous to use magnetic control
even with smaller motors.

Squirrel cage rotor type motors, two-
phase and three-phase, up to .5 or 8 h.p.,

generally speaking, can be thrown direct-
ly on the line, depending largely upon
the power conditions. Above 5 or 8 h.p.
this type should be operated by a com-
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pensator or sliding resistance in the

rotor, while for the slip-ring type a con-

troller with external resistance should
be used.

Convenient Arrangement of Control.

Upon the convenient arrangement of
the control depends, to a considerable

degree, the output of the tool; and the

importance of the arrangement from the

standpoint of the operator should not
bt ignored, since the output of a tool

will be materially increased when an op-
erator can start and stop the tool and
obtain at all times maximum cutting

speeds by simply turning a handle. The
controller must be placed in a safe posi-

tion and should be accessible for repairs,

which very often mean that some ar-

rangement is necessary to bring the op-

erating handle within easy access of the

operator. A familiar illustration of the
convenience of control is the ar-

rangement so commonly seen on
lathes, whereby the operating handle
travels with the tool carriage and
allows the operator at all times a
complete control of his tool. Strange
as it may seem, this most im-
portant feature, the convenience of con-
trol which bears directly on production,

is ignored in many tool equipments.

Power to Drive Tools.

Exhaustive tests have been and are be-

ing made to determine the amount of
power required to drive tools. Hasty
conclusions should not be drawn from
incomplete data since they are apt to

be misleading; for instance, where tests

are made with motors which are consid-

erably underloaded or overloaded, where
efficiencies are not taken into considera-

tion, where the material used and dura-
tion of test are not stated, or where there

has been failure to state whether the

test was a practical one or merely a
breakdown test. The conclusions drawn
from breakdown tests are often decep-
tive and should not be used for deter-

mining the power required to drive tools,

for it does not follow that a tool which
stands up longer than another
under breakdown conditions will do
the same under practical condi-
tions. To develop a general for-

mula that would be of practical value
in determining the horse power required
to drive tools would be difficult, as the

power required varies with the metal
worked, the cutting speed, the kind of
tools used, the efficiency of the machine,
and many other conditions.

The construction of the tool is seldom
taken into consideration when estimating

horse power, thus some of the worm-
•driven tools are notoriously inefficient.

Other machines are so constructed that

the greatest part of the power delivered

to the tool is consumed in friction losses

and not in useful work; again, the tool

mav be constructed upon approved lines

but may not be stiff enough to stand the

strains to which it is subjected thereby

causing a considerable loss of power, all

of which, as well as the difference in

power due simply to the shape of a cut-

ting tool, have been repeatedly proved
by tests.

Again the duty required of a tool in

one shop may be more severe than that

ir. another, from which it will be seen

that it cannot be accurately stated that

a definite size of motor is required for a
given tool. In the majority of cases,

however, the horse power for small tools

is very well fixed. With the larger tools

the variation in horse power required for

such tools, of course, is more pronounced
and demand more consideration on ac-

count of the size of the motors involved.

Little trouble is experienced in obtain-

ing new tools already arranged for at-

taching motors, since many of the tool

manufacturers are alive to the superior-

ity of the motor drive and have for years

built tools especially adapted for motor
drives. Unfortunately, others have seen

fit to merely arrange a make-shift for

attaching the motor, while still others

leave the purchaser to attach the motor
as best he can, and consequently the best

results are not always obtained.

When the driving of old tools by indi-

vidual motors is under consideration, the

speed range, the number of similar tools

to be equipped, and the condition of the

tool should be taken into account. It

sometimes happens that when a tool in

itself would not call for an individual

drive, certain circumstances might make
such a drive advisable. As an illustra-

tion, when the majority of tools in a

shop have become individually driven,

there might still remain a number of

scattered tools, which, unless they were
driven by individual motors, would
necessitate the running of long lines of

shafting; or, in the event of moving in-

to new quarters, a cement building per-

haps, it is decided not to use line shaft-

ing.

Since production is the ultimate aim
of progressive shop management, and
since the electric motor is generally con-

ceded to be the greatest factor in In-

creasing production, it is only a matter
of time before the motor will be univers-

ally used in machine shops.—G. E. Re-
view.

®
TOOL-HARDENING ELECTRIC

FURNACES.
A MODERN steel hardening furnace, in

order to meet the requirements of the

engineer of to-day should fulfil the fol-

lowing conditions, says Page's Weekly.
(1)—Rapidly reach and easily main-

tain constant the particular temperature

required for any given class of steel.

(2)—Permit the practical recording

of the exact temperature of the heated

steel at any moment by means of a really

efficient pyrometer attached to and
forming part of the furnace itself.

(3)—Heat the steel or tool uniformly

throughout and without overheating or

burning any of its edges or projections.

(4)—Be capable of a gradual applica-

tion of its heat so as to prevent sudden
stresses and strains in the steel, which
would probably cause the latter to warp
and crack.

(.5)—Not permit of the accidental

contact of any foreign matter with the

steel that is being heated, otherwise the

carbon percentage of the steel may be
altered or adversely affected.

(6)—Be placed in the immediate
neighborhood of the cooling plant, so as

to reduce to a minimum heat losses in

the metal during its transmission from
the furnace to the cooling liquid.

(7)—Only permit of the least possible

amount of oxidation whilst in operation.

(8)—Not be dangerous to health; nor
be liable to cause a fire or other damage
to its surroundings.

(9)—Lastly, it should be simple and
reasonably economical to operate, and
must be efficient in the truest and broad-

est sense of the term.

The furnace consists essentially of an
iron case, inside of which is a lining of

firebrick, together with some suitable

heat-insulating substance, and built in-

to this lining is the crucible itself con-

taining the metallic salt bath; then, fi.x-

ed into and at each side of the crucible

are the electrodes which transmit the

electric current through the metallic

salts, thus directly applying its great and
uniform heating powers to all parts of

the hath.

For regulating the heat, the furnace

equipment includes a switch regulator,

which varies the voltage. This regulating

apparatus consists of an ordinary static

electric transformer with the secondar,v

winding connected to the electrodes in

the bath, whilst the primary winding of

the transformer, which is connected to

the source of supply, is subdivided into

a number of sections connected to the

regulating switch contacts.

Peat Fuel.—Encouraging reports of

the development of the peat /uel indus-

try have been received from Alfred,

Ont., where the Canadian Peat Co. is

operating. This is the plant formerly

operated by the Mines Branch of the

Dominion Government. For several

Tears a limited quantit.y of this fuel has

been shipped into Ottawa, and has given

the utmost satisfaction to all who have

used it aS' a fuel for either kitchen

ranges or open fireplaces. The com-

pany is now operating night and day

and expect to have several thousand

tons for deliverv in Ottawa this season
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TURRET LATHE AND VERTICAL
BORING MILL PRACTICE.—IV.*

By Albert A. Dowd.

JN our August 13, issue, the first set-

ting of the work in the sequence of

operations covering the machining of a

front hub for an automobile on the ver-

tical turret lathe was dealt with. In the

present instance the second setting and

remaining operations to complete the

work are detailed.

Second Setting of the Work,

rig. 7 shows the method of holding

and the necessary tooling for the second

Betting of the work. A cast iron fixture

C is bolted to the face of the table by

the three tee-bolts D, the tool steel plug

E centering the fixture on the table. A
driving pin B enters one of the flange

holes (which are jig drilled between the

first and second turret lathe operations).

The upper end of the stud E is split in

four places at K, is spring tempered,

and ground at G to a diameter slightly

smaller than tlie hole which it enters in

the work. The lower portion F fits the

bearing seat which has previously been

machined. A hardened and gTound tool

steel operating plug is ground cylindri-

cal at H and K and is threaded on the

the lower end at L to a loosely fitting

TiiiiKtr ante

to fit the inside of the split end, and
therefore serves to expand it as desired.

All internal cutting tools are furnished

with a hardened and ground hole which

acts as a guide for the stem H. In this

setting of the work no boring tools are

used, their place being taken by the four

lip drills M and S. These drills are

FIG. 7. FIRST Ol'EKATION—SECOND
SETTING.

thread. The fit at K is accurate so as

to insure concentricity of the upper

piloted end 11, with the remainder of the

fixture. The tapered portion is ground

'I'nrts I. to III. of tbls series appeared in
'Our July 30, Auicust and 13 Issues.

shown in the third operation finishes out

the bearing seat, while the finish turn-

ing and facing tool Q in the side head

faces the end of the hub, turns the thread

diameter and finishes the outside of the

hub. A coarse feed is used for thesu

operations, a sufficient
'

' drag '

' being

ground on the tool to smooth up the sur-

face nicely.

Fourth operation:—The thread on the

outside of the hub is cut by an opening

die V, the operation of which is similar

to that previously mentioned. This opera-

tion obviously completes the piece.

©

rOURTM O^CRATION

FIG. 8. REMAINING OPERATIONS-
SECOND SETTING.

made of high speed steel and fit the hol-

ders and R respectively. Air holes

similar to that shown at W are provided

in order to prevent air compression. A
reamer U is held in the holder T and

also pilots on the stem H. An opening

die V is used to cut the thread on the

outside of the hub. The tools P and Q
in the side head turret are of high speed

steel and are used for roughing and

finishing.

Sequence of Operation—Second Setting.

First operation:—The tools shown in

proximity to the work in Fig. 7 are used

for the first operation, which is that of

rough drilling out the bearing seat with

the four-lip drill M in the main head

turret, while the tool P in the side head

faces the end of the hub, turns the thread

diameter, and starts the turning of the

outside of the hub. The four-lip drill

should be turned in the holder so that

tlie facing tool can pass in between

the flutes.

Second operation:—The second opera-

tion is shown in Fig. 8 and consists of

finishing out the bearing seat with an-

other four-lip drill S similar to the one

used in the first operation, but slightly

larger m diameter, and being so propor-

tioned as to leave about .012 for the

reamer to take out While this tool is

working the side head, tool P continues

the turning on the outside of the hub

until completed.

Third operation:—The reamer U

COMBINED CENTRE HOLE
CLEANER AND OILING

PIN.

By James E. Cooley.

THERE is no regular means provided

for cleaning out the centre holes in

shafts, arbors, etc. A common method
for doing this is to take a piece of waste,

j)ress it in the centre hole with the

thumb, and twist it around several times.

Another way is to fasten the waste on

the point of a file shank or other similar

tool and use this for a cleaner.

In the accompanying illustration is

shown a combined centre hole cleaner

and oiling pin. The cleaner A is a tri-

angular piece of sheet metal, 1-16 in.

thick, having a number of notches filed

on the point, as shown. This is pinned

through a slot on the end of the oiling

pin B. On the point of the cleaner is

tightly wound a piece of waste, as

COMBINED CENTRE HOLE CLEANER
AND OILING PIN.

shown at D; this as seen is inserted in

the centre hole, and when twisted

around thoroughly cleans out the hole.

The notches prevent the waste from
slipping off the point.

The oiling pin is used for dropping

oil in the centre holes before the work
is placed on centres, and is kept in the

oil well that is cast on the tail-stock of

most lathes. The end is flattened and
pointed similar to the one shown in the

sketch. An idea shown in the oiling pin

here is that of the holes at C, which are

for the purpose of holding oil on the

point. Usually it is necessary to dip the
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pin in the well two or three times before

sufficient oil is taken up to fill the centre

holes. The holes, however, retain a

sufficient amount at one dip. The end

of the oiling pin is knurled for con-

venience in turninp: the cleaner around.

®
UTILIZING THE INK-BOTTLE

HOLDER.
By James E. Cooley.

NEARLY every draftsman finds it ne-

cessary to use a holder for his drawing

ink bottle, as the latter is easily tipped

over. The holder is made from a square

block of wood, having a hole bored out

in the centre to hold the ink bottle, as

seen in the sketch. As these holders

take up considerable space on drawing

tables, it is found that they can be

utilized for other purposes than for just

holding the drawing ink bottle.

The first of these to be noted is a pen

and pencil-holder A made from a strip

of sheet metal, bent in the shape as

shown in the sketch and fastened in the

block.

At B is a hole tliat contains a small

bottle of oil, the oil being used for lubri-

cloth, and then rubbing this over the

surface with a piece of waste.

In the accompanying sketch is shown
a tracing cloth pad, whicli contains both

the powder and the means for rubbing it

over the tracing cloth. The pad is made

UTILIZING THE INK BOTTLE HOLl>i;i!

eating the adjusting screws and nuts on
drawing instruments. Usually an oil can
is kept in the drawing-room for this

purpose, but as it is generally too greasy
to handle, it is seen that the oil bottle

is a needed improvement, and is neater
besides. In the cork is fastened a tooth-

pick for dipping out the oil.

At C there is a hole containing the

bottle stopper. When inking in figures

on a drawing the pen has to be dipped
frequently in the bottle and the stopper

is lifted out and put back each time, or

it is left off, where it rolls around and
smears the spot on which it is placed,

the end or quill being covered with ink.

If placed in the hole as suggested it can-

not soil anything, and is out of the way.

®
TRACING CLOTH PAD.

By J. E. C.

THE glazed side of tracing cloth always

requires to be rubbed down with pounce

or chalk before it will take ink. This is

usually accomplished by first sprinkling

the powder from a can on the tracing

TRACING CLOTH PAD.

from a piece of round wood, as A, hav-

ing a hole drilled in the centre to hold

the powder. Over the hole is placed a

movable tin cover, B, liaving a number

of holes in it from which to sprinkle the

powder. On the lower side of A is glued

a round piece of felt, which is used for

rubbing down the cloth.

®
SPOON FOR DRILL-CHIPS.

James E. Cooley.

A DRILLED hole that does not pass

clear through a piece of work always

contains chips in the bottom of the hole

alter the drill is drawn out, and it is

necessary to empty them out. This is

easily done by turning the work over.

But on work that is fastened down or

on heavy castings other means must be

provided for removing chips from holes.

A very quick method for doing this is

by means of the spoon shown in the ac-

MODERN METHODS OF WORK
GEORGE BLRMAX FOSTER, writ-

ing recently in the "American Artisan,"
on the advantages and disadvantages
of modern methods of work, said: The
machine has brought about a mighty re-

volution; labor becomes more and more
mechanical ; the individual '

himself
works almost like a machine; such work
makes a man one-sided; it dulls and
deadens him. Everything creative is re-
legated to the machine, and the machine
has gulped down personality; mechanism
has triumphed. The modern method of
work can very easily effect a depreci-
ation of man as laborer.

Owing to the modem mode of labor,
the articles necessary for our use and
comfort can be produced in much shorter
time. Combined with capitalism, the
machine exploits the forces of nature in

an undreamed-of manner; hence the pos-
sibility of shortening the hours of work.
Hence too, the possibility of the laborer
having more time for his family, for fur-
ther development—in spiritual and tech-
nical ways, for finding nobler joys than
his labor affords him. Machine work is

in a position to give him means of cul-

ture for little money.

The modem mode of labor can re-

strict the disadvantages of mechanical
labor also, so great is the quantity of
production under present conditions of
labor that want and misery can be
fought much mdre effectively than for-
merly, and the conditions of our com-
mon human life have been actually im-
proved under the influence of machine
work. It shows as never before the
value of "team work" and of combin-
ation. We belong to one another and
are dependent upon one another. The
division of labor has led to the union
of labor. Each for all and all for each

!

Industries throw men together, but life

in and through labor unions can, and
probably is, a powerful school for the
formation of character.

SrOON B^OU DRILL CHIPS.

companying sketch. It is made from a

strip of sheet-steel about 1-16 in. thick.

The two sides A, are first bent up, and

then the ends B and C are rounded as

shown. The spoon can be used for sev-

eral sizes of holes, as it is tapered down

for this purpose. The larger end B is

used for cleaning holes above 1/2 in.

diameter, and the smaller end C for

holes of lesser diameter.

The Electric Furnace,—A new form of
furnace, due to Ivan Rennerfelt, of
Sweden, is provided with three elec-

trodes. Two of these are mounted hori-

zontally in the same plane* above the
charge. The third is vertical, and ends
ir, the space between the horizontal elec-

trodes. With three-wire two-phase or
direct current, a compound arc is form-
ed in the shape of a V and is projected
down on to the metal. The electrodes

themselves do not come in contact with
the metal or the slag. The electrodes are

contained in a cylindrical furnace wbich
can be tilted, and the inner walls act as

a reflector. Some of these can take

about half a ton of iron at one charge.
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Series of Practical Questions and Answers for Mechanics
Every care is being taken to include only pertinent practical questions, and give same direct,

reliable answers. Catch questions will be avoided. Attention is drawn to the alternating
course in arithmetic, a concurrent study of which is recommended with that of the
Question and Answer Series.

PROBLEMS RELATING TO GEARS
'TpHE introduction of special machinery

has largely done away with the

necessity of gear calculations. This per-

tains mostly to the laying out of tooth

forms. Prohlems in connection with

diameters, pitches, etc., still often come
to the average mechanic. The object of

the particular shapes adopted for the

teeth is to produce a smooth, continuous,

true rolling motion between the wheels,

and there are in use two general methods

of producing these forms—namely, form

milling and generating. The first re-

quires a rotary cutter of the correct

shape to plow out the space between two
adjacent teeth, while in the latter a reci-

procating tool is shaped and fed in such

a way as to take the place of a rack

tooth in mesh with the gear being cut.

The result is a space that will accommo-

date the rack tooth throughout its whole

passage through the gear.

In order to understand gear calcula-

tions, certain terms must be understood.

Pitch diameter or diameter alone is the

diameter of the gear if it were consider-

ed as a cylinder without teeth simply

rolling against its mate without friction.

The thickness of the tooth is its thick-

ness measured along the pitch circle. The

addendum is that portion of the tooth

which extends outside of, and the root

is that portion which is inside of the

pitch circle. The surface of the tooth

below the pitch circle is called the flank,

and that above is called the face. Circu-

lar pitch is the distance from the centre

(if one tooth to the centre of the next

measured along the pitch circle. Diamet-

ral pitch is the number of teeth of a

'.rear for every inch of pitch diameter

—

that is. the total number of teeth divided

l)y the pitch diameter in inches.

Question.—A pinion having 12 teeth

meshes with a gear having 90 teeth.

What is the ratio of pinion to gear?

90

Answer.—Ratio=— =7.5, or, in

12

other words, the pinion will make 7V2
times as many revolutions as the gear.

• • •

Qnestion.—A gear of 120 teeth drives

one of 60 teeth, which is keyed to the

.same shaft as an 80-tooth gear. This, in

turn, drives another of 48 teeth. What
IS the ratio of the gearing If the 120-

toothed gear made' .30 revolutions per

minute, what would be the speed of the

one with 48 teeth t

Answer.—Ratio of gearing

120 80 10
^ X-=-= 31/3.

60 48 3

10

Speed of driven gear=30X—=100 r.p.m.

3
• • *

Question.—A driving shaft is fitted

with a 36-tooth pinion. It is required to

drive another shaft at one-sixth the
speed, with available gears increasing by
4 from 24 to 72 teeth.

Answer.—Ratio= 6. To drive a shaft

directly from the 36-tooth pinion would
require a gear of 36X6=216 teeth, which
is not available. Divide the ratio into

2, say 3 and 2. The first could be ob-

tained by a combination of the 24 with
gear of 24X3=72 teeth, while the second
could be got by a number of combina-
tions, say 32 and 64. The 24-toothed
pinion would drive the 72-toothed gear,

and the 32-toothed pinion fastened to

the same shaft as the 72 would drive

the 64-toothed gear. The ratio then is

72 64

-X-= 6

24 32
• • •

Question.—What would be the circular

pitch of a gear whose diametral pitch

134"?

Answer.—The diametral pitch multi-

plied by the circular pitch is always
equal to 3.1416; therefore, circular pitch

3.1416

is •= .7854 in.

Question.—A 6-pitch gear has 240

teeth. What is its pitch diameter?

Answer.—As the gear has 6 teeth for

cverv inch of diameter, then diameter

240
=- = 40 inches.

6
• • •

Question.—A 2-pitoh gear is to be

made with 36 teeth. What should be the

diameter of the blank?

Answer.—Rule—Add 2 to the number
of teeth and divide by the pitch, hence

36-f-2

Outside diameter= = 19 inches.

Question.—What is the circular pitch

of a wheel having 240 teeth and a diam-

eter of 60 inchest

Answer.—Circular pitch= 3.1416

Diametral pitch=

240

Diametral pitch

Number of teeth

diameter

60

3.1416

Circular pitch then= - :.7854

Question.—What is the distance be-

tween centres of two gears of 1 inch

circular pitch and having 64 and 24 teeth

respectively ?

Answer.—Addendum= flank or work-
ing depth of tooth. Total depth of

tooth = addendum plus flank plus clear-

ance. Rule for distance between centres

is: Multply working depth by one-half

the total number of teeth in both gears.

1

Working depth=
, and

diametral pitch.

3.1416

Circular pitch

Circular pitch

fore, is

diametral pitch

Working depth, there-

3.1416

: .3183

3.1416

Distance between

64-1-24

X -3183

centres is then

= 44X .3183= 14.005 inches.
• • «

Question.—If the distance between
centres of two gears is 24 inches and
tlieir speed ratio is 4 to 1. what would
1) flic diameters of the two gears?

Answer.—Rule, for small gear diam-

eter

2X<listance between centres -|-1

1 -f- ratio

or diameter of small soar

2X24X1 48= =—= 9.6 inches.

l-f-4 5

For large gear, diameter

2 X centre distance X ratio

1-1-ratio

2X24X4 192

l-t-4 5

:38.4 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

QUALITIES OF CASE-HARDENING
MATERIALS.

SOME particulars are to hand as to

various qualities of case-hardening:

materials necessary for different

kinds of work. It is claimed by W. H.

Palfreyman & Co., of Liverpool, that

hydro-carbonated bone-black is best suit-

ed to general classes of work; at the

same time, where the uniformity of work

is of no material value, a common bone-

meal of the cheapest quality can be

used.

When fancy mottled designs are re-

quired, which can be produced only by

certain chemicals, hydro-carbonated

bone-black cannot be used, but wherever

the toughest, finest and deepest case is

desired, or ordinary coloring only re-

quired, there is no material that will

compare in either economy or quality

with hydro-carbonated bone-black. The

above firm have endeavored to generate

all the desirable properties and avoid

all those undesirable. In its manufac-

ture, pure white bone, selected for its

hardness is first taken, and all pith and

grease removed. It is then ground to

a uniform size or mesh, and placed in

closed retorts, charred by a uniform

slow heat, the temperature being uni-

form for every batch. As the bone

comes from the hot retorts, all moisture

is excluded, and it is immediately

charged with rich carbon, extracted from

a pure liydro-carbon oil. The pores are

by this method filled with an oleaginous

substance, which excludes all possibility

of absorption of moisture, and guaran-

tees more pure carbon to the pound or

square inch than is possible to obtain in

any other material.

By this process we are informed, three

times the case-hardening power possess-

ed by the ordinary forms of bone-black

is guaranteed. This material can also

be used for annealing.

COAL SMOKE ABATEMENT IN
IRONWORKS

EARLY this year the British Local Gov-

ernment Board appointed a Depart-

mental Committee to consider the ques-

tion of coal smoke abatement, and on

July 30, Professor J. W. Cobb, Livesey

Professor in the Department of Coal,

Gas and Fuel Industries (with Metal-

lurgy) in the University of Leeds, gave

evidence with regard to what has been

done in this connection by the Famley
Iron Co., where he was for twentv years

prior to going to Leeds. All the reheat-

ing of iron and steel for welding, ham-
mering, or annealing is now carried out

by the Famley Iron Co., by means of

gas-flred furnaces, with a considerable

economy of material.

Gas Fired Puddling Furnaces.

The main advantage claimed for gas,

of course, is its greater ease of reg^ila-

tion, coupled, at the same time, with the

absence of smoke. Professor Cobb ex-

plained to the committee the difficulties

of using gas in puddling furnaces. Pud-

dling required the maintenance of a de-

finitely reducing atmosphere for consid-

erable periods of time unless excessive

waste was to result, and this accounted

for the evolution of considerable quanti-

ties of smoke from the furnaces. Ex-

periments with gaseous fuel had not met

with any large measure of success. The

great difficulty was an economic one,

s?nce the use of gas was only possible

with a regenerative furnace, in which a

considerable proportion of the heat of

combustion was restored to the gas and

air which were to be burned in the furn-

ace. Such a regenerative arrangement

was always expensive to install, and such

an expense in connection with a furnace

which was only dealing with charges of

from 350 to 550 lbs., was a very serious

matter. This rendered the use of gas

economically difficult. Furthermore,

the conditions of work so far as the

puddler was concerned were rendered

worse by the neighborhood of large

quantities of brickwork such as exist

in regenerators. Even if a smokeless

puddling furnace could be invented, it

would be so much worse for the puddler

that it would not be fair to adopt it.

Continuing, he said that even a gas-

fired puddling furnace might make
smoke. This was a very complicated

question to explain, but what was known
as smoke from gas fuel in ordinary work

would also apply in large scale work.

The formation of particles such as were

obtained from coal could also be obtain-

ed from gas, but the advantages of the

latter were that since it was possible to

control the ratio of gas and air, it was

easy to minimize the smoke formation to

a very considerable extent, and there

was not the same fluctuation as in a

direct coal fire.

It was mentioned that the Famley
Iron Co. had not used gas for boiler fir-

ing yet. The average boiler, he said, was

a very economical piece of apparatus,

and there was not the same possibility of

improvement in efficiency by the use of

gas as there was in the other processes

to which he had referred. On the whole,

however, he was of opinion that there

was need for further legislation to pre-

vent the emission of smoke in industrial

processes.

Technically Trained Inspectors.

A point of some interest which may
be mentioned in connection with the evi-

dence given by other steam boiler users

IS a general consensus of opinion that

the present type of smoke inspector

should be improved upon by the appoint-

ment of technical men, who would co-

operate with the manufacturers with a

view to making suggestions as to im-

provements in equipment. The feeling

among many large steam users is that

the local authorities treat them as hos-

tile parties, and that they are more in-

terested in the collection of fines than

in the improvement of the atmosphere,

and. consequently, in the public headth.

AMERICAN PRACTICE IN ANNEAL-
ING STEEL CASTINGS.

THE following recommendations as to

the annealing steel castings were recent-

ly issued by the American Society for

testing materials:

—

(1)—The castings should preferably

be sufficiently cleaned of adhering sand

before annealing to ensure thorough and

uniform heating.

(2)—The castings should be heated

slowly and uniformly to temperatures

varying wiin the carbon content of the

steel, approximately as follows:

—

Carbon, per cent. Deg. Cent.

Up to 0.16 '. . . . 925

0.16 to 0.34 875

0.35 to 0.54 850

0.55 to 0.79 830

Nothing in these recommendations

shall operate against the temperatures

aimed at being 50° and, in special eases,

100° C. higher than those given in the

table, when necessary t8 attain the de-

sired resnlt.

(3)—The castings should be kept at

the maximum temperature a sufficient

length of time to ensure the refining of

the grain. In general, the heavier the

sections of the castings, the longer must

be the time of exposure to the maximum
temperature.

(4)— (a)—The castings should be

cooled slowly and uniformly in the furn-

ace, when it is desired that the steel

shall possess the maximum softness.



August 27, 1914.

(b;-—The castings may be cooled at an

accelerated rate, when it is desired that

the steel possess rather higher tensile

strength and elastic limit than can be

procured by very slow cooling. This cool-

ing must be so conducted as to leave the

steel reasonably free from cooling

stresses.

The manner of carrying out this ac-

celerated cooling should be such as will

attain the desired result. For instance,

the castings may be withdrawn from the

furnace and buried in a bed of material

that is a poor conductor of heat, or the

annealing furnace may be so thrown

open that it will cool more rapidly than

if left closed. Should the castings be of

such uneven section that they cool at un-

equal rates at various points when the

furnace is opened, especially if the car-

bon of the steel is high, the furnace

should be closed after the castings have

become black, and their further cooling

80 retarded that the stresses set up by

the unequal rates of cooling are relieved.

©
STEEL IN IRON CASTINGS.

THE use of steel with iron in making

castings must depend on the cost of the

steel in the first instance, says W. J.

May, in the Practical Engineer, London,

Eng., because if this is much more than

that of good hematite iron, very little is

gained in return for increased cost where

general work is concerned. For particu-

lar purposes exact cost does not always

matter. Still, suitable steel for cupola

work is limited in supply. A heavy de-

mand would soon run up prices to a

point that would 'nake the use of semi-

sleel, or whatever the mixture be called,

80 much more costly than the best hema-

tite castings that only f special pur-

poses would the cost be justified. As an

example of this increase in price, for

some years I used scrap files and tool

steel rather largely in a special manu-

facture and for the first two years from

$20 to $22.50 per ton delivered at works

was the price. Later, supplies dwindled

and prices rose until at the end of the

fifth year from ,$42.50 to $45 per ton had

to be paid, and it was a trouble to get

supplies even at these prices.

At the present time steel scrap suited

for cupola work can be got at about $10

to $12.50 in the merchant's yard, which

would make the price delivered run

from $12.50 to $17.50 per ton, and as the

price of hematite is about $16.50 plus

carriage, this shows some slight advant-

age for the steel, as an iron costing

about $1.3 per ton could be used with

it, the total cost of the castings not be-

ing more than that of good hematite

castings, while giving a greater strength

probably. One point that tells in favor

of the use of steel with iron in casting is

that the metal is closer and cuts in the
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machine with a finer and better surface,

while it can be brought to a fine polish

where needed. The metal need not be

unduly hard, and it will cut freely when

properly melted. Like hematite, there

vail be a liability to hard skin surface

on the castings with certain forms of

moulding, and for this reason pickling

should be adopted wherever possible.

Objection to Steel in Cupola

Generally, the objection made to the

use of steel in the cupola is that it re-

quires a greater heat than grey iron to

make it fluid, and that the blast pres-

sure has to be so high that the metal is

whitened and rendered hard; but this is

rather a mistake. To melt steel no great-

er air pressure is required than for iron.

A small increase in the coke may be

necessary, while, to obtain quicker and

more intense combustion with greater

heat, an increased volume of air may be

needed, but certainly where the pressure

is suffleient for iron it is sufficient for

steel melting. Not only foundrymen but

others connected with mechanical trades

overlook the fact that carbon must have

a certain amount of oxygen supplied to

reduce it to carbonic acid, and given this

supply of oxygen at a pressure enabling

it to reach all parts of the fuel, there is

no advantage in increasing the pressure.

At the same time, if the air volume be

increased, the fuel will burn more quick-

ly and the total heat be corespondingly

increased, while on account of the quick-

ei- working when confined within reason-

able limits, more refractory material can

be melted. Usually where the air pro-

peller and carrying pipes are large

enough and there is no choking of the

blast by enlarging the tuyeres a lai'ge in-

crease of heat is secured combined with

quicker melting, the pressure remaining

the same, while the content of the metal

IS not materially changed.

Both the tensile and transverse

strength of the iron is increased by the

addition of steel, and according to the

kind of iron user, scrap steel may be ad-

ded up to about 40 per cent, of the total

charge, although usually a smaller per-

centage would be sufficient. It is not de-

sirable to use steel with common mixed

cast iron scrap, however. Generally, the

castings come out well and very sound,

few wasters being produced. There is

often rather more contraction than with

iron alone, and this has to be allowed

for. Otherwise the use of steel with

frey iron for castings is an advantage

when properly arranged.

©—
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gineering states that although the use of

molten instead of solid ferro-manganese

in steel manufacture results in a very

considerable saving of alloy, and by

making the deoxidation more efficient

gives a better steel, the trouble and cost

of melting it and keeping it molten has

generally been considered • as greater

than the advantages obtained; but now
electric furnaces are coming into wide

use for the purpose, and are giving high-

ly satisfactory results.

In America the first firm to take up
this practice has been the Illinois Steel

Company, who have installed a 4-ton.

Hercult furnace to keep on hand a sup-

ply of molten ferro-manganese, from,

which 150 lbs. are taken every seven

minutes. They have found that besides-

the saving in alloy there is a clear ad-

vantage in quality. ,

The results from a 3-ton 350 k.W.-

ferro-manganese melting furnace, of the

three-phase, 50 frequency, three-ring

Roeehling - Rodenhauser type, from
which some 30 to 50 tappings, ranging

each from 198 lbs. to 264 lbs., are made
every 24 hours, depending upon the de-

mands of the steel plant, are of interest.

For the first five weeks the average en-

ergy consumption, excluding the energy

required for burning in the lining, was
721 k.W. hours per ton for an output of

220 tons of ferro-manganese. To main-

tain the furnace hot, during long inter-

vals 200 k.W. to 250 k.W. are required.

As a result of using molten ferro-

manganese, an average saving of 30 to

40 per cent, by weight of ferro-mang-

arese required is recorded. With cold

ferro-manganese from 15 lb. to 18 lb.

are used per ton of steel, and during a
year some 2,100 tons of cold ferro-mang-

anese are required. With molten ferro-

manganese this amount is reduced to

less than 1,400 tons, representing a sav-

ing of more than 700 tons, which at £11

per ton represents a saving of £7,700

per year. For burning in the lining and

heating up a 3-ton furnace about 3,500

k.W. hours are required, and a life of

about 84 days of 24 hours may be ex-

pected from the lining. These results,

however, only apply to induction furn-

aces.

FERRO-MANGANESE STEEL
ALLOYS.

DEALING with the question of electric-

ally melted-ferro-manganese, a recent is-

sue of Metallurgical and Chemical En-

Hardening Dies and Punches.—When
hardening dies and punches, in which

there are screw and dowel pin holes, it

is common practice to plug the holes

with asbestos, of the wick or granulated

form. Where this is done, trouble is

often experienced in cleaning out the

holes, as the asbestos sometimes becomes

baked on. To avoid this trouble, the

asbestos should be mixed with graphite

and oil, as holes plugged with this mix-

lure can be readily cleaned and will be

found entirely free from scale and the

like.
]
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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

VERTICAL DUPLEX PISTON PUMP

THE cut liorewitli illustratus a verti-

cal duplex piston pump, manufac-
tured by the Smart-Turner Ma-

chine Co., Hamilton, Ont. These pumps,
being vertical, take up less space in the

engine room and do away with the ten-

dency—which is present in horizontal

pumps—to wear on the bottom side of

the steam and water cylinders. This has

a direct effect upon the life of the

plunger.

It will be seen that the suction and
discharge valves are so placed that they

are readily accessible, and that it is not

necessary to open up the whole of the

valve chamber to examine or repair any
particular valve. These pumps are suit-

able for either stationary or marine ser-

vice.

MACHINE TOOL EXHIBIT.

THE Canadian Fairbanks-Morse Co.

have arranged a permanent exhibit of

machine tools in their warehouse on

Front Street. Toronto, which consists of,

among others, the undernoted individual

units. Our illustration shows a corner of

the layout.

A Brown & Sharpe No. 2 plain milling

machine, which embodies in its construc-

tion the latest improvements. There is

to be noted the feature common to all

Brown & Sharpe milling machines of an

unsplined table screw, following out the

best modern practice in engineering de-

sign, also the location of the train of

back gears between the cone and the

front spindle box, thereby obviating any

tendency to chatter on heavy cuts. The
single lever for clamping the over-hang-

ing arm and the clamping of the knee

from the front of the machine are also

shown. There are also embodied the

latest refinements of feeding mechan-
ism with "foolproof" features.

A Stoekbridge 18 in. two-pieee crank,

single pulley drive shaper. This, we un-

derstand, is the only shaper on the mar-
ket fitted with a two-piece crank me-
chanism, which gives a uniform cutting

stroke and a 3:1 quick return. The
type of knee support is also claimed to

be new and exclusive to this shaper; the

box table having on the front rail a

sliding support equal to its own width,

making the knee practically solid. The
machine is fitted throughout with taper

gibs, while the bearing for the ram is

fitted with planer type oil rolls. Speeds
are selective and are operated through

a friction clutch; there being eight

changes of speed with a variation of 8
to 100 strokes per minute.

A Seneca Falls 14 in. x 6 ft. geared
head toolroom lathe. This lathe is fitted

with all-geared head, self-lubricating

VERTICAL mPI.EX PISTON VVMV.

through pump contained within the head,

giving eight changes of speed with three

levers and variation of 9 to 456 r.p.m.

trolled from the apron and fitted with
automatic tripping device with micro-
meter adjustment. A special feature of
tliis lathe is the micrometer stop on the
cross-feed, which enables the tool to be
set for either inside or outside cutting.

This stop is of entirely new design and
enables a reading to be made directly

in thousandths in the regular way, or in

two-tenths of a thousand per graduation
of the thimble to the left. As this posi-

tive stop is contained within the body of

the cross-slide hand wheel, there is con-

sequently no straining of the crossfeed

screw when striking the stop and, there-

fore, an accurate reading in every in-

stance.

A Pratt & Whitney 16 in. x 8 ft. en-

gine lathe, cone drive, and fitted with
quick change gears, apron control, taper

attachment, com|)ound elevating rest and
quick withdrawing attachment to the

cross-slide, with full set of collets and
chucks.

A Barnes 24 in. all-geared manufac-
turing drill fitted with back gears and
oil pump and piping. This machine gives

eight speeds varying from 25 to 248 r.p.

m., all obtained through a series of gears

and controlled by three levers. It is to

be noted that there are no right angle

drives in this machine. 45 deg. being tlie

greatest included angle, enabling very

CORXKR OF CANADIAN FAIRBANK.S-MOKSE
EXHIBIT.

CO., TpKUNTO, MACHINE TOOL

A compact form of quick change feed-

ing mechanism is fitted, this being con-

coarse pitch gears to be used in the bevel

drives. Eight changes of feed are pro-
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vided in two series, ranging from .004

to .075 in. per revolution of spindle.

Ball thrust is fitted to the spindle, with

automatic knockout and quick return;

all gears being efficiently guarded. The

oil pump and tank are self-contained, be-

ing fitted with relief valve to avoid back

pressure.

A Sibley 24 in. drill with cone drive,

power feed and plain table, which is a

sturdy belt-driven tool, but differing in

every way to the one previously de-

scribed.

A Henry & Wright 8 in. over-hang

high speed sensitive drill. This tool is

fitted with ball bearings throughout and

arranged with four speeds, all controlled

from the front of the machine, altogether

a high class tool and embodying all the

modifications and improvements found

necessary by the builders in their ex-

tended experience in high speed drills.

This machine will efficiently drive drills

from % in. to % in-) the combination of

sliding head and sliding table giving an

exceptionally wide range.

EXPANDING WEDGE FOR HAM-
MER HEADS, ETC.

NOT the least of the many little an-

noyances the mechanic meets with in the

course of his work is the loosening of

hammer-heads from their handles owing

to the shrinkage of the wood. This is

of frequent occurrence in spite of the

rather makeshift methods usually adopt-

ed to prevent it, and is often the cause

of rather serious accidents. Attention

is therefore called to a patented expand-

ing wedge for the purpose of fixing the

heads of hammers, axes, picks, and other

TH

^ UM i^^
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HAMMER HEADS, ETC.

similar tools. The inventor claims that

the heads are thereby fixed with absolute

security, so that the time wasted in

tightening them up while work is in pro-

gress is saved, and the possibility of ac-

cidents arising from the heads flying off

and injuring persons or property is elim-

inated.

The accompanying illustration, which

is more or less self-explanatory, shows

the design of the wedge and the method

of applying it to fix a hammer-head. The

device will be seen to consist of a pair

of tapered side-plates lettered A in Fig.

1, pinned together at their thin ends for

convenience in fixing, and a central

•wedge. Fig. 2, the object of which is to

expand the side plates. The inner and

outer faces of the side plates, and the

two faces of the wedge, are serrated, as

shown, so that slipping of any part is

prevented.

To apply the device, a saw cut a little

deeper than the thickness of the head is

first made in the end of the handle, as

shown in Fig. 1. The head having been

placed in position on the handle, the

side plates are driven into the saw cut

so that the projecting flanges are flush

with the end of the handle and the head,

as shown in Fig. 3. The central wedge
is then driven in between the side plates

into the position shown in Fig. 4. This

operation bursts or shears the pin con-

nection between the side plates, and
forces them apart, so that the wood is

expanded sufficiently to fill the hole in

the head completely; the latter is there-

fore quite immovable. If, after a time,

any further shrinkage of the wood
should occur, it can be taken up very

easily by driving the central wedge
down another notch, and this operation

can be repeated several times if neces-

sary. In this way the wedge might be

driven half-way through the head,

though the amount of shrinkage thus

taken up would be greater than is ever

likely to occur in practice.

These wedges are made by the Patent

Expanding Wedge Co.. 114 Great Port-

land street, London, W., in fourteen dif-

ferent sizes, of which the smallest

measures 15-32 in. by % in., and is suit-

able for a head weighing 1/2 lb.; the

largest size measures 1% in. by 214 in.,

and can be used for heads up to 14 lbs.

ir. weight. They are very inexpensive,

and their use would often save the cost

of fitting new handles.

face angles of the cones, and small unit

pressure on same, as well as the oil

bath, permit immediate disengagement
when clutch is thrown out. The third

cone doubles the total area of the fric-

tion surfaces, which reduces the unit

pressure thereon, and gives them longer
life. The clutch throws in with ex-

tremely small force and little move-
ment of shifter sleeve, making it very
suitable for foot control or places where
long levers are prohibitive.

There are no projecting parts to catch
workmen. The outside is smooth and

MULTIPLE DISC CONE CLUTCH.
THE Ideal Multi-Cone Clutch built by

the Akron Gear & Engineering Co., Ak-
ron, Ohio, is a decided departure from

the usual type of friction clutches. The
ideal multi-cone clutch has retained the

.simplicity of the two-cone clutch, great-

ly increased the pulling power in less

space, allows smooth engagement due to

momentary slippage, and will, it is

claimed, release instantly. The small

diameter and consequent light weight

permit high speed and location on line

shafts.

To avoid too sudden engagement of

the cones, their face angles are greater

than those of the ordinary two-con^i

clutch, and the clutching force and pull-

ing power so lost is more than com-

pensated for by the addition of a third

cone, which really doubles the pulling

l)owcr. The cones running constantly in

oil have oil films between them, and

these films permit a slippage before be-

ing broken down by the pressure of the

cones coming into engagement. Proper

MULTIPLE DISC CONE CLUTCH.

all working parts are completely en-
closed in a cylindrical oil-tight and
dust-proof casing. No outside part of
clutch revolves when clutch is out, if

mounted as shown in illustration. The
adjustment is made very quickly by
turning shifter sleeve, and this may be
done with shaft running, if mounted as
shown. It is not necessary to shut down
an entire line of machines to adjust
one clutch.

The horizontal pressure exerted by the

throw-in mechanism is distributed

equally around the complete circumfer-
ence, and cannot distort the cones from
a true circle. When the clutch is out,

the throw-in mechanism is stil!, and cen-

trifugal force cannot throw it in. With
clutch in, centrifugal force cannot
throw it out, but instead will tend
rather to keep it in. Tlie clutch is easily

put in place while self-contained, with-
out altering the adjustment made in the
maker's shop, and the easing can be
easily removed and slid along the shaft,

exposing all inner parts for inspection.

RECORDING LIQUID METER APPLI-
CATION.

IT is universally conceded that the fuel

bill represents by far the largest expense
in the operation of a power plant, manu-
facturing or otherwise. Of the heat units

available from the 200,000,000 tons of

coal burned each year under power plant

boilers in the United States, it is esti-

mated that almost fifty per cent, is

wasted from one cause or another. Since

the marketable supply of coal is steadily

increasing in price, power plant and fac-

tory owners are awakening to a more
thorough consideration of the fuel bills,
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and to apparatus designed to give infor-

mation leading toward their reduction.

Until quite recently power plant

measurements have been confined chiefly

to the last and most efficient step in the

transformation of heat units into horse-

power, few plants of any size being un-

equipped with volt-meters, ammeters,

steam engine indicators, etc. This, it

would seem, however, is working upon

somewhat the same principle as locking

the door after the horse is stolen, since

the greatest losses in economy occur long

before the arrival of steam at the prime

mover, the transformation of mechanical

power into electricity, or indicated horse-

power into shaft horse-power.

The plant owner of to-day is beginning

to investigate and to install apparatus

which will give him information about

the evaporation of water per pound of

coal, and the condensate coming from the

prime mover—information which will en-

able him to effect a reduction in coal

consumption, a greater efficiency in boiler

liquid meter to a modern steam power

plant equipped with fuel economizers and

feeding water little below the boiling

point, will be of interest to manufactur-

ers, power plant owners and operators.

The accompanying drawing shows a

boiler room containing standard type

water tube boilers equipped with super-

heaters; the products of combustion dis-

charging through economizers on the way
to the stack. The engine room shown is

equipped with horizontal turbine-driven

generators using a typical surface con-

denser with turbine-driven air pump, con-

densate and circulating pumps. It is also

equipped with a centrifugal turbine-driv-

en boiler feed pump, which discharges

with the make-up water line. This valve

is operated by means of a float and lever

from the water level in the hot well be-

low the meters, so that if there is not

sufficient condensate coming back from

the surface condensers to feed the boilers

the water level in the hot well drops and

in turn opens the make-up water valve.

The feed pump draws its supply directly

from the bottom of the hot well.

As it is desirable to have the feed

water enter the economizers at an ap-

proximate temperature of 150 to 160 de-

grees in order to prevent sweating of the

economizer tubes, and as the condensate

leaves the condensers, under the best of

conditions, at between 80 and 90 degrees

"LE.\" UECOKDING LIQUID METER APPLICATION.

operation, a more economical production

and use of steam. These determinations

all involve water measurements, Ln most
eases hot water, since engineers are uni-

versally agreed that economy and good

management demand the feeding of water

to the boiler at a temperature above 160

degrees.

Water heated by exhaust steam or by
flue gases effects a very considerable sav-

ing in fuel, since heat imparted to the

water in feed water heaters, or in fuel

economizers, takes the place of an equiva-

lent amount of heat that otherwise would
have to be supplied from fuel on the

grates. With a reliable and efficient

means for keeping a continuous record

of the consumption of boiler feed, con-

denser returns and make-up water, the

owner or operator is enabled to determine

many facts tending towards economy in

that part of the plant where the greatest

wastes generally occur. In this connec-

tion, the application of what is claimed

to be an entirely successful recording

into the economizers, the pump taking its

feed water from the combined Lea
V-notch meter, heater and hot well.

The combination of boiler feed meter,

heater and hot well shown on this draw-
ing is of particular interest, because of

the application of the Lea V-notch meter

to the measurement of the various ele-

ments going to make up the total boiler

feed water. The drawing shows three

V-notch meters built in and form-

ing part of the hot well of the

plant. The meter on the left receives the

condensate from the turbine shown on

the drawing and measures accurately the

steam consumption of the generating

set. The meter in the middle receives the

condensate from turbine and surface con-

denser No. 2, while the third meter on the

right is used for the measurement and
control of the necessary make-up water.

These three elements go to make up the

total boiler feed water.

On the extreme right of the tank is

shown a balanced control valve connected

F., and as the make-up water enters the

hot well at a considerably lower tempera-

ture (usually dependent upon the outside

or atmospheric temperature), it becomes

necessary to introduce a heating element

to raise the temperature of the boiler

feed to the proper entering temperature

for the economizers.

This condition has been met in the

plant by introducing in the hot well of

the meter a tubular heater, which re-

ceives exhaust steam from th« boiler feed

pump, or some other auxiliary. It will be

noticed that this combination of meters,

hot well and heater economizes floor

space and gives a method of control of

the elements entering into the boiler feed,

both as to quantity and temperature, that

is of great value to steam power plants

using fuel economizers.

From the foregoing it would seem that

the method outlined above, should pro-

duce very satisfactory results in steam

plants equipped as described.
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MULTIPLE SPINDLE DRILL.

THE National Automatic Tool Co., Rich-

mond, Ind., has just added to its already

complete line of multiple spindle drills

the No. 30 machine, illustrated herewith.

This is a large, heavy machine, built to

meet the demand for a multiple drill,

capable of carrying a large number of

adjustable spindles over a large drilling

area. A machine of this type is parti-

cularly adapted to such drilling as auto-

mobile crank cases and any work of simi-

lar nature. The machine illustrated is

capable of carrying from 3 to 44 adjust-

able spindles, or it may be equipped with

fluster boxes carrying from 3 to 90

spindles. The size of heads furnished

on this machine are 16 x 30 ins. and 16

X 44 ins. The machine shown carries

the latter head, and was furnished to a

motor manufacturer for drilling six

cylinder crank cases in one operation.

It is built along simple and sturdy lines,

and has ample power to drive high-speed

drills to their maximum efficiency, re-

gardless of speed.

A single pulley drive is employed, so

that the machine may be belted direct to

the line shaft if so desired, or if indi-

vidual motor drive is wanted it is also

easy to apply this. The driving pulleys

are of large diameter and wide face, and
are mounted on Hyatt roller bearings.

The speed box is located at the top of

the column, and three changes of speeds

are provided by the sliding gear trans-

mission. The gears are of coarse pitch

and wide face, and are hardened and
ground. For each speed obtained from
the speed box there are two independent

changes of speeds in the head made by
the means of the sliding gearing in the

head. These changes are made while the

machine is running. The bearings in the

speed box are also provided with Hyatt
high duty roller bearings, which insure

». high transmission efficiency. The speed

box and feed box gears are provided with

the Cascade system of lubrication.

There are three independent drill

feeds which permit the use of any feed

with either of the three double drill

speeds that are available in the head.

All of the feed changes can be made
while the machine is running. The feed

box is located at the base of the column,

the feed gears being cut from the solid,

hardened and ground. They are of large

diameter, and run at moderate speeds.

The cover of the feed box is provided

with a small tray, convenient for hold-

ing tools. The machine is mounted on a

heavy base, which is provided with an

oil channel for catching the overflow.

This channel has a screen pocket,

through which the cutting lubricant

must flow to enter the tank from which

it is pumped back to the tools. The
pumps employed for oiling the machine
and delivering cutting lubricant to the

drills are independent of each other.

When so desired, the base of the ma-
chine may be provided with T slots.

Any head furnished on this machine
may be equipped with various combina-

tions of adjustable spindles and cluster

boxes for drills ranging in size from

% in. to 1 in. in diameter. The head is

provided with power feed and with a

pilot arm to facilitate advancing and re-

turning easily and rapidly. The power
feed may be tripped either automa-
tically or by hand, while the head is

counterbalanced by means of three

chains which support a counterweight

within the column, and also additional

sectional counterweighting in the rear of

the machine to compensate for the varia-

tions in the number of arms used.

may be clustered together. When verti-

cal adjustment is needed, it is not neces-

sary to move any arm from its set posi-

tion. This spindle adjustment is a
patented construction and holds the

bearing rigidly to the end of the arm,
v.hile the arm may be moved to cover

any layout within the range of the head.

The universal joint used on all Natco
drills is milled from the solid and care-

fully hardened. It is composed of only

five pieces, and does not depend upon
pins that may be broken or upon screws

that may work loose. The universal

joints are gxiaranteed for two years.

One of the most important features

of this machine, which is used ex-

clusively on Natco drills, is the indepen-

dent drill speeds in head, which give two

NATIONAL ACME NO. 30 .MULTI-SPINDLE DRILL.

The column is heavy and rigid and of

box section. The spindles are made of

special steel hardened and ground, and
are provided with l)all thrust bearings at

the lower end and lock nuts at the upper

end to take up any end wear that may
develop. The spindles are made to carry

either straight shank or Morse taper

?liank drills as required. Individual

flexible oil tubes deliver the cutting

lubricant to each drill when the machine

is working on steel or aluminum. The
bronze bearings wliich carry the drill

spindles are provided with a vertical

adjustment to compensate for the varia-

tion in drill lengths. This adjustment

is easily and quickly secured by simply

loosening one nut, which is always acces-

sible, regardless of how close the spindles

independent changes of speeds to each

spindle for each of the three changes of

speeds obtained in the gear box. This

enables large and small holes to be

drilled simultaneously at correct cutting

speeds, it being a recognized fact that it

if impractical to drive drills of diflferent

sizes at the same speed or feed per re-

volution.

The Herbert Morris Crane & Hoist

Co., Toronto, have received an order

from the Board of Education of the city

of Toronto for four telescopic ash hoists

which will be installed in four of the

schools coming under the jurisdiction of

the Board.
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THE WAR AND BUSINESS.
TT is quite apparent that the European War as far as

it has progressed has been fraught with disastrous re-
sults, not only to commerce and industry in the countries
more immediately involved, but in every land where busi-
ness enterprise has a foothold. That some degree check
or upset should result was only natural because, in spite
of fads and creeds, we are nationally, Imperially or in-

ternationally, as well as individually, interdependent.
However, this may be, we need not lose sight of the stem
fact that as individually we can be done without, so in the

business or trade reciprocity sense we as a nation can
both do and be done without.

The loss of trade brought about through the war, with

our enemies, our allies or with neutrals, is no reason why
Canadian industrial enterprise should suffer impairment
or why our business interests should court despair and
invite inactivity. Our industrial position and agricultural

prospects were, it is true, not in the most stable shape for

some considerable time previous to the war, yet no reason-

able deduction can be drawn even from such circumstances

as to warrant the stage fright attitude adopted these last

few weeks. Too much attention by too many of our people

—those who direct and those who serve included, has been
given to the war campaign plan and progress,

We are in such hearty accord with the Motherland,

with her allies and with the cause, that we believe it to be

only effective if we devote ourselves, heart and soul to

its expression and propagation. No greater misconception

of duty is to be comprehended—the duty to our own kith

and kin who are doing the grim work, and duty to our-

selves as citizens of Canada. With commendable expedi-

tion a number of schemes have been launched which have

tlie threefold purpose of providing men for the firing line

fully equipped, of succouring the wounded, and of en-

suring sustenance and comfort to the families whose
bread-winners have gone. We want to be careful, how-

ever, that the base from which our supplies are drawn does

not become isolated from these purposes through unwar-

rantable business inactivity and pessimism. We have now
got well over the shock which the declaration of a whole-

sale European War created, and even so soon are able to

forego the questionable luxury of unreliable and panic-

fostering news—happily confined to a very small section

of the Canadian press.

The temporary disorganization of our business, it being

only such, as heads are getting level again, was traceable to

no other cause than that of a few newspapers running

amuck, but that such a condition of affairs should be

allowed to prevail is evidence that the Press Association

Executives are powerless to discipline. Until some such

powers as are vested in the legal, medical and other bodies,

become a constituent part of our Press Associations, just

as surely will people's attention be diverted from their

daily work and callings when scare head lines invite part-

ing with a brown cent.

At this writing, the industrial outlook has brightened

considerably since a week ago, our big corporations and
those responsible for extensively equipped business enter-

prises having in the interval set their houses in order and
made plans to not only maintain employment at the maxi-

mum possible, but to aggressively prosecute a campaign
whose new business results will largely augment that em-

ployment. It has been realized that our workpeople will

give expression to their loyalty and give of their sub-

stance to the various humane organizations more readily

when opportunity to earn is their portion, while at the

same time those who make employment provision, play an

equal, if not greater part.

In a period such as we have been passing through,

there is always a possibility that the small employer or

dealer suffers unduly, and that generally unwittingly. By
this we mean that our larger business concerns are apt to

overlook him in settling with reasonable promptness,

numerous, and it may be comparatively small accounts

for goods supplied. It is too often assumed that the busi-

ness man in a small way can be side-tracked temporarily

in the interests of shareholders^ and employees. Such a

proceeding is rarely, if ever, justifiable and, while the in-

terests of our plant shareholders and employees are being

safeguarded to the utmost, let us not forget the small em-
ployer and trader who also fills a not inconsiderable place

in our business economy.



August 27, 1914. CANADIAN MACHINEKY 199

INDUSTRIAL NOTABILITIES --No. 49

AXT-ILLIAM PEARSON GUNDY, vice-president and general manager W. J. Gage &
' ' Co., publishers and manufacturing stationers, Toronto ; vice-president and manag-

ing director Kinleith Paper Co., St. Catharines; vice-president Educational Book Co. of
Toronto, Ltd.; president Toronto Board of Trade, 1914, was born at St. Catharines, Ont.,

Nov. 7, 1858, the son of Rev. S. B. and Susan (Pearson) Gundy; paternal ancestors
were Irish, maternal, Canadian.

He was educated at the Model School, Toronto, and when fifteen years of age en-
tered the Civil Service in the Queen 's Printer Department of the Ontario Government
where he remained several years.

Mr. Gundy began his business career in 1881 with W. J. Gage & Co., opening a
branch house for that firm one year later in Winnipeg, and returning in 1884 to Toronto,
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WILLIAM FEAIiSON GUNDY

afterwards assuming the management of the Gage business in 1890. He became man-
aging director in 1893, and was made vice-president and general manager in 1912.

He was a delegate to Congress of Chambers of Commerce of the Empire, Montreal,
1903; was chairman Toronto delegation to Congress of Cliambers of Commerce of the
Empire, Guild Hall, London, 1912; is trustee National Sanitarium Association; trustee
Toronto Free Hospital for Consumptives; trustee Toronto General Burying Grounds
Trust; governor Toronto Conservatory of Music, and trustee Metropolitan Methodist
Church, Toronto.

Mr. Gundy married May Richardson Simpson, daughter of Henry Simpson, Barrie,
Ont., October 6, 1886.

His clubs are the York, National (president 1913-1914), Lambton Golf and Rose-
dale Golf, while his recreations are golf, hunting and fishing. His residence is 4 Haw-
thorn Gardens, Rosedale, Toronto, Ont.—Photo, courtesy International Press.
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Specific Industrial Opportunities for Manufacturers
By a Suff Reportei

No individual, however generally superior in the eyes of his fellows, has a monopoly
of gifts or is a perfection in personality, and we esteem it well that it is so. In like manner
no one location in our Dominion has a monopoly in the matter of attracting industries.
With the almost endless variety of the latter there is fortunately an equivalent personal
condition existent; manufacturers have therefore a wide choice and can shrewdly estimate
the value to themselves of the different facilities offered.

"S

SARNIA, ONT.

ARNIA lights the way" indus-

trially and also as a port of con-

siderable note. The town was in-

corporated in 1857, and this year re-

ceived a city charter. The population is

about 12,000, with assessment valued at

approximately $6,500,000. The city is at

the gateway to the Upper Lakes, being

at the junction of the St. Clair River

and Lake Huron, thus placing it on the

highway between Lakes Erie and Huron,
through which a large amount of ship-

ping passes yearly. The well-known

steamers of the Northern Navigation

Co., now the Canada Steamship Lines,

Ltd., ply from Sarnia, while a large num-
ber of freighters also make it a port of

call.

Its location has to a very great ex-

tent been responsible for the industrial

growth which has been so pronounced in

recent years. Manufacturers in Sarnia

have easy access to the Western markets

and have a further advantage of a water

route and low freight rates, while rail

connection with East and West is made
by means of the Grand Trunk Railway.

That remarkable engineering work, the

St. Clair Tunnel, is near Sarnia, and on

the main line to Chicago, 111. Ferries

run regularly during the navigation sea-

son to Port Huron across the river, con-

necting with the Pere Marquette Rail-

way.

The most important industry in Sarnia

is that of the Imperial Oil Co., who have

an immense plant at the southern end

of the city, to which oil »» piped from a

point 90 miles distant, in the United

States. The H. Mueller Mfg. Co., of

Decatur, 111., has established a modern
plant here for making brass goods and

plumbing supplies, the present plant be-

ing the nucleus of what will yet be a

large industry. The Cleveland-.Sarnia

Saw Mills Co. has a large factory here,

while a number of smaller concerns

have also established industries in the

city.

From a shipping standpoint, the Reid

Wrecking Co., of Sarnia, has rendered

invaluable service on the Great Lakes in

salving wrecks. They are reputed to

have the best wrecking outfit on the

Upper Lakes and judging by the results

obtained, especially since the severe

storm last November, this reputation is

justified.

Sarnia owns the water works and has
just completed an extensive pumping
and filtration plant. The city is a de-

lightful place in which to live, especial-

ly in summer, when full benefit can be
obtained from the extensive water front.

An active Board of Trade under the

presidency of Oscar Mueller is enthus-

ing new life into the city and important
developments will no doubt be seen dur-

ing the next few vears.

PRINCE RUPERT, B.C.

THE opening of through traffic on the

line of the Grand Trunk Pacific Railway
this Fall will undoubtedly be followed

at Prince Rupert—the Pacific terminal

—by the establishment of many new in-

dustries, in which the natural resources

of the country will play a prominent

part. Prince Rupert will undoubtedly

secure the great fishing trade that is

now being developed in the waters of

the North Pacific. Fish curing and pack-

ing plants are being projected, and one

of the most modern cold storage plants,

representing an expenditure of over one

million dollars, has been in successful

operation for some time. Scattered along

the coast line at stragetic points and

on the Skeena and Naas River, are a

score of salmon canning establishments,

while at Naden Harbour, at the north

end of the Queen Charlotte Islands, is

located a whaling station. The products

of these different industries of the sea

will eventually be handled through

Prince Rupert for distribution to the

four corners of the globe.

Mining Industry.

The development of the mining in-

dustry is another important factor that

will add to the upbuilding of the city

and in the very near future the needs

of reduction works must be provided.

Within a radius of 200 miles are to

be found some of the larsrest deposits of

minerals on the continent and with the

exception of the Granby camp, all ores at

present have to be sent long distances

for treatment. This additional expense

for transportation mitigates against the

development of many low grade mines

whose ore contents cannot stand the

cost. A smelting plant, treating both

copper-gold and silver-lead ores, located

at Prince Rupert, would command the

output of the Portland Canal, Queen

Charlotte Islands, Alice Arm, Kitselas,

Skeena Crossing, Hazelton and other

camps, providing as it would both steam-

ship and rail facilities. The lumbering

industry is also in its infancy. There

are large areas of merchantable timber

both in the interior and along the coast.

Sawmills, shingle mills, box factories,

etc, will be centralized at Prince Rupert

in the near future. Along the route of

the G.T.P. are to be had deposits of

sand, clay, limestone and marble, only

awaiting the advent of capital for their

utilization commercially.

Drydock and Shipbuilding Plant.

One of the largest industrial projects

on the British Columbia coast is that of

the erection of a 20,000 ton floating

dry-dock and shipbuilding and repair

yards. This enterprise involves the ex-

penditure of $2,750,000, and is under

the name of the Grand Trunk Dry Dock
and Ship Repair Co., a subsidiary of the

Grand Trunk Pacific Railway. The

work is well advanced and, with the

completion of the necessary steel frame

buildings and the floating dock, will be

ready for business next year. A feature

of the plant is that practically all the

machinery has been manufactured in

Canada. When in operation, it will give

employment to from 300 to 500 skilled

mechanics.

Water Powers.

Immediately surrounding Prince Ru-
per are a number of water powers that

when developed will furnish the city

with all the electrical energy needed for

industrial purposes. At present the city

is constructing the first unit of its pro-

posed hydro-electric plant at Woodworth
Lake at" an initial cost of $380,000. This

will provide 2,000 h.p. Up the North

Arm of Wark's Channel (Thulme
River), is to be had 10,000 h.p., and at

T^nion Bay, Wark's Channel, is a simi-

lar horse power. The Hocssall river is

estimated at 27,885 h.p. and the Khtada
river 17,500 h.p. These two powers are

owned by the Prince Rupert Hydro-Elec-

tric Company. At Port Edward, locally

called "Prince Rupert's Industrial An-
nex" this company has erected a con-

crete power house and have now .ready

for installation two Diesel oil engines to

develop 1,500 h.p.

In brief, the requirements for an in-

dustrial city, viz., the nearness to the



August 27, 1914. CANADIAN MACHINERY an

supply of raw materials, adequate
means of transportation, reasonable cost

of power, proximity of markets and
labor are all to be had, or will be, in

Prince Rupert and its vicinity. Prince
Rupert wants fish curing: and packing
plants, cold storage plants, pulp, lumber
and shingle mills, brick and cement
manufacturers, smelter and refining

works. —m—
SASKATOON, SASK.

ALREADY there are several important
manufacturing concerns located in Sas-
iatoon, including the sole Western Can-
adian plant of the Quaker Oats Co. of
Chicago, the largest concern of its kind
ir the world. A tent and mattress fac-
t iry is also an important institution,

producing an exceedingly high grade of
mattress, which is largely sold through-
out the West. In addition, Marshall,
Sons & Co., of Gainsboro, England, one
of the oldest British firms of tractor en-
^neers, have an assembling plant lo-

cfcted here in the vicinity of the Do-
minion Interior Elevator. The latter,

which is expected to be ready for opera-
tion in November next, will have a stor-
age capacity of about 5,000,000 bushels,
and will cost in the neighborhood of
$2,000,000. The Saskatoon Garment Co.
is another rapidly developing concern,
now employing quite a number of
women and girls in the manufacture of
overalls, working shirts, etc. There are
several large wood working establish-
ments, two highly equipped foundries
and machine shops and numerous small-
er manufacturers.

Regarding Saskatoon's strategic loca-
tion from a manufacturing standpoint,
it is only necessary, it is claimed, to
place the finger on any reliable map of
the West,—just where all the railways
meet—and to add that Sasakatoon's
distributing territory extends to 48,600
square miles within which there are
even now over over 200 thriving towns
and villages on 2,225 miles of operating
railways. Another point which ought
not to be overlooked is that the opera-
tion of the new Hudson Bay route will
bring this city—its natural prairie ter-
minus—in very close touch with raw
material in the form of steel, iron and
coal from the East. The distance from
Saskatoon to tidewater on the Hudson's
Bay is 7.38 miles, while the distance
from Saskatoon to Montreal is 1,894
miles. There is thus a saving of 1,156
miles of expensive railway haulage. This
is advanced as a consideration that will
convey its own significance.

WINNIPEG, MAN.
WINNIPEG, the capital city of Mani-
toba, has made wonderful progress since

40 years ago, when it was a Hudson
Bay Co.'s trading post, and known as

Fort Garry. A charter was granted in

1874, when the population was less than
2,000, whereas the present population is

over 225,000, the assessment $260,000,-

000. Building permits for 1913 were
valued at nearly $19,000,000, and bank
clearings for the same year $1,635,000,-

000; truly a remarkable gi-owth.

Winnipeg may well be called the Chi-
cago of Canada, seeing that the grain
business of the West centres there and
its growth has been in a measure, simi-
lar to that of the "Windy City." Win-
nipeg is the most progressive city in tlie

West. The citizens have taken full

advantage of the opportunities presented
and have shown commendable foresisrht

in their efforts to keep pace with West-
ern development. The city is laid out on
modern lines and the public buildings are
second to none in the Dominion.

Being the centre of a larpe wheat
growinsr district, it is natural that Win-
nipeg sliould derive considerable import-
ance because of this. In addition, large
quantities of wheat and other grains
from all over the country west of the
"Peg" are dealt with on the Winnipeg
Exchange. It is the distributing point
for a large territory and headquarters
of many wholesale houses, while a large
number of Eastern concerns have
branch establshiments in Winnipeg'.

Winnipeg is an important manufac-
turing centre, and has a large number
of factories embracing various industries.
There are many features which combine
to make this city a good place in which
to locate a factory. First, cheap power
is obtainable from the municipal hydro-
electric plant on the Winnipeg River,
where 60,000 h.p. is being developed. All
the railways in the West converge in

Winnipeg, giving the city excellent
transportation facilities, a very import-
ant consideration for manufacturers. It

is claimed that the C.P.R. yard, with
over 150 miles of sidings, is the largest
in the world controlled by a single cor-
poration. The Union Station cost near-
ly .$3,000,000.

®

Trade Gossip
War Grist.—The Nova Scotia Govern-

ment a few days ago sent a message to
His Royal Highness the Duke of Con-
nanglrt stating that they would be glad
to contribute one hundred thousand tons
of Nova Scotia coal for such purposes as
would best serve the interests of the Em-
pire at the present time. The Governor-
General replied, saying that he felt sure
the patriotic and generous action of the.

government would be greatly appreciat-
ed. Sir Robert Borden wired »n similar
terms, and added that the offer had been
communicnted to His Majesty's Govern-

ment. Landed at Halifax, this coal
would be worth half a million dollars.

War Grist.—Some two weeks ago the
Dominion Government sent tender forms
to the various paint manufacturers for
supplies for immediate delivery to be
used in putting in the best of shape the
Canadian cruisers Niobe and Rainbow.
Brandram, Henderson Co., Montreal and
Toronto, etc., received the order form
and without waiting to think of speci-

fications and prices immediately notified

the Department that the firm would do-

nate 40,000 pounds of white lead. To
say that the splendid patriotism was ap-
preciated by the Department would be
putting it very mildly, as the price of
white lead even before the war broke
out was steadily advancing, and manu-
facturers were not booking a single

order ahead.

The Russell Motor Car Co., Toronto
has announced its intention to keep its

full staff on its books, and is very op-
timistic regarding the stability of Cana-
dian business. "We are endeavoring to

keep every man employed, so that our
workmen may not suffer to any consid-

erable extent," says an official, "and we
have no intention of laying off men or
closing down the works. We feel that

Canadians will be fair enough to support
a Canadian industry which at a time like

this gives support to Canadian work-
m.en." In neither the automobile or
bicycle department declares the Russell

Co. has there been any falling off in the

amount of orders, and they may have
to hire additional men instead of dis-

charging any.

To Oust German Trade. — The an-

nouncement of tiie Government regard-

ing the capturing of Germany's export
trade has been received with great en-

thusiasm by British traders, says a Lon-
don, Eng., correspondent. With the view
to replacing some of the larger markets
in hardware and metals, a syndicate of

British merchants have sent out b}' the
S.S. Lake Manitoba a direct representa-

tive, P. G. Donald, who will act in the

general interests of obtaining orders
for some goods hitlierto supplied by Ger-
many for the whole of the Engli=li mar-
kets. "That Canada is alive to oppor-
tunities presenting themselves is obvi-

ous," says Mr. Donald, "from the

prompt and courteous assistance given
to ns by the Canadian representatives

on this side. It now merely remains for
the Canadian Government and manufac-
turers to grasp the opportunities for the
large trade to spring up between us."

R W, McConnel, of the survey staff,

has been appointed as acting deputy,
and will likely be coHflrraed in that po-
sition.
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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)
Montreal.

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengamock 20 00

Summerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 00

Victoria, No. 1 18 50

Victoria, No. 2X 18 25

Victoria, No. 2 Plain .

.

18 00

$13 65

16 00

25 00
Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

17 85

17 60

17 35

FINISHED IRON AND STEEL.
Per Found to Iiarre Bnrers. Cents.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b, Montreal. 2.00

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.20

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.20

Beams and angles, Pittsburgh . .

.

1.20

Steel hoops, Pittsburgh 1-35

F.OJB., Toronto Warehonse. Cent*.

Steel bars : 2.10

Small shapes 2.30

Warehoaae, Frelcht and Duty to Pay. Cents.

Steel bars 1-60

Structural shapes 1-75

Plates 1-75

Freisht, PlttsbnrBh to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
Montreal. Toronto.

Plates, 1/2 in. 100 lbs. ... $2 20 $2 20

Heads, per 100 lbs 2 55 2 55

Tank plates, 3-16 in 2 50 2 50

Tubes, per 100 ft., 1 inch 9 50 9 00

IVi in.

ly, "(<

<(

<(

<i

It

<(

((

<(

((

<(

<i

It

It

1% "

2 "

2y, "

3 "

m"
4 "

9 50

9 50

9 50

8 75

11 15

12 10

14 15

18 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

MILLED PRODUCTS.

Sq. & Hex. Head Cap Screws 65

Sq. & Hex. Head Cap Screws 65

Rd. & Fil. Head Cap Screws 45-

Flat & But. Head Cap Screws 40-

Finished Nuts up to 1 in. .

.

Finished Nuts over 1 in. ...

Semi-Fin. Nuts up to 1 in. .

.

& 10%
& 10%
10-10%
10-10%

75%
72%
72%

Semi-Fin.

Studs .

.

Nuts over 1 in. 72%
65%

LIST PRICES OF W. I. PIPE.

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

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.

80 & 7y2
75 & 5

45

70 & 5

& 5

60

& 5

35 p.c.

60

60

Stove bolts

Coach and lag screws

Plate washers

Machine bolts, % and less

Machine bolts, 7-16

Blank bolts

Bolt ends

Machine screws, iron, brass

Nuts, square, all sizes 4y2e per lb. off

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

Fillister head 25 per cent.

Iron rivets 75 per cent.

Boiler rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 7y2, 10, 5 p.c. off

Wood screws, flathead.

Brass 75, 10, 7y2, 10 p.c. off

Wood screws, flathead.

Bronze 70. 10, 7y2, 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer billets, Pittsburgh ... $20 00

Open hearth billets, Pittsburgh.

.

20 00

Foraring billets, Pittsburgh..'... 24 00

Wire rods, Pittsburgh 25 00

IRON PIPE FITTINGS.

Canadian malleable, 40 per cent.; cast

iron, 65; standard bnsliin<TS. 70: headers,

60; flans'erl unions. 60; malleable bush-

ings, 65 ; nipples, 77% ; malleable, lipped

unions, 65.

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

Copper, light $10 50 $11 00

Copper, crucible 12 00 12 25

Copper, unch-Med, heavy 11 50 11 50

Copper wire, unch'bled... 11 00 11 50

No. 1 machine compos 'n 10 50 10 75

No. 1 compos 'n turnings 9 00 9 00

No. 1 wrought iron 9 00 8 00

Heavy melting steel 7 00 8 50

No. 1 machin'y cast iron 12 00 12 00

New brass clippings .... 8 50 8 75

No. 1 brass turnings ... 7 25 7 50

Heavy lead 3 50 4 00

Tea lead 3 00 3 00

Scrap zine 3 25 3 50

standard.
Nom. Price.
Diam. per ft.

y8in$ .05y2

y4in .06

a/sin .06

yzin .OSya

%in .liya

Extra Strons, D. Ex.
Sizes Price Biie
Ins. per ft. Ins,

1 in

iy4in

iy2in

2 in

•17y2

•23y2

.27y2

.37

ysin

y4in

%in
y2in

%in
1 in

iy2in

iy2in

2 in

2y2in

3 in

3y2in

4 in

4y2in

5 in

6 in

7 in

8 in

9 in

10 in

$ .12 y,

.07y2 %.

.07y2

1

.11 iy4

.15 iy2

.22 2

.30 2y2

.36y2 3

.5oy2 3y2

.77 4

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

4y,

5

6

7

8

strong
Price
per ft.

; .32

.35

.37

•52y2

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

2y2in .58y2

3 in .76y2

Syain .92

4 in 1.09

4y2in 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

W. L PIPE DISCOUNTS.

The following are Toronto jobbers'

discounts on pipe in effect, April 21,

1913:
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MISCELLANEOUS.
Ceats

Putty. 100 lb. drums $2.75

Red dry lead, 5 ewt, casks, per cwt. 6.40

Glue, French medal, per lb 0.14

Tarred slaters' paper, per roll .... 0.95

Motor gasoline, single bbls., gal. .

.

0.21

Benzine, per gal 0.20

Pure turpentine 0.67

Linseed oil, raw 0.70

Linseed Oil, boiled 0.73

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs 3.25

Pure Manila rope 0.16

Lard Oil, per gal 0.60

CHAIN.
% inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

1/2 inch 3.45

9/16 inch 3 45

% inch 3.35

% inch 3.25

% inch 3.15

1 inch 3.05

Above qnotatioDB are per 100 lb. welsbt.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $2.75 $2.85

Canada plates, ordinary, 52

sheets 2 90 3 15

Canada plates, all bright ... 4 00 4 10

Apollo brand, 10% oz.

(American) 4 50 4 40

Queen's Head, 28 B.W.G. ... 4 30 4 65

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45

Gorbal's Best, No. 28 4 40 4 65

Viking metal, No. 28 4.00 4.20

OAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Quotations f.o.b. foundry.

POLISHED DRILL ROD.
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The Steel Market.

More or less British steel has been re-

ceived here in the last ten days, but

there will not be much more, as home
consumption will more than care for it

all. The American quotations are rather

varied. Some firms boost one line and
not another. Thus the market is in a

somewhat unusual position. Structural

steel has taken about the highest jump,
while sheet steel and thin plates have
advanced the least. However, following

the general tendency of the moment,
there is no doubt but that the market
will rapidly adjust itself, with prevail-

ing prices somewhat higher than before

the declaration of war.

Machine Tools.

There are very few sales reported,

and these are all of a minor nature.

However, with the new awakening, ma-
chine tools will undoubtedly participate

in any improvement.

Metals.

The metal market remains very steady.

Tin continues to sag a little, having

dropped five cents in the last week.

Copper dropped a little also. The sales

for the week were, however, not large,

and no really definite idea of the mar-

kets can be gained until the New York
and London Exchanges are reopened.

Toronto, Ont., Aug. 25, 1914.—The un-

settled conditions caused by the war do

not show much improvement, and a

great deal of caution is being exercised

pending more favorable news from the

scene of hostilities. The full effect of

the war upon trade has hardly yet been

felt, and it is impossible to foretell to

what extent Canada will suffer. There is

no doubt that we are becoming more ac-

customed to the unparalleled state of

affairs, and so will be able to gauge the

situation better and act accordingly. A
considerable proportion of the war-

scare depression is psychological and
will be alleviated when news comes of a

decisive victory by the allies; until then

we must be calm and resolute, each do-

ing his best to help things along.

It is unfortunate that some business

concerns show a tendency to get panic-

stricken, hardly warranted by the con-

ditions; others, however, have expressed

their intention of keeping factories

open._ if only on short time, an action

which cannot be too highly eominended.

A species of scare seems to have taken
hold of many to the detriment of those

who are trying to instil more courage
into the community. The situation is no

doubt serious for the time being, com-

pared with what we have usually been

accustomed to, but the feeling is gaining

ground that Canada stands to benefit by

the conditions that will be created by the

stagnation of industries in the coun-

tries involved in the' struggle.

It must not be forgotten that the

farming industry, which is the back-

bone of this country, will benefit appre-

ciably by the war, as the Old Country
can take all the foodstuffs that can be

spared. Further, some industries should

benefit by the elimination of the Ger-
man export trade, although in a few
cases the inability to obtain certain

articles from that country will be a

liandicap; this no doubt will be satis-

factorily adjusted in time. These condi-

tions open up possibilities for new in-

dustries and Canadian manufacturers

should get together and see what can be

done to take advantage of the unique

situation.

Considerable progress has been made
towards restoring normal conditions on

the Atlantic. Shipping facilities have

improved considerably and schedules

have been arranged for vessels trading

between Canada and Great Britain ; con-

sequently the congestion at our Eastern

ports has been considerably relieved and

large quantities of foods have been ship-

lied. Freight and insurance rates are

both above normal, which is having a

tendency to reduce the volume of ship-

ments.

Steel Markets.

The condition in the markets for

steel and allied products has not

changed ; consumers are watching de-

velopments and are not making contracts

for the time being. Both the Dominion
Steel Corporation and Nova Scotia Steel

Company have decided to practically

close down their plants, partly on ac-

count of the difficulty created by the war
in shipping and financing foreign orders,

and also because of the depression of the

home market. These conditions may be

relieved sooner than at present seems

probable.

A representative of a syndicate of

Old Country merchants is already on his

way to Canada to ascertain whether
manufacturers here can supply such ma-
terials as wire nails, iron gas and water
pipe, etc. Large quantities of these pro-

ducts have in the past been imported

from Germany, which market is now of

course cut off. This indicates the possi-

bility of interesting developments in the

steel trade which may also eventually

benefit from production being tied up
in Europe.

Prices on steel products rule about
the same, although as far as home pro-

duction is concerned, there is hardly

enough business being done to test the

market. Firm prices can only be ob-

tained against definite specifications and
for immediate acceptance. Manufac-
turers are continuing to withdraw
prices, and a return to original lists can
hardly be expected for some time. The

ferro-manganese situation is becoming
serious, as the steel mills have not very
heavy supplies of this indispensable

material on hand, and it is impossible at

present to obtain any from Europe. We
understand that there may be a resump-
tion of shipments by English makers
next month, but how long this will con-

tinue is not certain. Some mills in the

United States are confronted by a sim-

ilar situation; the United States Steel

Corporation is the most notable excep-

tion.

Pig Iron.

The pig iron market is very quiet. Ow-
ing to the unsettled condition's, the ma-
jority of foundries are operating at

much reduced capacity and further, are

not inclined to buy unless absolutely

necessary. Some consumers have prac-

tically suspended operations altogether.

Machine Tools.

Business in macliine tools continues

very quiet; in fact it, might easily be

said that no business is being done.

Consumers are no doubt holding off until

the outlook improves.

Machinery Supplies.

With machine shops in many cases

running at reduced capacity, few sup-

plies are required, consequently business

is quiet. Prices remain at the same level

on all supplies except babbitt, which has

advanced slightly. Prices on belting have

not changed. Dealers handling English

brands have stocks on hand and ship-

ping facilities are getting better.

Tool Steel.

No fear may be entertained as regards

obtaining tool steel. Most dealers have

considerable stocks on hand and ship-

ments have now been resumed from Eng-
land. No change has been made in

prices, but there is not much business

being done.

Metals.

The metal markets are steady with

prices practically the same as last week.

Aluminum, however, has advanced 2

cents a pound. Tin is steady although

the situation has not improved. The
difficulty in obtaining this metal is

largely on account of the difficulty in

financing, and the British Government's

restrictions on shippers. The tin market

is sensitive and likely to continue to

fluctuate in an erratic manner. The de-

mand for most metals is dull, consumers

covering for immediate requirements

only. The antimony situation has not

improved, although the price is steady.

The J. F. Brown Co., Ltd., has been

authorized to manufacture copper and

brass goods.



August 27, 1914. 205

TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada
To Achieve and Maintain a Dominant Place in the Markets of the World

DEVELOPING OUR EXPORT TRADE.

THE Canadian Trade and Com-
merce Department is making every

effort to assist Canadian manufac-
turers in their intention to take advan-
tage of the present European situation

and capture the trade of Germany, Aus-
tria-Hungary and other countries which
liave ceased to manufacture as a result

of the outbreak of war. In a bulletin is-

sued to our manufacturers attention is

called to the opportunities at their

door.

"Evidence has lately come before the

Department in the shape of remarks of

several United States publications to

show that the people of that country

are realizing the opportunity that is

presented for enlarging their export

trade, now that active competition in

the world's markets on the part of sev-

eral European countries has been with-

drawn as a result of the present war,"
says the bulletin.

"To a certain extent the arguments
put forth by these publications are ap-

plicable also to Canada. While it is

generally pointed out that an extended

European conflict will prove of great

benefit to Canada as a supplier of food-

stuffs, the opportunity that is given to

Canj>('ian manufacturers to develop their

export trade through the temporary
withdrawal from the sphere of world

trade of such countries as Germany and
Austria-Hungary does not appear to be
generally realized."

Trade Opportunities.

The bulletin then goes on to deal with

various trade opportunities open to Can-
ada. "First of all," it states, "as a re-

sult of the war Canada's direct trade

with Germany and Austria-Hungary
must necessarily suffer. In 1913 Canada
imported from Germany goods worth
.$14,473,833, and she exported to Ger-

many goods to the value of .$3,402,394, a

total trade of $17,876,227. With Aus-
tria-Hungary, Canada carried on a total

trade to the value of $1,829,943, of
which $1,674,349 consi.sted of imports

and *l.'i4.o94 of exports. It is thus seen

that these countries, especially the for-

mer, had obtained a foothold on the

Canadian market which will be lost dur-

ing the progress of the present war. An
opportunity is presented for other coun-
tries to increase their trade with Canada,
or Canadian producers to make up a part
of the deficiency thus created."

The British Market.
The foremost market of which Ger-

many will be deprived as a result of the

war is the United Kingdom, which has
been buying goods from Germany at the

rate of about $145,000,000 a year. Ger-
man exports of agricultural machinery
to Great Britain in 1913 were $131,189,

as compared with $437,099 from Can-
ada ; of sewing machines, $500,000, as

(ouipared with Canada's $2,263. Under
the head of machinery, Germany has ex-

ported to Great Britain to the value of

over $5,000,000 a year; of electrical ma-
chinery, over $31,000,000 a year; of
electrical goods and apparatus, .$41,000,-

000 a year; hardware, $4,000,000; boots

and shoes, $250,000; brooms and brushes

$789,000, as compared with an import
from Canada of only $7,917; of paper,

$2,017,575, as compared with an import
from Canada of $587,010.

Germany's trade with various British

Dominions has also been large and here

is an opportunity for Canadian manu-
facturers. Australia's purchases from
Germany amount to over $32,000,000 a

year, as compared with but .$3,996,,387

from Canada. South Africa imports

$17,000,000 worth of German goods an-

nually, as compared with less than $4,-

000,000 from Canada.

PAPER MARKET ACTIVE.
THE break in the shipping deadlock

has afforded the Canadian paper com-
panies opportunities to close profitable

business for export in newsprint. Some
big orders for shipment to England,

South Africa and South America have
been accepted by the Laurentide Com-
pany in the last few days. As an indi-

cation of the broadening tendency of

the market J. H. A. Acer, treasurer of

the company, states that inquiries had
also been received from Prance and
Italy.

The South American market is not a

new one, but business in that direction

has been small, Germany having sup-

plied most of the trade. United States

companies are now putting forth every

effort to capture the market, but the

opportunities for Canadian companies
are there, and Laurentide at least is

reaching out for some additional busi-

ness.

Apart from the increased demand for

export, the domestic demand has gone

up at least 25 per cent, since the begin-

ning of the month. Some trade autho-

rities say the increase has been 40 per
cent. The natural result has been rising

prices and export business has been done

on a basis of 2.50 f.o.b. Montreal,

against 1.90 to 2 cents a pound before

the war started.

Sulphite pulp continues strong, owing
to the fact that the supply of 30,000

tons a month which used to go into the

United States from Europe has been
completely cut off. The quotation for

sulphite is now $45 to $50 a ton, a rise

of $10 to $15 a ton.

INCREASED OUTPUT OF ALBERTA
COAL

THE very rapid development of the

coal industry of Alberta is shown by
figures which have just been compiled

regarding the operations of coal mines
in the province in 1913. Tons of coal

mined in Alberta during 1913 numbered
4,306,346, being an increase of 859,997

over 1912. During the past eight years

the coal output for Alberta has in-

creased 500 per cent.

The Edmonton district has the largest

coal fields, not only in Alberta, but in

the Dominion. These areas are being

opened up as fast as railway communi-
cations and capital make their operation

possible. At the present time the Crow's
Nest holds first place among the coal

producing districts in Alberta, having
an output of 1,849,435 tons. Lethbridge

comes next with 966,020 tons; Edmon-
ton third with 863,430 tons, and Calgary

fourth with 627,461 tons. A large num-
ber of new mines were opened up during
the year, mostly in the Edmonton coal

field. Some of these were closed down
again, on account of the fact that at the

present time they are not served by rail-

ways.

Men Employed.

An increased number of men found
employment in the mines of the province

during 1913, the total number of men
engaged in the mines, both above and
below ground being given as 8,608. Ma-
chinery is coming to be used more and
more in getting out the coal. In the

lignite field more than half the coal is

mined by machinery, but no machinery
is used for coal cutting in the bituminous
or anthracite fields. Twenty-nine mines
are using electricity. Telephones have
been installed in the larger mines, and
are proving of great service, both in

assisting the management and in obtain-

ing assistance when accidents occur.

Mine rescue stations have been estab-

lished, two in the Lethbridge district

and the other between Coleman and
Burmis. Others will be established
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shortly in the notthem part of the pro-

vince. 'The stations are equipped with

up-to-date apparatus and complete ap-

liances for rendering first aid work very

readily, 221 persons havinfj: presented

themselves for training during the year,

v/hile 51 have heen granted certificates

foi proficiency. There were 28 fatal ac-

cidents in mines in the province during

1913. Most of these occurred in the

smaller mines.

®
STEEL PRODUCTS HAD GOOD

YEAR.
THE first statement of Ontario Steel

Products Co., the latest of the smaller

Canadian mergers, reveals net profits of

$106,437 for the first year of operation

to June 30, 1914. These profits have

been determined for the year, after pro-

viding for depreciation of properties,

reduced market value of securities and

the entire cost of organization. After

meeting the bond interest of $36,000,

the company earned 9.39 per cent, on its

$750,000 preferred stock, on which a

dividend of 7 per cent, was paid. This

left $17,937 available for distribution on

the $750,000 common stock, being equi-

valent to earnings of 2.39 per cent. Cur-

rent assets are set down in the balance

sheet at $472,062, being $353,149 in ex-

cess of the $118,913 current liabilities.

Securities to the amount of $26,144 are

included in the current assets. It is

stated that these are set down at "mar-
ket" prices, on July 1, 1914.

In view of general trade conditions it

is surprising that net earnings should

have held up so well. The year's net of

$106,437 compares with the combined

net earnings of the three factors in the

merger in 1913 of $113,819. Income,

however, has grown from $82,347 shown
at June 30, 1910. Net assets, exclusive

of good-will as at July 1, 1914, show a

total of $1,211,481; Making up this

total is the amount of $858,332, at which
the real estate, plant, machinery and
water power rights is appraised, to-

gether with surplus liquid assets over

liabilities of $353,149.

TO KEEP THE FACTORIES OPEN.
TO keep the Canadian factories busy all

winter and to keep our money in circu-

lation at home is the object of a memor-
andum that has been forwarded to mem-
bers of the Federal Government now
considering Canada's greatest problem,

that of keeping her workmen busy, even

i.^ at reduced hours, in order that they

may earn something.

"Considering the reduced demand,"
says a prominent Canadian manufac-
turer, "and the stagnation of business,

I am certain that if our people would

demand Canadian-made goods my fac-

tory would be bumming, and every other

factory of its character in our country."

Attention is also drawn to other lines

which are manufactured in Canada, and

of the great importations from the

States in similar trades. There was
.1-500,000 worth of bath tubs, sinks and

laundry tubs imported, mostly from the

States, in the twelve months ending last

March. There was $360,000 worth of

labels for canned goods, bottles, ship-

ping crates, etc. There was $90,000

worth of men's braces and suspenders.

There was .$250,000 worth of boots and

shoes, $.525,000 worth of drain and sewer

pipes, $700,000 worth of brooms and

brushes, $320,000 in baby carriages and

toy sleds, $.320,000 in collars and cuffs,

$560,000 in ladies' corsets, $1,500,000 in

clothing of various kinds, $400,000 in

electric light carbons, $8,000,000 in elec-

trical apparatus of various kinds, $1,-

000,000 in hardware, $700,000 in locks

of various kinds, $125,000 in nails, and

$900,000 in fence wire.

©
MAINTAINING EMPLOYMENT.

E G. HEXDEKSOX, of Windsor, Ont.,

president of the Canadian Manufac-

turers' Association, who was in Ottawa

recently to see the Government in con-

nection with business of interest to all

the members of the association, in-

timates that every Canadian manufac-

turer is going to do everything possible

to keep as many as possible in employ-

ment during the time the war is in pro-

gress.

"Our members are going to do this

even if it means a sacrifice on their

part," he said. "It is the duty of manu-

facturers to their country. In many
cases it may not be possible to keep men
employed on full time all along, but

married men will be given the most con-

sideration. The best way the general

public can assist the manufacturers to

keep their men employed is to buy Can-

adian-made goods as much as possible."

Robert Hobson, president of the Ham-
ilton Steel & Iron Co., who was also in

Ottawa at the same time, says that his

firm is prepared to sell goods at a little

below cost, if necessary, so that the pur-

chase of their products will be made at-

tractive. He looks for an improvement

in the steel and iron business in Canada,

owing to the production in Germany and

other European countries being stopped

to a large extent.

specting engineers, Toronto, has left

with the 2nd Company Canadian Bn-

gineers for Val Carticr, Que.

H. 0. Oox, president of the Canada
Life Assurance Co. has been elected a

director of the Canadian General Elec-

tric Co. to fill the vacancy created by

the death of his brother, the late E. W.
Cox.

Prof. Reginald W. Brock, director of

the Geological Survey of Canada, has re-

signed. He will become professor of ap-

plied science in the University of British

Columbia.

Robert Hobson, president of the Ham-
ilton Steel & Iron Co., Hamilton, Ont.,

says his firm is prepared to sell goods at

a little below cost if necessary, so that

the purchase of their products will be

m.ade attractive.

R. M. Hamilton, for many years gen-

eral superintendent of the McGregor
Gourlay Co. Works at Gait, has been ap-

jiointed works manager of the Canada
Machinery Corporation, Ltd., with

supervision of the manufacturing de-

pf.rtments of their various plants. His

headquarters will be at Gait, Ont.

Tend

Personal
A. W. EUson Fawkes, waterworks en-

gineer of Calgary, Alta., will resign the

y^osition.

Captain T. C. Irving, Jun., vice-presi-

dent of the Robt. W. Hunt & Co.. in-

enaers
Ottawa, Ont.— Tenders for public

buildings, Peterborough, Ont., will be re-

ceived up to Monday, September 14,

1914, Plans, specification and form of

contract can be seen and forms of tender

obtained at the office of Thos. Hastings,

clerk of works. Postal Station "F,"
Yonge Street, Toronto, at the Post Office,

Peterborough, Ont., and at Department

01 Public Works.

Ottawa, Ont.— Tenders for public

building, Watford, Ont., will be received

until Monday, September 14, 1914.

Plans, specification and form of contract

can be seen and forms of tender obtained

at the office of Thos. A. Hastings, clerk

of works, Postal Station "F." Yonge

Street, Toronto, Ont. ; at the Post Office,

Watford, Ont., and at the Department

of Public Works.
©

Advertising Service.—Manufacturers

who advertise in the Trade and Techni-

cal press may be interested to learn that

there is now in Canada an advertising

and sales service devoted almost exclu-

sively to their interests. Richard G.

Langrill, a practical advertising man of

over 12 years' active experience, and

wlio is thoroughly familiar with the par-

ticular requirements is head of the con-

cern which is known as the Richard 6.

Langrill, Advertising and Sales Service,

with offices in the Dineen Building, To-

ronto.



September 3, 1914. 207

Service Da^a for High Speed Bearing Loads and Velocities
By Gerald Stoney, F.R.S.

The observations contained in this article make a timely contribution to a subject thai

is more or less largely engaging the attention of designers and operators of high-speed me-
chanical engineering equipment in a wide field of application. The information given, being

for the most part that obtained from test and experiment and actual service, carries with it,

therefore, merit of exceptional value.

THERE are three principal types of

friction in all bearings:

—

1.—Contact friction, where both

surfaces are dry, and this type was in-

vestigated as early as 1781 by Coulomb,

who found for pressures from % lb. to

100 lb. per sq. in., and speeds up to 10

ft. per second, that the friction was in-

dependent of the pressure per square

inch and the velocity, but was propor-

tional to the total force pressing the sur-

faces together, and was dependent also

on the nature and material of the sur-

faces.

2.—Greasy friction, where there \&

more or less complete lubrication and a

more or less complete film of oil between

the surfaces. This has been investigated

by many experimenters, but concordant

results have not been obtained, as so

much depends on the degree of lubrica-

tion. Generally speaking, however, fric-

tion of this kind is proportional to the

load, and is independent of the speed

—

i.e., the coefficient of friction is constant.

3.—Complete lubrication where there

is a complete oil film between the sur-

fiices and there is no metallic contact,

This usually occurs in high-speed journal

bearings where bath or forced lubrica-

tion in some form is provided.

Experimental Results.

The chief published experiments on

high speed bearings are those of O.

Lasche, and the general result of his

tests show that so far as friction is con-

cerned it is not well to use a large

shaft and a long bearing, although ex-

perience shows that for high speeds and

heavy loads long bearings are necessary.

They have also to be large to avoid

vibration and critical speeds, and also

the risk of fracture due to vibration. To
avoid this latter danger the bending

stresses have to be kept to a figure

which would be considered very low in

ordinary practice, as there have been

several cases of fracture of shaft ends.

If the pressure is too high, or tlie oil

is too thin, a bearing may run all right

so long as there is no vibration; but if

\ ibration occurs, the oil film may be

driven out and seizing takes place.

This is especially liable to happen
with the staffs of electrical machinery,

such as the armatures of dynamos and

rotors of alternators, where there is al-

ways a liability to vibration due to their

•From rt paper read rorontly before the
North East Toast Ingtitution of Engineers
and Shipbuilders.

going out of balance; and it is probable
that much lower pressures are advisable

in such cases than in those of turbine

rotors, which from their construction

are not as a rule so liable to go out of

balance. The effect is reduced in very

liigh speed staffs, above say 2,000 revolu-

tions per minute, by the use of the well

known Parsons flexible bearing, where
there are two or more tubes outside the

bearing bush with a small clearance be-

tween them in which the viscosity of the

oil tends to damp out vibrations.

Size of Bearings.

In turbine work, a rule much used for

deciding the size of bearings has been

that the product of the speed by the

pressure should not exceed a certain

figure, but it is doubtful whether this

rule is of much value, as it really as-

sumes greasy friction and not perfect

lubrication. In land work a product of

5,600 has rarely been exceeded, or 75 lb.

per sq. in. at 75 ft. per second. At lower

speeds, higher pressures are used satis-

factorily, as, for example at about 35

ft. per second a pressure of 130 lb. to

150 lb. per sq. in. is admissible.

In a discussion on Professor Christie's

paper before the American Society of

Mechanical Engineers in 1912, Hodgkin-

son stated that speeds of 80 ft. per

second and 100 lb. per sq. in. were com-

monly employed in America, and where
tliere is no risk of heavy vibration there

does not seem any reason why higher

pressures should not be used. It has to

be remembered that the heat to be car-

ried off does not increase with the pres-

sure, and that the real danger lies in the

possible breaking down of the oil film

by excessive pressure or vibration.

Marine Turbines.

In marine turbines tlie journal speeds

are much lower than on land, and rare-

ly exceed 30 ft. per second, and the

pressures are usually 80 lb. to 100 lb.

per sq. in.; but there is a strong ten-

dency to increase this latter figure, and

it is probable that pressures of 150 lb.,

or even possiblv 200 lb. per sq. in., could

be used, especially if the oil tempera-

ture does not exceed 100 deg. to 110 deg.

Fah., as is usual in marine work. The

temperature of the oil is limited by its

loss of viscosity at high temperature and

by its liability to carbonize and oxidize,

and thus cause deposit in the pipes, oil-

ways, etc. In land practice tempera-

tures of 120 deg. to 140 deg. Fah., are

common, but it is not well to go above

150 deg. or 160 deg. Fah., as most oils

seem liable to oxidize and cause deposit

above this temperature. At about 250

deg. Fah. most oils cease to lubricate, as

their viscosity becomes too low.

The Friction Feature.

From Lasche 's experiments it was
found that the friction is approximate-

ly inversely proportional to the tempera-

ture measured from freezing point; but

after a certain temperature the friction

rapidly increases and seizing takes place,

due to the loss of viscosity. In all high-

speed bearings artificial means have to

be used to carry off the heat, radiation

from the bearings not being sufficient.

The general plan is to have such a flow

of oil through the bearing as to cause the

lieat generated to be carried away with-

out an undue rise of temperature.

Water-jacketing the bearings has been

used in some eases, but it is not a? sat-

isfactory in general as the plan of sup-

plying sufficient oil to carry off the hear.

Oil-coolers have therefore generally to

be provided to cool the oil. In some
cases also the oil is circulated round the

outside of the bearing in suitable pas-

sages so as to assist in cooling it, and

this is probably necessary in the case of

very large bearings running at higii sur-

face speeds. The boat to be removed is

not only that caused by friction, but also

that caused by conduction from the

steam; on the other hand, the bearings

near the condenser are cooled by the ex-

haust steam and heated by the gland

steam. From Lasche 's tests the heat

produced in bearings running at a tem-

perature of about 122 deg. Fahr. is that

due to a shear of the oil-film of about

0.46 lb. per sq. in. of the projected area,

and this gives as the B.t.u. per hour:

—

B.t.u.=2. 1 d 1 v

where d is diameter of bearing in inches,

1 is length of bearing in inches,

V is surface velocity in feet per

second.

The constant varies inversely as the

temperature above freezing point. A
formula which has been often used in

marine practice is B.t.u= d 1 v is*,

which gives slightly greater results for

the usual speeds in marine work, and

an oil temperature of about 100 deg. F.

It may be taken that this is approxi-

mately the heat that has to be carried

off by the oil. Taking tlie specific heat

of oil to be 0.31, and allowing a rise of
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10 deg. Fah. in the oil, we require 20 lb.

or about one-third of a cubic foot of oil

per hour per square inch of projected

licarinsr surface when the surface speed

in 30 it. per second, and 40 lb., or two-

thirds of a cubic foot, of oil per hour

with a surface speed of (iO ft. per second.

In practice these quantities are often in-

creased by from 30 to 50 per cent., to

allow of the unequal distribution of oil

between the bearings, and to ensure that

there is no undue heating, also in some

cases to allow for the flow of heat from

the steam.

Ring lubrication was experimented on

by Lasche, but the results were found to

be very variable, and in general he says

that the tests show ring lubrication to

be very uncertain and that it should not

be used in cases where external cooling

of the oil is necessary. As a .result of

some tests made on a 9 cm. diameter

bearing, more oil came out of one side

than the other.

Thrust Bearings.

Thrust bearings are generally of the

usual collar type with the bottom and

lop halves separately adjustable to take

up end play ; and in land turbines, which

are practically balanced, the pressures

are very low, never exceeding 20 lb. per

sq. in., and even in marine turbines 50

lbs. per sq. in. is never exceeded.

There are no tests available as to the

friction of such bearings, but it is prob-

able that it is fairly high, as perfect

lubrication is difficult to attain, and, as

an approximation, the total area—that

is, the area of the top and bottom halves

together—might be added to that of the

main bearings in estimating the quantity

of oil required and the surface of the

oil-cooler. Such bearings have generally

a high coefficient of friction, owing to

the low pressures employed, since, as it

is impossible for a wedging action to

take place and thus admit the oil, such

as< has been described as occurring in the

case of journal-bearings, the lubrication

is rarely perfect. Towers found at

moderate speeds that the pressure which

could be safely carried was about 60 lb.

per sq. in., as against 600 lb. in a jour-

nal-bearing, and that the shear resist-

ance of the oil film was greater, being

1.5 lb. per sq. in., this giving about six-

teen times the so-efficient of friction for

a thrust-bearing as for a journal one.

The theoretical consideration of the

conditions necessary for perfect lubrica-

tion, as set out in Osborne Reynold's

Royal Society paper in 1886, referred to

above, and also his own investigations,

ltd Michell, in 1905, to devise a thrust-

bearing which would admit of perfect

lubrication. In this thrust-bearing there

are segmental blocks pivoted at the

theoretical center of pressure, which is

about 0.6 of the length from the leading

edge. By this device perfect lubrication

is attained, and i)ressure8 up to 1,500

lb. per stj. in. can Ije safely carried at

high velocities, with a consequent reduc-

tion of the coefficient of friction to

about l-60th of what it is in an ordinary
thrust-bearing. Another advantage ia

that the end play in the thrust-bearing

can be greatly reduced.

The same idea has been further de-
veloped by Sir Charles Parsons, K.C.B.,
F.R.S., in patent 8266 of 1912, where the
blocks are centrally pivoted. It has
been found that, in cases where the pres-
sure comes on gradually, this works
equally well in practice, and has the ad-
vantage that the shaft may run in either

direction without the complication of
shifting the point of support. These
principles have also been applied to

journal-bearings by Michell (patent 23,-

496 of 1911) and Sir Charles Parsons
(patents 8,266 of 1912, 29.810 of 1912,
953 of 1913, and 5.619 of 1913), enabling
greatly increased pressures to be used,

with a resultant reduction of the coeffici-

ent of friction, and also a large reduction
in the length of the bearings, and thus
of the whole plant. The reduction of
friction may in some cases reduce the

consumption of steam between 1 per
cent, and 2 per cent, in a turbine plant.

Ferranti (patent 5,035 of 1910) has
also worked on the same lines, as well as

Kingsbury in the United States (Ameri-
can Patent 947,242 of 1910), and there

are full details of the latter 's thrust-

bearing in the Journal of the American
Society of Naval Engineers, November,
1912.

"

In the U.S.S. Neptune a single collar,

1314 in. in diameter, carries 45,000 lb.

thrust at 72 ft. per second mean speed
surface, or a pressure of 500 lb. per sq.

in and, in general, such turbine thrust-

bearings are designed for about 500 lb.

per sq. in. at 60 ft. to 75 ft. per second.

Much higher pressures can be safely

carried, as is shown by some tests car-

ried out by the Westinghouse Co., where
pressures up to about 7.000 lb. per sq.

in. at 54 ft. per second were carried

without heating. The coefficient of fric-

tion of such a bearing may be from
0.0008 to 0.003 and, for such a pressure

as 500 lb. per sq. in., may be safely taken

a;- about 0.002, or, say, one-tenth to one-

flfteenth of that of an ordinary thrust-

bearing.

Steam Turbine Thrust Bearing Tests.

The AVestinghouse Co., of Pittsburg,

made an interesting set of tests on such

a thrust-bearing for a steam turbine, the

pressure being varied b.v throttling the

balancing-pipe to the dummy piston. The
following are the particulars of this

bearing:

—

Outside diameter of collar, 4% in-

Inside diameter of collar, 2% in.

Number of pivoted blocks, 10 in.

Total area of pivoted blocks, 10.4 sq.

inches.

Hevolutions per minute, 3,470.

Mean surface speed, 54 ft per second.

The blocks were steel faced with
white metal, 1-16 in. thick, and were
pivoted behind their center of area, and
with all the blocks in use, 1,010 lb. per sq.

in. was carried without heating. As this

was the limit of force which could be
applied, the number was first reduced to

four blocks, and tiien to two, the cor-

responding pressures per sq. in. being
respectively 2.620 lb. and 5,420 lb. per
sq. in., which were carried without dif-

ficulty. The surface was then reduced
to 1.9 sq. in., and the pressure rose to

5,910 lb. per sq. in. It was further re-

duced to 1.2 sq. in., with a pressure of

10,000 lb. per sq. in., but here the white

metal flowed in all directions until the

area was increased so that the pressure

was reduced to 7.000 lb. per sq. in., but

nc heating occurred.

It is worth noting that the white

metal flowed equally in all directions ir-

respective of the direction of rotation.

It is thus seen that the limit of pressure

with such a bearing is the flowing of the

white metal and not the failure of the

lubrication, and that with pressures of

500 lb. per sq. in. there is an enormous
margin of safety: it is probable that

three times this pressure will be found

quite safe in practice.

CANADIAN MOTOR CARS IN
AUSTRALIA.

IN some of the Australian provinces

there is no government registration of

motor cars, hence it has only been pos-

sible to ascertain the number of cars ai:d

the names of the manufacturers regis-

tered in Victoria, New South Wales and
South Australia. The total number if

cars in these territories together with

the proportion of Canadian cars, down to

recent dates, is shown thus:

—

June 30, 1914—Total motor cars in

S'ictoria, 8.339.

June 30, 1914—Total Canadian cars

in Victoria, 1,.350.

May 21, 1914—Total motor cars in

New South W.'iles, 13,901.

Ma.v 21, 1914—Total Canadian cars in

New South Wales, 2,065.

May 15, 1914—Total motof' cars in

South Australia, 4,512.

May 15, 1914—Total Canadian cars in

South Australia, 1,029.

Aggregating the three provinces, 26,-

752 cars were registered, of which 4,444

cars were of Canadian manufacture. Ex-

cellent direct representation, combined
with the undoubted value of the leadins

lines of Cana'dian cars, is responsible for

these encouraging results in face of com-

petition in the Australian market of

motor cars from all parts of the world.
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Attracting Industries by Bonus or Concession

Staff Article.

Considerable rivalry exists in our towns and cities,

large and small, in the matter of locating factories. Many
and varied are the inducements offered prospective firms,
bonus and concessions of some form, or other being most
common. Particular reference to these is here made.

'

I
*HE policy adopted by municipalities

of attracting: new industries by
means of concessions in some form or

other is, on principle, questionable. If,

however, the matter is looked upon from
a purely business standpoint, then an-
other view might be taken. It does not
necessarily follow that if a policy is bad
ill principle that it is equally so in prac-
tice. It is to some e.xtent a question of
cause and effect—the reason why munici-
palities grant concessions and the effect

produced on the community by so doing.
The basis of the whole question is

really competition or, perhaps better
still, rivalry. Take two towns equally
advantageous as industrial centers; in
the nature of things there is bound to
be keen rivalry and, under present con-
ditions it is only to be expected. Sup-
pose a prospective industry comes along

;

the board of trade, backed by the town
council at once get together and through
their secretary or commissioner offer in-

ducement or concessions in order to
land the industry. The rival town also
iwts up an attractive proposition which
usually brings both upon an equal basis
again. The advantage, therefore, lies

principally with the industry and partly
nitii the town that gets it, although it

might have located there anyway if

neither town had offered extra attrac-
tions. It is reasonable to suppose, fol-

lowing the above argument that, all

things being equal the towns would at-
tract just as many industries without
offering concessions as they would by
doing so.

The system of granting concessions or
n l)onns is of comparatively recent or-
igin, that is, since the country really be-
gan to make the industrial progress aa
we see it to-day. It is perhaps unfor-
tunate that the system was ever intro-

duced because it is e.\tremely doubtful
if it has done any real good in develop-
ing the trade of the Dominion. It is

more than likely that the various indus-
tries now operating in Canada would be
here just the same even if they had re-

ceived no assistance. The representa-
tive of a concern, say in the United
States, when looking for a suitable loca-

tion for a Canadian branch, wouhl not
in the first case worry about free sites

or cheap water, he would look for cheap
power, a good failroad service, and ac-

cessibility to markets. If upon select-

ing a district, the industrial commis-
.'ioner or board of trade secretary came

along and offered further inducements,
he would naturally accept them, but not
Iccate because of the concessions. Apart
from the concessions it is absolutely es-

sential that a town should have an of-

ficial ready to explain the attractive

features of the district.

Bonus System.

The system of giving a bonus, which
fortunately has almost disappeared, is

not sound in principle and is open to

abuse. More than one town regrets the

day when it handed over a few thous-
and dollars to a third-rate concern,

which only stayed in business long
enough to collect the bonus and then
died a natural death. Governments may
bi> able to afford to nurse infant indus-

tries but municipalities should certain-

ly not take such a responsibility even
with a reputable firm for there is a

danger of the bonus outweighing other

iind more important considerations; a

condition which is at once detrimental

to both industry and the community in

which it is located. Firms of good stand-

ing do not look for a cash bonus, but
rather for a location with natural ad-

vantages. A town that is a good distri-

buting center, and that can offer cheap
power and good transportation facilities

does not have to give a bonus.

Bond Guarantees.

Another system sometimes adopted is

for the municipality to guarantee the

bonds of the prospective concern. This
system, while not being in the same class

as the above, is to some extent open to

similar objections. It is obviously, how-
ever, a more business-like proposition

that the proprietors of the company
should take all the financial responsi-

bility and it is certainly more conduc-
tive to good management and efficiency.

There is a danger here for the manage-
ment to think more about selling the

bonds than the future of the business.

There are exceptions, of course, but the

above deals with the question from a

general standpoint.

Concessions,

When considering tiie question of

concessions, it should be borne in mind
that from a manufacturins standpoint,

industrial centers differ as regards

natural advantages although in some
cases they are often very similar. The
method of dealins;' witli prospective in-

dustries must naturally vary according

to conditions. In actual practice, how-

ever, the majority of our cities are work-
ing along very similar lines. Assuming
that it is necessary, owing to competi-
tion, for a city to offer concessions, care

should be taken that too' much is not
given away. Where cheap power is

available together with good transpor-

tation facilities, including of course, low
freight rates, and accessibility to mar-
kets, then surely that is about as much
as any company can reasonably expect.

There are many industrial centers in

Canada which can offer all the above in-

ducements but on account of this civic

rivalry, the board of trade, the authori-

ty usually in charge of such matters,

comes along with concessions generally

in the form of a free site, cheap water
and either remissions of taxes or a low
assessment for a term of years. Xow
the point is, does the city really benefit

by the concessions or rather would it

not get along just as well without giv-

ing these extra inducements? Would not

the industry flourish just as well without
the assistance of the concessions? Is

not the bait really unnecessary? One
would almost think that it was quite un-

necessary, but here is where the rivalry

comes in. If one town offers concessions

so will the others.

The promoter of a high class company
will naturally take all he can get with-

out, of course, sacrificing any material

advantages such as many localities of-

fer, but in some cases the concessions

do not cut much of a figure, the natural

advantages being pre-eminent. In many
cases everything counts and consequent-

ly there is much rivalry between our
various municipalities. The fact that

free sites and cheap water, etc., do not
involve any considerable financial out-

lay on the part of the community and on
the surface do not appear to amount to

much, may lead the people into think-

ing that they are getting something for

nothing, hence a large favorable ma-
jority when the by-law comes to be
voted on. If the industry be of a sub-

stantial nature the gain to the city is

considerably more than what the conces-

sions represent, as it means, in many
cases, a considerable increase in popula-

tion and consequently so much more
money locally distributed. In the case

of small industries, the advantage is

proportionately less.

Civic Rivalry.

It is a debatable point, whether civic

rivalry as regards industries is advant-

ageous to the community generally. If

municipalities relied upon their natural

advantages for development, would not

more stable conditions result and would
not the industries be as well off? It is

more than probable that if no artificial

means were employed, industries would
naturally gravitate to the most suitable

l(<cation8, wiiicli is not always the case
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under the present conditions. It would

appear to be an advantage to the country

if those localities which had legitimate

attractions for industries should de-

velop as industrial centers rather than

have factories scattered about in dis-

tricts where they have a struggle for an

existence. It is better for industries

generally to be more or less concentrated

at several logical locations where they"

can help one another in many ways.

There are exceptions, such as pulp and
jiaper mills and industries doing, what
might be called, purely a local business.

The system of granting concessions

exists in practically all our industrial

centers, except the larger cities whose

natural advantages are such that fur-

ther inducements are unnecessary. The
time may come when the system will no

longer be popular, for there are signs al-

readj' that this may come to pass. Our
industrial centers are not nearly as ex-

travagant in their offerings as formerly,

which is a good sign. Localities that

really have the necessary facilities for

manufacturers will surely develop, while

those that have not and that have been

boomed by some extravagant conces-

sions will gradually find their legitimate

level. This process of weeding out will

result in our manufacturing centers de-

^eloping on substantial lines and so

benefit the country generally.

ENGINEERING AS A PROFESSION.
ANTHONY G. LYSTER, president of

the Institution of Civil Engineers, and

late engineer-in-chief to the Mersey
Docks and Harbor Board, made some

significant remarks on modern engineer-

ing prospects when distributing the cer-

tificates on its 125th celebration, to the

Crystal Palace School of Engineering

students, recently.

He said that after 44 years of wide

and strenuous experience in the engi-

neering world he hoped to be able to say

something to the students that might be

of help in their future careers. He
could not help drawing a comparison be-

tween the opportunities afforded to him
as a young man to learn engineering and

those which students enjoyed to-day. In

his days text books on engineering were

practically unknown. Students had to

pick things up the best way they could,

and engineering was carried on by rule

of thumb methods and a few cut and

dried formulae. How different things

were to-day, when students could ob-

tain & sound scientific and practical grip

from the very commencement of their

studies.

While congratulating the school on its

good results, he hoped students would

continue to make the best of the fine

opportunities they bad there. They had

to cultivate first of all a sense of obser-

vation, and a desire to find things out

lor themselves in a practical way. It

was a common fallacy to believe that if

a man dropped right away into a post at

£1,000 a year he had all he wanted, for

they had to go on moving and fighting

for better things because it was new ex-

perience that was of the greatest value

to engineers. The problems they had

been studying were solved from a col-

lection of data all ready for them, but

they would find in the actual problems

of practical engineers that they liad to

get their own data, and it was only real

experience which helped them to get

that. They had to diagnose and analyse,

and never make the mistake of getting

their opinions formed before they gath-

ered the facts. People told them to-day

that the engineering profession was very

full, but he remembered just the same

thing was said to him 4 years ago; it

was not true, and they must not let such

things dishearten them.

Difficulties of Employment.

It was a fact that as civilization was
spreading throughout the world there

was more difficulty for engineers to get

work in this country. In fact, it was

only those who were able to get to the

top who could find decent jobs. In the

colonies, in Egypt, and in India, from

whence he had just returned, there was

a vast field of enterprise all waiting for

engineers to expand and do well in.

Every day the world was adding to its

information as to what was the best way
of using the great forces of Nature, of

which they knew so little at present. In

the future it was the engineer who was
going to be able to take advantage of

that information and put it into prac-

tical effect.

In concluision, Mr. Lyster made some

remarks to the students on citizenship.

They must never, he said, let tlieir pro-

fession obliterate the fact that their first

duty was to be good citizens. To-day

they were face to face with a very seri-

ous situation in Europe, and they could

sec what it meant for every young man
to take a part in the defence of his

country. When he was completing his

engineering education in Germany, the

Franco-Prussian war was ' in progress,

and he never saw such striking ex-

amples of the vast importance of being

prepared. When he came home, he at

once joined the Volunteers, and he hoped

all young engineers to-day would join the

Territorials.

©
CANADIAN STEEL OUTPUT.

MANUFACTURERS' statistics of the

steel output of Canada are now avail-

able through the Statistical Bureau of

the American Iron and Steel Institute,

and these cover the production of steel

ingots, eastinss, and all manner of

finished rolled forms of iron and steel

during 1913. The production of all kinds

of steel ingots and castings in Canada in

1913 amounted to 1,042,503 gross tons,

against 853,031 tons in 1912, an increase

of 189,472 tons, or ovei 22.2 per cent.

Of the total in 1913, about 1,006,149

tons were ingots and about 36.354 tons

were direct steel castings, against about

520,792 tons of ingots and about 32,239

tons of castings in 1912. The produc-

tion of steel ingots and castings in 1913

was much the largest in the history of

the Dominion. The growth in late years

has been very rapid. Since 1908 the out-

put has increased over 100 per cent. The
total for 1913 includes about 1.852 tons

of alloy-treated steel eastings, against

{'.bout 1,294 tons of similarly treated

steel ingots and castings in 1912.

In 1913 there were sixteen plants in

four provinces which made steel ingots

or castings, as compared with fourteen

plants in four provinces in 1912. The
number of idle steel works in 1913 was
four, as compared with three in 1912.

The production of Bessemer and steel

ingots and castings in 1913 amounted to

273,391 tons, against 207,569 tons in

1912, an increase of 65,822 tons, or over

31.7 per cent., while the production of

open-hearth steel ingots and castings in

1913 amounted to 768,663 tons, against

045,062 tons, or over 19.1 per cent. Al-

most all the Bessemer steel made in the

two years was in the form of ingots.

Of the total production of open-hearth

steel in 1913, 736,562 gross tons were in-

gots and 32,101 tons were castings,

against 617,061 tons of ingots and 28,-

001 tons of castings in 1912. In both

years, all the open-hearth ingots were

made by the basic process, but the cast-

tmgs were made by both the acid and

the basic processes. One plant made
steel by the duplex process in 1912 and

1913.

The total production of steel ingots

only in 1913, omitting direct steel cast-

ings, amounted to 1,006,149 tons, against

820,792 tons in 1912, an increase of 185,-

357 tons, or over 22.5 per cent. In 1913

there were six plants in two provinces

which made steel ingots, against four in

two provinces in 1912.

The total production of all kinds of

steel castings in 1913. omittino;- steel in-

gots, amounted to 36.354 tons, against

32,239 tons in 1912, an increase of 4,115

tons. Of the total output in 1913 about

3,809 tons were made by the Bessemer

process,, against about 3,838 tons in

1912; about 32.101 tons were made by

the open-hearth process, against about

28,001 tons in 1912; and about 444 tons

were made by special processes, against

about 400 tons in 1912.

In 1913 there were thirteen plants in

four provinces which made steel east-

ings, against twelve plants in four pro-

\:nces in 1912.
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TURRET LATHE AND VERTICAL
BORING MILL PRACTICE.—V.*

By Albert A. Dowd.

TtlE present forms the concluding

article of a series on turret lathe

and vertical boring mill practice,

the setting and sequence of operations

required in machining an automobile

liub fianae being featured.

Machining a Hub Flange on the Vertical

Turret Lathe.

Fig. 9 shows a representative hub
flange A, the method of holding and the

layout of turret and side head tools. The
work is held in special jaws B which are

slightly tapered at C to conform to the

draft on the casting. The flanged por-

tion is supported at three points by the

projection D on the jaws. A tool holder

E of special length contains a high speed

round nose tool F, the stem of the holder

fitting the turret hole and beiug there

provided with a pin driver as hereinbe-

fore described. The boring- bar J contains

two tools, L and K, which are angu-
larly set in the bar and possess

backing-up screws M, by means of which
the tools may be nicely adjusted for

diameters. The square head set screws
N hold the tools firmly in any desired

position. The spacing of the two tools

is such that the first fool L is entirely
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FIG. 9. MAOHINI.NG HUB FLANGE ON
VERTICAL TLRRET LATHE.

through the work before the second one
K starts. The reamer T is of high speed
steel and slips on to tlie tapered end of
the arbor Q, being held in position by

•The former nrtlcles of tills series appeared
In our July 30, August 0-13 and 27 Issues.

the .nut S. The shank of the reamer
floats in the holder 0, which fits the tur-

ret hole and it is driven by the pin P.

The two bent tools G and E in the side

head turret are respectively rougliutr

and finishing tools

Sequence of Operations.

First operation:—The tools shown in

contact with the work in Fig. 9 ar'.' those

accono operatwh THIRD OPERATION

FIG. 10. MACHINING HUB FLANGE OX
VERTICAL TURRET LATHE.

used in the first operation for rou^h fac-

ing the surface of the flange. In order

to save time, the tool F is started on the

inside of the flange at the same time

that the tool G in the side head turret

starts midway across the flange. Both
main head turret and side head are fed

outward at the same rate of speed, so

that the time for facing the flange is cut

approximately in two.

Second operation :—Fig. 10 shows the

second operation, which consists of the

rough and finish boring of the hole with
the bar J in the main head turret. Prior
to the starting of the bar the finishing

tool H in the side head is started in the

hole, and fed outwardly at a coarse feed.

As soon as the heel of this tool has clear-

ed the hole, the bar is started and the

down feed is continued without interrup-

tion until the hole has been finish bored.

It will be noted that by the use of this

bar one indexing of the turret is saved.

Third operation :—The third and last

operation on the piece is that of reaming
the hole with the floating reamer T in

tlie main head turret.

The tooling here given for the flange

is extremely simple, but very rapid and
effective.

MAKING SHEET METAL FLANGE
CLAMPS.
By W. G.

THE tools herein described were used
for producing aluminum clamping
flanges in quantity for friction discs. It

was at first decided to cast and ma-
chine them in the usual way on a cap-

stan lathe, but, after some consideration,

it was determined that the press would
be the most economical and expeditious

tool for the job. Upon this being settled,

the necessary punches and dies were
made as shown.

With reference to the accompanying
drawings, Fig. 1 is a part sectional view

of the cupping punch and die in working

position. The piercing punch and die

are shown in Fig. 2. Fig. 3 is a part sec-

tional view of the flange trimming punch
and die, and Fig. 4 shows elevation and
plan respectively of the plate jig for

drilling the bolt holes in the flanges. The
cupping punch A (Fig. 1) is made from
tool steel, and consists of a circular bar,

having formed near its centre an en-

larged shoulder or abutment collar A'.

The said collar has upon its lower face

four shallow recesses, as shown, for the

purpose of receiving the springs for

operating the pressure plate. Part A' is

the shank, which should be made of

suitable diameter to fit the hole in the

press ram. The opposite end A' is fitted

with an elongated slot as shown, its

object being to act in conjunction with

the pin B' of the pressure plate B, thus

making a stop for the plate when at its

FIG. 1- FOR.MI.NG PUNCH AND DIE.

bottom position.

Part C is the cupping die. This is

made from tool steel, and consists of a
circular blank, having a central hole of

a diameter corresponding to that of the
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outside of the component. At D is shown
the distance and ejector block. This

should be made of good quality mild

steel, surface hardened and ground. It

is essential, however, that it should be a

free sliding fit to the die hole, otherwise

difficulty will be experienced when eject-

ing. The knockout rod E is screwed into

the block, and is operated from below

by the usual treadle gear.

The sequence of operations by the cup-

ping tool is as follows:—The plain cir-

cular blank is placed on the face of the

die C, and when the punch A descends,

the pressure plate B being foremost,

strikes the blank first, thus securing it

to the die face. The punch continuing

its downward movement, forces the cen-

tral portion of the blank into the die

until it reaches the face of the distance

plug D. The punch and pressure plate

now return clear of the die, leaving the

component cupped and flanged, ready for

removal by the upward motion of the

distance plug.

The piercing tools, Fig. 2, consist of a

tool steel punch F surrounded by a hard

rubber stripper G. The die H is made
from a circular bar of tool steel equal

in diameter to the inside of the com-
ponent; thus the die itself forms the

sists of a circular tool steel blank, hav-

ing a central hole K' equal in diameter

to the flange of the component. It is

essential that the said hole should be

FIG "—PIERCING PUNCH WITH RUBBEU
STRIIPEK.

necessary means of location. The trim-

ming tools. Fig. 3, are of simple con-

struction. The punch I is of the usual

blanking type, and is provided with the

pilot peg J. The trimming die K con-

FIG. 3—TRIMMING PUNCH.

tapered in order to allow the work to

pass through clear of the die, it having

been found that a taper of 1 deg. on
each side is ample for this purpose.

Part L is the locating ring, which is

made of mild steel and secured to the

die by screws, as shown. The hole in

the ring should be somewhat larger than

the irregular flange of the component,

its object being only that of approxi-

mate location, the final accurate location

being performed by the pilot peg J. The
finishing operation (drilling screw holes

in the flange) is carried out by means of

the drill jig shown in Fig. 4. The jig

body M consists of a mild steel disc, hav-

ing bored through its centre a hole M',

and for the purpose of locating the com-

ponent, as shown, this hole must be a

good sliding fit for the flanges. The pro-

jecting piece N is the clamping screw,

which has a knurled head a little larger

in diameter than the screw stem, the

object of this being to prevent any un-

due leverage when clamping; otherwise

it may have a tendency to badlv mark or

damage the work. The drill bushes

0, P, Q and R are made from best cast

steel, and are hardened and ground, care

being taken to see that they are made a

good driving fit to the corresponding

holes in the jig body.

THE APPRENTICE QUESTION.

By R. Micks.

THE apprentice of to-day is the me-

chanic of to-morrow, and if he is not

given the proper opportunity to acquire

a knowledge of the different branches of

the trade he has chosen to follow, we
cannot look for a goodly number of first-

class mechanics among those of the next

generation. When a boy enters a foun-

dry or any other manufacturing depart-

ment to learn a trade, he should be en-

couraged and shown some consideration,

for the work itself may sometimes be

such as to daunt stout hearts and, if he

bo ambitious, he will soon amply repay

one for the time and trouble expended.

In a large number of foundries whi«h
have come under the observation of the

writer, the junior apprentice is little

more than the moulder's little dog. Most
of the rough, dirty work—and there is

plenty of it—is turned over to him. This

in itself is enough to discourage any
boy, not to mention one of intelligence

and self-respect, for he could learn to

use a shovel quite thoroughly in a sewer

at a much higher wage.

After an experience involving the

raising of a great number of appren-
tiees, the writer is in favor of giving

each one a thorough training in all

branches of the work, including core

making, bench and floor moulding. As a

result of mechanical changes in foundry
methods, the good, all-round jobbing

moulder is on the decrease : therefore, to

fill all requirements his education should

embrace cores, melting and other

branches, as well as pounding sand.

The handy man is quite satisfactory

on certain classes of routine work, but
we must alwavs have the experienced

moulder on jobbinar and intricate ma-
chinery eastings if we would continue to

produce good work. The chemist has

done much for the technical end of the

FIG. 4.—JIG FOR FLANGE HOLES.

foundrj', but it remains for the foreman

and superintendent to provide the good

and thorough mechanics who are abso-

lutely necessary. This is best accom-

plished by giving first consideration to

the material, the diamond in the rough,

the apprentice.

®
Pump Orders.—The Smart-Turner

Machine Co., Hamilton, Ont.. have re-

cently closed the following orders for

pumps:—The Cobalt Lake Mining Co.,

Cobalt, Ont., one centrifugal pump; the

Deloro Mining & Reduction Co., Deloro,

Ont., one Centrifugal pump; the Can-

adian Porcelain Co., Hamilton, Ont., one

centrifugal pump; the M. & M. A. Deans

Co., Sprucedale, Ont., one duplex steam

pump.
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Arithmetic for the Machinist and Workshop Operative
By J. H. Rodgers

With the further development of this course in arithmetic, it will be found by those who
have followed the introductory lessons and profited by them that the various practical appli-
cations resulting from the succeeding lessons will be easily observed and their time and
labor-saving features so appreciated as to be adopted at every available opportunity.

FEEDS.

IT
often happens that lateral and ver-

tical movement is required when ad-

justing the position of parallel holes

in machine frames when being operated

on the boring machine, etc.

In the skeleton sketch chart 33, the line

o-b equals the distance between the cen-

ters of the two holes; the line o-a the

horizontal distance or lateral feed of the

table, and tlie line a-b the vertical dis-

tance or elevation of the table. The
formulae shown in the chart can be used

for general cases. In chart 33, suppose

the distance o-b was required to be the

center distance of two gears of 72 and 24

teeth of 6 diametrical pitch or 8-in cen-

ters, the distance o-a^7.75 inches and the

height x=12 inches, what will be the

height (y), and the movement of the

vertical and horizontal screws, if each

division on the vertical adjustment moves

t.he table .002 in. and each division on the

horizontal adjustment moves the table

.001 inch?

1.9S4 divisions or 19 turns and 84 di-

visions.

In chart 34 is shown a skeleton sketch

of a machine where a head (not shown)
is advanced by means of a nut on the

screw (S), through a distance governed
by the train of gears shown. The motion
is intermittent; that is, the screw (S) is

in motion while advancing the head and
at rest while other operations are being
performed. The screw (S) has a pitch of

Va-inch. The pinions (PP) have 20 teeth,

the gear (G) has 80 teeth. What number
of teeth should gear (E) have to advance
the head %-in. for each revolution of the

clutch (C) ; the bevel gears being of equal

size?

The revolutions of the clutch (C) X
the number of teeth in gear (E)=the
number of teeth pinion (P) X the re-

volutions of screw (S), or

PXrev. of S
Gear E=

rev. of C.

For solution of above problem

:

QUESTIONS AND ANSWERS FOR
MECHANICS.

Question—A milling machine man re-

ceives a gear blank 14 inches in diam-

eter, with orders to cut it 3-pitch. How
many teeth should he set his dividing

head to space?

Answer.—From the previous rule to

find the outside diameter, which is. add

2 to the number of teeth and divide by

the pitch. For the number of teeth,

multiply the diameter by the pitch and

subtract 2, or number of teeth=(14X3)
—2=42—2=40 teeth.

« « •

Question.—The pitch diameter of a

gear is 18 inches, what should be its out-

side diameter if it be 2-pitch?

1

Answer.—Addendum:^ =1/2 inch

pitch

Outside diameter= pitch diameter 4-

twice the addendum or outside diameter

of gear
= -18-1-1/2X2=18+1=19 inches.

m IMlHIBtl

g ^r^ss /fea screiv
§ 4- /Areat^s per //>.

AKITH'METIC C'HAUT 33.

The divisions on each disc being 100,

center distance or o-b=8 in., and hori-

zontal distance or o-a=7.75 in.

Hv formula

a-b=\/(o-b)'— {o-a)'=\'8'—7.75'=

v'()4—60.6625=V:i.9375=1.984 inches.

Then y=12-f1.984=13.984 inches.

By formula, chart 32, for lateral feed

:

NXGXd 4X5X100
M=— XE= X7.75=

P 2

7,7.50 divisions or 77 turns and 50 di-

visions.

For vertical feed

NXGXd 2X5X100
M= XE= Xl-984=

rev. of S=^

Then gear E=?

teeth.

What gear would be required to ad-

vance the head in the previous example

through a distance of IVs in- for every

revolution of the clutch (C) ?

Gear E=

teeth.

Ai!niiMi;rii' <ii.\i;L'

Question—If the pinion which gives

the traverse motion to a lathe carriage

have 16 teeth of 10-pitch, supposing it

to be geared 2 to 1 with the handle, how
far would tlie carriage move for each

turn of the handle?

Answer.—Diametral pitch = 10, there-

3.1416

fore circular piteh=: =.31416 inch.

10

For every turn of the handle the pinion

makes half a turn, therefore total dis-

16

fance covered bv carriage is .31416X

—

2

= 2.51328 inches.
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SAFETY IN TUMBLING MILL
OPERATION.

IN cleaning rough castings by the use
of dry tumbling mills or tumbling bar-

rels, large quantities of dust are created

as the castings tumble about and rub
against each other. This dust must be
properly taken care of so that it may not
produce an injurious effect upon the

health of employes working about these

machines. In addition, tumbling mills

must be provided with appropriate safe-

guards to overcome mechanical dangers
incident to operation and use. The phy-
sical condition of the foundry and the
construction of the tumbling mills them-
selves will largely determine how best to

solve the dust problem. One of two
methods will however, be found applic-
able to all cases:—a suitable exliaust

system may be employed to carry off the
dust, or each machine may be enclosed in

a separate dust-proof compartment.

The use of an exhaust system is most
desirable, as it carries the dust away
from the machine to a place outside of
the building; exhaust systems, however,
can be installed only upon mills which
have been expressly built for exhaust
connection.

.Dust Proof Compartments.

If the machines are of the non-exhaust
type, the dust danger can be averted by
providing dust-proof compartments in
which the mills can be entirely enclosed
while in operation. When the mill is lo-

cated away from partitions or walls, or
where a high compartment would inter-
fere with proper lighting of the work-
shop or consume head-room valuable for
other purposes, these compartments are
built only high enough to accommodate
the machine; otherwise they are usually
built against existing walls or partitions
and right up to the ceiling, thereby in-
creasing air space within the compart-
ment and facilitating the settling of
dust.

For small compartments, the doors
may be arranged to fold upward
and lie upon the top of the compartment
when the mill is at rest. Tor most ma-
chines, however, the size and weight of
the doors wiU require that they be sus-
pended on rolling door-hangers to slide

horizontally if there is ample side room,
'

or to slide upward if side space is limit-

ed. Steel rolling shutters are sometimes
used instead of rising doors. The whole
compartment should be tightly built of
well-seasoned lumber to prevent exces-
sive shrinkage and warpage, and the
doors should be well fitted to insure fair-

ly tight joints and ease of operation.
Rising doors, to avoid falling upon work-
men, must be carefully counterweighted,
or provided with a suitable automatic
latch, or both.

Guarding Against Mechanical Hazards.

While, obviously, there is no dust

problem in the operation of wet tumb-
ling mills, the mechanical hazards of

both wet and dry mills must be guarded

against alike, unless the mills are en-

closed in dust-proof compartments dur-

ing their operation, in which case only

external belts or driving chains may
need to be covered by appropriate

guards. When not enclosed, tumbling

mills present mechanical hazards which

may lead to serious consequences. The
corners of square box tumblers, or pro-

truding fastenings or flanges on round
or stave type mills, or even nails, slivers

or core-rods which may work through

perforated or loosely fitting cover plates,

are ajit to strike the workman or catch

in his clothing. Exposed gears, belts

and driving chains are additional poten-

tial sources of accidental injury. With
a comparatively small expenditure, how-
ever, all of these dangers may be eflfectu-

filly safeguarded.

Although the workman's personal

caution and watchfulness is always his

own most effective protection, the mill

itself should nevertheless be so guard-

ed that the workman may not easily

come into contact with it while it is run-

ning. Suitable guard rails or fences,

made of pipe, heavy wire screen or wood
erected at the exposed sides of tumbling
machines and provided with a rising

screen gate in front, will prevent contact

of workmen with the machine when it

is in motion. When rising gates may not
bf practicable, suitable doors may be ar-

ranged to slide horizontally, or remov-
able wire screen guards fitting into pipe-

rail sockets, may be used.

An automatic connection between the

gate and the operating lever of the ma-
chine, whereby the opening of the gate
will stop the machine, or the starting of
the machine will close the gate, will

render the machine inoperative when
workmen are engaged in loading or un-
loading the barrel, and will keep work-
men at a safe distance when the mach-
ine is running. In any event, whether
controlled by gates or otherwise, such
levers should be of the positive locking

type, to prevent the levers from creep-

ing over and starting the machine pre-

maturely.

Accident Data.

Observation and study of accident re-

ports show that workmen's fingers and
knuckles are often injured when they re-

move or replace tumbling mill covers by
hand, and many foot injuries are trace-

able to the falling of such covers upon
workmen's feet. A light chain hoist

suspended from a short trolley track
above the machine and equipped with
hooks to fit the cover handles, will tend
to prevent such accidents and at the

same time facilitate the work. The
lioist may also be used to load and un-
load heavy castings in and out of the

mill.

To prevent accidents caused by slight

movement of the mill whUe it is being

loaded or unloaded, a suitable locking

device or brake should positively lock

the barrel in position; each foundry
foreman can devise an effective brake to

suit the conditions peculiar to his own
equipment. The usual method of prop-
ping the barrel in place with a bar is not

reliable, as it is apt to be kicked or jar-

red out of place. Finally, foremen and
workmen should see that clear passage-

ways are maintained in front of and
leading to tumbling mills.

In the nature of their construction

and operation, tumbling mills present

problems of safety and sanitation which
require some thought for their solution,

yet proper attention to the matter will

develop eflfeotual guards against the in-

herent dangers of tumbling mill opera-

tion, and at the same time the cleaning

room can be made a reasonably clean
and attractive workshop.—X.F.A. Bul-
letin.

^
New Vibratory Testing Machine.—

A

description of a new vibratory testing

machine formed the subject of a paper
before the recent annual convention of

the American Society for Testing Ma-
terials. For a number of years several

of the large railways have included a

vibratory" test requirement in their

specification for stay-bolt iron and other

large consumers, while not actually pur-

chasing iron under such a requirement,

have given the property to resist vibra-

tory forces marked consideration in

placing their contracts. A study of the

machines and methods of testing by the

Committee on Stay-bolt and Engine-

bolt Iron of the Testing Materials So-

ciety indicated that the erratic results

frequently obtained from specimens cut

from the same bar and tested on the

same machine, were due to the fact that

the specimens, although apparently per-

fectly rigid in all cases, were* held with

different degrees of rigidity ; further-

more, the root of the thread of bolts dif-

fered to such an extent in sharpness and
smoothness as to exert a pronounced in-

fluence upon the number of vibrations

the specimen would withstand. It was
with a view of securing a machine that

would overcome these diflSculties and
which would also permit making such

tests rapidly with a high degree of ac-

curacy, that the machine described was
developed.
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mg Processes and Their Development*
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A brief sketch is here given of the means and methods
ernploijed in the manvfacture of mechanical apparatus
whereby a more or less permanent, uniform and suMcientlu
reliable attachment for a specific purpose has been attain-
able between two metals. The more recent developments
in oxy-acetylene welding are especially featured

P ROM prehistoric times down to the
present the art of welding has been

employed, yet until the middle of the
nineteenth century very little study had
been given or research employed to this
particular branch of the metal industry.
During the last decade the adoption of
sheet metal has become very marked,
and the use of metals generally has be-
come so extensive that, their present field

is almost unlimited. Thus, as this in-
dustry became enlarged, the methods of
metal production improved along nearly
all lines. Right to the mines the cam-
paign of efficiency was pushed. Mining
machinery was more largely pressed into
service, and processes became simpler.
Still, through all these marvellous im-
provements, the process of welding im-
proved but little. Again, the popular
idea has been that welding could only
l)t applied to the process of joining
pieces of iron and steel. Scientific re°
ioarph. however, conducted by eminent
engineers in Europe has not only made
tlie oxy-acetylene process of autogenous
Melding commercially practicable, but
has enlarged the field tremendously, be-
cause it has now been practically demon-
strated that numerous metals can be suc-
cessfully treated under the autogenous
welding principles.

Soft Soldering.

In order to appreciate thoroughly the
fundamentals of autogenous welding, it

is useful to briefly look into the other
methods of obtaining permanent metallic
joints. Soft soldering is generally used
for joining pieces of thin metal to-
gether, it does not, however, make a
strong joint, being used where the prime
consideration is an air or water-tight
connection. As its name indicates, the
soft solder used has a much lower
.strength than that of the metals to be
joined; thus, to increase the strength of
the joint, the surface of contact must be
increased so that firmness is obtained by
adhesion. The melting point of the
solder must necessarily be lower than
that of the metals to be joined. The
joint, therefore, cannot withstand any
great amount of heat, neither can it un-
dergo any serious strain. To overcome
the latter, the process of grooving has
heen adopted. This consists in grooving
the edges from 14 inch to % inch, ad-
justing them so that they clasp one an-

• Thp Flmt of a xorlos.

other and closing with a hammer or ma-
chine. Soldering the joint concludes the
operation.

A flux is always necessary to clean the
joint and to prevent the forming or
bring about the removal of any. oxide
that materializes during the process of
soldering.

Riveting.

Another common method of making a
metallic joint is that of riveting. This
applies to thicker plates than those to
which soldering can be applied. Rivet-
ing will, we believe, be used very widely
for a long time to come. It offers a re-
sistance which depends either on the
adliesion of the overlapping plates or
upon the rivets themselves, which act as
a link. A good adhesion is not obtained
unless the rivets are heated. The
strength of a riveted joint depends upon
the nature of joint—that is, whether it

be a butt or a lap joint, and whether it

is single, double, or treble riveted.

Brazing.

A further method of making a metallic
joint is that of brazing. This can be
readily called hard soldering It is

characterized by the use of a metallic
cement melting at a high temperature
and possessing a high mechanical resist-
ance. It is necessary to heat the edges
to be joined to a very high temperature,
and to use a cleaning flux, which also re-
quires a high temperature to melt it.

Brazing is an operation which calls for
more or less skill, because of the higli

temperatures involved. A forge or blow
pipe is necessary to the operation. The
use of the forge is rather costly, and not
very convenient; while the blow pipe re-
quires great skill in manipulation, be-
cause the localization of the heat tends
to burn the metal, especially in the case
of brass.

Welding at the Forge.

Next we come to welding at the forge.
This method, as before noted, is only ap-
plied to iron and steel. The joint is ob-
tained by energetic hammering of two
pieces together, which have previously
been raised to the welding heat. The
great dilTiculty here is in the exact ap-
preciation at a glance of the welding
temperature. The success of the fire
weld depends on the exact external ob-
servation of temperature and the state
of the surfaces to the united, because all

215

interposition of slag or oxide hinder
complete welding.

Electric Welding.

Another method that has been used
extensively for over thirty years is that
of electric welding. In many depart-
ments of work this application has be-
come very useful indeed. It is generally
confined, however, to special industries,
such as the manufacture of thin plate
utensils, chains, etc.

Other methods used are the thermit
process and various forms of blow pipe
welding. The blow pipe processes em-
brace the oxy-hydrogen and oxy-acety-
lene methods.

Meaning of Autogenous Welding.

Before going further, perhaps it will
be best to explain the meaning of auto-
genous welding. It is a weld that is ac-
complished without the interposition of
a metallic cement whose properties dif-
fer from that of the metals joined.
Nearly all the processes mentioned here
have their own limited field of useful-
ness, or else possess some great draw-
back. The o.xy-acetylene process per-
l-aps possesses the most general field of
application. This process, however, has
only become commercially practicable
since methods have been discovered by
which oxygen can be manufactured in
Ifcrge quantities and cheaply. It is in-

teresting to note that oxygen is of all

bodies the most widely distributed in

nature. It exists in a state of mixture
in the air, one-fifth of the volume of the
If.tter being oxygen. Water is a chemi-
cal compound of oxygen and hydrogen,
about one-third by volume being credited
to the former. Thus, vast natural sup-
plies of oxygen have been provided by
nature.

The most widely known characteristic

oJ' oxygen is its property as a combus-
tion agent. In oxy-acetylene welding
the acetylene is burned in conjunction
with pure oxygen. Acetylene is a highly
inflammable gas even in ordinary air,

thus when it is mixed with oxygen in the
blow-pipe and ignited the combustion
occurs in a most vigorous manner, and
the heat generated is most intense. It

will be seen, therefore, what a direct

bearing the economical manufacture of
oxygen in commercial quantities has had
upon the oxy-acetylene business.

Obtaining Oxygen.

From water, oxygen has been obtained
comniercially by a process known as
electrolysis. This process, described
liiicliy, is the passing of an electric cur-
rent through the water, breaking it up
into its elements, hydrogen and oxygen.
These gases are collected in separate
\cssels, oxygen rising from the negative
ixde and hydrogen from the positive
pole. Another method of obtaining oxy-
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gen from Nature's great storehouse is

by the manufacture of liquid air. The
air is taken from the atmosphere and

then compressed. It is then cooled to a

low temperature and allowed to expand

;

thus a very low temperature is ol)-

tained which causes the air to become

liquid. The nitrogen and oxygen of the

air seem to become liquid simultaneous-

ly, but the first jet of liquid air is rich

in oxygen and the nitrogen is removed

little by little by a process of rectifica-

tion. By the fractional distillation of

liquid air the oxygen has also been ob-

tained. The oxygen thus manufactured

is compressed to about 150 atmospheres

and stored in small steel tanks holding

about 125 cu. ft. of air. These small

tanks are tlie form in which the oxygen

is marketed commercially.

Acetylene.-

Acetylene, the other gas used in the

process, is a compound of hydrogen and

carbon. This gas is obtained from cal-

cium carbide. When water comes in con-

tact with calcium carbide, acetylene is

given otf and a white residue of the lime

remains. Carbide of calcium is made
in large quantities by fusing a mixture

of lime with eitlier coke or anthracite

in an electric furnace. However, to re-

turn to acetylene, it is obtained from
generators in which the calcium carbide

is treated with water. Under ordinary

conditions, acetylene cannot be com-

pressed, because under pressure it be-

comes a dangerous explosive. It is, how-

ever, extremelv soluble in a liquid known
as acetone. When dissolved in this liquid

it is not explosive under pressure.

The most general method of storing

acetylene is by the following method.

Cylinders are filled with a porous ma-
terial whicli is saturated witli acetone,

and the gas is compressed into these

cylinders up to pressures as high as 250

pounds with absolute safety. Cylinders

containing acetylene are made in various

sizes and are on sale almost everywhere.

However, in most oxy-acetylene welding

outfit a generator is employed. ^ligh

pressure generators deliver the gas at

a pressure up to 15 pounds, w^hile low-

pressure generators deliver it at a pres-

sure from 3 to 5 pounds. The oxygen is

also used under pressure, and this

secures a sufficient velocity at the outlet

of the blow-pipe, which is essential to

prevent back-firing. Various forms of

blow-pipes have been designed, and are

at present on the market. There are

many which have good points and there

are again a number from which results

would only be fair.

The Practical Side.

With this more or less technical de-

scription of the theoretical side of the

weldine science, we arrive at the prac-

tical side. It must, however, be under-

stood that to get good results from oxy-

af-etylene weldins:, and to be able to

always get these results, the welder

nuist combine a thorough knowledge of

the scientific and theoretical side as well

as an excellent practical knowledge of

the art. The greatest trouble lies in the

fact that it looks so easy. A beginner

with a few days' practice, and some-

times after a few hours' practice, can

make really srood looking welds, yet only

by close attention to the theoretical as

well as the practical side, can one expect

to become really expert.

The Expansion Feature.

The pieces to be welded should always

be clean and should be placed in position

rigidly so that they cannot move durins

the welding process. However, they

should not be so secure that the expan-

sion caused by the heat from the blow-

pipe is resisted. The factor of expan-

sion should always be closely considered,

and where the internal strains set up

by the local application of the heat will

tend to do serious injury to the casting

to be welded, means should be taken to

counteract and overcome same. Various

methods have been devi=ed to eliminate

tliese strains, such as the heatins" to a

hiah temperature of the whole piece, a

part only of which is to be welded.

Weld Strength.

Some of the factors entering into t'le

weldine process which tend to lessen the

strength of the weld should be studied

rnd thoroughly understood by the oper-

ator of the torch. The largest field of ap-

plication of this science is nati'j-allv

that of iron and steel. It is a well-

known fact that steel varies but slisMlv

from iron in its chemical composition,

and various properties can be added to

or taken from, steel by heat treatment.

The introduction or reinnval of very

small quantities of carbon create great

changes in the physical properties of

steel, while the interpostion of a small

amount of oxide which is readily formed

at high temperatures, causes the bond

to be weakened more or less. These

conditions have to be studied closely and

thoroushly understood. By so doine, the

bad effects can be overcome and the

weld be made autogenous. Furthermore,

a creat deal of care must be taken in

choosinsr the weldine rod. For iron and

mild steels, the rod should be of soft

iron and as far as possible Swedish iron

of the first quality.

The problems which face the welder

are not really as serious as they would

seem, because the causes and methods

of overcoming them have been carefully

investigated and verv simple antidotes

have been discovered. Thus f'e pro-

cess is destined to become one of the

greatest importance. "

U. 8. PIG IRON OUTPUT.
MAXUFACTIKEHS' statistics of the

pig iron output of the United States for

the half year ending June 30, 1914, have

recently become available.

The production of all kinds of pig iron

in the United States in the first half of

1914 amounted to 12,536,094 gross tons,

against 14,477,550 tons in the last half

of 1913, a decrease of 1,941,456 tons, or

over 13.4 per cent. In the first half of

1013 the output was 16.488,602 tons.

Comparing the output in the first half

of 1914 with the output in the first half

of 1913, there shows a decrease of 3,952,-

508 tons, or over 23.9 per cent. A few-

thousand tons of ferro-phosphorus,

ferroTtitajnium, ferro-vanadium and

other ferro-alloys are included for each

of the half years.

The maximum production of pig iron

in any two half-yearly periods was

reached in the 12 months from July 1,

J 912, to June 30, 1913. when the output

amounted to 32,143,265 tons. The next J

largest output was in the 12 months of 1

1913, when 30,966,152 tons were made.

On June 30, 1914, there were three

furnaces in course of erection and 13

were being rebuilt. Of the furnaces

building, one was in Pennsylvania and

two were in Minnesota. When com-

pleted, all will use coke for fuel. They

will have a total annual capacity of

505,000 gross tons of pig iron. No new

furnaces were built during the first half

of 1914, but on June 30 a number of

stacks were projected.

During the first half of 1914 there

were five blast furnaces abandoned or

dismantled, with a total annual capacity

ol 200,500 gross tons, as follows:—New
Jersev. one, with an annual capacity of

60,000 tons; Pennsylvania, two, with an

annual capacity of 120,000 tons; Vir-

g-inia, one, with an annual capacity of

2.500 tons, and Michigan, one. with an

annual capacity of 18,000 tons. Some of

these furnaces had been idle for years.

Testing Crank Axles for Defects.

—

Kerosene is used in many European

railroad shops for testing crank axles of

locomotives, the process being extreme-

ly simple. Upon an engine being put

into the shop for general repairs, the

crank axles are thoroughly cleaned

from grease and oil and given a bath of

kerosene, after which they are wiped

dry with clean waste or rags. Two pairs

of wheels are then placed some little dis-

tance apart on a track, and rolled to-

ward each other at moderate speed. The

shock experienced when they come to-

eether forces out small particles of kero-

sene which may be secreted in minute

cracks formed by crystallization or

otherwise. Inspection after the impact
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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

I

DUPLEX CONTROL HORIZONTAL
BORER, DRILLER AND MILLER.

PRIOR to 1850 the boring of small

holes was done under the drill

press, or in the lathe when great

accuracy was required. For work that

could be handled on either of these ma-

chines, the usual method was to employ

the portable boring bar with a traveling

head and star feed. All of these methods

were more or less slow and cumbersome.

In 1854, Bement brought out a horizon-

tal borer with spindle at a fixed height

and a vertically adjustable work table.

On account of great adaptability, to-

gether with the convenience of being

able to operate it from either side, this

machine has continued in popularity to

the present day. In 1875, the Bement

Co. made another advance in boring ma-

chine design by building a new type of

horizontal borer. This machine liad a

stationary post with a vertically adjust-

able saddle, the table being at a fixed

height and provided with cross and

longitudinal traverse. An adjustable

outer bearing was furnished for sujjport

of the boring bar. Since that time a

large number of machines of this type

and similar in design have been placed

on the market. The serious defect of

being controlled from one side only is

(generally apparent.

Realizing the importance of duplex

control on machines of this class, the

Niles-Beraent-Pond Co. is now manufac-

turing the improved horizontal borer,

driller and miller illustrated herewith.

This machine is of the elevating spindle

type, but is symmetrical throughout with

respect to the spindle axis, permitting

the operator to stand on either side and

have all the controlling levers within

convenient reach. It is adapted for work

requiring great accuracy and at the same

time is designed for heavy boring. Ser-

vice and durability are prominent fea-

tures, the entire design being free from

delicate parts.

Perhaps the most striking feature of

the design is the location of the spindle

saddle within the post. This makes pos-

sible the symmetrical construction about

the spindle axis which has been carried

throughout the design of spindle post,

bed, tables and control—an arrangement

very essential on a large part of boring

work. This design also affords most

riffid support for the spindle. The thrust

is taken on two tracks, one on either

side of spindle, eliminating entirely the

l)ossibility of distorting strains.

The spindle is of the best quality high

carbon, hammered steel, and is lapp-

ground with great care. It slides in a

long sleeve, which revolves in removable
bearings, the main bearing being tapered

so that adjustment can be made for

V. ear. The spindle is driven through two
large spline keys set into the sleeve and
engaging with keyways in the spindle.

1.' is fed and rapidly traversed by means
of a screw in the saddle horn.

The front portion of the spindle

lias long bearings on V tracks planed on

the faces of the column. The V bear-

ings form the best possible method of

preserving spindle alignment when the

saddle is clamped for boring or sliding

vertically for milling. Furthermore,

with this construction, the hard back

pressure due to boring adds to the truth

of alignment instead of distorting the

whole post structure. The saddle has

\ertical power feed for milling and also

rapid power traverse. This motion is

transmitted through a vertical screw,

which is connected by gearing to a simi-

lar screw in the outboard post, so that

the spindle saddle and outer bearing al-

wavs move in unison. The spindle driv-

the best possible manner for resisting

backward and torsional strains.

The saddle traverse has V tracks

planed on the front of the column. The
tracks have unequal sides; the faces to-

ward the outside of the column are broad

for presenting a liberal bearing surface

for the saddle, while the faces toward
the inside are at approximately right

angles to the others for resisting side

thrusts.

The outboard coliunn is made in two
parts. The lower portion is adjustable

along the bed, and is gibbed thereto;

while the upper part is bolted and
doweled to the lower, so that it may be

removed for long pieces of work and
easily replaced in correct alignment. Pro-

vision is made for disconnecting the ver-

tical lifting screw from the balance of

the mechanism in order to avoid dis-

mantling any of the gearing when the

post is removed.

The table has a very large working

surface with tee-slots for holding work.

It is gibbed to a saddle with square

locks havina: adjustment for wear. The

table is provided with power cross feeds
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ing gear is enclosed within the saddle.

with a portion extending outward and

exposed for use as a face plate.

The spindle column is of box form,

open through the centre, but connected

at the bottom in one continuous casting.

The column is held at the top by a cap

tongued and grooved to it, the whole de-

sign making a very rigid structure. It

is strengthened inside by ribs located in

lor milling and rapid power traverse for

quick adjustment. It slides on a broad

saddle long enough for support at the

extreme position of its travel. The table

saddle is adjustable along the bed by

hand or by power through a screw run-

ning through the centre between the

tracks of the bed. It is gibbed to the

bed with square locks having adjust-

vent for wear.
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Power feeds nrc provided as follows:

Horizontal feed of tlie spindle, suitable

for boring and drilling; vertical feed of

the spindle saddle and eross feed of the

table for milling. In addition, automa-

tic feed may be provided for circular

motion of standard table, or in connec-

tion with a round table, if ordered. Feed
screws are accurately cut and of large

diameter. All feeds are reversible, and

can be varied through the entire range

for each spindle speed. The feeds are

not affected in amount per revolution, as

the spindle speed is changed.

The bed is a cored-out box casting,

unusually wide at the top, presenting a

liberal surface for table saddle bearing.

It has broad flanges inside with fre-

support, and is braced inside with fre-

quent cross ribs. It is entirely closed

at the top to prevent chips from falling

inside. Within are the driving, feed and

traverse gears. The driving gears run

in an oil bath and the feed and traverse

gears are lubricated by the splash sys-

tem. The gearing is readily accessible

for examination by removal of large

cover plates on both sides of bed. The

bed has been designed to give maximum

can lie supplied, consisting of a com-
paratively narrow casting, which ex-

tends across the bed and has adjustment

on same. It is of the same height as the

regular work table, and has a tee slot in

the top surface for clamping.

The drive is preferably by direct cur-

rent variable speed motor of three to

one range. The machine may also, how-

ever, be furnished with the following

drives:—^Cone and counter, single pulley

through speed box, multi-speed alternat-

ing current motor, and constant speed

alternating current through speed box.

Inasmuch as tiie single pulley and con-

stant speed a.c. motor drives require ad-

ditional gearing, one of the other

methods is recommended.

SMALL BEVEL GEAR GENERATING
MACHINE.

A SMALL size generating bevel gear
'^*- planing machine has been developed

by the Gleason "Works, Rochester, N.Y. It

follows generally the construction of the

builder's line of two-tool gear generat-

ing machines, but is intended for mak-

the smallest for which the tools are

forms a part of the regular equipment,

made as standard is 32. It is possible to

cut smaller pitches, but the extent to

which this can be done is limited by the

fact that the tool must have sufficient

thickness at the point to stand up to the

cut.

A rack and pinion with a lever and a

micrometer stop is supplied for shifting

the head to any desired distance from
the cone centre of the machine. When
the distance from the apex of the gear

to the back of the hub is known, it is

simply necessary to set the micrometer

stop to this distance, and then bring

the head up to the stop, the locking be-

mg accomplished by a single lever. The
use of tool gauges is simplified consider-

ably by a limit gauge which is 0.005 in.

over and under the desired length, with

a separate gauge for the pressure angle.

The machine will generate a tooth in 4

sec. as a minimum and 40 see. as a maxi-

mum. The extremes of tool speed are

400 and 120 stroke per min., and a slip

gear arrangement is provided for throw-

ing the tools out of gear while making
changes.

SMALL BEVEL GEAK GENEKATIXG MACHINE. SECTIONAL TCOL ;AC1v AN1> MLXKll-lP CONDITION
OF TOOLS.

strength and rigidity so that the ma-
chine can be placed where no special

foundation is available. If ordered, a

facing head will be furnished, which
may be either attached to face plate

gear or fastened on the boring bar. It

is provided with automatic radial feeds

by adjustable fingers and star. Also, if

required, an additional work support

ing smaller bevel gears of the finest

pitches. It is mounted on a pedestal in-

tegral with an oil pan, and there are a
number of new features incorporated to

facilitate rapid changing of the work.
The machine will handle any bevel gear
having a cone distance of not less than

2% in. and a %-in. face. The largest

pitch recommended is 8 diametral, and

The indexing mechanism, which is

positive in action, runs in an oil bath,

as does the feed mechanism. Square

gibs are used for all of the wearing sur-

faces and the shaft bearings have bronze

linings. "The net weight of the machine

is 1,250 lbs. and a floor space of 32 x 44

in. is required. An oil pump for flood-

ing the work while the cut is being taken
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SECTIONAL TOOL RACK
THE purpose of the rack to which our

illustration and description refer is to

furnish the means for keeping the tools

shown in a systematic manner, a greati

liany holders and a great deal of ex-l

CANADIAN MACHINERY

stand on tool board§. be fastened to

side walls, posts, or any convenient

place on the machines to be equipped

with them.

C. H. Driver, Racine, Wis., is putting

these tool racks on the market, and we
understand his success has been such as

to warrant his equipping an extensive

plant to meet the demand that has ac-

crued.
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cutting attachment No. 3 fitted to a No.

34-13 ins. South Bend lathe.

Fig. 2—View from back of lathe show-

ing a % ins. keyway being milled in a

2-ineh shaft. When shafts are taper

I'U;. 1. ATT.\C11.MK.\T l-'ITTKl> To L.VTlIi:.

pensive steel and time being lost looking

tor these tools, for the reason that there

is generally no way provided to take

care of them when not in use.

The rack is made sectional, all sec-

tions being interchangeable, this feature

making it possible to assemble racks to

hold tools for different size or sizes of

holders or steel. Each section is made
to hold tools of only one size, and it is

St- constructed that no other size can be

put into it, because a smaller tool will

fall through, and a section will not hold

a tool that is too large. For this reason

tools are automatically assorted as to

their size ; being put in the rack with the

cutting ends up, so that it can be seen

FIG. 2. MILLINfi .\ KKVWAY.

at a glance whether a tool of the size

wanted is ground to the shape required.

The racks are designed so they can

MILLING AND KEYWAY CUTTING
ATTACHMENT.

THE milling and keyway cutting attach-

ment described and illustrated on this

page is a product of the South Bend
Machine Tool Co., South Bend, Ind.; the

decision to market it being the result of

proven handiness and utility on lathes

so equipped in their own shop. It en-

ables a great deal of work to be per-

formed on the lathe that otherwise

would call for the use of a shaper or

milling machine. The four illustrations

shown represent what is known as the

No. 3 attachment, as used on four dif-

ferent jobs. It fits on top of compound
rest base, being located by a centre pin

on base, fastened with two bolts and
adjusted exactly like the compound rest.

The depth of cut is controlled by the

feed of the carriage, the length by the

cross feed screw, and the graduated

1 screw at the top takes care of the ver-

' tical motion. The attachment swivels

all the way around like the compound
rest and is graduated in degrees. In ad-

dition, it swivel's on the upright angle

plate 180 degrees and is graduated.

There is a graduated collar on the verti-

cal screw, reading in one-thousandths of

an inch. The attacliment, although de-

signed primarily for South Bend lathes,

can be fitted by a mechanic to lathes of

other makes which are equipped with

compound rest. The regular equipment

consists of milling attachment, two steel

V blocks, one crank handle, one double

end wrench, and two bolts and nuts for

attaching.

Fig. 1 shows the milling and keyway

FKi. 3. SQUAItING A STEEL SHAFT.

where the keyway is to be milled, the

vertical is simply swivelled to the de-

sired angle.

Fig. 3 shows a steel shaft being

squared by milling. The shaft is held

in the vise with V blocks, and can also

be milled square by turning the attach-

nient at right angles and feeding the.

shaft under the face of the cutter, or by
feeding the shaft across the end of the-

cutter.

Fig. 4 shows the milling attachment

holding a shaft which is being key-seated

for the Woodruff system of keying. The-

l'I<;. I. MII.l.INO A KEYWAY (WOODRUFF
SYSTEM).

cutter is held in a special drilling chuck,
which screws on the nose of lathe
spindle.
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YOUR COUNTRY'S CALL.

NO apolosry is needed at this juncture for our draw-
ins: attention in the columns of this journal to the

fact that the Dominion of Canada has issued a

call, now in effect and remaining so long as the Empire to

wliich we belong has need, for men. What are we doing
about it? Indisputably we are loyal, yes, and as the past
two weeks have shown, we have been .supremely generous.
The evidences of loyalty have been so satisfactory as to
be unquestionably permanent; the responses expressive
of our substance have met the meantime need ; but the
call for men—you and I, has only been in part met. Some
25,000 or 30,000 out of several hundred thousand available
and eligible is what tlie hand of the clock registers, and a
conservative estimate places Canada's requirement and
her Government's desire to meet the Imperial situation at
four times these figures .

Sir John Gibson, Lieutenant-Governor of Ontario, in

the course of a patriotic addres.s prece^ling the ceremonial
of opening the 1014 Canadian Xational Exhibition at

Toronto on Monday of this week, said

:

"The fate of our Empire is trembling in the balance.
More men must be sent from Canada than the present
contingent. Another contingent of 25,000 or 30,000 men
must go and still yet another. Canada can send 100,000
men if necessary to figlit for the Empire.

"The .young manhood of Canada is on its trial. Those
who have gone were largely Canadians of adoption only.

Shall it be said that there is any backwardness on the part

of our native young Canadians in fighting for the Empire.
We have sung our loyalty in various anthems from the

cradle. Shall there now be any hesitancy among our men
in backing their words with actions?"

His Honor impressed firmly upon the audience his

belief that Canada must yet do her full share in suj)-

porting Great Britain, and further expressed the hope that

as our contingents go to the front there shall be a flocking

of young Canadians to fill up the vacancies left in the

militia. Every young man between the ages of 18 and 30

years should step into the ranks and learn to march, drill,

and above all to shoot. They may not be called upon to

put the knowledge that they acquire thus into service, but

they ma}' rest assured that by such action .they are adding
tlieir mite to the protection of the Empire and incidentally

building up a healthy Canadian manhood.

In view of the foregoing but more especially on ac-

count of the circumstances with which we are at least

conversant if somewhat indifferent, isn't it about time

that many of us between the ages named and upwardly
beyond took the shilling. Mollycoddles we make bold to

say are a small percentage of our male citizens, and after

all they can be spared; in any case, nobody need continue

to be one of the class. Canadian business enterprise is not

going to be blotted out, although 100,000 of our able-

bodied manhood take the field. There will be abundance

of mature minds left to care for that, and plenty of able-

bodied help as well. Don 't rely, however, on the other

fellow enlisting so that you escape the Call of Empire.

The appeal for the military and naval services of

Ca&ada 's manhood is unique, both on account of the issues

involved and of its fortunate rareness; the response

should therefore be all the more hearty. Do we'i-ealize

sutBeiently, and do we read into the dispatches from the

front that citizens of the British Empire like ourselves

are lying in the trenches holding back a powerful enemy,

and one whose aim is to snuff all of us out completely.

At the desk, in the store, on the street, at the bench and

in the factory, 100,000 men can easily be spared, and at

the front there will easily be found room for them.

Don't leave it to little Belgium, France and the British

Isles to roll up the enemy's attack, and don't wait till

Russia gets up to the gates of Berlin, but be one of a

Canadian host ready to stand shoulder to shoulder with

all of them in their combination effort.
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CANADIAN MANUFACTURERS AND THEIR
OPPORTUNITIES.

OUR newspapers for dearth of real, live copy from
tlie firinir line have not been remiss in their efforts

to keep U.S posted on what has transpired and is

transpiring behind the scenes, so to speak. Voyagers on

the Atlantic, real and imaginary during the last few weeks

have been made to go the limit in the attempt to magnify
the discomfiture, we had almost said hardships, they had

.suffered because paint of a sombre hue had given place to

the smart color scheme oa many of our liners, and because

.all lights were blanketed, except those needful for naviga-

tion. Hysterical women and scare-beckoning men have

been commandeered to fill the breach which a rigid cen..'*'/

ship of real news has uncovered, hence, as naturtybliors

a vacuum, the extravagant activity of distorted im, ginings

in the simple practice of safety first under somewhat ab-

normal circumstances. It is not our purpose to enlarge on

the foregoing, neither are we finding serious fault with

our contemporaries, the newspapers, although we would

advise the poor beings who have had their senses shocked

by the harrowing experiences they are reckoned to have

undergone to stow themselves a few thousand miles fur-

ther away from the army and navy of (jermany, so that

their excitement gets a chance to cool off.

What we are concerned with, however, is the sombre

hue which our Canadian factories have assumed, and the

wholesale blanketing of their lights that has taken place.

It appears as though some of these phantom German
cruisers that roamed the broad Atlantic and Pacific Oceans

had captured the trade of Canadian manufacturers, de-

stroyed their wireless, figuratively speaking, carried off

their bank accounts, locked the factory doors and for-

warded the keys as trophies of war to Berlin. In a word
they have ceased to do business in the open, with the

result that nobody knows whether tliey are dead or alive.

Micawberlike. they are waiting until something turns up.

As a contemporary very pointedly remarks, they liave run

to cover after phoning, wiring and writing all with whom
they do business, to stop everything. They have reck-

lessly suppressed their business campaigns in their every

aspect, and it calls for neither great display of intelli-

gence nor deep reasoning to warrant the conclusion that

in normal times they most probably follow the same
reckless, unsystematic plan of business conduct.

That our industrial managements should have unlimited

confidence in the ultimate success of the Allies, and in the

future prosperity of this Dominion, is good advice to give

as far as it goes, and God knows, in this respect, no slack-

ness has been apparent in both drumming and rubbing it

in, so much so, that we are afraid it has lulled many to

sleep, who awaken only to eat. Our business men don't

need to be told to have confidence, unless it be in them-

selves, for they have it to the full we believe in both our

Empire and this Canada of ours. What they want is

courage and that not when in crowds or associations, but

real, personal, individual courage. If an individual lack

confidence in himself, then he lacks ability in whatever

his sphere, and little courage as a consequence may be

expected. Where then do our Canadian business men
stand relative to their business capacity?

Opportunities by the score are being dangled before

our captains of industry due to the export markets and
home industries of the active belligerents having become

a dead letter. What real effort are they making to grasp

these opportunities, for tliey won't materialize without

effort ?

Tliere is a disjiosition to treat the trade possibilities

as so many fairy tales, assuring ourselves that there is

n«>thing to them. Yes, we seem determinetl to wait till

.someone hands us our portion. Our attitude towards the

business opportunities whicli have materialized is essen-
tially w rong. We neglect the all-important fact that there
is a time limit set on these, and that it will require both
courage and energy on the part of all who would secure a
share. Don't let us run away with the idea tliat this

North American Continent has everything coming to it on
account of the European War. Far be it, for although the
balance of opportunity be meantime in our favor, enab-
ling us to get a new and at the same time firm foothold,
the opportunity will pas-s when, the belligerents with their

craving for human blood sated, betake themselves again
to the practice of the arts, crafts and manufactures. The
ravages of war and the retrogression so evident in the

industrial and commercial life of the world, on that ac-

_*count, will certainly be compensated for in determined,

J
T^nsistent, double-barrelled effort to regain whatever loss

'

2 trade prestige has resulted, and just on this account
,-jmething more than a finger-and-toe hold on business

ineantime going a-begging, will be absolutely essential.

A PRACTICAL SHOP ECONOMY.

IN
the great majority of Canadian industrial concerns,

attention is given to the home prodiiction of much of
the plant etiuipment. Standard machines are built to-

day upon which it is possible to carry out the greater part
of every manufacturing process, and most of these can be
readily procured from stock and some at fairly reasonable
prices. The usual practice is to buy the best standard or
universal machine to perform the desired work and secure
the greatest economy from this by making and attacliing

suitable jigs and fixtures. These attachments are, how-
ever, often cumbersome and heavy and impose more or
less dead load on the maeliine which it was not intended
to carry and which, as likely as not, catches its weak spot.

The building of such attachments is more or less costly,

and if the expense thus incurred be added to the original

price of the machine, the final statement will sliow an
apparently excessive investment of capital. A very much
more satisfactory way from every point of view is to

build machines at home especially suited to perform cer-

tain work as automatically as possible. Mechanics who
can design and make fixtures adapted to the machine to

which they are to be attached as well as to the best per-

formance of the desired work, are fully competent to build

a special machine to do the same work.

All standard machines, especially machine tools, are

built with a view to strength and accuracy, coupled with

a high degree of flexibility, all of which must be paid for

whether the work demand these (lualities or not. The
special machine may be comparatively simple and often

much smaller than the regular one which is still further

increased in bulk by the necessary attachments. The
|)rineiple can best be carried out by plants operating

smith-shops and foundries as well as machine-shops in

their regular course of manufacturing, but we liave noted

a number of successes, in the direction indicated, achieved

by firms who have been obliged not only to purclmse forg-

ings and castings, but to have tlic patterns made out as

well.

In order to manufacture gpods to meet competition

successfully, the use of special machines must be more
generally adopted throughout Canada, and if tliis ma-

chinery can be made in the plant wliere its requirements

are best known, there will undoubtedly be realized a con-

siderable saving by the firm concerned. The first requisite

is a man particularly suited to take charge of such work,

the qualities of a practical genius being ninvc to he looked

for than high technical standing.
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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 For-e. Pittsburgh $13 65

Lake Superior, char-

coal, Chicago 15 75

FeiTo Nickel pig iron

(Soo) 25 00
Montreal. Toronto.

Middlesboro, No. 3.... 17 75 19 50

Carron, special 21 00 22 75

Carron, soft 21 00 22 75

Cleveland, No. 3 17 75 19 50

Clarence, No. 3 17 75 19 50

Glengarnock 20 00 21 75

Siimmerlee, No. 1 21 00 22 75

Summerlee, No. 3 20 00 21 75

Michigan charcoal iron. 25 00

Victoria, No. 1 18 50 17 85

Victoria, No. 2X 18 25 . 17 60

Victoria, No. 2 Plain .

.

18 00 17 35

FINISHED IRON AND STEEL.
I"er Pound to LarKe Buyer*. Centn.

Common bar iron, f.o.h., Toronto. . 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b, Montreal. 2.00

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.20

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1-20

Beams and angles, Pittsburgh . . . 1.20

Steel hoops, Pittsburgh 1.30

T.OJt., Toronto Warehoose. Cent*.

Steel bars •
•' 2.10

Small shapes 2.35

Warrhoose, Freight ond Duty to Pay. Cent*.

Steel bars 1.60

1.75
Structural shapes 1-^5

Plates
Frelcbt, Pltt»bnr«h to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
Montreal.

Plates, Vz in. 100 lbs. ... $2 20

Heads, per 100 lbs 2 55

Tank plates, 3-16 in 2 50

Tubes, per 100 ft., 1 inch 9 50

" " lYi in. 9 50

IVo

1% "

2 "

21/,
"

3 "

3Vo "

4 "

9 50

9 50

8 75

11 15

12 10

14 15

18 00

Toronto.

$2 20

2 55

2 50

9 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

MILLED PRODUCTS.

Sq. & Hex. Head Cap Screws 65 & 10%
Sq. & Hex. Head Cap Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45-10-10%

Plat & But. Head Cap Screws 40-10-10%

Finished Nuts up to 1 in. .

.

75%
Finished Nuts over 1 in. ... 72%
Semi-Fin. Nuts up to 1 in. .

.

72%

Semi-Fin. Nuls civcr

Studs

1 ill. 72%
65%

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

Cut nails 2 50 2 70

Miscellaneous wire nails. . .•^'^ per cent.

Pressed spikes, Y liam., lOi-.lbs. 2 85

BOLTS, NUT. AND SCREWS.
Per Cent.

Stove bolts 80 & 71/2

Coach and lag screws 75 & 5

Plate washers 45

Machine bolts, % and less 70 & 5

Machine bolts, 7-16 60 & 5

Rlniik holts (iO

Bolt ends 60 & 5

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes. . . .4I/2C per lb. off

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

Fillister head 25 per cent.

Iron livets 75 per cent.

Boiler rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.15

Wood screws, f!atlic:id,

bright 85, 10, 71/2, 10, 5 p.c. off

Wood screws, flat head,

Brass 75, 10, 7Vj, 10 p.c. off

Wood screws, flathead,

Bronze 70. 10, 71/2, 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer billets, Pittsburgh . .

.

$21 00

Open hearth billets, Pittsburgh.. 21 00

Forging billets, Pittsburgh 26 00

Wire rods, Pittsburgh 26 00

IRON PIPE FITTINGS.

Canadian malleable, 40 per cent.; cast

iron, 65 ; standard bushings, 70 : headers,

60; flanged unions. 60; malleable bush-

ings, 65; nipples, 7714; malleable, lipped

unions, 65.

OLD MATERIAL.
Dealers' Buying Prices. Montreal.

Copper, light $10 50

Copper, crucible 12 00

Copper, unch-bled, heavy 11 50

Copper wire, uneh'bled... 11 00

No. 1 machine compos 'n 10 50

No. 1 compos 'n turnings

No. 1 wrought iron ....

Heavy melting steel

9 00

9 00

7 00

No. 1 ma chin 'y cast iron 12 00

New brass clippings .... 8 50

No. 1 brass turnings ... 7 25

Heavy lead 3 50

Tea lead 3 00

Scrap zine 3 25

Toronto.

$11 00

12 25

11 50

11 50

10 75

9 00

8 00

8 50

12 00

8 75

50

00

00

50

LIST PRICES OF W. 1. PIPE.

standard.
Nom. Price.
I>iam. per ft.

Extra Btronc, I>. Ex.
Bizes Price Size
Ins. per ft. ins.

i/sinl .12 1/2 i

%in
Vain

%in
1 in

l%in
li/oin

2 in

2i/2in

3 in

Si/ain

4 in

41/2 in

5 in

7

8

8

9

10

10

10

in

in

in

in

in

in

in

in

.00

.00

.O81/0

.111/0

.171/i

.231/2

•271/2

.37

.581/2

.761/2

.92

1.09

1.27

1.48'

1.92

2.3S

2.50

2.88

3.45

3.20

3.50

4.12

y4in

%in
Vzin

%in
1 in

li/sin

li/zin

2 in

2i/2in

3 in

3i/2in

4 in

4i/2in

5

6

7

/2

.071/2 1

.11 11/4

.15 11/2

.22 2

.30 21/2

.361/2 3

.501/2 31/2

.77 4

9

10

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

41/,

5

6

7

8

Strons.
I'rif-r

prr ft.

li .32

..{j

.37

.521/2

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

W. L PIPE DISCOUNTS.

The following are Toronto jobbers'

discounts on pipe in effect, April 21,

1913:

standard
Bnttweld

Black Gal.

14 in. .

,

% to 2

2 in. .,

64

69

731/2

49

58

73 63

l4ipi
Black

691/2

72

72

66y2

'eld

OaL

59%
62

62

55y2

21/^ to 4 in.

41/2 to 6 in

7, 8, 10 in

X strong P. E.

V-u % in 561/2 46y2
1/2 in 64 54

34 to IVo in. . . 68 58

2 to 3 in 69 59

214 to 4 in 66 56

41/2 to 6 in 67 58

7 to 8 in 58 47
XX strong P. E.^

1/2 to 2 in 43 33

21/2 to 4 in. i 43 33

METALS.
Montreal. Toronto.

Lake copper, carload ...$15 00 $14 00

Electrolytic copper 14 75 14 50

Casting copper 14 25 14 00

Spelter .

.'
6 50 6 00

Tin 50 00 55 00

Lead 5 00 5 00

Antimony 25 00 20 00

Aluminum 20 00 25 00
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MISCELLANEOUS.

Putty. 100 lb. drums

Red dry lead, 5 cwt, casks, per ewt.

Glue, French medal, per lb

Tarred slaters' paper, per roll

Motor g:asoline, single bbls., gal. .

.

Benzine, per gal

Pure turpentine

Linseed oil, raw

Linseed Oil, boiled

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. . .

.

Pure Manila rope

Lard Oil, per gal

$2.75

6.40

0.14

0.95

0.21

0.20

0.67

0.70

0.73

. 2.50

. .S.25

0.16

. 0.60

CANADIAN MACHINERY

Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

7/16 to y2-in. .

.

0.178 to 0.4218.

0.125 to 0.175..

0.101 to 0.120..

45.00

56.25

62.25

67.50

.36.00 2L00
45.00 26.25

49.80 29.05

54.00 31.50

Prices in cents per pound are qaoted for the
different grades.

CHAIN.

Yi inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

1/2 inch 3.45

9/lG inch 3 45

% inch 3.35

% inch 3.25

7/8 inch 3.15

1 inch 3.05

Above qnotationt are per 100 lb. welglit.

SHEETS.
.Montreal Toronto

Sheets, black. No. 28 $2.75 $2.85

Canada plates, ordinary, 52

sheets 2 90 3 15

Canada plates, all bright... 4 00 4 10

Apollo brand, 10% oz.

(American) 4 50 4 40

Queen's Head, 28 B.W.C ... 4 30 4 65

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45

Gorbal's Best, No. 28 4 40 4 65

Viking metal, No. 28 4.00 4.20

CAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Quotations f.o.b. fonndr)-.

POLISHED DRILL ROD.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Dia. In.

49/64 to 11/2-in

33/64 to 3^-in.

Grade
1

,.$37.50

. . 41.25

Grade
2

$30.00

33.00

Grade

3

$17.50

19.25

BELTING—NO. 1 OAK TANNED.

Extra heavy, single and double... 60%
Standard

.

". 60 & 10%
Cut leather lacing, No. 1 $1.10 lb.

Leather in sides 95c

BELTING RUBBER.

Standard 60%
Best grades 30%

COLD DRAWN STEEL SHAFTING.

3/4 inch $ 4.95

1 inch 8.05

11/4 inch 12.65

1% inch 15.30

11/2 inch 16.50

1% inch 19.40

13/4 inch 22.50

17/8 inch 25.80

2 inch 29.30

Prices quoted are cents per foot.

The General Market Conditions and Tendencies

This section sets forth the

men quahfied to judge the

are in close touch through

IMPROVED BUSINESS OUTLOOK.

A DECIDED improvement in the tone

of business is now observable.

E.xcitement has materially subsided and

generally speaking, all concerned with

trade and commerce appear to have set-

tled down to the realization that the

only way to defend their country and

keep its flag flying is to attend to busi-

ness in a normal way. If Canada is to

maintain her troops at the front and

otherwise do her share towards the de-

fence of the Empire, it will be absolute-

ly essential for those who are not hand-

ling arms to see to it that their hands

are kept busy producing. This cannot be

done by ignoring our liabilities and

otherwise avoiding duty, using as an ex-

cuse for so doing the existence of war

conditions very far removed from our

own shores.

Adjustment to new conditions is tak-

ing place very rapidly. Many of our

factories are moving as they have not

done for some time. In one instance an

agent representing a German house

found himself witliout employment, lie

searched for a Canadian house handling

views and observations of

outlook and with whom we
provincial correspondents.

a similar product, when he made appli-

cation for permission to handle their

products he found that its output had

already been fully taken up. Other fac-

tories who have suddenly found their

market cut off can either find a new

market or adapt their plants to produc-

ing something for which there is a mar-

ket. Our enquiries during the week lead

us to the conclusion that some good

work in this direction is being done.

Action of the Banks.

We have every reason to believe that

the banks are treating their customers

exactly in accordance with the lines of

credit agreed upon. For ordinary cur-

rent trade purposes they are not with-

holding credit and in some eases special

consideration is shown. Treatment of

this kind, however, cannot be expected

by new customers. We are confident,

however, that bank managers generally

realize that they have an important duty

to perform in assisting their customers

to adjust themselves to conditions which

were not foreseen, and they are doing

everything it is possible for them to

do.

Moving the Grain Crop.

Canada's foreign trade routes are

now practically safe. It is fortunate, as

we are on the eve of our big Western

crop movement. Banks have extended to

dealers in the West customary lines of

credit. A week ago there was some

doubt as to what course would be taken

but during the week a change has taken

place consequent upon the improvement

in the situation in London and in regard

to the control of the sea. It is being

realized that whatever may be the for-

tunes of the allied forces in Europe

there is no danger of Great Britain los-

ing her ocean supremacy. This being the

case there does not appear to be any

reason why Canadian trade should not

be maintained at practically normal.

In some lines there will be stagnation,

but on the other hand others will be ex-

ceedingly active. Let us again draw at-

tention to the fact that the products of

Canada in the main are necessities for

which there is a greater and more press-

ing demand at the moment than there

has been at any period in the history of

Canada.

Montreal, August 31, 1914.—A week

ago there seemed to be a prevailing feel-

ing of confidence that once the allied

armies of Britain and France were face

to face with the forces of Germany that
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the advancement of tlie latter would be

finally cliecked. It is well known tliat

there lias been a battle, but the results

have not been as decisive as were looked

for. Thus confidence has suffered a little

and we find that business has again

lajised into a state of uncertainty.

During: the past week a few shipments

of steel have arrived from British ports,

and these have been of sufficient influ-

ence to keep the prices of steel almost

.

the same as last week. The trade, how-

ever, has been so extremely dull that

there is really no occasion to alter the

prices.

Machine Tools.

In this line of business no change can

be looked for until the war situation im-

proves. Those who import their products

from Britain and Europe cannot of

course get delivery, but even were this

possible, sales on any large scale are

meanwhile doubtful.

Pig Iron.

The pig iron market is no exception to

the general dullness. European ship-

ments are again very uncertain. A large

number of foundries are closed down,

while those that are still operating are

only doing so to about one-third to one-

quarter capacity. Prices do not change

appreciably.

The Steel Market.

The situation has not changed to any

extent regarding the prices of steel. It

is reported that the United States Steel

Corporation have sent out one hundred

and fifty new salesmen to try to obtain

some of the trade previously held by

German fii-ms. It is also reported that

British steel rolling mills are asking for

prices on Canadian and American bil-

lets. These were previously supplied by

German firms. Some of these enquiries

have been directed to Canadian firms

dealing in steel.

Machinery Supplies.

The firms dealing in these supplies

are enjoying quite brisk business, al-

though orders are small. The supply side

of the larger houses dealing in machine

tools helps to keep their organizations to-

gether, thereby enabling them to meet

the increasing trade when it material-

izes.

Metals.

The metal market seems to end each

week's business in much the same con-

dition as it entered. Tin has taken an-

other drop of five cents per pound, and

spelter has risen slightly. Aside from
these changes, the market remains as be-

fore. The New York and London Ex-
changes still remain closed, so quotations

are more or less of a nominal nature.

Toronto, Ont., Sept. 1, 1914—The
European war continues with unabated

fury, and no engagement of a decisive

nature has been recorded. Until such

time as the allied forces make definite

progress the present situation cannot
be expected to improve to any marked
degree. Business is still marking time,

waiting for an improvement in the out-
look, which we hope will not be long in
coming, although present indications

point to a longer period of suspense than
was, perhaps, at first anticipated. As
far as our overseas trade is concerned,
we can look with the greatest satisfac-

tion at the way in which the trade routes
have been kept open by the British

Navy. With reverse conditions, trade
would have received a very serious set-

back
; but as it is, shipping conditions

are improving daily, and, except for a
diminution in shipments, caused by the
war. sailings would soon be back to

former schedules. The effect on our im-
port and export trade will in some re-

spects probably be felt for some time.

A wonderful wave of patriotism has
swept over the country, and it is to be
hoped that the same spirit will animate
the community in their business deal-

ings, and so help the country during the

crisis. It is absolutely necessary to keep
the wheels of industry moving and main-
t:iin production at as high a level as

possible, for by so doing the effect of

the war will be minimized and prove

less of a burden to the community. It

requires courage and confidence in the

future and often sacrifice, but the result

offers full compensation. If the keen

interest and enthusiasm which is appar-

ent everywhere can be guided into the

proper channels, much good will result.

Steel Market.

The iron and steel markets are very

quiet, and comparatively little business

is being done. An improvement can

hardly be expected until more satisfac-

tory news comes from Europe; even then

it is possible that it will not greatly in-

crease the amount of business for some
time, but it will have a distinctly stimu-

lating effect, and so pave the way to

better conditions. The general situation

is similar to last week; manufacturers

have withdrawn prices, and are only

quoting against definite inquiries and for

immediate acceptance. Marine insur-

ance and ocean freight rates are both

above normal, which is having some ef-

fect on trade.

There is a feeling gaining ground that

the steel trade in Canada will benefit by
the war, on account of the production

being checked in the European countries

involved in the conflict. It is too early

to state with any assurance that this

will be the case, but an effort will no
doubt be made to capture some of the

foreign business. Whether this will be

successful remains to be seen, but it is

probable that little will be done in this

direction until financial conditions im-

prove and exchange becomes nearer to

the normal ; the latter feature is an im-

portant consideration.

Although only some lines have ad-
vanced in price, there is a tendency for
an all-round increase, particularly in the
United States, which will, of course,

affect Canada. A number of small or-

ders for plates are being placed with
United States' mills, but tlie tonnage is

not heavy, tlie price usually being $1.25
Pittsburgh, or 5 cents above the market.
The ferro-manganese situation is a little

easier on the strength of shipments ex-

pected this month from England. This
alloy is quoted around $100 a ton tide-

water, and will probably remain at this

figure, or possibly he higher, for some
months. Galvanized sheets and black
sheets have advanced, but the prices are

fluctuating considerably.

Pig Iron.

The pig iron nuirket is dull, and there

is little demand. Moderate lots of domes-
tic iron are selling at former prices, but
no English or Scotch iron is being im-
ported at present, and little is coming
from the United States. Consumers are

buying very little inm for the time be-

ing, and many foundries are working at

considerably reduced capacity.

Machine Tools.

Little business is being done in ma-
chine tools, and the situation is un-

changed. At the local Exhibition all

space has been taken, and it may help

to stimulate inquiries, and, it is to be
hoped, result in business.

Machinery Supplies.

Business in supplies is dull. A number
of machine shops have either closed up
or are running on short time, conse-

quently the demand for supplies has
fallen off. Prices generally are station-

ary, but a number of manufacturers
have withdrawn prices, and will only

quote against definite inquiries. Babbitt

has advanced on account of the increase

in price of metals. Magnolia, however,

remains unchanged. Cast iron fittings

have advanced, also domestic leaither

belting.

Tool Steel.

The tool steel situation remains un-

changed. There is little demand on ac-

count of the machine shops being so

quiet.

Metals.

The metal markets generally are still

in an unsettled condition,*' although

steadier than might be expected under
the circumstances. The tin market is

quiet, with little demand. The price is

the same as last week, but will probably

go higher, as no relief in the situation

is in sight. Spelter is erratic, and has

advanced slightly, being quoted at 6c.

Copper is weaker, and antimony has

dropped to '20c, although the situation

lias not changed as regards the latter.

London and New York Metal Exchanges

are closed indefinitely.
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TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada

To Achieve and Maintain a Dominant Place in the Markets of the World

THE WORLD WANTS OUR PRO-
DUCTS.

By H. Waddington.*

THERE'S a lion in the way. Such
was the theme of an old-fashioned

Scottish divine, and the tefrors

that he could instil into the minds of his

hearers were in every ease overpowering.

L'nfortunately we have some of the

same type with us in the financial and
commercial worlds of to-day. We have

a lion ready to devastate our trade, to

ruin our possibilities, and to use our

old friend Mantalini's phrase, to send

everything "to the demnition bow-
wows." But,—where is t'le lion? Anal-

ysis shows us that he is behind us and
not ahead. The Britisher is essentially

a trader and the Anglo-Saxon is an as-

similator. Beaten in war he sometimes

has been; in the final result, however,

he has been the victor not through force

of arms, but by the process of assimila-

tion. What do we produce that the

world in general does not want? We
have no factories turning out luxuries

such as the wealthy only can purchase.

We do not make gew-gaws such as peo-

ple can do without. We do produce the

necessities of life and the world must
have them.

The British lion tells us that the

trade routes are now open and perfect-

ly safe and Europe wants our food

stuffs.

The German manufacturer has been

shut out completely from markets for

all classes of its manufactured products,

some of which we can supply. The
morning press tells us that our High
Commissioner Perley has sent some men
over to find out what we can do to help

out the British building trade. Germany
has hitherto largely supplied wire nails

and builder's liardware to Great Britain,

and this has now been stopped. Here
is our opportunity. Instead of shutting

down our factories, we should run full

steam ahead, as the market is waiting,

and we should have the stock ready

when the orders come. We may rest as-

sured that our neighbors to the south

will be keen to corral everything as far

as they can. We should not lag.

The tremendous withdrawal of men
from the factories in the old land must
of necessity cut down their output, and

where is this to be replaced T The op-

portunity is ours. Cut out the pessimism

and take hold of the possibilities. We
are furnishing some of our best in the

•'Miin.TBlnir nirector, Standnril RellnDce
MnrlKiiKC Corpiirntlon. Toronto,

form of manhood for the army. Let us

give of our best in food stutfs and
manufactured products.

The lion is in the way, but we are to

ride his back and help him clear away
the obstruction. We are not to be de-

voured.

Everything we have is and will be in

demand, our foodstuffs, our manufac-
tured products, our men, our moral
force, our manhood. We are here to de-

velop ourselves. Hitherto we have
leaned on John Bull. We have now
reached maturity. Let the position be

reversed. Let him lean on us and lean

heavily. We have what he wants; he
i.5 willing to pay and to pay well, and
we should have the desire to show that

we are fully capable of standing alone

as far as our needs are concerned and
of helping the other fellow when he

needs us.

Keep the factories running. In a few
months' time we shall not be able to

tope with the demands.

be produced, and there will be just as

much food and money in Canada next

February as there was last February.

—

Montreal Journal of Commerce.

INDUSTRIAL HYSTERIA.
CANADIANS are showing symptoms of

an acute attack of economic neuras-

thenia. No one can accuse us of being

afraid to fight. Show us a German and
we will tackle him, without hesitation.

What we are afraid to do is to go on
living. Instead of composedly and cheer-

fully taking up each day a task as the

day appears, we are trembling in antici-

pation of unimaginable scarcity and
poverty. It is not hard times that we
expect, we have them already. It is not

simply hard times made harder by war.

We could understand that and meet it.

It is times so stark and inflexible that

iron is in comparison as a sponge and
the traditional poker pliant as a thread.

More prosaically, it is something form-

less, vast and ghostly, the more dread-

ful because our reason gives it no shape.

If we were all to be doomed to death by
slow starvation we should scarcely be

more frightened.

We may admit that the war will dis-

turb trade, remove bread-winners from
their homes, pile up private and public

debts, and generally mitigate the pros-

perity of the recent past. It is well to

be prudent, to eschew luxury, to avoid

over-production, and to jirovide means
for lielpinc tlie specially unfortunate.

Having said this, we have said it all. The

sun will shine, tlie harvests will ripen,

all the staple commodities will have to

OUR MANUFACTURERS WAKING
UP.

A STEADY stream of callers as well as

letters, telegrams and inquiries to the

Department of Trade and Commerce in-

dicate that Canadian manufacturers are

awakening to the opportunities of trade

development resulting from the war, and
particularly to extend their activities to

those lines heretofore imported from
Germany. No less than a dozen firms

had representatives at the Department
last week-end securing information

along these lines, and all of them are

very hopeful of being able to keep
their factories going at full capacity.

This would be not only to supply the

Canadian trade, but to capture trade to

countries such as South America, which
are extensive patrons of German in-

dustry. Statements are now being pre-

pared by the Department and will be

sent out immediately they are ready.

They will show the extent and character

of all German imports to Canada and
to other countries where the trade with

Germany may possibly be secured by
Canada.

It is confidently believed that a de-

cided stimulus to Canadian industrial

activity will result from this campaign,
which is regarded as truly patriotic and
in the best interests of the country.

®
A CALL FOR CONFIDENCE DIS-

PLAY.

FITZ-JAMES E. BROWNE, the well-

known real estate and property expert,

Montreal, recently addressed letters to

over 200 leading business men of that

city, inviting them to hear his talk on
Confidence, whicii was to be given in his

auditorium on the day following. He
said :

—

Dear Sir,—Have confidence. A drop

of water does not make a sea—a pebble

a seashore, or one man a regiment; but

it is the multi|)lication of the unit that

evolves power and enables the wheels of

industry, finance and commerce to re-

volve and hum freely. Because one man
has a swelled head and thinks he ought

tr own this universe, is that any good
reason why everything should come to a
standstill?

It would seem as if for the time be-
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ino^ the people have been carried away
by a wave of fictitious imagination and
Lave lost their usual business com-
posure. It always takes a crank to

start a scare of panic, which is gener-

ally short-lived with business once more
reasserting: itself. The present commer-
cial situation is iio exception.

To light a city you must dam a river

at the right place and install your gen-

erative machinery, which makes the elec-

tricity tliat lights the city.

To enlighten the public we must build

a dam of confidence to cheek the crazy

ideas, notions and lies that have been

spread broadcast during the past few
weeks by the yellow sheets of journal-

ism, install our machinery of common
sense, and by it generate a power of

good that will enlighten the people so

they will have confidence in the outcome.

We appeal to you as one of those

having unlimited confidence in the fu-

ture of Canada, and more especially of

this city, to co-operate with us in this

movement of confidence by investing in

real estate in this city, thus proving

your confidence, which we know is not

misplaced. —©
MANY TRADE OPPORTUNITIES
PRESENTING THEMSELVES.

EVIDENCE has come before the Depart-
ment of Trade and Commerce at Ottawa
in the remarks of several United States

publications to show that the people of

that country are realizing the oppor-

tunity that is presented for enlarging

their export trade, now that active com-
petition in the world's markets oh the

part of several European countries has
been withdrawn as a result of the pres-

ent war.

"To a certain extent," says a bulletin

issued by the Department, "the argu-

ments put forth by these publications

are applicable also to Canada, yet while

it is generally pointed out that an ex-

tended European conflict will prove of

great benefit to Canada as a supplier of

foodstuffs, the opportunity given to

Canadian manufacturers to develop their

export trade, through the temporary
withdrawal from the sphere of world

trade of such countries as Germany and
Austria-Hungary, does not appear to be
generally realized."

Austrian and German Trade.

The bulletin, in dealing with trade

opportunities open to Canada, states

first, "as a result of the war, Canada's
direct trade with Germany and Austria-

Hungary must necessarily suffer. In

1&13, Canada imported from Germany
goods worth $14,473,833, and she ex-

ported to Germany goods to the value

of $3,402,394, a total" trade of $17,876,-

227. With Austria-Hungary, Canada

carried on a total trade to the value of

$1,829,943, of which $1,674„349 consisted

of imports and $1.54,594 of exports. It

is thus seen that these countries, espe-

cially the former, had obtained a foot-

hold on the Canadian market which will

be lost during the i)rogress of the pres-

ent war. An opportunity is presented

for other countries to increase their

trade with Canada or Canadian pro-

ducers to make up a part of the de-

ficiency thus created."

The foremost market of which Ger-

many will be deprived as a result of the

TESTING TIME NOW.

We must continue to live by

satisfying each other's wants.

The interruption of established

trade routes necessitates the open-

ing of new ones. Our captains of

industry are now facing a real

test of their ability.

war is the United Kingdom, which has

been buying goods from Germany at the

rate of about $14,5,000,000 a year. Ger-

many's exports of agricultural ma-

chinery to Great Britain in 1913 were

$131,189, as compared with $437,090

from Canada, and of sewing machines

.^500,000, as compared with Canada's

$2,263.

Big Machinery Trade.

Under the head of general machinery,

Germany has exported to Great Britain

to the value of over $5,000,000 a year; of

electrical machinery, over $31,000,000 a

year; of electrical goods and apparatus,

$41,000,000 a year; hardware. $4,000,-

000; boots and shoes, $250,000; brooms

U. S. RECEIVES HEAVY EX-

PORT INQUIRIES FROM
BRITAIN.

A large English works has sent

out an inquiry for 50,000 tons of

billets, sheets, tubes, rounds and

other forms of semi-finished ma-
terials, while another inquiry is

for 10,000 tons of small billets for

British Isles. This is different

from the 10,000 tons for Glasgow,

previously reported. Another lot

of 1,500 to 2,000 tons of small

billets is pending.

also is an opportunity for Canadian

manufacturers. Australia's purchases

from Germany amount- to over $32,000,-

000 a year, as compared with but $3,-

996,387 from Canada. South Africa im-

ports $17,000,000 worth of German goods

annually, as compared with less than

.$4,000,000 from Canada.

NO TIME TO "TAKE TO THE
RAFTS."

MORTIMER B. DAVIS, president Im-
perial Tobacco Co. of Canada, when in-

terviewed a few days ago, gave the fol-

lowing expression of opinion

:

"At a time like this, financial institu-

tions, railroads, manufacturers, jobbers

and retailers should strain every effort

to keep their men employed at regular

wages, even if it is necessary to manu-
facture and carry in stock a little more
than the usual requirements. If this

v.-ere done by a fair proportion it would
eliminate, to a great extent, one of the

conditions that we are anticipating this

winter, resulting from the great war

—

viz., the problem of the unemployed, and
would stimulate business through the

purchasing power of the public. The
present is an opportune time for the

country to do this for the reason that

for the past eighteen months a great

deal of liquidation in everything has

taken place.

"The commercial result of the war
must benefit the North American con-

tinent. Goods produced and manufac-

tured in Europe must be replaced in the

course of time by American and Can-

adian manufacturers, and it is an ac-

knowledged fact that when conditions of

trade are prosperous in the United

States the same condition exists here.

Furthermore, the farmers, the greater

part of our population, are not affected

;

in fact, they are benefited owing to the

higher jirices they will receive for their

farm products; it is the people in the

cities and small towns, employed in fac-

tories, etc.. who should be looked after.

"At a time like this, people whose

incomes have not been affected should

continue to spend as heretofore. It

would not be wise for large sums of

money to be invested in new enterprises

v.ith a prospective profit that ^kes time

to materialize, but. where money can be

spent in a commercial way with a reas-

onable certainty of bringing quick re-

turns it should be done."

®
and brushes, $789,000. as compared with

an import from Canada of only $7,917;

and of paper, $2,017,575, as compared

with an import from Canada of

.$587,010.

Germany's trade with various British

Dominions has also been large, and here

Welland, Ont.—The employees of the

Page Hersey Iron. Tube & Lead Co., had

an ideal day for their third annual pic-

nic at Port Dalhousie on August 22.

About 325 took in the outing from Wel-

land and the whole of the main oSice

force of Toronto.
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Foundry Department, the Massey-Harris Co., Toronto, Ont.
Staff Article

While there are not a great many foundry establishments in Canada of the size of the

one here described, very much can be learned by the smaller concerns of the benefits ac-

cruing from, the encouragement of a flexible syste-m in which harmony and thoroughness are

given prominence. The choosing of a stafj on points of merit, rigid economy, the applica-

tion of the most suitable appliances and the appointment of the right man to each job are

stepping stones in the rise to prominence of this world-known institution.

BY the courtesy of the Massey-JIar-

ris Co., of Toronto, through their

general superinlendeut, E. H.
Verity, we are enabled to present to (mr

readus the stoi-y of one of the most
advancei'. and up-to-date foundry estab-

lishments in Canada, and indeed, one

tliat ranks among the best on this North

American continent. We have also been

favored with the assistance of W. J.

Cornish, the foundry superintendent, and
by the fact that the plant was shut down
for annual stocktaking at the time tlie

pliotos were made.

The aggressive policy of tlie company
in securing markets in many different

and widely di.stributed parts of the

earth enables the j)laut to run at full

capp.city throughout thi> year except for

stock-taking and repnir periods. The
sales periods of Europe, Australia, South

America and other countries do not over-

lap to a very great extent, which fact,

besides militating against ilie effects of

hard times or loss ot crops in any one

locality, enables the designing and ex-

perimental departments tc keep Massey-
Harris implements fully up-to-date. The
output of the firm is over fifty per

cent, exported and their products have a

good reputation in every country in

which they are sold. As a consequence,

the company has become nut only one of

the most stable enterprises at home, but

is the greatest and most enterprising

advertiser abroad of goods Made in

Canada.

The product of the plant is such as to

require a large number of small castings

rather than a smaller number of heavy

ones. This necessitates particular forms

of moulding and handling practice which

have been brought by long experience

and a capable foundry staff to a high

state of perfection. Implements, in

spite of the fact that in the foundry a

decidedly superior class of workmanship
is required, must be sold cheaply and,

in the ease of this firm, mostly against

a protective tariff rather than favored

by one. This makes it absolutely essen-

tial to reduce the cost of production as

much as possible, and the layout of the
' plant and purcliase of equipment is

planned with this end in view. Profits

in this line accrue more from bulk than

individual output.

The foundry proper consists of a main

building 1000 feet long by 90 feet wide,

extending along the south side of King
street. At the eastern end are situated

the tumbling barrels and cleaning rooms,

and above these the pattern and equip-

ment departments. In the middle of each

of the two central sections are placed

the cupolas and monorail distributing

systems, which reach every part of the

plant. At the western end is the core

department, which with its mixing ma-
chinery and moulding machine storage,

occupies three floors. The pig and scrap

iron storage yards extend the whole

length of the building on the south side.

A basement 400 ft. by 90 ft., below the

main building, provides for ample stor-

GKNKR.M, VIEW OK I'I,ANT I'ROM SOUTH SIDE SHOWING STOCK PILES.
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age of coke, sand, clay and other sup-

plies.

Moulding.

The manufacture of so much small

stuff requires an exceptionally large

floor area, and the saving of the mould-

er's time occupied in getting about his

floor, to the greatest extent, has pre-

sented no small problem to the men in

charge. This is accomplished to a cer-

tain extent in the case of the snap

moulders by fitting the benches with

home, not only patterns, but moulding
machines, air hoists, flasks, and all other

equipment, is built in this department.

The question of the most suitable

methods of arranging patterns is one
that is given continual study, and is

usually settled by the foundry superin-

tendent, in conjunction with the general

and pattern-room superintendents. The
pattern department occupies a second

floor space of about 5,000 sq. ft., and is

provided with the best known appliances

GENERAL VIEW OF EAST WING SHOWING RUNWAY.

small wheels so that they can be moved
back as the work progresses. Certain

forms of moulding machines used have

this advantage to an even greater de-

gi'ee, while in others, being necessarily

stationary, this saving is not accom-

plished. The central part of the east

wing is devoted to bench moulding al-

most entirely, multiple metal patterns

and follow-boards being used. The cen-

tral part of the west wing is given up to

moulding machines of several kinds, the

stripper plate type predominating. Along

the walls in the bays for the entire

length of both wings are located the air

lines. All moulding machines requiring

compressed air in any form, whether for

moulding pressure, vibrators, air hoists,

etc., are operated in the bays on both

sides, giving the outer areas of the

building a very animated appearance.

Pattern Department.

As much as possible has been done to

relieve laborious parts of the moulder's

work. To this end, wherever practicable,

the patterns are mounted on the various

types of moulding machines. Tlie pat-

tern department, which may be either

a great source of economy or by in-

capable supervision may be the cause of

serious inefficiency, is under the care of

a superintendent and foreman, both of

long and trained experience in this class

of work.

In conformity with the general policy

of the company in manufacturing as

mnch as possible of their machinery at

for the production of accurate duplicate

patterns. These are made of brass,

aluminum, iron, and various alloys, the

material depending upon size, number
required, shape and many other con-

siderations. Patterns for implement

Metal pattern-making involves a large

amount of expert hand work, still a
great number and variety of machines
are used. These include several Fosdick
radial drills, Canada Machinery Cor-
poration 18-inch lathe, 26-inch double
and 53-inch flat Gardiner disk grinders,

Bertram 28-48-inch extension bed lathe,

18-inch American lathe, and others.

Pattern Storage.

A new pattern storage building has
just been completed on the north side

of King Street, and is connected to the

foundry by a spacious tunnel. It is of
thoroughly fireproof, reinforced concrete

construction, four storeys high, and con-

tains approximately 40,000 sq. ft. of
floor space. Pressed steel shelving of
the latest type, made by the Lyon
Metallic Mfg. Co. of Aurora, 111., is in-

stalled throughout, and light is provided
by an unusual area of wire glass sup-

ported by steel sash. The vast number
of patterns is so arranged and indexed
that any desired piece can be located

whether in the foundry or vault without
loss of time.

Cupolas.

There are four melting furnaces, all

built by the Whiting Foundry Equip-
ment Co. They have 96-inch shells, and
are lined to different diameters on the

inside. Each has a capacity of 18 to 20

tons per hour, and the daily melt

amounts to from 70 to 80 tons. The
blast is furnished by a Roots blower di-

rectly connected to a 60 h.p. Lancashire

FRONT OR MACHINE SECTION—PATTERN DEPARTMENT.

parts, either of malleable or gray iron,

do not constitute, by any means, whole
output, those for dies and special ma-
chinery for use in general manufactur-
ing representing many tons of iron cast-

ings every year.

alternating current motor. A stand-by

auxiliary, steam plant is always ready in

case of accident to motor or failure of

the electric current. The mixing and
melting is in charge of an expert, who is

provided with blast gauges and full
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chemical information concerning all ma-
terials by the laboratory.

Laboratory.

The chemical and testing laboratory

is a surprise in order and thoroughness,

and the men in charge are under the

direct supervision of the assistant gen-

eral superintendent, who holds an im-

portant office in the Canadian Foundry-
men's Association, as well as being high

in technical standing. The chemistry

department contains, besides a complete
supply of reagents, titrating apparatus,

fume cabinets, etc., also the most up-to-

date electric equipment, including fur-

nace pyrometers and the like. The main
unit of the testing laboratory is a 75-ton

Tinius Olsen tension and compression
machine, with all automatic and record-

ing attachments. There are also cross-

breaking, percussion and other machines
of the best types obtainable.

Three test bars are cast each day at

critical points in the heat, and the re-

sults of complete physical and chemical
tests are furnished the foundry superin-

CUPOLA—BOTTOM DOWN.

tendent for his accurate guidance. Also
careful records are kept of each sliip-

ment of pig, coke and scrap which,
along with experience of the melter,

makes the obtaining of accurate iron

iiiixturos practically possible. Not only

does this system enable the Massy-
Harris Co. to turn out castings of the

greatest strength and most uniform
quality, but all materials can bo bought
to specification, and that which is dis-

qualified can be rejected. Poor material

is thus kept out of stock entirely.

Handling System.

The material Iran.sportation and
cupola charging equipment is very com-

plete. A narrow gauge industrial track
with many branches and turntables,

reaches every part of the iron storage

yard. This is equipped with Whiting
steel dump cars which, upon being load-

ed are weighed, raised to the charging

also provided for other materials such
as sand, limestone, etc.

For the melted metal, a monorail dis-

tributing system is used which was de-

signed and constructed in all its details

bj' the plant engineers. From the over-

TYPE OF SHELVING

floor and the contents automatically

dumped by compressed air. An air hoist

is also used for closing the bottom of

the furnace when preparing for a heat.

Coke is received on the foundry sid-

ing direct from the ovens. The ears are

dumped into a hopper beneath the track

whence the coke is taken by a link-belt

conveyor to the bins in the basement.
From here it is raised as required by

• ilicr conveyors to the charging floors,

uliere it may be delivered to buggies, or

convenient to shovel directly into the

furnace. Complete conveyor systems are

—I'ATTEUN V.\ULT.

head rail, pots holding 900 pounds of

metal are liung by means of roller bear-

ing trolleys, and so successful has been
the designing that one man easily handles
the gross weight of over half a ton. The
pots deliver the melted metal to each
man's floor, whence the pouring is done
by the moulder himself with 60-lb. hand
ladles. The tracks and switches are so

arranged that the pots can return to the
cupola by different routes and thus all

interference is avoided.

The Core Room.
The core department occupies the best

BBAR OR BENCH SECTION—PATTKRN DEPARTMENT.
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part of three floors and is in charge of

a specialist and assistant who are direct-

ly under the foundry superintendent.

The core materials, like other stock, is

stored in the basement. From here they

are hoisted to the third floor by means

of bucket conveyors, and are mixed by

machinery in the various proportions re-

quired by different kinds of cores. From
this floor the mixtures are delivered to

the benches and machines on the second

floor throujjh chutes in the required

quantities.

The systems of making cores are

varied to suit the needs. Those of

straight cylindrical form are made on a

motor-driven Hammer rotary core ma-

chine of the Brown Specialty Co. which

has been altered and improved to meet

the demands of the plant. So-called

flat-backed cores are made in multiple

boxes on a Mumford Moulding Machine

Co. core jolter which is operated by

compressed air. The great quantity of

irregular shaped cores are made by hand

in iron boxes, which are made in mul-

tiple wherever possible. The benches

are made almost entirely of metal, par-

ticular attention being given to the ob-

taining of a good smooth working sur-

face. The aisles between the benches

all lead to the ovens, which consist of

16 sections, each group of four being

heated by a separate coke Are. The

ovens are of the latest Whiting type

supplied with adjustable shelves, slid-

ing drawers, etc.

Ventilation, lighting and cleanliness

have received a great deal of attention

and all possible has been done in this,

way to make the working quarters in

the often unpleasant core room agree-

able to the men. A great help and time-

saver is embodied in the core records.

As many as possible are standardized

and -listed and up-to-date lists are fnr-

nibhed the core room, pattern and ex-

perimental departments, and all others

connected in any way with the use of

cores. Thus, the making of unnecessary
and duplicate boxes is obviated.

naces, and several heats can be taken off

in a day if required.

Night Work.

When the moulds are poured, the

moulder's day's work is done. Two night

crews then take charge of the plant.

Tlic dutv of one is to remove the cast-

CIIAUGIXG I-LOOU—LOADED Br<}GIE.S.

Brass Furnace.

For the melting and casting of brass,

aluminum and alloys, a special floor is

provided, which is equipped with a
Monarch crude oil furnace having a ca-

pacity of 1.200 pounds per day. Another
smaller furnace is used for melting the

softer metals. These furnaces have been
found to be very convenient and econ-

omical, and require little attention as
compared with the old-style coke fur-

TAP HOLES SHOWING ALSO MONORAIL SYSTEM WITH POTS.

ings to the cleaning department, also to

fill the tumbling barrels so that a sup-
ply of castings is ready to start work
on first thing in the morning. The sec-

ond gang shakes out the castings and
prepares the sand for the following

day's work.

Cleaning Department.

The tumbling barrels are arranged in

three batteries, each motor-driven and
self-contained. There are about 26 mills

of all sizes, most of which were made by
the W. W. Sly Mfg. Co. Many altera-

tions and improvements have been added
by the M.-H. Co. Each barrel is driven

independently by a friction clutch, and
appropriate jib cranes are furnished for

handling the heavier castings and open-
ing or closing the barrels themselves. A
large number of grinders are also em-
ployed, most of which have been built

by the firm. An elaborate exhaust sys-

tem has been applied throughout. Each
rumbler and grinding wheel is fitted

with a separate pipe so that,- consider-

ing the great amount of work being

done, the air is remarkably pure and
the greatest discomfort suffered by the

visit'or results from the noise occasion-

ed by so many machines operating at

once. Here, also accurate account of

each moulder's work is kept as to the

number of good castings and wasters.

The poor ones are kept for his inspec-

tion and every opportunity is given him
to improve his output. The cleaning de-

partment is in the direct route between
the foundry and the factories so that,
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as the castings are cleaned, the\' simply

proceed on their way to the department

requiring them or to the storage bins.

The plant is fitted throughout with

TumbuU electric elevators, while one is

struck with the evidences of safety de-

vices and the prominence given to warn-

ing cards which are printed in several

languages. The sanitary arrangements

compare favorably with many oifice

buildings, emphasis being given in every

case to strength and cleanliness.

In spite of the fact that so many men
and a large number of foremen are re-

quired to carry on this work, if differ-

ences arise, each and every man may ap-

peal to the superintendent. This is done

without, in any way compromising the

position of the foremen and the com-

paratively infrequent cases of serious

trouble bear witness to the impartiality

and careful administration of the man
at the helm.

The organization of the foundry
system is complete and intimate, and
has for its end the harmonious co-op-

eration of each branch for furthering

the interests of the greatest number.
For instance, much has been accom-
plished in the pattern room to save

cleaning of castings, and expensive cores

are often saved by the help of the mould-
ing and pattern departments.

Trips of inspection and attendance at

trade conventions are arranged by the

company for all the higher officials and
most of the better trade journals are

made available to them. The manage-
ment evidences a personal interest in

each department head, his failures and
his successes.

The result of this continued co-opera-

has been the gradual building up of the was charged with 8% tons of coal c.on-

most broadly successful enterprise in

Canada which is doing more and more
to bring credit to her people and to

establish her reputation beyond the

seas.

taining 22.7 per cent, volatile matter,

6.32 per cent, ash and 12.1 per cent,

water. This yielded 79.86 per cent. coke.

The coal was carbonized for a period of
twenty-nine hours. The temperature

FOTINOJEY STAFF.

Standing :—Wm. Cornish, Supt. ; Chas. D iniel, Foreman; C. H. Grobb, P'tn. Supt. ;

Kobt. Humplirics, Foreman Cleaning Dept ; J. Hamilton, Ass't. Core Room.
Sitting: 1'. S. McDoniild, Demonstrator; J. Poole, Asst. Cleaning Dept.; Wm. Cole, Time-

keeper; Jas. Conlan, Melter; F. Weigel, IToreman Core Dept.

TEMPOGRATURE CONDITIONS IN
COKE OVENS.

A recent issue of Stahl and Eisen con-

tains an important contribution by Pro-

fessor Oskar Simmersbach, of Breslau, in

which the temperature conditions exist-

ing during the period of carbonisation

and the composition of the volatile pro-

»

rose gradually during this period, the
concluding readings being 1090° C. at

a quarter the distance from the charging
side, 1120° C. in the centre, and 920°

C. at a quarter the distance from the dis-

charging side. These temperatures cor-

respond to the centre of the carbonized
mass. In the gas space above the coal,

the finishing temperatures were respec-
tively 870°, 860° and 810°. The result-

ing coke contained 88.53 per cent, car-

bon, 2.56 per cent, volatile matter, and
8.91 per cent. ash.

uuw oi- i;oiii'; uk.nchks.

tion, personal interest and striving for

efficiency as well as large sacrifices of

dividends on the part of the company

duct have been carefully determined.

Tlie experiments were carried out in a

Koppers regenerative oven. The oven

Keep the Flag Flying.—It should take
more than the temporarj' check British

commerce has received to compel our
manufacturers to lower their colors,

says a contemporary, and what is true of

British commerce is likewise of Can-
adian. Already we hear from Berlin that
everyone in the German capital now
realizes tliat German overseas commerce
lias been destroyed, and that the elimina-

tion of the Fatherland as a factor in

the world's trade is complete for many
years at least. Surely witl> this before
them it behoves our manufacturers to

go witli all their power for the new
fields open, rather than adopt a policy
of false eeonomv.

C. J. Gibson has been appointed Town
Engineer of Bowmanville, Ont.
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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

,

FINISHING ECCENTRICS IN
MEDIUM-SIZED PLANT.

By J. P. Sanderson.

THE production of work in the

medium-sized plant with a reason-

able speed and a degree of inter-

changeability commensurate .with pres-

ent-day methods often involves problems

more difficult of solution than either the

jobbing shop or the large institution,

which has an unlimited market to cater

FIG. 1. ECCENTRIC STRAP, SHOWING
LOCATING POINTS.

to. The greater number of plants in

Canada and the United States embraces
those whose market and capital invest-

ment are not large enough to justify

the installation of special machinery,
while, at the same time, jobbing shop

methods would be far too slow and ex-

pensive. The plant from which the fol-

lowing article was taken is engaged
largely in the manufacture of hoisting

engines, the rest of the product being

made up of cable-ways and saw mill ma-
chinery. The eccentric straps spoken of

are used on two types of engines—the

double cylinder hoisting engine, being

reversing type, requires four, while the

double cylinder donkey type takes only

two. The output of from one to three

engines per day along with extras makes
the requirement of straps about 40 per

week.

The castings are made in batches of

500, which are easily finished on the drill

presses in a week, while one Kempsmith
milling machine does its share of the

work in half that time. The moulding
is of no special interest, the work being

done with a matched plate on a squeezer

moulding machine. In the cleaning-

room especial attention is given to the

first locating points (f), Fig. 1. The
first machine shop operation consists of

very lightly disc grinding both sides of

the rod half and one side of the other

half, as shown by (m) Fig. 1. This little

extra grinding permits of setting up two
pieces or a complete pair in the milling

machine, and can be done at the rate of

about 125 pairs per hour.

Milling the Faces.

The second operation consists of mill-

ing the faces, marked (g). Fig. 1. The
fixture for this purpose is shown in Fig.

2. It consists of a flat raised plate B,

having locating tongues to fit into the

grooves of the miller table. Much of

the webbing and parts added for

strength only are not shown, so as to

avoid complication. The work is located

vertically by the three small rectangular

pads indicated by dotted lines in the

plan view and horizontally by the four

posts (p) provided with set screws and
lock nuts. Enough play is allowed here

to provide for the slight inequalities of

machine-made castings.

The fastening is accomplished by

means of the locating piece (b) and the

bar clamp (c). These are both operated

by eccentrics (g) on the handles (h h).

The motions of these cams can be ad-

justed by the nuts on the other ends of

the clamping bolts. The piece (b) is

simply a forging shaped like the letter

L, the vertical part of which is drilled

to receive the two small rubber pads

(ff). It is drawn up against the in-

side of the two eccentric parts by raising

it is being clamped down, is all that is

required.

The clamp (c) is tightened against the

work by pulling the upper lever (h)

downwards and forward, which lever is

long enough to conveniently give the

requisite pressure. The springs (s s)

are stiff enough to raise the clamp and
keep the lever in a vertical position

when the fixture is opened. The opera-

tion is very simple. The top lever being
raised and the back one being lowered,

the two components of a complete strap

are slipped into place, the rod half on
the bottom and the front half on top

FIG. 3. TYPE OF MILLING CCTTBE
EMPLOYED.

FIG. 2. FIXTURE FOR MILLING CLAMPING
SURFACES OP STRAPS.

the lower lever (h), which i? made very

short, as pressure enough to hold the

work against the back posts (pp), while

(ground side down). Pulling the pieces

against the stops and clamping them
down takes but an instant, and the work
is ready to proceed.

The Milling Cutter.

The milling cutter used is shown in

Fig. 3. The body of this tool is made
of the best east iron obtainable, and sup-

ports the square tool steel cutters clamp-

ed by standard taper pins, as is often

done. A steel band (b) is shrunk over

the whole, both for the purpose of add-
ing strength and protecting users from
being caught by the many grooves on its

periphery.

The peculiarity about the cutter is

that the teeth are ground to cut both

ways, and on both inside and outside

edges. Its size is such that one leg of

the strap is milled by the u^-going side

of the cutter, while the other leg is being

machined by the down-going side. Thus
the machine is only fed a distance equal

to the width of one leg of the easting.

The machine is also fed in both direc-

tions, one pair of straps being removed
and another being placed in position be-

tween each feed reversal; the cutter

running continuously. The grinding of

clearance on both sides of the teeth

makes a little extra work for the tool-

room, but the time saved and the finish

produced well repays for this.
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The Drilling Fixture.

For drilling the bolt holes, two fix-

tures shown in Fig. 4 are used. These

consist of angle plates, as shown, pro-

vided with locating surfaces (ff) for

the finished faces of the straps; other-

wise they are located by the pins (kk)

and small back pads at (f f). The work
is placed in the position shown by the

dotted lines. It is first pressed against

pads at the back by the two cams (d)

operated by short levers (h). The clamp-

ing up is done by the two eccentric cams
(c c), which force up the blocks (a a) by
means of the lower levers (h h).

The blocks (a a) are of cast iron, and

are fitted to slide freely in slots cut in

the angle plate. They are kept in place

by steel plates (p) and screws, as shown.

Also a small piece of sheet metal is used

to keep borings out of the slots. The
drill bushings (b b) were hardened and

fitted in the usual way.

For doing this work an auxiliary

spindle was added to each of two radial

drilling machines. This spindle has a

vertical feed, but is not connected with

the horizontal feed screw, being simply

moved by hand to any desired position

and clamped there. When out of use it

is placed at the end of the arm close to

the body of the drill and the key in the

horizontal driving shaft removed. These

extra spindles enable both holes to be

drilled simultaneously and, besides this,

have been found very useful for a great

many other pieces of work.

Two machines and two jigs are en-

gaged in this work, and are easily

operated by one man. High-speed drills

are used, and the two drills give the ma-
chine about all it wants to do. The
holes for attaching the eccentric blade

are drilled in a very simple little jig.

The work is located by the two holes al-

in the turret lathe, and the liners of

three thicknesses are prepared on a

small punch press, the process of punch-

ing, blanking and flattening being car-

ried on in a progressive operation. After

assembling, the straps are bored in a

simple holding fixture on a heavy turret

lathe. Previous to this, however, they

are given a coat of paint so that, when
finished, there will be no paint to inter-

fere in the fitting of strap to eccentric.

Throughout the whole procedure the

object has been to produce a positively

interchangeable part and still keep all

the shop machinery available for other

work as well. Accurate limit gauges are

provided for the various operations as

well as a carefully-prepared sample of

the completed job. A rigid inspection

of the pieces is made before going to

the stock-room.

®

and the locating: boss. The studs are

made of %-in. machinery steel and are

fastened tightly into the face plate. They
serve also as drivers for the work. This

fixture is simple and can be made by the

FIXTURE FOR BORING BEVEL
GEARS.

By F. B. Morgan.

BEVEL gears are at best very tedious

tilings to true up on the lathe for boring

and if many are to be done a great loss

of time results. The little fixture here

illustrated not only saves the time usual-

ly expended in chucking and truing up,

but holds the work so firmly that the

maximum cuts can be taken. It consists

simply of the plate shown in the upper

part of the illustration and a suitable

quick-acting self-centering clamp shown

at the bottom.

The plate has a % inch boss turned to

fit the hole in the lathe face plate with

a loose drive fit. On the opposite side

and exactly concentric with this boss is

the locating surface (x). This is turned

the reverse of the bevel gear face with

approximately the same angles, but with

FIG. 4. DRILLING FIXTLKE FOR CLAMPING BOLT HOLES.

ready drilled, and the drill bushings are

carried by a hinged piece which fits into

the depression prepared to receive the

flat blade. These holes are also bored

with high-speed drills from a multiple

head arranged for the two holes re-

quired.

Completing the Work.
The bolts are . drop forgings finished

plenty of clearance. Plates have been
used quite satisfactorily without the

small inside bevel, but where the gears

are machine moulded or are fairly uni-

form, this is a considerable advantage
in its use, although care must be taken

not to make it too large.

The strap practically explains itself.

Its main features are the circular slots

FIXTURE FOR BORING. BBVBL GEARS.

mechanic in spare time. Each plate and
clamp is suitable for quite a range of

gears, and but a small number would be

required for a complete equipment.

A TRADE FOR EVERY MAN.
SPEAKING on "The Gospel of Labor"
at the Broadway Methodist Tabernacle,

Toronto, on the evening preceding Labor

Day, Rev. Dr. Young emphasized the im-

portance of every man having a trade

or profession. The observance of this

rule, he said, would relieve many eases

of distress when children of wealth, un^

expectedly thrown on their own re-

sources, would be confronted with the

necessity of earning their own living.

It was not a disgrace but an honor to

have a trade, the preacher maintained.

Time and again great men had come
from the ranks of labor. There was no

bar to prevent a child of labor or even

a laborer himself from reaching the goal

of success.

Organized labor, he continued, is en-

titled to respect and honor for the good

it has accomplished in the bringing

about of improved conditions in the lives

of workingmen. While all great revolu-

tions have been marked at times by cer-

tain excesses, yet these are only inciden-

tal, the natural outcome of extreme en-

thusiasm; so the great labor movements
have sometimes been accompanied by
excesses, but these should not be con-

sidered in any detrimental spirit. The
world to-day owes much to organized

labor.
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Question and Answer Series for Foundrymen
Foundrymen having difficulties in connection with

their work are invited to forward particulars of them to

this department for solution. The greatest possible care

will be taken to give only reliable and tried-out advice on
all questions submitted.

Brass Mixture.

Question.—We would like to get a de-

pendable formula for brass separator

bushings.—A. K. H.
Answer.—An excellent mixture for

this purpose is as follows:—Copper, 83

parts; tin, 5 parts; phosphor—tin, 2

parts, and lead, 9 parts. Another mix-

ture which has given good results con-

tains copper, 83 parts; tin, 7 parts; lead,

9 parts; and j'ellow phosphorus, 2

ounces.
• • •

Flux for Aluminum.
Question.—Kindly tell us what you

consider the best flux for aluminum.—

•

R T. S.

Answer.—Chloride of zinc is an ex-

cellent flux for aluminum. It is not ex-

pensive, is easy to obtain, and gives the

very best results. It should, however,

not be used in liquid form unless great

care be taken.
• • •

Porous Automobile Cylinders.

Question — We make automobile

cylinders, and have experienced a great

deal of trouble from shrink holes in the

bosses. We have changed our mixture

several times, but it does not seem to

remedy the trouble. What would you
advise to overcome this difficulty?

—

J. M. C. Co.

Answer.—This is a question of uneven
cooling and not of the composition of

your iron mixture, as the light parts of

your casting cools quickly, leaving the

heavy boss fluid. Gate your mould if

you can on the thinner parts of the cast-

ing and cut down the thick section on

your pattern if possible. You can also

place chills against tlie heavy parts.

Small chills can be placed in the core,

and will fall out with the core sand.

• • •

Loss in Melting.

Question.—After making several tests

in our foundry, we find our good cast-

ings average only 75 per cent, of the iron

charged in the cupola. We know this

loss is very high, and would like your
opinion as to the cause or causes.

—

J. T. R.

Answer.—You do not state whether

you charge the bad castings of each heat

against the loss or not. In any case,

your loss is entirely too high, and there

must be some mistake in estimating the

amount of iron charged and the amount
tapped out. Not knowing what grades

of scrap you use, it is difficult to state

definitely what your average loss should

be. Pig iron will average 6 per cent,

loss, and scrap will vary from 7 to 15

per cent, loss, depending on its condi-

tion when melted.

• • •

Cast Iron Pots for Melting Lead.

Question.—We have been making cast

iron pots for melting lead, and as long

as coke was used as a fuel had no

trouble. Since using oil, the pots bum
out rapidly, and show pin holes and
cracks. We tried a mixture of steel

scrap, 300 lbs.; machinery scrap, 1,000

lbs.; we also tried a mixture of steel

scrap, 100 lbs.; machinery scrap, 1,800

lbs.'; and No. 3 foundry, 100 lbs. The
first mixture gave the best results when
we added 5 lbs. ferro-manganese to each

ladle of 1,800 lbs. We melt much more
iron than we need, and pour it into pigs,

and by so doing find that we get a

cleaner and closer grain product. Tell

us how we can overcome our difl&eul-

ties.—A. G. B. Co.

Answer.—It is not advisable to melt

your iron more than once, as melting it

and pouring it in pig only increases the

sulphur. The oil contains a higher per-

centage of sulphur than the gases from
the coke fire, and the pots are kept at a

high temperature with more free oxygen

ill the oil fire than in the gases from the

coke; in which case the iron is burnt. If

you will secure a better mixture of air

with your oil and less free air in the

chamber arond the pots, you will find

that the life of the pot will be much
longer.

• • •

Dry Sand Facing for Brass.

Question.—Can you give us a good

formula for dry sand facing for making
sharp, smooth, light castings in yellow

brass, such as chandelier workt We
mix about_ a barrel at one time.—R. T.

Answer.-—There are several prepara-

tions on the market suitable for use as

a facing in making fine brass castings.

They come mostly in powdered form and

are dark red brown in color and make
very fine sharp, smooth castings. If the

moulds are to be skin dried, they must
be sprayed with stale beer or molasses

water, but if the mould is to be dried

or baked in the oven the sand should be

tempered with molasses water at first to

give a bond so that the impressions will

withstand the rush of metal. The quan-

tity of molasses to be used depends on

the class of work you are making. The
writer has found a mixture of two of

water to one of molasses very satisfac-

tory.
• • •

Brass Mixture for Fittings.

Question.—Will you kindly give us a

mixture for gasoline engine fixtures also

one for propeller wheels using all new
metals but getting as cheap a mixture

possible.—S.L.M.

Answer.—A very good mixture for

brass fittings is:—Copper, 85 per cent.;

zinc, 10 per cent.; tin, 3 per cent., and

lead 2 per cent. This mixture can also

be used for propellers but a better one

if:—Copper, 88 per cent.; tin, 10 per

cent., and zinc, 2 per cent.

• • •

Mixture for Soldering Iron.

Question.—We would like a first-class

mixture for electric soldering irons.

J. D.

Answer.—A mixture that has been

found to work well in soldering irons is

a; follows :—Copper, 96 per cent. ; zinc,

3 per cent.; phosphor-tin, 1 per cent.

• • •

Core Difficulties.

Question.—We are making castings

with some very small intricate cores in

them, and have had a lot of trouble from
the cores blowing. We have tried sev-

eral different mixtures of sand but have

not obtained good results. Can you give

us a core sand mixture that wDl stop this

trouble.—T.S.

Answer.—If you will get some ground

silica sand commonly known as sugar

sand, I think it will overcome your

trouble. This sand can be mixed 80 to

90 parts to one of raw linseed oil, and

very seldom needs a vent in small cores.

You can get this sand from any foundry

supply house by the barrel or car.

• • •

Buying Coke.

Question.—What rule would guide you

in buying good coke?—T. W. P.

Answer.—Good coke should be low in

ash, high in carbon, and as free as pos-

sible from sulphur.

®
METALLIC MOULDS FOR CASTINOS

By Walter T. May.

MAKING castings in metallic moulds is

not at all a new process, although during

the last few years it has been developed

on somewhat new lines, and is being

still further developed in places where

large numbers of identical castings are

needed. Probably, with some limitations

in regard to size, firms making articles

with parts which are interchangeable

v.ill eventually use these permanent iron

moulds very largely, especially as with

a little care there need be only the mini-

mum of machining done to the castings,

thus making it possible to turn out suf-

ficiently finished castings for many
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things. In the cheaper class of goods

turned out by the thousand, the produc-

tion of east parts practically finished is

of much importance, owing to the fact

that the less the things are handled the

eiisier their first cost can be kept.

It will usually be found that, to ensure

economy in production the cost of plant

will be somewhat heavy when its first

installation alone is considered, but the

saving in cost of manipulation after-

wards gives a large ultimate profit. It

is in this way that American practice

enables makers to cut prices very large-

ly, because in the first place work is

standardized, and as far as possible in-

terchangeable, thus reducing the num-
bers of parts; then the best appliances

for turning out the parts are obtained,

no hesitation being shown in scrapping

as appliance if a better can be had, and

what is quite as important, wages rather

rise than fall as the various appliances

are introduced.

Initial and Production Oosts

In the ease of permanent-mould mak-

ing, the makers of the moulds are well

paid, and for this reason the mould is

costly, but as against this must be set

off the low cost in producing eastings

from the moulds, as even against the best

machine moulding there is a large reduc-

tion in both cost and time. Supposing a

mould costs $5 and produces 1,000 good

castings, the cost of moulding runs out

lo approximately a half cent per east-

ing, as against from 12 to 18 cents by

hand work, and the castings being to all

intent and purposes identical in size and

form, they can be very economically

handled in the machine rooms.

As against these reductions there is

probably a small increase in the cost of

working the moulds, this being depen-

dent on the organization of the mould-

ing floor; but when worked in series in

a systematic manner, and with a con-

tinuous running cupola or a battery of

crucible furnaces of a size to keep up
continuity of working, the increased

cost of manipulation can be kept down
to quite a small thing. One or two

moulds only would be a nuisance as a

rule, but with sufficient to keep a regul-

arly organized staff of men going steadi-

ly, the work would be done at a small ex-

pense and with considerable rapidity so

far as the number of castings produced

in a given time is concerned. Instead of

taking an hour to produce a mould in

sand, four eastings could be produced in

the hour under favorable conditions, as

the moulder would be eliminated after

the metal mould was secured, men train-

ed to handling the casting operations

only being necessary.

Metal Mould Troubles.

At first, metal moulds work badly, as

they have to get seasoned to the work,

and a good many wasters would be turn-

ed out at first; but as the moulds get

seasoned the wasters disappear, and
eventually become rather rare. There is,

however, this to be said about wasters;

they cost only the amount which is ex-

pended on melting and pouring, which,

a.*^. a rule, is a comparatively small item,

while it is not comparable with the loss

involved where wasters are produced in

ordinary sand moulding, which involves

the loss of the moulder's time in every

case.

The metal of which the moulds are

made should be low in combined carbon

and high in graphitic carbon, while the

silicon content should not be too high.

High silicon and combined carbon would
probably cause the moulds to grow and

become deformed, while cracking would

certainly take place. The moulds are not

chills, and should not be allowed to get

rcuch above 350 degs. F., while working,

this not being difficult to manage owing

to the castings being turned out as soon

as set, or at least in the ease of iron at

about an orange-red. With other metals

generally a lower temperature would be

used both for pouring and removal from

the mould, the shape of the castings, the

metal used, and individual practice be-

ing the determining factors for turning

out the castiftgs. To ensure the quick

lemoval of heat, the moulds must be

thick, say, from 2 in. upwards, accord-

ing to the bulk of molten metal dealt

with, each mould having to be treated

according to its own particular purpose.

Hinged moulds should work freely,

but without excessive play, and built-up

moulds should have freely-fitting guide

dowels to keep the parts in their pro-

per positions. Wrought-iron handles

will have to be cast in, as everything

gets too hot to hold -with the bare hands,

and unless proper facilities are afford-

ed in this direction trouble will certain-

ly occur. Venting is only needed to

carry off the confined air, as gases will

not be generated, owing to the fact that

clean metal must be used, and in most

cases a slight amount of venting at the

joints of the moulds will be all that is

necessary. In regard to the metal used

in making the eastings, it must be clean

and fluid, and in the majority of cases it

is desirable to use some flux of a deoxi-

dant character to remove all traces of

undesirable matter.

In melting it will be found that the

greatest fluidity occurs soon after melt-

ing point is reached, and that, with ac-

cretions of temperature, the molten

metal becomes dull and sluggish, refus-

ing to run up sharply, and in some cases

only producing porous castings of a very

unsatisfactory character, quite inde-

pendently of the form of mould used. To
some extent fluxes can be used to re-

cover this overheated metal when it is

again melted, while, provided the right

form of flux is used, passable castings

can be secured, but this should not be re-

quired, since proper melting makes their

use unnecessary.

Where iron cores are used, these

should be made of soft east iron like the

moulds, and for some time a coating of

plumbago should be used with them,

both for getting into good condition and

to act as a lubricant. Their removal

from the castings should take place at

the interval between the solidification

of the metal and the commencement of

contraction, which, although brief, is yet

long enough to enable the cores to be

taken out. If the metal contracts before

the cores are taken out, much difficulty

will be experienced in removal. There is

nothing to prevent sand cores being

used, provided they are dried thorough-

ly and coated with plumbago, but pro-

vision must be made for venting when

these are used. In removing iron cores,

where possible, they should have a spiral

or screwing motion imparted to them.

The Operator Feature.

In dealing with metal moulds, the

greatest trouble will be found with the

operators, as at first they will find it

difficult to get the exact time at which

the mould should be opened and the

casting thrown out, very many men

treating these moulds as chills. For

this reason it is at first desirable to deal

with such things as wheel blanks or ar-

ticles of a like character which do not

surround any part of the mould, and

from these work to other forms, as at

first it is somewhat difficult to judge the

proper time for opening the moulds.

Given good soft iron moulds, clean

iretal, and operators who take an inter-

est in the work, making castings in per-

manent moulds should very largely re-

duce costs of producing articles where

large number of similar parts can be

utilized, as practically the moulder's

work is eliminated after the moulds are

once made, thousands of castings being

obtainable from each mould when they

are properly handled. Practically all

metals and alloys can be dealt with, but

there will necessarily be differences in

their treatment. Above all, it must be

remembered that the process is not a

new one, but simply a development of a

practice which has been in use for a

considerable number of years in a slight-

ly different form.—From a recent article

ir the Foundry Trade .Journal.

Locomotive Cranes recently have been

fitted with small turbo-generator sets to

furnish current for lifting magnets with

which the cranes are equipped. This

eliminates the dragging back and forth

of power wires along the track on which

the crane operates.
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Series of Practical Questions and Answers for Mechanics
Every care is being taken to include only pertinent practical questions, and give same direct,

reliable answers. Catch questions will be avoided. Attention is drawn to the alternating
course in arithmetic, a concurrent study of which is recommended with that of the
Question and Answer Series.

POWER CALCULATIONS.

WORK is measured by taking ac-

count of force and distance.

The British unit of work is

the foot-pound or one pound of

force through one foot of dis-

performing work is required, another di-

mension must be taken into account.

This is time. Thus power is the ability

to do a certain amount of work in a

stated time. The unit of time varies,

but the minute is usually adopted. That
is, a horse power represents 33,000 foot-

pounds of work performed in one minute.

This may mean the lifting of 33,000

pounds one foot hi^h. 330 pounds 100

feet high, or it may represent the moving
of a body 1,000 feet in a horizontal di-

rection against a frictional resistance

of 33 pounds. It matters not whether
the direction of the applied force is ver-

tical, horizontal or circular so long as

the three dimensions are known namely,
its value in pounds, the distance it moves
in feet and the time in minutes required

to travel the above distance.
• • •

Question—An elevator lifts 21 people

60 feet in 3 minutes. Counting 12 people
to the ton, what is the work done and
what is the power of the machine?

Answer.—If 12 people weigh 1 ton, 21

21 21

would weigh— tons or—X2,000 pounds
12 12

= 3,500 pounds.

3,500 X 60 = 210.000 foot-pounds,
which is the work done.

210,000 foot-pounds in 2 minutes =
105,000 foot pounds per minute, and as

one horse power=33,000 foot-pounds per
minute, therefore the power of the ele-

vator is

105,000 2

== 3— horsepower.

33,000 11
• • •

Question.—If it requires 300 pounds
pressure on the tool of a lathe to take a

cut 3-16 inch deep at a 32 feed, what
horse power motor would be required
to operate the machine. The diameter
of the work is 28 in., the speed of the

driving pulley which is geared 4 to 1 is

40 r.p.m. and the efficiency of the gear-
ing is 85 per cent.

40
Answer.—The work makes — = 10

4
r. p. m. Circumference of the work is

Speed, therefore.

is 7.3.3X10=73.3 ft. per min. Force is

300 pounds, and horse-power then is

73.3X300 73.3
= =.666 h.p. On account of

33,000 110

tlie gearing losses, this represents 85%
of the required power. Power needed

.666

then is X100=.784 h.p.

85
• • •

Question—The arm of a prony brake

is 3 ft. long. If the engine run at 120

r.p.m. and the load on the scale be 20

pounds, wliat actual power is the engine

devolojiing?

Answer.—The number of foot-pounds

developed would be the circumference

of a circle of 3 ft. radius multiplied by

the r.p.m., multiplied hv the load on the

22

scale. This is 6X—X120X20, and

7

22 120X40
horse-power=6X— =-=2.74 h.p.

7 33.000
• • •

Question.—Instruments show that the

electrical power input to a boring mill is

27.8 amperes at 220 volts. A previous test

of the motor showed the stray power

and other losses to be 3.8 amps. What
horse-power is required to operate the

machine?
Answer.—One l'orse-power=746 watts.

Number of watts used is 24X220=5,280.
5280

Amount of liorse-power is =7.07h.p.

746
• • •

Question.—-In the above example, the

larffe gear is 35 inches in diameter. If

the speed be l^^i r.p.m. what is the direct

pressure against the gear teeth?

Answer.—The circumference of the

cear is

35 22 55
—

^ X —
^ = — ' *'"•' surface speed =

12 7 6

55 3 55

—X—=—=:13.75 ft. per min.

6 2 4

7.07 horse-power = 7.07X33,000 =
233,310 foot- pounds.

233,310

Pressure on gear teeth

13.75

16.968 pounds or SV, tons.

Question.—A triple threaded worm
firives a 72-toothed gear. How many
revolutions will be made by the gear for

every 100 made by the worm?
Answer.—-For every revolution of the

worm, the gear advances three teeth.

For 100 revolutions of the worm the

gear would advance 3X100=300 teeth

300

or =4.16 revolutions.

72
• • •

Question.—How fast could a 3 ton ele-

vator be raised by a 4 h.p. motor, con-

sidering the unbalanced weight of the

elevator to be .500 pounds and the effici-

ency of the machinery to be 75 per cent?

Answer.^A four h.p. motor with

gearing of 75 per cent, efficiency could

33,000X4X3
perform = 99,000 foot-

4

l)ounds of-work.

The loaded elevator weighs (3X2,000)
-4-500= 6.500 lbs. With a power of

99,000 foot-pounds per min., this load

99.000

could be raised =15.23 feet per

6,500

Question.—A pump workinu- 8 hours

per day is required to keep a tank,

which is elevated 60 feet, full of water.

The tank is 14 feet in diameter, 16 feet

high and is three-quarters emptied every

day. With friction and mechanical

losses aniounting to 40 per cent., what

size motor would be required to operate

the pump?
Answer.—The volume of the tank is

22 7X7X22X16
7»X—X16= = 2464 cu. ft.

7 7

Weight of water=2,464X62V2=154,000
pounds or 34X154,000=115.500 pounds

115.500

to be raised in 8 hours. The height is

60-1-16=76 feet. 115,500 pounds in 8

hours= =240 . 625

8X60
pounds per min. To raise this 76 feet

requires 76 X 240.625 foot pounds or

76X240.625
h.p. With a loss of 40 per

33,000

cent. The rating of the motor would be,

76X240.625X100 = .923 h.p.

33,000X60
-®

U.S. BRASS FURNACE PRACTICE.
TJRASS Furnace Practice in the^ United States is the title of Bul-

letin No. 73,' issued by the Bureau of

Mines, Washington. D.C.. containing the

results of an investigation undertaken

to ascertain the melting and fuel losses

in present brass-melting practice and to
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indicate, as far as possible, methods by
which these losses might be reduced. Dr.

H. W. Gillett, alloy chemist of the

Bureau, conducted the investigation, and
is the author of the bulletin.

Magnitude of the Industry.

The magnitude of the industry and

»
other important features are indicated

in the accompanying extracts from the

preface of Charles L. Parsons, chief of

the Division of Mineral Technology of

the Bureau:
There are in America to-day some

3,600 plants melting brass and bronze,

and 1,000 of these melt non-ferrous

alloys exclusively. Allowing for the

present recovery of waste metal, it ap-

pears that in current practice, between

the purchase of the raw metal and the

completion of the finished product, at

least 5 per cent, of the original metal is

lost. In the melting of non-ferrous al-

loys, taking into consideration all such

alloys and all furnaces and fuels used,

it is shown that from 90 to 95 per cent,

of the heat units in the fuel do no use-

ful work. On the basis of $120,000,000

being the value of the metal passing

through brass and bronze furnaces each

year, a 21/2 per cent, melting loss,

equivalent to 5 per cent, loss on metal

bought, means an annual loss of $3,000,-

000 in metal alone. Simply reducing

the average metal loss to that of present

best practice would mean a saving of

over $1,500,000 a year. If fuel efficiency

and crucible 'life could be brought from

present average to best practice, half

million dollars more, at least, could be

savedl

Proper Records and Control.

The lack of proper control and of pro-

per records in most furnace practice has

been brought out through the investiga-

tion. Few of the plants are under tech-

nical control. The firms that keep pro-

per records, and hence have the neces-

sary knowledge, invariably employ a

trained metallurgist to supervise the

melting furnaces, and these firms almost

always have the lowest losses. The lack

of technical control is emphasized by
reports of metal losses varying from
one-tenth of 1 per cent, to 22 per cent.,

and fuel efficiency from 1% to 16 per

cent. The need for thorough technical

control in the majority of our foundries

and casting shops is clearly evident.

Operators' Inefftciency.

Another waste not so readily ex-

pressed by figures, but which none the

less really exists, is the loss of efficiency

of the workers in the industry through
occupational disease and accidents due
to a lack of safety precautions. A few
of the firms reporting have given careful

consideration to the prevention of dis-

ease and accidents, and it is shown that

by the enforcement of simple,- proper
precautions, occupational disease may be

eliminated and the non-ferrous alloy in-

'dustry placed beyond reproach as to the

health and safety of its employees. In-

vestigation has also magnified the need
of an efficient electric melting furnace
in the alloy industry, and a pyrometer
which can be used as a workman's tool.

These two problems are now under in-

vestigation by the Bureau of Mines.

Melting Loss and Copper Consumption.

The losses, both of metal and fuel, in

melting brass and bronze are large. The
net loss of metal, if all recovery of any
sort be deducted and if all the brass and
bronze alloys be included, will average

not less than 2.5 per cent. Extreme fig-

ures reported are 22 and 0.1 per cent.,

the former figure being unusual and not

representing regular practice and the

latter not being verified. Extremes of 8

and 0.5 per cent, are well substantiated.

The total melt will average about twice

the raw metal bought, because of the re-

melt of crop ends and scrap in rolling

mills and of gates and sprues in foun-

dries. Some foundries making light

castings melt 3 lb. of metal to get 1 lb.

of castings. A ratio of 2 lb. of metal to

1 lb. of castings is common, and IV2 to

1 is low. If, then, the whole industry

be considered, a loss of 2.5 per cent, on
the gross melt is equal to about 5 per

cent, on the raw metal bought.

The consumption of copper in the

United States in 1911 was about 680,-

000,000 lb. If two-thirds of this total,

or 450,000,000 lb., be considered as hav-

ing been used for making brass and
bronze, and if the average copper con-

tent of the alloys used be assumed as 80

per cent., the deduction would be that

about 560,000,000 lb. of brass and bronze

products was made from new copper. It

seems conservative to estimate that at

least two-thirds of the copper consumed
in the country is in the form of brass

and bronze, as W. S. Lathrop states that

one corporation, making mainly wrought
yellow brass, uses in its various plants

approximately a third of all the copper

consumed in the United States. To this

must be added the old metal used. Half
as much old scrap or alloyed ingot as

new metal—that is, 280,000,000 lb.,

seems a fair estimate, so that 849.000,-

000 lb. should represent the total metal

bought. The average value of brass and
bronze being taken at 15c a pound, by
this method of figuring $126,000,000

would be the value of the metal passing

through the brass and bronze furnaces

of the United States in a year. For pur-

poses of computation the estimate of

$120,000,000 has been taken.

A 21/2 per cent, melting loss, equiva-

lent to a loss of 5 per cent, on the metal

bought, thus means $3,000,000 a year
lost in metal alone. Could this be re-

duced to the 21/2 per cent, loss (equiva-

lent to 1% per cent, on the melt) shown
by good practice, a saving of $1,500,000
a year would result. If the fuel eon-

sumption and crucible life were brought
from the average practice up to good
practice, and if furnaces that cut down
or eliminate crucible cost and allow

greater production with less labor cost

were used wherever practicable, a saving

of at least another half million would
be made, or a total of $2,000,000 a year
that the non-ferrous alloy industry of

the United States might save merely by
bringing average furnace practice up to

the standard of the best practice.

Fuel Efllciency.

The fuel efficiency is found to vary be-

tween 11/2 and 16 per cent., the average
being 4 to 9 per cent. If all fuels and
all furnaces be considered it is doubtful
whether the average fuel efficiency is

more than 7 per cent, of the theoretical.

Dr. Gillett sent out about 2,000 lists of

questions to 1,650 plants, only 230 of

which sent any data, and about 50 of
these stated that they had no records.

The information obtained was sup-

plemented by personal visits to some 80
foundries and rolling mills in 13 States.

It is believed, however, that the data ob-

tained represent the practice of the great

bulk of firms melting brass.

ILLUMINATING ENGINEERS' SO-
CIETY CONVENTION.

AT the Illuminating Engineering Society

Convention, which meets in Cleve-

land, Ohio, from September 21 to

26, the accompanying list of papers,

among others, will be read and dis-

cussed:

—

Factory Lighting—By Hogue and
Dicker.

Planning for Daylight and Sunlight in

Buildings—By Marks and WoodweU.
Notes on the Ulbricht Integrating

Sphere and Arc Lamp.
Effect of Room Dimensions on Effi-

ciency of Lighting Systems—By Ward
Harrison.

A New Standard Light Source—By
L. A. Jones.

Artificial Daylight: Its Production
and Use—By M. Luckiesh and P. E.

Cady.

Characteristics of Gas-filled Lamps

—

By G. M. J. Mackay.
Recent Improvements in Gas Lamps

—

By a Welsbach representative.

The Locomotive Headlight—By J. L.

Minick.

Present Practice in Machine Shop
Lighting—By Powell and Harrington.

The Development of Daylight—By E.

J. Brady.



238 Volame XII.

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

IMPROVED MOTOR DRIVEN PAT-
TERNMAKER'S GRINDER.

Gil. I5ESLY & CO., Chicago, have

irought out an improved motor-
* Invon patternmaker's grinder, the

following illustrated article being rela-

tive to same. This combination machine
(Fig. 1) which is claimed to be a big

labor saver on wood pattern work, has

a steel disc wheel faced with Garnet
paper for grinding flat surfaces and ex-

ternal curves; and a drum sanding at-

tachment for grinding internal surfaces

—both straight and curved. The con-

struction throughout is fully up to the

standard of the very highest grade of

macliine tools, the flat disc wheel, ad-

justable work tables and various work-

table attachments, graduated, insuring

extreme accuracy in angularity and di-

mension at trifling labor cost.

With this machine an apprentice is

capable of performing much of the work
which heretofore had to be done by a

skilled workman. Cheaper pattern

lumber can also be employed, as the

machine will grind any kind of wood,

and even nails or screws which may pro-

trude to the ground surface. What has

heretofore been considered trimmer work
can be done quicker and better on the

grinder, as well as much of the turning

and smaller machine planing, and a

large portion of the hand work, such as

sanding, planing, cornering and general

hand fitting and finishing.

In addition to doing the work quick-

er, the grinder produces straighter flat-

ter surfaces, better glue joints, more ac-

curate angles and dimensions as well as

better finish. Ground surfaces are

claimed to make the best glue joints

FIG. .MOTOR-DRIVEN PATTERN-
MAKER'S GRINDER.

known for wood patterns, and with this

machine an ordinary workman can make
as good a glue joint as an expert. Same
applies to jointing split core boxes. An
apprentice can renew the grinder ab-

rasive material, bnt it takes an expert

to sharpen knives for trimmers, machine
and hand planes, etc.

The -grinding wheel is of steel 30 ins.

diameter and similar to wheels used on

disc grinders, except that, for grinding

wood, the abrasive sheet or circle is

cemented to the wheel while in position

on the machine and without the use of a

press. A special quick-drying cement is

used for this work. A worn out circle

may be removed and a new one made
ready for use in a few minutes time.

The spindle construction is similar to

other high grade disc grinders, in that

provision is made for taking up all end

play so that extremely accurate work
may be accomplished. The disc wheel is

served by an adjustable work table 14

ins. wide by 40 ins. long, which may be

tilted by means of the worm gear hand

wheel (Fig. 2), and locked at any angle

from 75 degs. to 135 degs. from the

plane of the grinding disc. Large dis-

tinct graduations are provided to indi-

cate this angular position.

In order to be able to change the

angular position in one operation, the

table is hung from one end and tilts

from an adjustable circular gibbed bear-

ing so stationed that edge of table al-

ways remains 1-32 ins. from face of

grinding disc regardles of the angular

position of the table top (Fig. 2). This

is an important feature because ordinary

tilting tables incline to move away from

the grinding disc when tilted; naturally

PIG. 1. MOTOR-DRIVEN I'ATTERNMAKEK 'S GRINDER. FIG. 3. MOTOR-DRIVEN PATTERNMAKER S GRINDER.
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rtquiring a second adjustment to bring

them up to the face of the wheel. The
work table has vertical adjustment of

25 ins., and may be swung away from
the grinding disc for convenience in re-

setting the wheel or for facing off extra
large patterns. It is also counter-
weighted, and each adjustment is lock-

ed with a single handle nut insuring
easy and quick manipulation. Four
work table attachments, indispensable
on wood pattern work are provided as
follows

:

The sizing circle guage for grinding
cylindrical or conical work like core

prints.

The sliding bevel gauge, graduated
for accurately squaring or beveling.

The sizing bevel gauge graduated,
which carries an adjustable stop screw
so that work may be ground accurately

to size and duplicated.

The angle plate for free hand corner-

ing of thin work.

The work table top has a groove par-

alleling the face of the grinding disc,

and the work table attachments slide in

this groove. These attachments are
shown on floor and on work table in

Fig. 1.

The drum sanding attachment has a
work table 24 ins. x 28 ins., which may
be tilted and locked at any angle from
85 degs. to 105 degs. from axis of sand
drum. Large, distinct graduations are
provided to indicate the angular adjust-

ment. The sand drum shown is 2V2 ins.

diameter by 12 ins., long, but drums
from 1 in. to 6 ins., diameter of any rea-

sonable length may be used. The work
table has a central angular opening 8%
ins., diameter into which are fitted cir-

cular plates with center holes to accom-
modate drums of various sizes. The
sand drum runs at 2,250 r.p.m. and is

given a vertical reciprocating movement,
while running, to equalize the wear on
abrasive. This movement is adjustable

from to 4 ins. A self oiling friction

clutch coupling is provided between
grinding spindle and drum sanding at-

tachment to enable operator to stop the

drum Sander regardless of the disc wheel.

Fig. 3 shows an improved motor drive

for the machine, this form of drive hav-

ing, the makers state, proven more sat-

isfactory than gears or silent chain. A
standard motor, equipped with belt

tightening attachment is mounted on an
angle plate at back of a standard belted

grinder, and the drive is through endless

leather belt as shown. The motor is of

3 h.p. intermittent rating, and it will be
noted tliat nn extra wide belt is used
to prevent slippage due to fine wood dust
getting on pulleys.

The following general specification in-

dicates a few additional features con-
cerning the capacity and scope of the

grinder:

Disc wheel 30 or 40 ins. diameter by
% ins. thick.

Spindle pulley 12 ins. diameter for 6

ins. belt.

Spindle 21/2 ins. diameter by 37% ins.

long.

Length of each bearing bushing 8 ins.

Diameter of work table post, 4 ins.

Height to center of spindle, 38 ins.

Floor space of bed casting, 30 x 42
inches.

Operating floor space for machine, 8
ft. X 12 ft.

Shipping weight, motor driven 3,000

lbs.

®
METALLIC TAPE THREADER.

THE Lufkin Rule Company of Can-
ada, Ltd., Windsor, Ont., have re-

cently put out a patented measur-
ing tape attachment, known as a
a Threader, which will hereafter be fur-

nished with their metallic woven tapes
without extra charge. The threader is

a loop and stud arrangement, by means
of which tlie tape, though securely fast-

ened to the winding drum of the case

when in use, can yet be readily detached
from it and a new tape as readily at-

tached, no manipulation of the case,

case screw or drum being required to

do this.

Woven tapes are sometimes torn by

MKTALLIC TAPE THREADER.

accident or through long use often be-

come soiled and worn in such a way that
they must be replaced while the case is

yet in very fair condition. The line usu-
ally outwears it, and representing ap-
proximately half of the value of the out-

fit it is of considerable importance that

it be a simple matter for anyone to in-

sert a new tape in the old case as often

as necessary and tlius get the fullest

measure of use out of the case as well

as the tape. Metallic tapes without
cases are quite generally stocked by
supply houses, etc. ,and can always be
easily obtained. Attachment is perfect-

ly and easily accomplished by means of
the threader.

A NEW HIGH TEMPERATURE
CEMENT

A NEW high temperature cement re-

cently placed on the market by the H.
W. Johns-Manville Co., New York, is so

composed that it vitrifies at as low a

temperature as 900 degs. F., and with-
stands 2,760 degs. F. before melting. At
1,500 degs. F. is has a carrying capacity
of 2,030 pounds per cubic inch, indicat-

ing especially high mechanical strength.

This new cement—the latest of several

high temperature cements produced by
this company to meet different condi-

tions within recent years—is claimed to

be adapted for comparatively low tem-
perature furnace work. It is especially

recommended for building door jams and
lining doors in low temperature furnaces
and as a fire-brick for repairing and
patching parts of low temperature furn-

aces; building stoker gates in water
tube boilers, building baffle walls; lining

covers of brass melting furnaces, inci-

nerators and hardening furnaces; build-

ing dampers of incinerators, and as a
firebrick mortar for repairing and patch-

ing doors in re-heating and glass anneal-

ing furnaces subject to severe abrasion.

J-M No. 26 cement can be applied to gas

retorts for patching while they are hot.

There are many conditions under
which it is necessary to surround iron

bars with a refractory material and this

new cement admirably fulfills the re-

quirements, particularly in the construc-

tion of annealing furnace doors, which
are usually of very large dimensions, and
where it is necessary to use vertical and
horizontal bars as a reinforcement to the

frame. This cement used in conjunction

with cushions of asbestos paper around

the bars has been found very efficient

for this purpose.

®
HENDEY DUPLEX LINCOLN

MILLER.
THE illustrations show the size No. 16

Duplex Lincoln Miller of extra heavy

design made to meet the most exacting

demands of high speed production, by
the Hendey Machine Co,. Torrington,

Conn. The bed is massive and has extra

wide top surface with square lock for

supportinir and aligning headstocks and
saddle. The main spindles have taper

journals on front end running in annu-

lar bearings lined with Lumen metal.

The «pindles have No. 12 Brown &
Sharpe taper hole in front end with

threaded nose, and an arched bar is cast

integral with power shaft bearings,

thereby hpljiing to maintain their align-

ment on guides, and also acting as a

belt guard.

Heavy connecting links serve to tie

the power shaft and main spindle bear-

ings together, two links l)ping applied to

each head I'or autonuifically controlling

the engagement of gear train in the

splTidle drive, no matter what elevation

may be given to spindles. The gears are

fully encased by guards which have com-
pression grease cups for lubrication of

gears. The spindles have unit control

for elevating in unison. The overhead
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arm or tie bar has . three, pendants for

arbor support, and fitted with split bear-

ings hinged, so that the bottom half

falls away to facilitate quick removal
of arbor. The table is fitted with power
quick return, being geared for an ap-

gas by the introdnction of regenerative

ovens.

NEW SUCTION LUBRICATOR
A NEW and novel lubricator, made in

three sizes for %-in., 1-in. and lV2-in-

therefore, to be universal and fool-proof,

and likely to prolong the life of pneu-
matic equipment, besides conserving the

amount of lubricant used, thereby in-

creasing efficiency and reducing main-

tenance costs.

HENDEY NO. 10 DUPLEX LINCOLN MILLER. HBNDET NO. 16 DUPLEX LINCOLN MILLER.

proximate speed of 100 ins. per minute.

It also has high sides for confining cut-

ter lubricant.

This machine when fully equipped
with fixtures and cutters for manufac-
turing operations is capable of a high
rate of production. It is made in differ-

ent lengths of bed, and is furnished with
tables of different working dimensions.
It can be had with or without oil pan,
pump and piping equipment as desired.

SYSTEMS OF COKE OVENS.
THE July issue of the Kevue de Metal-
lurgie contains an extensive study of the
principal systems of regenerative coke
ovens, by M; Charles Berthelot, chiefly

concerning their stability, and their eco-
nomic applications. The points consid-
ered include the obtaining of the maxi-
mum coke yield, the maximum yield of
by-products, the quality of the gas, and
the solidity of the design of the oven.
The ovens examined consisted of:

—

(1)—Recuperative ovens, Solvay type.

(2)—Longitudinal regenerators in par-
allel. Otto, Collin, Still, Piette, Simplex,
and Carves.

(3)—Longitudinal regenerators in
series, Coppee type.

(4)—Transverse regenerators in par-
allel, Koppers.

(5)—Transverse regenerators in series,

Lecocq.

The various furnaces are examined at

considerable length, and note is made
of the great increase in variable surplus

pipe connections, for use particularly on

devices operated by compressed air, has

just been brought out by the Vulcan

Engineering Sales Co., Chicago, and is

illustrated in the accompanying cut. The
principle involved is one of suction. A
chamber containing an absorbent is kept

saturated from large oil storage cham-
ber surrounding it, and air passing

through the lubricator becomes sufficient-

ly charged with oil to properly lubricate

all surfaces with which it subsequently

comes in contact.

This device is entirely automatic, be-

cause suction action takes place the in-

A NEAT ELECTRIC SWITCH.
THE Duncan Electric Co. of Montreal

have placed on the market a new line of

standard electric fixtures. Their policy

has been to simplify the various pieces,

the new rosettes, sockets, extension

plugs, switches, etc., being planned to

give the least possible trouble to wire-

men.

The latest addition to the list is a

switch which when connected up is flnsh

with the wall. Through a neat little

rectangular-shaped brass plate a small

brass lever extends, on the end of which

is screwed a spherical brass ball; the

NEW STYLE SUCTION LUBRICATOR.
FLUSH W.\LL

SWITCH.

stant air moves, and it ceases immedi-
ately the air is shut off. The take-up of

oil is extremely moderate though con-

tinuous when air is being used. The ap-

paratus can be attached to the air line

in any position and operates in any
plane or at any angle and can be filled in

no matter what position. It is claimed.

switch being operated by throwing the

lever up or down. The features of the

switch are its ornamental flush mount-
ing on the wall and the simplicity of its

parts. The little switching lever is in-

sulated from the current by the intro-

duction of a porcelain link in the operat-

ing levers.
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LABOR'S ANNIVERSARY DAY.
AFp]ATrRE of tlip many Labor Day sfatherings was

the whole-hearted loyalty expressed towards our

Empire in its fi<rht for a world-wide freedom from
the dual curse of autocracy aud militari.sm, and the deter-

mination to aid in accomplishing the desired end by giving

of themselves and their substance. The world to-day owes
much to organized labor, although bubbling-over enthusi-

asm has been responsible for a number of excesses, yet it

should not be forgotten that much of the civilization and
liberty we now enjoy and hold as sacred as life itself, were
in their initial stages marred • by afterwards regretted

excesses. w '

BUSINESS DEPRESSION A 20TH CENTURY
SCANDAL.

THERE is a growing disposition on the part of the

general public to investigate for themselves the re-

currence of periods of business depression and to

ignore the abstruse and for the most part unphilosophie

utterances and declarations of self-styled financiers.

Business depressions both on account of their almost
measured regularity and of their severity are positively

a 20th Century scandal, and thanks to the cultivation of
a higher degree intelligence among the great mass of our
people, and therefore a minimizing of the tendency to be
led and directed blindly by a self-elected few whose judg-

ment and capacity in the matter of handling a nations'

cash resources has never exceeded normal, there is a

prospect that the old regime and old order of things are

destined for replacement.

The trouble with business enterprise to-day in Canada
is that it is not being financed by our banks as it ought,

and until a race of men who have been reared outside of

the antiquated confines of a Canadian banking system
displace the sleek, smug devotees of a tight-lidded cash-

crammed chest, the needful relief will not be forthcoming.

Canadian bankers are reared to a system which is equally

inflexible as the law of gravitation, and while initiative,

genius, discovery and progress have marked most other

trades, professions and institutions, the business of bank-

ing may still be summed up for the most part as a species

of what-we-have-we-hold.

Much loose talk is being indulged in with reference

to establishing a Canadian moratorium in whole or part,

and to conserving the interests of depositors. At the

same time, much of this gossip is more or less inspired,

which leads us to say that it is quite apparent our bank-

ers liave added to their other superfluous* attributes that

of being panic-stricken. No wonder is it that our fac-

tories and industrial establishments are being put under

the ban, and that too at a time when ? opportunity is

knocking loudly at their door. Further,',, why this un-

natural because uncalled for conservation of and concern

for depositors' interests? The dissemination of news

relative to the latter feature, and the dangling of a prob-

able moratorium establishment are just such things as

will bring about a money panic and a run on our banks

by depbsitors.

There will be no need to worry about depositors with-

drawing their savings, if our banking institutions will

but lie enterprising and loosen up so that the business we
have had all along be followed in a normal way, and tlie

splendid opportunities we now have of extending it be

reasonably taken advantage of.

We are informed that our banks were never so well

fixed in the matter of cash resources, in spite of the fact

that our people have their stockings in process of filling in

their homes. This time-worn tale we note is again doing

duty, but as on many former occasions the laugh is on the

bankers.

Banking reform of all others projected is the most

urgent in this Dominion of Canada to-day, and only its

bringing about will draw progressive men to dispense its

provisions. The riot and excess of speculation and ille-

gitimate enterprise financing and the throttling of our

commercial life with its attendant hardship and misery

which we have become accustomed to in their periodic

alternation will then, and only then, under capable direc-

tion and appreciation of our nation's needs, approach to

and maintain a standard which will fluctuate little either

side of common-sense par.
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Mackinery Display at the Canadian National Exhibition
Staff Article

Although perhaps more so than in recent years, a bigger change in the personnel of
exhibitors of machinery and general m,echanical engineering equipment falls to be noted,

the Machinery Hall is as usual crowded, and the various other locations and departmental
sections easily maintain the reputation of former displays. Our machinery manufacturers
are to be congratulated on the enterprise tfiey have shown in fostering the country's indus-

trial wellbeing.

THE display in the Macliinery Hall

at tlie Toronto Exhibition is quite

up to the usual high standard, a

fact at once gratifying to those who are

interested in this section of our National

Show. It was anticipated by many that

the present unsettled conditions in the

industrial world would adversely effect

the machinery exhibits, but this fortun-

ately is not the case. All the available

space is occupied and the exhibitors are

showing an enthusiasm calculated to re-

form the most confirmed pessimist. That

the majority of exhibitors are looking

for good times ahead is reflected in the

character of the exhibits. Many of the

old familiar names are to be seen on the

signs above the booths, although a num-
ber of former exhibitors are to be noted

as missing on this occasion, their places

I)assed, the first favorable opportunity

should be grasped. Several exhibitors

complained to our representative of the

roof leaking, causing thereby discomfort

to those in line of the shower bath.

Among the Exhibitors.

Among the time honored exhibitors

are to be seen the A. K. Williams Ma-
chinery Co. at the old stand, with their

usual extensive display of tools. The
Canada Machinery Corporation have the

same location as last year and are ex-

hibiting a line of new tools, among them
being an all-geared head lathe and a

radial drill. In the next booth is the

exhibit of Corvan & Co., consisting of

an interesting line of woodworking ma-
chinery. The Preston Woodworking Ma-
chinery Co. have increased their space

warehouses and factories. The utility

of this truck is obvious after witnessing

a demonstration. Close by is to be found
the Dodge Mfg. Co. who are exhibiting a
complete line of their well-known trans-

mission appliances.

Among the new exhibitors, perhaps the
most striking is that of the Victor Saw
Works, Hamilton, Ont. This company
occupy a booth at the east end of the

Hall and have an effective display of

Victor saw blades. The various stages

of manufacture are featured on a board,

while other displays show the different

sizes produced, each being accompanied
by a statement setting forth the par-

ticular work for which it is best suite<l.

An interesting feature is a number of

specimens of alloys used in the steel

from which the saws are made. An ar-

VIEW OF GliUUNDS AND LAKE, CANADIAN NATIOA L EXHIBITION.

have, however, been taken by others.

The need for a new Machinery Hall be-

comes each year more apparent and most
pressing, and while it is hardly to be ex-

pected that the authorities will do any-
thing before at least another year has

this year and are exhibiting a number of

high class machines.

The chapman Double Ball Bearing Co.,

are located in the center of the Hall and
are also showing a new line this year

in the form of an elevating truck for

rangement of photographs and flags with

a globe in the center illustrates graphi-

cally the world-wide use of Victor saws.

To the tired visitor, the booth of the

Wilt Twist Drill Co., will be specially

welcome. Here lounsre chairs have been
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provided for all those who care to avail

themselves of the opportunity, of beins?

able to learn of the company's product

under comfortable conditions. The Pratt

& Whitney Co. are new exhibitors this

year and are showing their well-known

lines of drills, reamers, etc. A booth at-

tracting many interested visitors is that

of the Carter Welding Co., who are

demonstrating an Oxygraph machine.

This mechanism, which is similar to a

pantograph will cut steel plates, with an

oxy-aeetylene flame, to any desired shape.

Welding broken castings with a Davis-

Bomonville oxy-acetylene outfit also

forms part of the exhibit.

Over the way is the booth of the

L'Air Liquide Society also demonstrat-

ing the efficacy of the Oxy-Acetylene sys-

tem for welding and cutting. Various

samples of work done by this process

show the high standard of attainment

possible, also the many kinds of work

that this apparatus is capable of over-

taking. The company have on view a

power or hand-welding machine, also a

hand welder.

An interesting machinery exhibit is

that of the Canadian Fairbanks-Morse

Co., in the Agricultural section. Here

are to be seen stationery and marine oil

engines, while in an adjoining tent is a

complete 25-bag flour mill in operation.

The wheat is seen being passed through

the mill to make flour and finally bread,

etc., all in one tent.

The W. D. Beath Co.'s exhibit of run-

ways attracts considerable attention as

do also that of the General Fire Exten-

guisher Co., who were demonstrating the

Grinnell head. Baines & Peckover have

an extensive display of steel products.

Exhibitors, Exhibits and Representatives

Canulian Tool Steel Co., Toronto.—Picks,
tiliicksnilths' tools, liamraer hwids. etc., made
of Dnctlte steel: also the Dickson patent
wren<h. Representatives: R. I. Heniierson,
Fred C. Fowler.

tarter Weldlnjr Co., Toronto.—Davls-Bour-
nonville Co., oxy-nc-etylene welding outfits. De-
monstrations with oxygraph cutting machine.
Representatives: W. Carter, H. W. Carter and
i'. Sorlcy.

Canada Machinery Corporation, T.,til., Gait,

Ont.—Wood working tools, consisting of clialn

niorticcr, 24-in., planer, matcher anci inolder;
tenoning machine with cut-off saw: 12-in.

niolder; Iron working tools consisting of a

20-in. X 30 ft. all geared head lathe; 27 in. x
IB ft., LeBIond lathe, and 4 ft. radial drill.

Uepresentntives: W. Baird, N. Blaln, W. Irv-

ing. R. Pryden.
Canadian Ire Machine Co,, Toronto,—Re-

frigerating plant in operation consisting of a

2-ton York machine, double pipe condenser,
freezing tank, etc: parts of n 4-ton York ma-
chine showing genera! construction. Repre-
sentatives: r. E. Allison, C. II. Bower.

Can»<la Hart Wheel Co., Hamilton, Ont.

—

Complete! line of abrasive wheels, razor hones,
etc., and saw sharpening machine. Represen-
tative: F. S. Morrison.

Cowan & Co., Oalt, Ont.—Two chain saw
morticcrs, vertical hollow chisel mortlcer, 6
in., four side rnolder, power feed rip saw. sur-
face pl.'iner with round cylinder grinding and
Jointing altachnicnt. Representatives: W.
Cowan, S. F. Barrows.
Cnnanlldated Klectrlc Co., Toronto.—King

Edward electric motors, % to 25 h.p. : electric
fittings, conduits, switches, etc. Representa-
tive: J. a. Howorth.

The Canadian Fairbanks-3Iorse Co., Toronto.—^Exhibit in agricultural section of gasoline
engines, direct connected pumps; various
sizes of 2 and 4-cycle marine oil engiues up
to 25 h.p. ;

pneumatic water systems. Rep-
resentative: R. B. Dargavel.

Clinia?c Good Roads Machine Co., Hamilton,
Ont.—Cllma.x hand balers in two sizes for 200
and 100-pound bales respectively. Represen-
tative: H. Robinson.

Commercial Oil Co., Hamilton, Ont.—Full
line of oils and greases; special transmission
grease: liquid and stick belt dressing; com-
plete line of Sharp spark plugs. Represen-
tatives: A. W. Houlding and F. C. Walsh,
with J. M. Mackemiey, representing the Sharp
Spark Plug Co., Cleveland, Ohio.

Canada Mcjal Co., Toronto.—Complete line

cf Babbitt metal, heavy pressure bearing
metal, solder, lead pipe and ingot metals, also
plumbers' supply department fully equipped.
Representative: W. G. Harris, W. G. Harris,
Jr.

Dominion Beltlngr Co., Hamilton, Ont.

—

Maple Leaf stitched cotton duck belting for
power transmission and conveyors; belt dres-
sing. Representative: J. Scott.

VV. D. Beath & Son, Ltd., Toronto.—Demon-
stration of overhead industrial tracks and
runways.—Representative: W. D. Beath.

The Canadian Morehead Mfg. Co., Wood-
stock, Ont.—Moreliead line of steam and con-
denser traps. Representative: E. J. Blckle.

The Canadian General Fire Kxtinguisher
Co., Toronto.—.\utomatic sprinkler fittings,

steam supplies, Chapman valves, Grinnell
heads, automatic sprinkler demonstration
Representative: C. H. Burt.

The Dodge Mfg. Co., Toronto.—Complete
line of transmission machinery, Including
steel and split wood pulleys, bearings, hang-
ers, etc. Representative: J. F. Haas.

The Chapman Double Ball Bearing Co., of

Canada, Toronto.—Complete line of ball bear-
ings up to G7-16 in. power and hand oper-
ated efficiency testing plants, i'rictlon clutches,
thrust bearings, etc. Elevating truck for fac-

tories and warehouses. Representatives: W.
J. Murray, Chas. Murray, J. B. Wilson and
W. C. J Hockin.
British Aluminum Co., Toronto,—Full line

of aluminum products. Representative: E.
1 annell.

Cleveland Pneumatic Tool Co., Toronto.

—

Full line portable pneumatic drills, grinders,
sand, rlvetting and chipping hammers, rock
drills, Bowes and Never Leak couplings, etc.

Representatives: J. A. Day, C. O. Garner.

General Machinery Co., Toronto.—G. M. C.

automatic water systems; demonstration of
Luitweiler pumps. Representative: W. Mc-
Laehlau.

Gait Foundry Co. Gait Ont.—Demonstration
of the McNaughton Grate. Representative: F.

W. Donaldson.

The Boiler Repair & Grate Bar Co., Toronto.
—Demonstration of shaking gr..to. Renres-
entatlve: A. H. Hott.

The Klllot Woodworker, Ltd., Toronto.

—

Demonstration of the Elliot woodworker.
Representatives: F. Elliot, G. Elliot.

The Jones & Moore £lectrlc Co., Toronto.

—

Full Hue of Century electric motors. Repres-
tative: W. Dalton.

R. A. Lister & Co., Toronto.—Demonstration
of a Llster-Bruston automatic eO-iight plant
and a 5 h.p. oil engine operating. In the agri-
cultural section are u number of oil engines
ailapted for farm work, alsd .Mellotte cream
.icparators. Representative: L. Burbidge.

», K. McLaren Co., Montreal.—British Oak
X.inned Belting, D.K. Baiuta Bejting, Philips
pressed steel pulleys, D.K. wool split pulleys
and general line of mill supllles. Representa-
tive: W. S. Hamilton.

J. L. Morrison & Co., Toronto.—Bookbind-
ers' and printers' machinery. Representative:
\y. I>oldring.

The Massey-Harrla Co., Toronto.—A num-
ber of gasoline engines in operation, pumping
outlits, power sprayer, etc. Representatives:
B. tJraham, N. A. Mcintosh.

The National Kqulpment Co., Toronto. —
Peerless automatic waler systems for domes-
tic purposes, and demonstrating a 125-gallon
per hour pumping outflt : also an exiiibit in

the Transportation Building of the Wayne
(Jasoiine and Oil Storage Systems. Repres-
entative: W. T. Bradley.

The Nash Temperature Control, Ltd., To-
ronto.

—

N.ish autoiTiatlc controlling devices for

ings. Representative: ,T. .M. Watson.
The NchaefTer A Bndenherif Mfjr. Co., Brook-

lyn, N.Y.—Display of indicating and recording
gauges, indicators, tachometers, pyrometers,
etc. Representative: Curt E, Oeorgl,

The L'AIr LIqulde Society, Toronto.—^De-
monstrating oxy-acetylene welding; hand or
power welding machine for boilers, tanks,
etc.

; hand welding machine for light work,
acetylene generators and numerous specimens
of work. Representatives: J. Macmillan, T.
Girouard, G. Cooper.

The Pratt « Whitney Co., Dnndas, Ont.—
Display of P. & W. twist drills, reamers, taps,
dies, and milling cutters; also a 10 In. tool
maker's lathe. Representatives: J. D. Dixon.
Webb.

Preston Woodworking Machine Co., Pres-
ton, Ont.—^Belt Sander, power feed saw, 12 in
molder, 36 in., band saw, 24 in. panel planer,
36 in. high speed ball bearing shaper and
Newport attachment for molding machines.
Representatives : W. J. Murray, W. E. Near.

The Siche Gas Co., Toronto.—Oxy-acetylene
welding and cutting plants, Siche gas for
lighting, Oxyweld for welding, Allan-Llver-
sidge acetylene generators for automobiles,
etc., acetylene heaters and stoves. Represen-
tative: L. R. Arnett.

The Victor Saw Works, Ltd., Hamilton.

—

Victor hand frame and power hack saw blades.
Display of saw blades showing different stages
iu manufacturing, and alloys used in making
saws; rail cutting frame with clamps. Rep-
resentatives: C. O. Yackman, W. S. Pollock.
Wilt Twist Drill Co., Walkerville, Ont,—

Complete exhibit of Wilt twist drills and
reamers. Representatives: W. A. Tingle, H
K. Clark.

The Holden Co., Montreal.— Complete line of
portable electric and air tools, rock drills, and
railway supplies. Representative: J. B. Wil-
son.

The Garloch Packing Co., Hamilton.—Full
line of Garloch packings and Keystone grease.
Representative: N. G. Davis.

Tile Arnold Co., Toronto.-The Arnold Auto-
matic Fuel Economizer.
Baines & Peckover, Toronto.—Line of Sa-

ville's tool steel. Triumph Superb; crucible,
vanadium and cold rolled steel; expanded
metal, babbitt metal, chain, wire rope, etc
Representatives: W. M. David, T. A. Steven,
H. W. Marshall, A. McGregor. W. P. WllUamg.
Cling Surface, Buffalo, N.Y.—Belt treatment,

demonstration showing high efficiency of slack
belts with Cling Surface. Representative: J.
A. F.aatry.

S. P. Bowser & Co., Inc., Toronto.—Exhibit
in Transportation Building: Gasoline and
lubricating oil systems. Red Sentry pump for
automobile, curb filling stations. Process
Building: Lubricating oil systems, filtering
systems, etc. Representatives: R. W. Wil-
liams, A. Mcintosh, A. E. Motfatt, E. T.
Murphy, and H. T. Stern.
Belt Grip Pulley Co., Bntfalo, N.Y.—Leather-

faced pulleys for high-speed drives, leather
castors. Representatives: A. B. Finch, C. G.
Hurlburt.

H. F. Mcintosh & Co., Toronto.—Sales
agents for St.ir expansion holts. Representa-
tives: M. Jlclntosh, W. ,1. Starey.

J. J. Martlndale, Toronto,—Demonstration
of the Tupc st.ition.a-ry va<'uum cle.aner for
office buildings, residences, liotels, etc.

The PrcBt-o-Llte Co., Inc., Toronto.—^^I'rest-

0-Lite for automobiles, motor boats, etc.;
compressed acetylene for lighting, welding,
etc. Representative: H. R. Weckerle.

Mai'klntush Hutchinson. Toronto.—Demon-
stration of the Hutchinson portable combina-
tion woodworker with dado, ripping, cross-
cut and boring att;icliments iu two sizes, with
I'/i h.p. and 3 h.p. motors respectively. Re-
jircsenla lives : M. Hutchinson, IT. Trevett.

The Positive Clutch & Pulley Co., Toronto.—Demonstrating the positive combined Jaw
and friction clutch, heavy duty combination
pulley, all-steel pulley and wood split pulley;
gas engine friction clutch. Representative:
R, A. Fraser.

A. K. Williams Machlner.v Co., Toronto.^
I/C Blonil 17 X ,'! heavy duty lathe. Barnes
24-in. drill, Tlari>er planer. Famous wood-
worker, DrummoTid foot-power lathe, Warner
& .Swasey universal turret lathe. Brown &
Bnggs press. Perfect emery grinder, Morris
1-ton worm gear chain block, Lennox throat-
less shear, Evlnrude gasoline engines. Repre-
sentatives: T. Reid, E. <'. (^ronk.

-®-

B, B. Kelliher, chief engineer of the

Q. T. R. has sent in his resignation on
account of ill-health. Mr. Kelliher has

been engaged for fifty years on railway

construction.
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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

Glengamock
Summerlee, No. 1

Summerlee, No. 3

Michigan charcoal iron.

"Victoria, No. 1

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

.

Montreal.

17 75

21 00

21 00

17 75

17 75

20 00

21 00

20 00

25 00

18 50

18 25

18 00

$13 65

15-75

25 00
Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

17 85

17 60

17 35

FINISHED IRON AND STEEL.
Per Pound to IJargre Buyers. Cents.

Common bar iron, f.o.b., Toronto. . 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b, Montreal. 2.00

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.20

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.20

Beams and angles, Pittsburgh . .

.

1.20

Steel hoops, Pittsburgh 1.30

T.OJi., Toronto W»rehooBe. Cents.

Steel bars : 2.10

Small shapes 2.35

Warehonse, Freight and Duty to Pay. Cents.

Steel bars 1-60

Structural shapes 1-75

Plates 1-75

FrelKbt. Pittsburgh to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
Montreal.

Plates, 1/2 in. 100 lbs. ... $2 20

Heads, per 100 lbs 2 55

Tank plates, 3-16 in 2 50

Tubes, per 100 ft., 1 inch 9 50
" 11/4 in.

" 11/0
"

" 13^ "
<( 2 "

2V2"
3 "

SV2"
4 "

9 50

9 50

9 50

8 75

11 15

12 10

14 15

18 00

Toronto.

$2 20

2 55

2

9

9

50

00

00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

MILLED PRODUCTS.

Sq. & Hex. Head Cap Screws 65

Sq. & Hex. Head Cap Screws 65

Rd. & Fil. Head Cap Screws 45-

Flat & But. Head Cap Screws 40-

Finished Nuts up to 1 in. .

.

Finished Nuts over 1 in. ...

Semi-Fin. Nuts up to 1 in. .

.

& 10%
& 10%
10-10%
10-10%

75%
72%
72%

Semi-Fin. Nuts over 1 in.

Studs

72%
65%

80 & 71/2

75 & 5

45

70 & 5

60 & 5

60

60 & 5

35 p.c.

BOLTS, NUTS AND SCREWS
Per Cent.

Stove bolts

Coach and lag screws

Plate washers

Machine bolts, % and less

Machine bolts, 7-16

Blank bolts

Bolt ends

Machine screws, iron, brass

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

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

Fillister head 25 per cent.

Iron livets 75 per cent.

Boiler rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 71/2, 10, 5 p.c. off

Wood screws, flathead,

Brass 75, 10, 71/2, 10 p.c. off

Wood screws, flathead.

Bronze 70. 10, 71/2, 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer billets, Pittsburgh ... $21 00

Open hearth billets, Pittsburgh.

.

21 00

Forging billets, Pittsburgh 26 00

Wire rods, Pittsburgh 26 00

IRON PIPE FITTINGS.

Canadian malleable, 40 per cent.; cast

iron, 65; standard bushings, 70; headers,

60; flanged unions. 60; malleable bush-

ings, 65 ; nipples, 77% ; malleable, lipped

unions, 65.

OLD MATERIAL.
Dealers' Buying Prices. Montreal.

Copper, light $10 50

Copper, crucible 12 00

Copper, unch-bled, heavy 11 50

Copper wire, unch'bled... 11 00

No. 1 machine compos 'n 10 50

No. 1 compos 'n turnings 9 00

No. 1 wrought iron .... 9 00

Heavy melting steel .... 7 00

No. 1 machin'y cast iron 12 00

New brass clippings 8 50 8 75

No. 1 brass turnings ... 7 25 7

Heavy lead 3 50 4

Tea lead 3 00 3

Scrap zine 3 25 3

Toronto.

$11 00

12 25

11 50

11 50

10 75

9 00

8 00

8 50

12 00

50

00

00

50

LIST PRICES OF W. I. PIPE.

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

Cut nails 2 50 2 70

Miscellaneous wire nails. . . 75 per cent.

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

standard.
Nom. Price.
Diam. per ft.

y8in$ .051/2

y4in .06

Extra Strong, D. Ex. Strong,
sues Price SIxe Pricv
Ins. per ft. Ins. per ft.

y8in$ .12 % $ .32

%in
Vain

%in
1 in

iy2in

2 in

2y2in

3 in

Syain

4 in

4y2in

5 in

in

in

in

in

in

in

in

in

y4in .07y2 3^

.06 %in

.08y2 y2in

•111/2 %in
.17y2 1 in

.23y2 iy2in

.27y2 iy2in

.37 2 in

.58y2 2y2in

.76y2 3 in

.07y2 1

.11 iy4

.15

.22

.30

IV2
2

2y2
.36y2 3

.5oy2 3y2

.77 4

6

7

8

8

9

10

10

10

.92

1.09

1.27

1.48

1.92

2.38

2.50

2.88

3.45

3.20

3.50

4.12

3y2in

4 in

4y2in

5 in

6

7

8

9

10

in

in

in

in

in

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

4y2
5

6

7

8

.35

.37

.52y2

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

W. L PIPE DISCOUNTS.

The following are Toronto jobbers'

discounts on pipe in effect, April 21,

1913:

standard

4, % in.

Battweld
Black Oal.

2 in

2y2 to 4 in. .

4y2 to 6 in.

7, 8, 10 in.

64

69

73y2

49

58

631^

73 63

Lapweld
BUck Oal.

69y2 59%
72 62

72 62

66y2 55y2
X strong P. E.

46y2

54

58

59

Vi, % in 56y2

y2 in 64

% to iy2 in. . . 68

2 to 3 in 69

2y2 to 4 in

4% to 6 in

7 to 8 in
XX strong P. E

y2 to 2 in 43 33

66

67

58

56

58

47

2y2 to 4 in. 43 33

METALS.
Montreal. Toronto.

Lake copper, carload . . .$15 00 $14 00

Electrolytic copper 14 75 14 50

Casting copper 14 25 14 00
Spelter .

'. 6 50 6 00
Tin 50 00 45 00

Lead 5 00 5 00
Antimony 25 00 20 00

Aluminum 20 00 25 00
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MISCELLANEOUS.
Cent*

Putty, 100 lb. drums $2.75

Red dry lead, 5 cwt, casks, per cwt. 6.40

<xlue, French medal, per lb 0.14

Tarred slaters' paper, per roll .... 0.95

Motor gasoline, single bbls., gal. .

.

0.21

Benzine, per gal 0.20

Pure turpentine 0.67

Linseed oil, raw 0.70

Linseed Oil, boiled 0.73

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs 3.25

Pure Manila rope 0.16

Lard Oil, per gal 0.60

CHAIN.
% inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

1/2 inch 3.45

9/16 inch 3 45

% inch 3.35

% inch 3.25

% inch 3.15

1 inch 3.05

Above qnotatlons are per 100 lb. weight.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

7/16 to i/a-in. • •

.

45.00

0.178 to 0.4218.. 56.25

0.125 to 0.175... 62.25

0.101 to 0.120... 67.50

36.00 21.00

45.00 26.25

49.80 29.05

54.00 31.50

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $2.75 $2.85

Canada plates, ordinary, 52

sheets 2 90 3 15

Canada plates, all bright... 4 00 4 10

Apollo brand, 10% oz.

(American) 4 50 4 40

Queen's Head, 28 B.W.G 4 30 4 65

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45

Gorbal's Best, No. 28 4 40 4 65

Viking metal. No. 28 4.00 4.20

CAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Quotations f.o.b. foundry.

POLISHED DRILL ROD.

Grade Grade Grade

Dia. In. 12 3

49/64 to li/a-in ..$37.50 $30.00 $17.50

33/64 to ?4-in. . . 41.25 33.00 19.25

Montreal, Sept. 7, 1914.—Conditions

have undergone a slight change for the

better during the past week. A great

deal of excellent work has been done by

the press in educating the people to ap-

preciate the importance of the great

wave of industrial prosperity which may
soon overtake Canada. However, the seed

has largely fallen on barren ground as

yet, for there are many yet to teach and

enlighten. Consternation reigned su-

preme in business circles during the

opening days of the war, and those men
who were then panic-stricken are now
more • or less ashamed of themselves.

Their mistake has taught both them

and their neighbors a wholesome lesson.

Tlius it is .seen in business circles that

conditions are gradually improving. The

Government at Ottawa is arranging

matters so that both the Grand Trunk
Pacific and the Canadian Northern Rail-

ways will be able to obtain tb* i-ressary

cash against the country's [guarantee,

while the City of Montreal has made
most favorable arrangements with the

Bank of Montreal for its finances during

the next five years. The financing of the

Western wheat crop has been a source of

much speculation, bnt it is now nnder-

stood that arrangements have been com-

pleted and the banks have extended prac-

tically the same lines of credit as were

in existence last year. All these actions

on the part of the banks and the Govern-

ment seem to have had a great influence

on the spirit of the people generally. Of
course, it cannot be denied that trade is

still in a demoralized condition, even al-

though a decided improvement in the

general complexion of business is notice-

able. There is no doubt now that the

allies are slowly, surely, and irresistibly

weaving their net around the enemy, and
soon our forces will be ready to strike.

When the blow falls, a crisis in the his-

tory of the world will have been reached,

and Germany as a factor among the

powers of Europe will cease to exist.

Steel Market.

Little or no change has taken place

during the last week. Prices have

scarcely moved, and sales have been very

light indeed. There is, however, a pretty-

general feeling that the steel business

will shortly pick up and continue to im-

prove gradually, if slowly.

Pig Iron.

The market in pig iron has been very

Prices In cents per pound are quoted for the
different grades.

BELTINO—NO. 1 OAK TANNED.

Extra heavy, single and double... 60%
Standard 60 & 10%
Cut leather lacing, No. 1 $1.10 lb.

Leather in sides 95c

BELTING RUBBER.
Standard 60%
Best grades 30%

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.

COLD DRAWN STEEL SHAFTING.

% inch $ 4.95

1 inch 8.05

1% inch 12.65

1% inch 15.30

11/2 inch 16.50

1% inch 19.40

1% inch 22.50

1% inch 25.80

2 inch 29.30
Prices quoted are cents per foot.

slack. Prices fluctuate little, the trade

in British pig being practically nil.

Machine Tools and Supplies.

The outlook for machine tools is still

unimproved, although those houses deal-

ing in supplies as well as tools still re-

port a fairly large number of sales. All

are of the small variety, and the total

does not represent a very great turnover.

Metals.

The metal market seems to be holding

its own. The sales for the week are not
large, and the prices remain the same.
Tin is the only metal whose probable

change in price is looked for.

Toronto, Ont., Sept. 8, 1914.—Business
conditions, generally speaking, are un-
changed except that perhaps a more con-
fident spirit exists than has obtained
since the outbreak of hostilities. This
however, may be caused by the fact that
we are getting more accustomed to the
situation. A spirit of caution prevails,

but as time passes that will be relaxed,

and being a natural sequence of the war,
if not overdone, is to be commended.
One thing to lie feared is an excess of
caution accounting almost to a scare,

which is to be avoided at all costs.

Manufacturers are becoming more ac-

customed to prevailing conditions, and
are beginning to realize that while trade
may be restricted in some lines for a
time, there are possibilities for expan-
sion in other lines.
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The advantages that will accrue to

Canada on account of the war will only

be known after a full investigation into

the possibilities of developing trade,

both home and export. There are many

points to be considered, and it is too

early to say what lines are most likely

to be developed. That fact tliat the De-

partment of Trade and Commerce, and

in addition several Boards of Trade, pro-

pose to make determined efforts to

secure trade in markets formerly held

by Germany, augurs well for the indus-

trial development of the Dominion in the

future. A great opportunity is before'

the country, let, therefore, full advan-

tage be taken of it, and no time be lost

in availing ourselves of the conditions

with which we are confronted. Our

friends over the border are alive to the

opportunity, and will be quick to take

full advantage. A strong effort should

therefore be made to capture all the

foreign trade that it is possible to ob-

tain.

The spirit emulating the exhibitors in

the Machinery Hall of the Canadian Na-

tional E.xhibition now being held here is

well worth noting. Notwithstanding the

temporary depression in the trade, these

concerns have exhibited at considerable

cost, in many cases without hope of im-

mediate return, but all confident of the

future. There is no panic at tlie Exhi-

bition this year, but instead a general

feeling that business will be good in Can-

ada as soon as conditions become settled.

Firms carrying on business in this spirit

will be the first to benefit when tU^

psychological moment arrives. "With

the above in mind, it is to be earnestly

hoped that manufacturers will keep their

factories running to the fullest extent

possible, for by so doing they are ren-

dering the country a national service.

Steel Market.

No change is to be noted in the iron

and steel markets this week; business

is quiet in most products, as customers

are waiting until the situation becomes

clearer, and the money market easier.

The effect of the war on the steel trade

is pretty well realized so far as it con-

cerns present markets, the net result be-

ing that steel producers have been ob-

liged to curtail operations. The diffi-

culty is not so much a question of ob-

taining raw material as in finding a mar-

ket for the finished products. The home
market is very quiet and is likely to re-'

main so until conditions improve gener-

ally. The difficulty of financing projects

is one of the chief reasons for the falling

off in the home demand. Because of the

latter, strenuous efforts will be made to

obtain new business, and already the

Dominion Steel Corporation has sent a

representative to the Old Country to in-

vestigate opportunities for trade with

English markets. This is the forerun-

ner of a general movement to investi-

gate the possibilities of extending our
ex])ort trade.

It is reported that the C.N.R. will

now be able to obtain in London, part,

if not all, of the money guaranteed by
tlie Dominion Government, in which case

the work will be proceeded with accord-

ing to the original programme. The dis-

bursement of such a large sum of money,
at such a time as this, will be extremely

beneficial to a considerable section of

the community. The fact that the money
can be obtained at the present juncture
sliould have a reassuring effect in finan-

cial circles. The Ontario Government
has formulated a scheme whereby a con-

siderable sum of money will be expended
this fall and winter, in making and im-
proving public higliways. This also will

help the labor situation, whicli may be
serious later on in the year.

Prices on steel products have not
changed. The United States Steel Cor-
poration has recently received a number
of orders for foreign account, attributed

to the war, while several enquiries have
been received by U. S. mills for export
tonnage. The ferro-manganese situation

is about the same, although there appears
to be a possibility that the British Gov-
ernment will proliibit the export of this

metal, and so cut off one of the prin-

cipal sources of supply.

Pig Iron.

The pig iron market is quiet, both
consumers and producers waiting for an
improvement in the outlook. Such buy-
ing as there is being done, is only to

satisfy immediate requirements and gen-
erally in small quantities. Prices have
not changed.

Machine Tools.

Business is light, dealers reporting few
sales. Quite a number of machine tools

have in the past been imported from
Germany, and the fact that this market
is now cut off. should help Canadian
concerns, and encourage them to develop
these lines, thereby increasing their home
business with a prospect of developing
an export trade. Importers of English
tools are not experiencing any difficulty

in filling orders.

Machinery Supplies.

Business in machinery supplies is

quiet, and prices generally are unchang-
ed. There will be little improvement in

the supply business, until conditions are

more settled, and machine shops are more
active.

Tool Steel.

There is not much demand for tool

steel at the present time, the situation

having undergone little change.

Metals.

The metal markets are quiet, consum-
ers only buying for immediate require-

ments, and then usually in small lots.

The i)rice of tin has weakened, although
the situation has not improved, it being
just as serious with regard to obtaining

supplies from abroad. All other metal
markets are steadier, and there has been
no change in prices.

THE BRITISH SPIRIT IN BUSINESS.
IT is not merely in the field of battle

that the British people face the great
issue without panic and without fear.

There are industrial battles which re-

quire pluck and nerve and generalship as
great as are expected of the men upon
active service. Sir Algernon Firth, pres-

ident of the Associated Chambers of
Commerce of Great Britain, speaking re-

cently at Bradford of this aspect of the
stern conflict before the nation, said he
had been asked his opinion as to the for-

mation of distress committees.

Speaking for his locality and York-
shire, he said they did not want distress

committees at present. What was wanted
was continued employment for the

people. Full employment could not be
expected, but if partial employment for

three or four days a week could be pro-

vided there was no need for starvation.

As employers they could not expect to

come out without loss, but they had got

to suffer their loss like men and stand
their comer.

The position at the present time was
that the Government had agreed to ex-

tend the national credit and re-

sponsibility to support the bankers,

who in their turn would sup-

port the business men in find-

ing employment for the population.

Business men could, if they desired, stop

their works, remove themselves to a safe

haven, and leave their workpeople to

their own devices, but that was not what
they in Yorkshire were going to do. They
were going to stand by the workpeople
and continue the industry.

There speaks the Briton with his bull-

dog tenacity and his sense of human
brotherhood. The factory gates will

stand open so long as the manufacturers
can find markets anywhere for their pro-

ducts. They will forego proffts rather

than see their workmen dispersed and
left to shift for themselves. In Canada,
our captains of industry can best show
that they, too, are of the true British

breed bv devoting all their thought and
energy' ot to hunting safe places where-

in they and their hoarded wealth may
find shelter from the storm, but to fight-

ing the battle of industry with courage

and fortitude and bringing those under
their keeping safely through the crisis.

—

Toronto Globe.
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TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada

To Achieve and Maintain a Dominant Place in the Markets of the World

CANADA'S PAPER INDUSTRY.

THE international situation influenc-

ing the future of the news print

industry in Canada continues to

develop points of importance. Although

few conversant with the condition of

the Canadian paper market at the pres-

ent time may feel elated by immediate

prospects, the fact remains that the gen-

eral course of events in this country

and the United States, is playing strong-

ly into the hands of Canada.

"A sur\'ey of the news print mills in

the United States and Canada and some

knowledge of the annual reports pres-

ented at recent meetings, bring out a

fact of the most vital significance," says

a pulp expert in discussing the situation.

"Those United States mills, which

have been far-seeing enough to acquire

abundant pulpwood limits, and are

equipped with plenty of Avater power,

which they can afford to use for mill

purposes, and in addition are blessed

with facilities for cheap water transpor-

tation are making some money, and

probably will continue to, but there are

numerous other news print mills, the

directors of which face a perplexing

situation.

1,000 Tons of News Print Per Day.

"First of all, the abolition of the

tariff imposts on cheap papers, has en-

couraged Canadian mills to load the

American market with 1,000 tons of

news print paper per day. That enor-

mous and increasing importation means

a lowered demand for United States

products, a position which the paper

mill owner south of the border faces

with helpless amazement, for however

reasonable and emphatic his protests to

Wasliinirton may be. the ear of Congress

IS not turned in his direction.

"During the past two years or more,

many of the United States mills have

sought to escape what was an obvious

doom by altering their product from

news paper to cheap book paper, but

here again they encountered a branch

of the industry already overcrowded to

the point of disappearing profits. The
last statement of the American Writing

Paper Co., in which it was indicated

that dividends would have to come from

the available surplus, reflect a condition

anything but encouraging to the news
print maker contemplating a change of

market.

Continuous Water Power.

The denuding o£ tlie forests tlirousrh-

out the paper manufacturing States has

brought on another problem from which

the Canadian mills escape. Twelve

months of good water power per year is

not at all unusual with the large Cana-

dian companies, while seven months

power is about the average south of the

border. That means that for five months

a year the American mill must buy pulp

supplies from Canada or elsewhere, ad-

ding many dollars per ton to the cost of

the output. Instead of improving with

the years, this shortage of water dur-

ing certain seasons has become more

and more aggravated. Such a condi-

tion, of course, supplies a profitable

market for Canadian exporters of

ground wood, but even that advantage

is being circumvented by the growing

custom of Canadian limit owners to turn

their raw material into paper and keep

the big end of the profit in their own

pockets.

British Capital In Control.

"British capital is master of the

paper industry in Canada, but it can

only be a matter of a few years until

ventures similar to the Donaconna mills

become quite common and American

money shows itself alive to real op-

portunity.

"Three factors control the success or

non-success of the pulp and paper mill:

—Cheap and plentiful water power,

abundant pulp wood supplies contiguous

to the mills, and good transportation

facilities. In all three, Canada holds

the whip hand. Whichever of the

great Canadian mills one cares to

examine each item is seen to be present

in remarkable degree. Laurentide,

Price Bros., Booth's, Ontario and Min-

nesota, Spanish River, or any of the

other big plants are in practically every

case possessed of splendid water powers

and continuous supplv, good pulp limits,

and first-class transportation by rail and

water.

Conservation Laws.

"By improved con-scrvation laws there

ran be no reasonable grounds to fear the

same carnival of waste and carelessness

that has reduced the pulp forests and

water powers of the United States to

such an alarming extent. With any sort

of moderate care the chief assets of the

Canadian mills should be made per-

petual At all events Canada has awak-

ened to the danger of extravagance in

time to guard the bulk of her resources.

In the United States, however—and this

fact means everything to the future of

the paper industry—the idea of conser-

vation arrived half a century too late."

CANADA'S TRADE WITH COUN-
RIES IN WAR ZONE.

jV^'A^KING the returns of the trade of
^ ^ Canada for the twelve months end-

ed April 30, 1914, it would appear that

the war would only affect the Dominion's
relations with Belgium, France, Ger-

many and Holland. Canada should be

able to continue a free trade with all

other points as in other years. Canada's
total imports for these twelve months
from the four nations in the immediate
war zone totaled $35,659,125, which re-

presented only 5.7 per cent, of the total

volume of her imports in that time.

Total exports for the period were $19,-

406,282, which represented 4 per cent, of

the total exports of the twelve months.

Trade in War Zone.

The figures with regard to this trade

make the following comparison (being

for the twelve months ended April in

each year) :

—

Imports. 1913. 1914.

Belgium $4,108,561 $4,377,154

France 15,460,129 14.026,037

Germany 14,295,819 14,465,080

Holland 2,149,898 2,790,854

Total $37,014,407 $35,659,125

Exports. 1913. 1914.

Belgium $4,663,884 $4,750,759

France 2,697,871 3,857,048

Germany 3,500,416 4,,338,303

Holland 2,795,806 5,460,172

Total $13,657,957 $19,406,282

While it is not certain that our trade

with European countries other than Ger-

many will utterl.v cease, it is evident

that there will be a heavy contraction in

the coming year from last year's figures.

France, for instance, sends us $2,044,-

495 worth of spirits and wines alone.

With France at war with Germany there

will be a big decrease in her make of

all wines and a consequent falling off in

shipments to Canada as well as else-

where.

Trade With Germany.

An interesting idea of Canada's trade

with Germany is contained in the Gov-

ernment statistics. The latest state-

ment available giving full details is for

the year ended March 31, 1912. Total
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exports for the year were $3,814,914,

against imports of $11,146,746, demon-

strating that the total trade between the

two countries reached a volume of

$14,961,660.

The Canada Gazette last week warned

Canadians that no trade must be made

with Germany at the present time. Thus

it is manifest that our trade in this di-

rection will absolutely cease for an in-

definite period (at least until the pres-

ent war comes to an end and peace is

re-established).

The principal articles of export from

Canada to Germany, according to the

latest available blue book figures, are:

—

BreadstufEs $1,853,724

Fish 252,850

Furs 65,601

Agricultural implements 632,494

Iron and steel mfrs 646,761

Miscellaneous metals, etc 255,510

Oils 75,804

Sausage casings 8,579

Seeds 59,371

Articles Imported.

The principal articles imported from

Germany, to the amount of $50,000 or

more, were as follows:

—

Clocks $107,131

Cocoa beans, etc 60,696

Combs 69,228

Lace 152,065

Socks- and stockings 304,687

Cottons and mfrs., duty 687,966

do. free 43,757

Aniline and coal tar dyes 187,054

Potash 59,955

Drugs, etc., duty 125,552

do. free 386,622

Earthenware 295,672

Electric apparatus, duty 51,857

do. free 1,487

Fancy goods 929,641

Flax, hemp, jute, duty 48,321

do. free 5,590

Furs and mfrs., duty 282,255

do. free 1,004,536

Glass and mfrs., duty 230,918

Gloves, etc 255,258

Gutta-percha, duty 50,463

do. free 53,087

Hides and skins 182,276

Ivories, piano keys 88,039

Jewelry 171,297

Leather and mfrs 32,080

Brass and mfrs., duty 57,198

do. free 26,312

Gold, etc., duty 53,215

Cutlery 267,667

Machinerv, duty 225,511

do. free 28,667

Iron and steel mfrs., duty . .

.

1,115,331

do. free 603,258

Miscellaneous metals, duty . .

.

185,222

do. free 31,942

Musical instruments, duty 118,842

do. free 28,003

Packages of all kinds 123,795

Paints and colors, duty 118,076
do. free 48,563

Paper and mfrs., duty 178,209
do. free 16,208

Settlers ' effects 102,435
Silks and mfrs., duty 240,534
Sugars, etc 605,208
Tobacco and mfrs., duty 8,612

do. free 89,087
Wool and mfrs., duty 776,494

do. free 9,320

LIGNITE IN SASKATCHEWAN.
THE plant Avhich is now being erected

at Estevan by the Saskatchewan Govern-
ment for the purpose of testing the lig-

nite coal of that district has been placed

in charge of S. M. Darling, who has had
experience of the work in North
Dakota.

In this connection it is to be noted
that the current issue of the Public

Service Monthly, published by the Sas-

katchewan Government, contains a full

report of the results obtained from the

lignite of North Dakota, which is of the

same character as the lignite of South
Saskatchewan. The chemical composi-

tion of this lignite does not allow of its

being successfully briquetted in its

natural condition. To market the lig-

nite commercially on a large scale, it

must be destructively distilled, carbon-

ized, or partially carbonized, and the re-

sulting gas, oil, or tar, ammoniacal
liquor and carbon residue, utilized sep-

arately.

By carbonization of the North Da-
kota lignite, the products, in round
numbers, are:—gas, per ton of lignite,

10,000 cubic feet; oil or tar, 20 gallons;

ammoniacal liquor, 35 gallons, and car-

bon residue, 1,200 pounds. The gas is

of high heating value, and while con-

taining a good percentage of illuminant,

has about 15 per cent, of carbon dioxide,

which almost entirely destroys the illu-

minating power. The carbon dioxide

can be removed by passing the gas

through lime, but the process is too ex-

pensive for commercial application.

The gas can be used as an illuminant by
mantle; but it is for fuel and power
that its main available serviceableness

can be made useful. The oil yields, on

distillation, various light oils, benzine,

etc., 36 per cent, of creosote oils and 22

per cent, of hard pitch, while the am-
moniacal liquor yields several products

for which there is a growing market,

jiarticularly in the case of sulphate of

ammonia, as a fertilizer. The carbon

residue, 1,200 pounds to the ton of lig-

nite, can be briquetted, using 6 per cent,

of the lignite pitch as binder. The bri-

quettes bum with a short flame, no odor,

no smoke and no clinker, and they can

be used wherever anthracite or bitumin-

ous coal is burned. They retain their

structure in the fire until completely
burned, and do not disintegrate or lose

value under the weather; they can there-

fore be shipped considerable distances
without loss. The lignite coke is des-

cribed as an ideal gas producer fuel, ef-

fecting a great saving over the present
method of producing electricity by
means of boilers and steam engines.

It is now an accepted fact among en-
gineers that hydro-electric development
in Saskatchewan is an impossibility. The
rivers to the north carry so much silt

and mud that the working parts of any
turbine yet devised would be cut to

pieces before the machinery could begin
to pay for itself. The question of a
large central power plant at the Estevan
mines to generate electricity for trans-

mission over a wide area is essentially

one of the quantity of current that can
be sold, the distance it must be transmit-

ted, and evenness of load. If the cur-

lent needs be transmitted a long distance

to a large centre of population, there

must be intermediate towns in which
substantial quantities can be .sold. It is

simply a question of population. Of
course, with cheap power, the population
will come. Meanwhile, the immediate
demand is for solid fuel.

PATENT PRACTICE AND THE WAR.
THE present war lias naturally ma-
terially interfered with patent practice

on the European Continent, and some
time yet must elapse before points in

doubt can be settled. We are, however,

says Ridout & Maybee, patent agents,

Toronto, in a communication to us, just

in receipt of information from abroad of

much importance to Canadian inventors

or owners of Continental patents.

France has suspended indefinitely the

requirement for the payment of taxes on

French patents, so that all patents will

remain valid until a future date, which
will be set by special decree, and on
which all arrears of taxes must be paid.

The German oflBee has provided a gen-

eral extension of time for three months
from the 1st of August last for the

filing of amendments to pending applica-

tions. This appears like a sublime con-

fidence on the part of Germans in a short

and successful campaign.* Canadians

having patent applications pending in

Germany will not suffer, for the present

at least, by the inability of their at-

torneys to do business in Germany, and

if the war continues, further relief may
be given.

The stories of the confiscation of Brit-

ish patents held by Germans and Aus-

trians seem to be untrue. We have no

official advices to that effect. It is not

a probable course of action, as a govern-

ment has the right to use any patented



September 10, 1914. CANADIAN MACHINERY 249

inventions it may need, and also the
right to' set the compensation, but as the
citizens of a country with which we are
at war have no legal status in our courts,

infringement would necessarily go un-
punished. It will still be possible to do
business with any European country
with which we are not at war, but com-
munication with such countries may be
subject at times to delay.

SOUTH AFRICAN MARKET FOR
PLOUGHS.

FROM the best information obtainable,

says a U. S. consular report, it appears
that 80 to 90 per cent, of the ploughs
in use in South Africa are of the mold-
board type. One of the most experienced
American salesmen of agricultural ma-
chinery and implements stated that all

through South Africa, just as in the
United States, the particular type of
ploughs best adapted to a given district

depends entirely upon the nature of the
soil. He emphasized the fact that cer-

tain ploughs made for use in the South-
ern section of the United States were
found to be entirely unsuited to the soil

in certain other States in the West. A
practical mechanic, sent out by one of

the large American concerns, says that,

generally speaking, disc ploughs are

suited to the soil of the Western part
of Cape Province and all parts of Natal.

He further stated that, also generally

speaking, moldboard ploughs are best

suited to the soil of the Orange Free
States and the Transvaal. It is made
clear, both by selling agents and prac-

tical mechanics handling American agri-

cultural machinery and implements, tliat

no hard and fast rule can be applied in

determining what type of ploughs is

best adapted to different parts of South
Africa. In each instance the character
of the soil in a given locality has to be
taken into considorntion.

Missionary Work Returns.

Those American manufacturers of

ploughs who several years ago sent ex-

perts to demonstrate the good points

claimed for their implements, and to re-

main in the country and watch the de-

velopment of the business for several

years in succession, have succeeded in

building up a steady demand for their

ploughs. It seems that very little ad-

vantage is to be gained simply by send-

ing a salesman through the country on
an occasional trip unless a really good
practical man is left behind to follow up
the work, supply spare parts for repairs;

and to make helpful suggestions in eases

where farmers arc not getting satisfac-

tory results, as well as to prevent com-
petitors from unfairly undoing the pio-

nees work which has already been done.

While the entire country has suflFered

lately from drought and labor disturb-

ances, the consensus of opinion is that

greater attention will hereafter be given,
both by the Government and private in-

dividuals, to developing its agricultural

resources. The carrying out of the irri-

gation projects now in course of con-
struction or to be undertaken in the near
future, will bring thousands of acres of
land under cultivation which have here-

tofore lain idle. Both business men and
farmers have come to realize that min-
ing, hitherto the chief industry of this

country, is a vanishing asset, and that

the future of South Africa is wrapped
up in its agricultural developments. Pop-
ulation considered, there is likely to be a

growing demand for modem agricultural

machinery and implements. The white
population of the whole country is slight-

ly over 1,200,000, but their per capita

purchasing power is unusually high.

RUSSIAN IRON INDUSTRY.
THE iron industry in Russia has its

principal centre in the Odessa district,

and, therefore, it is principally this dis-

trict which is affected by the increased

activity in the mining of coal and iron

in Russia. The state of affairs is such

that it is now doubtful whether the Rus-
sian iron industry can cope with the

growing demands made upon it by naval
shipbuilding yards, railways, and engin-

eering works. There has also been a

renewal of house building, into the con-

struction of which there enters an ever-

growing quantity of iron and steel. The
following figures show the output of pig

iron, half-finished and finished products

during each of the past five years, to-

gether with the estimated output for

1914:—

boats, with the result that not only is

there a brisk* demand for engines but
there is also a steadily increasing con-
sumption of gasoline. Last year, accord-
ing to statistical returns, motor engines
valued at $140,000 were imported into
the colony, and this year it is estimated
that imports will approximate $500,000.
The representatives of two United States
concerns have spent the entire summer
in and around St. Johns, and up to the

end of July they had been able to place
275 orders. Engines of five, seven and
nine horse-power composed the bulk of
these orders,' but in some instances high-

er powered engines were purchased. The
prices for the smaller powered engines

ranged from $180 to $225. So far as
could be learned, no Canadian firm is

actively engaged in soliciting this mar-
ket. A few years ago a Nova Scotia con-

cern, now in liquidation, sold a consider-

able number of motors. The two United
States companies referred to seem to
have largely gained control of the mar-
ket. The fact that there is a rebate on
the duty for engines for fishermen's use-

provides a stimulus for this trade.

In the matter of motor fuel, Canadian
firms should be at a great advantage.

Oil from the United States sells at 5fr

cents a gallon which is only 4-5 of an
Imperial gallon. Gasoline in Canada can
be purchased at 25 cents per gallon. As
indicative of the demand, one fisherman

requested one of the motor engine rep-

resentatives from the United States to

secure for him 50 drums of gasoline as

an initial order. Inquiries for supplies

of oil are also constantly noted in St,

Johns.

Canadian firms in a position to supply

1909.
Tons.

Pig Iron 2,821.000
Half-flrislipil products 3,079,000
Finished products 2,628,000

•Estimated.

1910. Iflll. 1012. 1913. 'WH.
Tons. Tons. Tons. Tons. Tons.

2,999,000 3,630.000 4,111.000 4.7.5(1.000 ,5.207,000
3.482,000 3,8sr).000 4.433,000 5,110.000 5,.594,000
2,9e6,0OO 3,272.000 3,07fi.0OO 4.224,000 4.627,000

A semi-official estimate indicates that

from 2,400 to 3,200 miles of railway per

annum for a series of years will have to

be equipped with rails, quite apart from
the demand for rails for repairs. This

includes narrow gauge lines, though the

ordinary gauge lines predominate

largely. During the years 1909 to 1912,

both inclusive, there was no particularly

great activity in the construction of roll-

ing stock, and on this account the de-

mand is likely to be large for the next

few years. @—
MOTORS FOR NEWFOUNDLAND

FISHERMEN.
CANADIAN firms in a position to sup-

j)ly motor engines and motor fuel will

find a valuable market is Newfoundland.
The fishing fleet within the past two
years has been installing motors in its

either engines or fuel would do well to

investigate the conditions in Newfound-
land, for while the market for engines

may not be an expanding one, that for

motor fuel will steadily increase, and
with the advantage of price in favor of
Canadian concerns, a profitable business

might be built up. Oil for the use of
fishermen is also subject to a rebate of
duty.

The Object—The object of the aver-
age normal nation is to have more pros-

perity, to raise more taxes, to build

more battleships, to seek more markets,
to sell more goods; to have more pros-

perity, to raise more taxes, to build

more battleships, to seek more markets,
to sell more goods; to have more pros-

perity, and so on until something un-
foreseen happens.—Life.
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INDUSTRIAL \ CONSTRUCTION NEWS
Elstablishnient or Ejilargemenl of Factories, Mills, Power Plants, Etc.; Constnic-

iion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining New«.

Engineering

Quebec, Que.—The Ross Rifle Co. will

build an extension to its plant.

Quebec, Que.—Tlie Masson Company
will shortly erect a concrete and steel

plant. Modem machinery will be in-

stalled.

Victoria. B.C.—Tenders have been re-

ceived for the electrical, mechanical and
heating equipment for the new Provin-

cial Jail. J. C. M. Keith, architect.

Toronto, Ont.—The Board of Control

liavo refused to reopen the contract for

tlie high level station pumps and conse-

quently it will remain with the Turbine

Equipment Co.

New Liskeard.—The Wabi Iron Works
Co. is running- with their full staff in all

departments, with every prospect of keep-

ing their men busy. During the past

week several large orders have been re-

ceived.

Brockville, Ont.—The Warwick & Wal-
ters, Co., of Montreal, makers of gas and
oil engines and accessories, are contem-
plating establishing a plant here. The
company propose to rent an existing

building and equip same with the neces-

sarj' machinery.

Niagara Falls, Ont.—S. Austin & Sons,

Cleveland, Ohio, are the general contrac-

tors for the new plant for the chain

factory here, which is to cost $160,000.

The building will be 150 x 440 feet, two-

storeys high, of steel and reinforced con-

crete construction.

Prince Rupert, B.C.—An enterprise,

which will mean much to the industrial

life of Prince Rupert, made its first im-

portant advance on August 28, when
the first of a series of twelve pontoons
of the big 20,000-ton floating dry dock
of the Grand Trunk Dock and Ship Re-
pair Co. was floated. The next pontoon
will be launched this month.

Toronto, Ont.—The war, while check-

ing Canadian industrial enterprises gen-

erally, is at the same time helping to

establish armament firms in Canada. The
Canada Gazette of last week contains

notice of the incorporation of the Inter-

national Military Equipment Co., of To-

ronto, with a capital stock of $100,000.

The incorporators include: C. McL. Mof-
fat, army officer; Joseph Doust, sta-

tioner; W. R. Haile, financier, and S. B.

Dawson and F. J. Stanley, brokers.

Bedcliffe, Alta.—Tlie i)lans and speci-

fuatioiis I'or the building which the Im-
perial Brass Co. of Chicago will erect

here for use as a brass factory, have ar-

rived and may be seen at the office of

H. 0. Wheeler by contractors who may
contemplate figuring on the contract. It

is understood that the plans and speci-

fications call for a building to which an

addition may be added at any time.

Electrical

Peterborough, Ont.—The city will

proceed with the liydro-eloetric scheme,

satisfactory financial arrangements hav-

ing been made.

Stouffville, Ont.—Board of Trade of-

ficials of this village are keen to launch a

campaign to carry the Hydro Radial

by-law, which is to be submitted on Oc-

tober 19. They have assurances from

the Provincial Hydro-Electric Commis-

sion that Stouffville and the other mid-

land towns will be the first in the Pro-

vince to have a combined radial and

power system if the proposed by-laws

carrv without a hitch.

Municipal
North Bay, Ont.—The council contem-

plate installing an incinerator.

Vancouver, B-C.—The Council has de-

cided now to spend $15,000 on the water

tower as was originally intended.

Toronto, Ont.—The Board of Control

will spend $70,000 on paving material.

Tenders will be called.

Winnipeg, Man.—Mechanical filters

will be installed in a new public bath

which the city is building.

Athabasca, Alta.—The town will build

a reservoir and install a filtration plant.

C. L. HuflE is town engineer.

Point Grey, B.C.—The Council has

ordered a combination chemical and

pump wagon from the La France Co., at

a cost of $12,200.

Toronto, Ont.—The Board of Control

has voted $20,000, the city's share of the

expenditure on the York Highways this

year. The total amount spent was $60,-

000. George S. Henry, M.P.P., appeared

before the board and asked to have the

money provided.

Joliette, Que.—Tenders for "Hy-
draulic Plant"' are being received. Plans,

specifications and blanks for tenders may
be obtained from Surveyer & Friffon,

Civil Engineers, 56 Beaver Hall Hill,

Montreal, after paying .$5.00 for each

set; this sum to be refunded upon re-

turn of plans and specifications.

Ottawa, Ont.—Unless some compro-

mise is effected between Dr. McCullough,

Chief Provincial M. H. O., and Mayor
McVeity, the plans and specifications of

the proposed new meciiaiiical filtration

system for Ottawa will not be passed

upon by the Provincial Board of Health

until its next general meeting. The cost

of the new system is estimated at $2,-

000,000.

New Toronto, Ont.—Work in connec-

tion witli the new waterworks scheme is

now progressing speedily. The founda-

tion of the new pumping station has been

laid and the large well at the foot of

Sixth street is in course of construction.

The laying of the 18-ineh steel intake

pipe is also well in hand and will be

completed in seven or eight weeks ac-

cording to the contractor, J. F. Curley.

Canora, Sask.—At a meeting of the

town council on August 26, the following

tenders were recommended for accept-

ance:—Laying a force main, Flanagan

& Murphy at .$10,011: Pump house, Flan-

agan & Murphy at $5,345; Steel water

tower, Dominion Bridge Co., $5,744; Cast

iron pipe and specials. Can. Iron Corpor-

ation .$17,887; Valves and hydrants, Jen-

kins Bros., $1,049; Chipman & Power,

Winnipeg and Toronto are the engineers.

General Industrial

Windsor, Ont.—The J. T. Wing Co.

are building a factorj- here. L. Weis, of

Detroit, Mich., is the contractor.

Toronto, Ont.—Tlie Ontario Govern-

ment are operating successfully a red

roofing tile plant at Mimieo, Ont.

Ottawa, Ont.—It has been stated that

the Government will give as far as pos-

sible additional orders for steel rails

required in its railroad construction, that

the work in steel mills may be kept up

as long as possible.

Rigaud, Que.—An explosion in the

powder works of Curtis & Harvey oc-

curred recently. The cause of the ex-

plosion, which destroyed one of the
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The Plant of the Canadian Buffalo Forge Co., Berlin, Ont.
By J- H. Eastham

On account of lack of room to extend their Montreal factory, and with a view to cen-

tralizing their trade now established from, coast to coast of the Dominion, the Canadian Buf-
falo Forge Co., after inspection of various possible sites decided to locate at Berlin, Ont. That
this progressive concern is alive to Canada's domestic needs and export trade is easily appar-

ent from the description here given of the plant layout and its equipment.

For present needs, one No. 3% Whit-

ing cupola, 52 ins. diameter inside shell,

and lined to 40 inch., has been installed,

ample room being left for the erection

A S in the case of most industries
^ * which have changed their location

o" have recently established themselves

ill Canada, the Canadian Buffalo Forge
Co. have taken the wise precaution of

acquiring as the initial step, not only

suitably situated land for transportation

purposes, but sufficient of it for a well-

ahead future development. Eight acres

ot land to the south of the City of Ber-

lin were purchased and the erection of

a number of manufacturing buildings

was started in September of last year.

The plant as at present constituted

has been in operation since May 1 of

this year, and comprises a foundry and
blacksmith shop in three bays, sheet

iron fan and blower department in two
bays; erecting shop, one bay; machine
shop, one bay; a total of seven bays
covering 210 ft. by 160 ft., every bay
being 160 ft. by 30 ft., placed east and
v/est in the order named. The company
are fortunate in possessing unusually

good receiving and shipyping facilities, a

siding from the Grand Trunk Railway
serving each bay independently as

shown in the ground plan at Fig. I.

Foundry.

The foundry, laid out in three bays,

of 160 ft. by 30 ft. each, is particularly

well equipped for handling heavy job-

bing eastings in addition to the com-

pany's regular lines. Raw material is

received at the north-east comer, a Roel-

ofson eleeetrie elevator at this point

CANADIAN BUFF.\LO FORGE PLANT EXTERIOR, LOOKING SOUTH.

serving a reinforced concrete charging

floor 33 ft. by 30 ft. in area, tested to

500 lbs. per square foot. Undue hand-

ling of coke and iron is thus to a con-

siderable extent avoided.

V^ Grand Trunk Railway Elevator
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PLANT LAYOUT, CANADIAN nUl'l'ALO FOItOK CO.

of another of equal or larger propor-

tions should increasing business require

it. A Buffalo Forge Co. fan, 46 ins.

diameter driven by a direct coupled

Crocker-Wheeler motor of 30 horse-

power at 1.472 revolutions per minute,

gives a blast pressure of 13 ounces, and

an average melt of six tons per hour.

To facilitate the cheap output of the

smaller parts on their standard

liearths, sucli as drilling machinery, etc.,

which runs into many thousands annu-

ally, the company have installed a No.

20 Arcade Modern molding machine.

This machine is placed in the eastern

bay of the foundry, as near to the

cupola as convenient, the remainder of

the bay (for descriptive purposes here

termed No. 1), being occupied by bench

end side floor moulders.

The center or No. 2 bay, spanned by
a 714 ton Niles crane, operated from cab

or ground, is used for the production of

heavier castings. No. 3 bay is utilized

by light floor moulders, blacksmiths and
coremakers, for pattern storage, and
cliippers. Two 5 ft. by 2 ft. rumblers,

wood cased to deaden sound are located

in this bay for chippers' use.

The blacksmiths are served by double
hearths of cast iron type, blown by the

company's 200 silent-electrically driven

blowers, of 2E type, a small monorail



252 CANADIAN MACHINERY Volume XII.

crane being placed over the brick lined

furnace required for tlie heavier forg-

ings.

In the north-west corner of this bay,

and immediately over tlie boiler room,

Erecting Shop.

No. 6 bay devoted almost exclusively

to erecting and shipping purposes, is 160

ft. long by 30 ft. wide, and is spanned

by one 7 1/2 ton Niles crane of same type

EHECTIKG BAY, GALLERY AXD MACHINE &HOI-, LOOKING SOUTH.

one coke fired core oven, 12 ft. long by

10 ft. wide by 8 ft. deep, lias been erect-

ed, provision being made for the use of

the waste heat from the boiler stack dur-

ing the winter months for drying

purposes.

In addition to the admirable sprinkler

system installed throughout the plant,

the works manager, S. Halfyard, has de-

vised an excellent spray system for the

foundry roof, a series of nozzles oper-

ated from the floor drenching the area

for several yards round the cupolas at

the beginning and close of each heat.

The risk of fire from sparks is thus en-

tirely eliminated.

Fan Erecting Department.

The sheet steel fan and blower erect-

ing shop, parallel with and adjoining the

foundry, is roomy and well equipped,

two bays, covering collectively 160 ft. by

61' ft., being equipped with one Buffalo

Forge Co. punch and shear with armour

plate body; one punch of similar type,

one brake, one guillotine shear, two sets

of rolls, and one large hand brake.

In this department also, for pattern-

makers and general carpenter's use, one

Cram combination woodworker of the

company's own make, and several rip

and straight-cut circular saws have been

placeil, their central position rendering

them easily accessible to shippers for

crating purposes.

The north end of the two bays, Nos. 4

and 5, is occupied by tinsmiths. An air

compressor with 8 ins. cylinder is placed

on this floor temporarily, whilst the gal-

lery covering No. 4 bay as shown on

ground plan, is at present with the ex-

ception of patternmakers tools and

benches, used mainly for Storage.

as tiiat in No. 2 bay of the foundry. It

has excellent facilitie.« for shipping and
receiving goods by rail at its north end,

or by teams at its southern entrance.

Machine Shop.

Bay No. 7, 160 ft. long by 30 ft. wide, is

equipped with machinery as follows:

One Kearney & Trecker, Milwaukee
miller.

One Mitts & Merrill, keyseater.

One McGregor Gourlay miller.

One Jones & Lamson geared head

lathe.

One American Tool Works geared

head lathe.

One Hoefer Mfg. Co., form head drilll

One Reed-Prentice lathe.

One Gisholt Machine Co. lathe.

One Bertram, Dundas, lathe.

One Hoefer Mfg. Co., drill.

Two shapers; one boring maciiine: three

radial arm drills, one being of 14 ft.

radius; one universal miller; one ma-
chine hack-saw; one centering machine;
one small gear hobber; two pipe thread-

ing machines; one large gear bobber;
one pipe cutter; one 12 ft., 6 in. toggle

jiress; one 10 ft. squaring shear (14 in.

capacity); one 10 ft. squaring shear of

No. 10 gauge capacity.

Hans Renold chain is used on all main
<lrives. The line shafting, 3 11-16 ins.

diameter running in Chapman ball bear-

ings, Canadian Crocker-Wheeler motors
is driven by current supplied by
the Ontario Hydro-Electrie Commission.
The gallery in this bay is utilized for the

assembly and painting of the smaller and
medium sized blacksmith forges and
drilling machines manufactured and
catalogued by the company. The main
switchboard, heating and ventilating

equipment, the latter also a product of

the firm, is also located in this section.

The south-west corner of this bay is

occupied by the general offices, which
consist of two stories. On the ground
floor are located the time office, general

stores and foremen's lavatory.

Sheet Metal Shop Equipment.

One Lennox throatless shear, supplied

by the Canadian Lennox Throatless

Shear Co., Toronto.

One 10 ft. drop brake supplied by the

Brown Boggs Co., Hamilton, Ont.

One set of 8 ft. heavy power rolls, sup-

plied by the Brown Boggs Co.

One set of 4-ft. light power rolls sup-

XORTH EAST CORNER OF FOUNDRY SHOWING CUPOLA, CHARGING FLOOR
AND PORTION OF CENTRE BAY

One Stirk, Halifax, England, 36 ins.

X 10 ft. planer.

One London Maciiine Tool Co., lathe.

One R. McDougall Co., Gait, lathe.

plied by the Brown Boggs Co.

One 10 ft. splitting shear, supplied by

the Brown-Boggs Co.

One 10 ft. power truss brake, supplied
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by the Double Truss & Cornice Brake

Co., Bufifalo.

Two 8 ft. hand truss brakes, makers

as above.

One flanging: machine supplied by the

Buffalo Forge Co., Buffalo, N.Y.

One power punch, one hand punch and

one combination punch and shear, all

supplied by the Buffalo Forge Co., N.Y.

The interior of the various buildings

is faced with white glazed brick which,

together with the ample natural light-

ing provision tend to make operating

conditions in every respect ideal. Arti-

ficial lighting has also been given care-

ful consideration, there being installed

in each department and in such manner

as to shed their full lighting effect with-

out interfering with present or future

overhead crane arrangements or exten-

sions, a full complement of 250 Watt
lamps. Ellis & Howard, Berlin, Ont.,

are the electrical contractors.

The roofs and crane girders are sup-

ported on Georgia pine columns set in

cast iron bases on concrete foundations.

Two shower baths and four hand

basins are provided in each department

for the use of the employees.

STEAM BOILER MAINTENANCE
AND INSPECTION.

WHAT follows is an abstract from a

paper by H. A. Baumhart of the Hart-

ford Boiler Inspection & Insurance Co.,

of Cleveland. 0., read before tlie annual

meeting of the Ohio Society of Mechan-
ical, Electrical and Steam Engineers.

—

Great progress has been made in steam

boiler design and construction during

the past twenty years. In fact, there are

but few, if any, boiler manufacturers

who would to-day construct a boiler for

a given pressure without taking into con-

sideration safe rules as adopted by pro-

vinces and municipalities or as recom-

mended by good steam engineering prac-

tice.

Retiring Age for Boilers.

The subject ol' a |)roper retiring age

for old steam boilers is one which comes
frequently to light and is a most fruitful

source of controversy. Of course there

can be no question as to the propriety of

condemning to forced retirement those

boilers whose diseases of one sort or an-

other have reached the chronic stage, and
are no longer curable, but there is at once

the basis for a deal of argument when
an inspector approaches the owner of a

boiler with the statement that it must
be replaced because of old age, especial-

ly if it is known to have all the appar-

ent qualifications, except youth, for many
additional years of service.

In the past many curious properties

have been attributed to old lioilers; one

of the most interesting was the notion

that they could not explode violently. It

was supposed that an old boiler would

merely rupture, allowing the pressure

to be relieved much as if the safety valve

had opened. This idea was definitely dis-

proved many years ago along with

many other fallacies and much popular

mystery concerning boiler explosions.

Service Deterioration.

We all know that steel used in boiler

construction will deteriorate with use. It

undergoes a slow loss in strength and

ductility. The process is hastened by the

presence of a moderate excess of phos-

phorus. Deterioration of this character

cannot be determined by the usual

method of inspection. It is, therefore,

difficult to state definitely at wl\at time

in service the boiler should be abandoned.

It places a great responsibility upon the

inspector. He must consider, in addi-

tion to the general appearance of the

boiler, the conditions under which it has

operated, and he must also make allow-

ance for defects in the material which

are not visible.

Experience shows that boiler plate,

sub,iected to the high temperature of the

furnace, does deteriorate to the extent

that after about 20 or 25 years' service,

the boiler should (if we follow the mot-

to "Safety First") be taken out of ser-

vice. Because an inspector reoorts that

he considers the boiler unsafe for fur-

ther use, it does not imply that he can

predict the day and the hour when it

will explode; it does mean, however, that

the factor of safety is too low. and to

continue the boiler in service for any

considerable length of time presents a

hazard too dancerous to be undertaken.

Boiler Explosions.

No mysterious acvncy enters a boiler

to cause an oxplnsion. A steam boiler

explodes or fails from one cause only,

and that is the fact that the boiler or

the part which fails could no lon<rer re-

sist the strain placed upon it. The ap-

plied pressure may be sufficient to rup-

ture a sound boiler, or the boiler may
have reached such a state of deteriora-

tion that the ordinary working pressure

becomes an over-pressure. In the ma-

jority of serious explosions, the primary

cause was due to the lap seam form of

construction.

Many accidents are due to overheating

of the shell plate or tubes. The over-

heating may result from various causes.

The common cause is due to a deposit of

scale, sediment, oil, or a combination of

oil and scale on the internal surfaces.

The presence of oil or grease, although in

moderate amounts on the internal sur-

face of a shell plate or tube, is a dan-

gerous condition, and, unless removed
promptly, will result in a damaced or

possiblv an exploded boiler. Great care

should be exercised to prevent oil enter-

ing a boiler.

By referring to the records of the

Hartford Steam Boiler Inspection and

Insurance Co., I find the following data

given in Table I on boiler explosions for

the United States during 1911-13.

TABLE I.—^DATA ON BOILKR KXl LO-
SIOXS IN UNITED STATES, 1911-13.

Boiler ^Persons
Year. expUislons. Killed. Injured; Total.
1911 499 222 416 638
1912 m- 278 392 670
1913 499 ISO 369 549

The annual property damage is esti-

mated at $500,000. The above records

include boiler accidents of every de-

scription, some of which were of minor

importance. This record is not an alarm-

ing condition and, in fact, we are very

much encouraged because of the great

interest now taken by engineers every-

where insisting upon proper construc-

tion and inspection of steam boilers. In

many localities compulsory inspection is

required by law. The situation therefore

as regards safety is gradually improving.

We have not reached the stage of no

boiler accidents. Such a condition will

never exist. There will be boiler ex-

plosions as long as steam boilers are

used as a unit of power. We have not

yet reached the stage of perfection in

the manufacture of material, neither

have we reached perfection in the art of

boiler design. We learn as much from

the result of failure as from the result

of success. Further experiences in the

operation of steam boilers may teach us

that some radical change in design or

character of the material is required to

make boilers that will not explode under

constantly increasing pressure and tem-

perature.

Care and Management.

Another condition which must be con-

sidered in connection with the safe op-

eration of steam boilers is their care

and management. It frequently happens

that a boiler explosion, or some other

calamity resulting in loss of life, occurs

at places where it is lea?;t expected. This

proves that, in spite of the advanced pre-

cautions that science has provided, re-

liance must still be placed in human in^

tellipence and faithfulness to a large de-

gree and tliat sometimes these fail.

It is recommended that boiler owners

and users provide every possible method

of safeguarding human life and pro-

perty by purchasing only such boilers as

iiave been thoroughly inspected during

course of construction and by seeing that

they are also inspected during the life

of the boilers. It also devolves upon the

owner or user of a boiler to select only

such persons as are fitted to care for

them.
@

The Goldie & McCulloch Co., Ltd.,

Gait. Ont., have been awarded a large

contract for safes by the Royal Trust

Co., of Montreal. The order is an excep-

tionally large one and will keep the safe

department busy for some considerable

time.
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The Evolution of the Railroad Shop on This Continent
By A. 1. Totten

*

The railway shop of the present day is constrnclcd to a radically different design jrom
that in vogue only a decade and a half ago. In the nccompanying article which recently ap-
peared in the General Electric Review, the writer deals with the changes that have taken
place and shows how the old sources and 'means of power supply have been advantageously
supplanted by electricity.

THIS continent has just passed,

tliroutfh an era of steam railroad

shop construction unparalleled in

the history of railroads. The poorly

lighted, antiquated buildings located at

division points have been demolished,

and in their places there have been er-

ected structures which are representa-

tive of the best engineering practice, and
which are designed to provide maximum
economy in the performance of repairs

on cars and locomotives. When we con-

sider these modem shops it is difficult

to realize that but a brief fifteen or six-

teen years have passed since the first

shop to be built along present lines

was placed in operation.

The Earlier or Unit System.

In older days it was the custom to lo-

cate small shops at objective points on
the system, where changes in locomotives

on through trains were effected. These
shops were designed not only to take
care of the general overhauling of loco-

motives and cars but also to provide
storage facilities for engines when not
in service in the form of a rond-house
and the necessary adjuncts consisting of

turntable, coaling station, sand house,

oil house, water tank, etc. This is what
might be termed the "unit system," in-

asmuch as each division had the exclu-

sive handling and repairing of all loco-

motives assigned to it. With the intro-

duction of cranes and other labor-sav-

ing devices it was ascertained that, in

order to reduce the unit cost of repairs,

this expensive machinery which was pro-

vided must be worked at its full capa-
city. Therefore, the practice was in-

stituted of placing large main shops at

central points for the performance of
the heavy general repairs on locomo-
tives assigned to several divisions, and
the light running repair work was done
at small shops or in roundhouses located
at terminals or division points.

The handling of the various parts of
the older types of locomotives and cars
did not entail the difflculties now en-

countered in the transference of material
in and around the various buildings,

which must of necessity be scattered to

a considerable degree to allow for track-

age space, and also to reduce the Are
risk which might otherwise prevail. The
weights of engines have steadily in-

creased from 135,000 pounds in 1890 to

830,000 pounds, which represents the

•Railway and Traction Engineering Depart-
ment, General Electric Co.

weight of the triplex locomotive recent-

ly constructed for the Erie Railroad.

With the increase in size of the rolling

stock, the various components compris-

ing the complete units have become
heavier and heavier, and parts which
were formerly handled readily by man-
ual labor must now be lifted and trans-

ferred to the point desired by hoists

and cranes.

Introduction of D.C. Electricity.

The introduction of electricity in the

shop was made initially for the purpose

of producing artificial illumination which
would supplant that furnished by oil,

candles or gas. The development of the

direct-current motor provided a means
for driving shafting in the various build-

ings; and thus made it possible to dis-

card the numerous boiler and engine in-

stallations that were distributed through-

out the plant and to supplant them by a

central power-house from which the

current could be transmitted over wires

to the motors in the different buildings.

This did not materially affect the output

of the shop, but it reduced the cost of

power by decreasing the amount of fuel

and labor required for its generation.

In view of the general satisfaction

which resulted from the successful op-

eration of the group-drive system just

described, railroad engineers as well as

electrical manufacturers perceived the

advantages that would accrue by equip-

ping the larger machines, having vari-

able-speed characteristics, with indivi-

dual motors. An individual equipment

of this sort would provide means by

which speed variation could be readily

obtained by a controller and resistance,

thereby conserving the operator's time

through eliminating the necessity for

shifting belts on cone pulleys, as had
been required previously. This was ac-

complished by what is known as the

multiple-voltage system, so called be-

cause several line voltages were provid-

ed by balancer sets installed in the pow-
er house and connected across the term-

inals of the generating apparatus. The
application of the proper potential for

the motor speed desired was obtained by

a controller located at a convenient

point for manipulation by the machine
tool operator.

Inasmuch as the motor capacity varied

in almost direct proportion to the volt-

age applied, it will be readily appreciated

that this system was not wholly suited

for machine tool operation where prac-

tically constant horse power should be

maintained over the entire speed range.

In fact, the difficulties experienced in

the operation of the multiple-voltage

system demonstrated the inapplicability

of this method of speed control for ma-
chine tool operation. A further study

of the subject resulted in the introduc-

tion of the adjustable field control

motors, which admirably fulfilled the re-

quirements of the service and are rep-

resentative of standard up-to-date prac-

tice.

With the introduction of electricity

for power purposes in railroad shops

came the traveling crane, varying from

five tons to one hundred and fifty tons

in capacity. This replaced the hand

jack, pneumatic hoist and manual labor.

The work of lifting locomotives from

their wheels and replacing them thereon

was accomplished in seconds instead of

liours, and the handling of heavy parts

through the shops and yards was per-

formed rapidly and with a minimum
amount of labor and cost. The indi-

vidual machine hoists were discarded as

unnecessary; but strange to relate they

are now being replaced, as it was ascer-

tained that a considerable amount of the

tool operator's time was lost while wait-

ing for the traveling crane to handle

material around the machine.

Alternating Current Motor Introduction.

We have up to this point mentioned

direct current only for shop operation;

but with the introduction of alternating-

current motors on a cost and operating

basis comparable with direct-current

motors, as regards constant speed ser-

vice, they naturally became quite a fac-

tor in railroad shop installations. It is

difficult to compare the relative merits of

alternating and direct current as ap-

plied to railroad shop operation. The

alternating-current motors must receive

credit for the absence of commutators

and consequent freedom from trouble

due to this source, but they ha've not the

adjustable speed characteristics of the

direct-current motors and hence are not

as well adapted to the operation of vari-

able-speed machinery.

There are a number of shops entirely

operated by alternating current where

the speed adjustment of machine tools,

having variable-speed characterisitcs,

must be obtained with gear change de-

vices. In the majoritj' of the larger

shops both alternating and direct cur-

rent are used, the former being either
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purchased or obtained from prime gen-

erating units and the latter furnished by
motor generator sets or rotary convert-

ers driven by alternating current. A
number of shops, however, especially the

smaller ones, are operated exclusively by
direct current.

As a general proposition, under aver-

age conditions, the alternating-current

direct-current combination is preferable

for large installations; alternating cur-

rent e.xclusivly for small shops where
current is purchased from central sta-

tions, and direct current for small shops

w^here current is generated on the prem-
ises. Where the alternating-current,

direct-current combination is installed,

the use of direct current should be con-

fined exclusively to the variable-speed

machine tools and alternating current

should be used for the operation of

air per minute, are generally placed in

the main power house and are connected

by pipes to the various outlets located in

such a manner as to best fulfill the re-

quirements of the service. These com-

pressors are, for the most part, steam-

driven but the growing tendency of rail-

road companies to purchase current from

an outside source has created a demand
for motor-driven compressors, the rotat-

ing element of the motor being mounted
directly upon the crank shaft of the

compressor and transmitting power
thereto without the interposition of

gears or belts.

Large Motor Driven Compressors.

There is a serious objection to large

motor-driven compressors, however, due

to the wide range of compressed air

consumption which prevails in railroad

shop plants. In the case of the steam-

i.N ii;i;i( ii; uf I'oi'.tiun di' ('.I'.u, •ii(;i>i:.\'' IIUI'S, C.VLG.^KY, ALTA.

transfer tables, cranes, turntables, etc.,

as well as for the constant-speed drives

and illumination of the premises. Under
these conditions, the proportion of al-

ternating-current to direct-current gen-

erator capacity would be about three to

one.

Compressed Air Feature.

In addition to the electrical energy re-

quirements for railroad shops, a large

quantity of compressed air is neces-

sary for the operation of pneumatic
riveters, drills, chipping hammers,
etc., which are used in large numbers
throughout the plant. It is also required

in lesser quantities for numerous other

purposes such as painting, glass frosting,

sand hoisting, train testing, cleaning

motors and machines, pneumatic hoists,

etc. The air compressors, ranging in

capacity fronl 500 to 3,000 cu. ft. of free

driven machine, the governing apparatus
admirably controls the speed of the com-
pressor to suit the existing demand but,

with the motor-driven machine, the speed
remains constant and a throttling suction

governor or by-pass control relieves the

machine when the compressed air con-

sumption falls below the capacity at the

fixed speed. This is not an economical

arrangement from a current consumption
standpoint, and the wear on the machine
is practically constant regardless of the

amount of air supplied.

In view of the large size of these com-
pressor units, which require the supply

of from 80 to 500 k.w. of energy, it

would not be feasible to have them start

and stop automatically with the rise

and fall of air pressure. To overcome
the objections cited, and also to reduce

the losses caused by long lengths of pipe

connecting the various buildings, there

now seems to be a tendency to distribute

throughout the various departments

small air compressor units which have a

capacity of from 50 to 200 cu. ft. With
units of this size, the motors can be

automatically regulated without impos-

ing undue strains on the machinery or

the transmission line.

The innovations noted, were not ef-

fected without radical changes in the op-

erating organization. The division mast-

er mechanic, who formerly had exclu-

sive supervision of the locomotives as-

signed to his division, was compelled to

release his sovereignty during the time

they were undergoing heavy repairs in

the main shops, for these shops were

governed by shop superintendents who
were responsible only for the economical

and satisfactory repairs to the equip-

ment.

Shop Design.

The designs of the shops have not been

symbolic of unity of sentiment with re-

spect to the various features of construc-

tion. The greatest divergence of opinion

existed with respect to the arrangement

of tracks in the erecting shop which, it

might be explained, comprises the key-

note of the entire building arrangement

and equipment. The longitudinal track

design demands two cranes in the erect-

ing shop, each capable of lifting one-

half of the weight of a locomotive. The
transverse track design requires only

one crane of such capacity as to lift the

entire weight of the heaviest locomotives

in service. With the transverse arrange-

ment, transfer tables were sometimes in-

stalled so that the functions of the

cranes were limited to the hoisting of

engines only after they had been placed

on the track upon which the repairs

would be conducted. The transfer table

is not required if sufficient clearance be-

tween the floor and the roof trusses is

provided to handle locomotives over

each other for the length of the shop.

It is not, however, entirely the personal

I)reference of the engineer which de-

cides the arrangement to be followed for,

in some cases, the plan of the available

land upon which the shops are to be

erected proves to be the governing

factor.

The locomotive repair shop capacity

is generally stated with respect to the

number of tracks or pits in a transverse

erecting shop and in terms of the num-
ber of locomotives that can be accom-
modated in a longitudinal erecting shop.

It is apparent that a certain approxi-

mate fixed relation should exist between
the floor space required in the different

departments and the number of locomo-

tives accomodated in the erecting shop.

This relation must be correct and the

capacity of the machinery must be pro-

perly proportioned in order that maxi-
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mum efficiency and consequently maxi-
mum output for the capital expended
may be obtained.

Railroad Shop Output.
Tlie output of a railroad repair shop

is generally expressed by the relation be-
tween the number of locomotives which
can be contained in the erecting shop
and the number of locomotives repaired
in each month, or is defined as the num-
ber of locomotives per pit per month.
This figure will vary from 0.5 to 3.0, de-
pending upon the average amount of re-
pairs to be performed and the floor
space together with the machinery avail-
able in the departments contingent to the
erecting shop. It is clearly evident that
the highest efficiency will be obtained, as
well as the maximum output for capital
expended, if the installed machinery is

such as to enable the erecting shop to
turn out the largest number of engines
per unit of floor space.

It is not essential to combine the ioco-
motive repair shop and ear repair shop
in one plant, and the tendency in recent
years has been to separate the locomo-
tive and car departments. From a labor
standpoint, it is not desirable to operate
jointly a car and a locomotive repair
shop as dissatisfaction is likely to result
between the lesser skilled and lower
priced labor employed on the former and
the more skilled and higher priced labor
employed on the latter.

The Steam Reciuirement Feature.
In contemplating the advisability of

purchasing current from central station
plants for driving the shops, the ques-
tion arises as to whether or not the op-
eration of high-pressure boilers can be
discontinued when steam for running the
generating units is not required. The
stumbling block to the discontinuance of
high-pressure boiler operation has here-
tofore consisted of the steam hammers
in the blacksmith shop. These could
not be economically operated Ijy com-
pressed air under the existing conditions.
A recent design, covering a motor and
air compressor combination which forms
a part of the hammer equipment and
furnishes compressed air instead of
steam to the hammer cylinder, may
overcome this contingency. The use of
steam will generally be required for shop
heating in winter and also for heating
the lye vat solution during the entire
year. These conditions can best be ful-
filled by the installation of low-pressure
boiler units of suitable capacity to take
care of these requirements.

Future Development.
We are now confronted with questions

respecting the future development of
the locomotive repair shop. Will further
progress be made or is the era of the
steam locomotive rapidly passing, to be

CANADIAN M A CHINE R Y

pointed out to the next generation as an
ancient system of propulsion for railroad
trains?

Few industries, if any, have been
benefited to a greater extent by electrici-
ty than have the railroads. It is the
agent that operates the signals which
guarantee a safe passage for the trains;
it operates the shops; it illuminates the
shops and yards; it pumps the water to
fill the tenders; and it propels the
freight and passenger trains in increas-
ing numbers every year. We can now
purchase electric locomotives at a cost
per pound less than twice as great as
the cost per pound for steam locomotives
and obtain from them a yearly mileage
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two times that of the steam locomotives
which makes the net first cost of motive
power approximately the same for a de-
finite service.

Will the elaborate steam locomotive
repair plants be superseded by more
simple shops for the electric locomotives
costing not more than one-fourth as
much as the present steam locomotive
shops f Will the average cost of re-
pairs for electrid locomotives, namely, 4
cents per mile as compared with the
the average cost of repairs for steam
locomotives of about 9 cents per mile,
be a large governing factor in the future
of the transportation problem? The
next decade should provide the solution.

Oxy-Acetylene Process of Autogenous Welding
The subject matter of this article is taken from a

paper read recently before the Institution of Naval Archie
tects and from part of the discussion which followed. In
view of the growing prominence of autogenous welding,
considerable value attaches to the various observations.

THE o.xy-acetylene process of auto-
genous welding which has been
largely employed of late years,

owing to the comparative simplicity and
the facility with which it can be carried
out, has a very wide field of usefulness.

The oxy-aeetylene blowpipe gives a flame
producing a clean and easily controlled

heat, which can be adapted to almost
any position. The extreme adaptability
of the process has tempted many to ap-
ply it without due regard to the whole
of the conditions obtaining in practice,

with the inevitable result that many
cases of failure have occurred.

Several accounts of failures of boilers,

valves, etc., repaired by oxy-acetylene
welding have been published. The fail-

ures of boilers which have been publish-

ed are not confined to cases of plates

cracked in service and subsequently re-

paired by autogenous welding, the weld-
ed part having in turn given way, but
cases of the seams of fire-boxes, and of

the connection of crown plates to the

cylindrical portion made by flame weld-
ing methods giving way, sometimes with

disastrous results, have been recorded.

In some of these cases, the welds were
clearly defective owing to the presence

of oxides, on account of an excessive

proportion of oxygen having been pres-

ent in the welding flame, or to the use

of fluxes in insufficient amount, or of an
unsuitable nature. In other cases, the

welds have been imperfect and spongy,

owing to the presence of gas cavities, or

of particles of slag included within the

metals.

In view of the fact that the welds

which have failed, and of which parti-

culars have been published, all appear
to have been made by experienced opera-

tors, it is not surjirising that in many
quarters the oxy-acetylene and other hot
flame autogenous welding processes are
considered unreliable and viewed with
suspicion.

Restrictions Enforced.

The Marine Department of the British

Board of Trade have made rules and re-

gulations fixing the limits to the use of
such processes in boiler work, while the

Government of Belgium has forbidden
the use of autogenous welding in boiler

construction, and in the case of extensive

repairs. These restrictions, however, will

l)robably be relaxed in the future, as the

conditions affecting the strength and
other qualities of the welded portion, in

comparison with the original metal, be-

come more thoroughly understood, and
experience is gained of the behaviour of
welded material under various practical

working conditions. The writers con-

sider that until results of such experi-

ence are available due caution should be
exercised in the use of autogenous weld-

ing for boiler and high pressure work.
As far as ascertained, the published re-

sults of investigations into the quality of

welds made by fusion methods have, with

one exception, dealt onl\i- with the

changes brought about in the structure

of the material, changes in the static

tensile strength, and examinations for

unsoundness and oxidation.

The authors, as the result of an ex-

tended experience in the testing of steel

and other metals, fully realize that al-

though the results of static tension tests

frequently- indicate that the weld is al-

most strong as the unwelded material,

they may be quite at variance with the

results of dvnamic tests or the behaviour
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of the material in practice. Working
conditions are usually such that the ma-
terial is liable to repeated shocks, and
in the course of their e.xaminations, the

authors made a large number of tests in

order to compare the behaviour of the
welded and unwelded material under re-

peated impact, and also to compare the

results of such tests with the static ten-

sile tests. A large number of welds of

mild steel were prepared, and submitted
to static tension and repeated impact
tests, in the ordinary condition, and also

after various treatments. The first

series of tests were made on round bars
of mild steel, containing approximately
0.25 per cent, carbon, flve-eights of an
inch diameter.

Results of Tests.

The tensile test bars were turned
parallel for 11/2 in. and of % in- daim-
eter, in order that fracture would take
place in the weld. The elongation was
measured on a 1 in. length, and it would
appear from these results alone that an
average weld might be expected to pos-
sess something like four-fifths of the

strength of the unwelded steel, and that

the ductility would be about one-fifth.

The maximum strength in tension would
appear not to vary to any great extent,

but the ductility appears to vary con-

siderably from the average, as tlie lowest
strength recorded is practically 80 per
cent, of the original material, and the
lowest elongation only 9 per cent.

Hammering has increased the ductility

and reduced the strength slightly, while
reheating after hammering has produced
a further increase in ductility, and at

the same time increased the maximum
stress. Again, reheating to the same
temperature, without previous hammer-
ing, has ])roduced a somewhat large in-

crease in the ductility and a further
small increase in strength; whilst in the
case of the specimens quenched in water
and then reheated, the strength has risen

to almost that of the unwelded material,

although the elongation has been re-

duced.

It appears from these results, and
others which the authors have obtained,
that under no circumstances does the

ductility of the weld approach that of
the unwelded portion.

A number of welded bars of the same
material, tested under repeated impact,
were prepared 614 ins. long and notched
in the centre of the welded portion, the

diameter at the bottom of the notch be-

ing four-tenths of an inch. The results

of eighteen tests of welds after various

treatments indicate that an average weld
might be expected to withstand about
lialf as much as similar material unweld-
ed. Hammering has apparently been the

most effective treatment so far as in-

creasing the fatigue-resisting properties

of the material, but it must be bortie in

mind that the heating during the welding
is extremely local, and consequently the
metal in the immediate vicinity of the
weld is liable to be at a comparatively
low temperature, and there is a danger,
when hammering, of vibrating a portion
of the metal when it is at a black heat,
which, as is well known, is productive of
brittleness. If hammering is resorted to,

the metal should be reheated to a full

red heat (800 deg. Cent.) in order to re-

move strains or brittleness which might
be set up during the process. Reheating
or annealing also appears to be of little

value, so far as increasing the fatigue
resistance of the welded portion is con-
cerned.

Comparison of Results.

Comparing results, it is of interest to
note that the form of treatment which
gave the highest strength in tension has
given the lowest result in the impact
tests. The results given were obtained
upon test through the centre of the weld
and not in the weld itself. This is due
to the fact that in heating to fusion the
ends of the pieces to be joined, the neigh-
boring metal becomes heated to a tem-
perature sufficient to make it brittle. The
actual weld where fusion has taken place
has a structure characteristic of east
metal. The portion immediately ad-
jacent to the weld exhibits a coarse
meshwork of overheated, brittle metal.
The results of the repeated impact

tests show very clearly that the thicker
the plate the less reliable is the weld,
and the greater the reduction in strength.

Thick material also generally shows less

improvement by annealing; in fact, un-
der ordinary working qpnditions, it is

usually impracticable to anneal the ma-
terial. In consequence of the highly
local heating action of acetylene, there
is considerable danger of contraction
stresses being set up in the metal, and
undoubtedly' this contributes to the

greater reduction in strength of thick

material.

The case of a welded plate only one-
eighth inch thick came under the
authors' notice some time ago. It was
sent them to examine and report upon,
with regard to the relative strength of
the welded and unwelded material, by a
firm of tank makers who had recently in-

troduced acetylene welding of the seams
instead of lapping and riveting. Trans-
verse bending and tensile tests showed
that the joint was stronger than the
neighboring metal. The material being
too thin to obtain ordinary fatigue test

pieces, narrow strips were cut about half

an inch wide, some with the joint run-
ning transversely, and some with the

joint running longitudinally to the strip.

The strips were placed in a vise and bent
backwards and forwards througli 90 de-

grees until fractured. It was found that

the welded strips required at least as

many right angle bends as similar strips

of unwelded metal to produce fracture.

Unequal Cooling Effects.

The metal being thin, was quickly
heated locally to fusion without damag-
ing the neighboring metal, and cooling
being rapid, the material in tlie neigh-
borhood of the joint was probably in a
much tougher condition than before the
operation. The danger of stresses due to

unequal cooling being set up would also

be reduced to a minimum in such ma-
terial. As the thickness of the plate in-

creases, a larger portion of the neighbor-
ing metal becomes overheated, the cool-

ing is slower, and the danger of contrac-
tion stresses being set up increases.

The authors, as the result of a large

number of tests and experiments upon
autogenous welds, conclude that, al-

though there is a wide field of usefulness
for oxy-acetylene and similar processes
for joining or repairing steel plates, bars,

etc., which are not required to resist very
severe stresses, considerable caution
must be exercised, and due regard paid
to all the conditions before making use
of them. A very serious responsibility

attends the use of autogenous welding in

cases where the parts are likely to be
subjected to considerable mechanical
strain. In any case, where failure tend-

ed to endanger life and limb, welds, if

not entirely prohibited, should be ac-

cepted with extreme caution. Auto-
genous welds always represent a some-
what uncertain quantity, as there is no
means, except by destructive tests, of
ascertaining whether a weld is good or

bad.

Uncertainty of Autogenous Welds.
Mr. J. T. Milton gave some very in-

teresting and valuable experiences re-

garding the welding that was passed by
Lloyd's Register. He said he gave his

cordial approval to the fact that the

Marine Department of the Board of
Trade had made rules and regulations

fixing the limits to the use of such pro-

cesses in boiler work ; and that the Gov-
ernment of Belgium had forbidden the
use of autogenous welding in boiler con-

struction, and in the case of extensive

repairs. Autogenous, welds represented

an uncertain quantity, and there was a
serious responsibility attending them,
which called for the greatest caution in

their use.

After a very big experience with
welds, Lloyd 's Register had adopted that

policy. Great pressure had been put
upon them to accept repairs by auto-

genous welding, but they had not seen

their way to accept them in cases where
their failure would mean serious dis-

aster. On the other hand, where failure

would not involve disaster they had ac-

cepted hundreds of those repairs, and
they had proved quite satisfactory. For
the repair of shell plates and boilers of
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ships they would continue to prohibit

that method, just as they did for crank
shafts and large and important forgings.

It was necessary, too, to be warned
that there was always a certain amount
of unreliability about autogenous weld-

ing.

While the experiments referred to in

the above paper were made on small

pieces, the results might be very differ-

ent if they were made with repairs on

long lengths of plating, where they could

not get entire uniformity of stress

across the structure. He felt certain

that if the same experiments were car-

ried out on a larger scale they would
show less advantageously than on the

small scale. Only a little time ago a ves-

sel had to be repaired after smashing
her stern frame in a collision, and the

work was done by autogenous welding.

On account of the element of doubt, how-
ever, the. owners had the ship taken into

dock and a new stern frame was fitted.

Unfortunately those interested in auto-

genous welding would not accept the

offer then made by Lloyd's to test that

piece of repair work.

AGRICULTURAL MACHINERY IN
RUSSIA.

RUSSIA, as a market for agricultural

machinery has lately been engaging the

attention of the various British consuls

resident in that country. Although pre-

sent disturbed conditions do not warrant
any considerable extension of this trade,

it yet has important possibilities, and
is one that has a special interest to Can-
adians. In 191,T Canada exported to Rus-
sia .$1,8414;3 wortli of agricultural ma-
chinery.

Details of the Trade.

The following details of the trade with
Russia in agricultural machinery are
from a report by the acting British Con-
sul-General at Odessa:
The demand for up-to-date labor and

time-saving agricultural machinery of
foreign manufacture increases annually.
The local factories are so occupied with
the manufacture of small and simple ma-
chines that they are unable to devote
their energies to the installment of plant
for the manufacture of more complicat-
ed machines, apart from the fact that
they lack proper systems of economical
production. United States manufactur-
ers retain about 90 per cent, of the trade
in self-binders and reapers, the balance
being made up of Canadian, United King-
dom and German makes, of which the
last bear an infinitesimal proportion to
the total. A large American syndicate
controls the market in these machines,
making it almost impossible for the
smaller producers to compete.
Thanks to United Kingdom manufac-

turers having fallen into line with their

competitors in the matter of giving cre-

dit extending over three years, they have

regained the prestige which they lost

some few years ago, and the sales of

British threshing machinery have now
reached record figures. It is remarked

that purchasers invariably give the pre-

ference to British threshing machinery,

as on account of its greater weight it is

more economical and durable. United

States firms have tried to enter tiie mar-

ket, but have met with little success.

Many of the Russian factories are mak-

ing small-.sized horse and motor-driven

threshing machines, and the motor-

driven variety may in course of time

seriously affect the sales of steamdriven

sets.

American and German manufacturers

hold the trade in .seed drills and corn

planters, but large quantities are now be-

ing made by local factories.

Harrows of the disc pattern have met

with the approbation of purchasers, and

are supplied by United States, Canada

and German firms.

Germany continues to do a good busi-

ness in the better classes of ploughs,

both single and multiple, and the United

States are also competing to a small ex-

tent. The bulk of the sinde ploughs

sold, however, are of local manufacture.

The better qualities of chaff and root

cutters are imported from the United

Kingdom and Germany, but local fac-

tories are manufacturing inferior quali-

ties in large numbers.

er; vigilance committee: Vancouver, J.

H. Hamilton; Victoria, W. A. Jaraieson;

New Westminster, A. Wilberg; insurance

committee: Vancouver, W. H. Leckie;

Victoria, T. M. Brachan; New West-
minster, E. B. Davis.

B. C. MANUFACTURERS' ASSOCIA-
TION.

AT the annual meeting of the B. C.

Manufacturers' Association held at Van-
couver on September 2, the following of-

ficers were elected for the ensuing year:

President. K. J. Morrison, Vancouver;

vice-president, J. A. Cunningham, Van-

couver; vice-president for Vancouver,

H. H. Welsh; for Victoria, Mr. J. C.

Pendray; for New Westminster, J. R.

Duncan; honorary treasurer, E. G.

Byres ; chairman of committees ; Recep-

tion and membership, H. Schaake, New
Westminster; Vancouver, J. W. Curran;

Victoria, W. H. Sweeney; tariff commit-

tees: Vancouver, J. H. Hanbury; New
Westminster, W. R. Gilley; Victoria, H.
Pendray; railway committee, Vancouver,

J. Ramsay, Victoria. A. M. Kirk; New
Westminster, W. L. Darling; parliament-

ary committee: Vancouver, Geo. Trorey;

Victoria, G. A. Kirk; New Westminster,

N. Nelson; commercial committee: Van-
couver, E. B. McMaster; New West-
minster, J. Reid; Victoria, Mr. S. R.
Newton; press and advertising: New
Westminster, W. L. Darling; Victoria,

H. R. Houston; Vancouver, Harry Duk-

THE IDEAL RAILROAD SUPERIN-
TENDENT

F. D. Undedwood, president of the Erie
Railroad, gave the American Associa-
tion of Railroad Superintendents at its

recent Chicago meeting his opinion of
what a real superintendent should be.

His letter to the association was read
by the secretary, E. H. Harman, of St.

Louis. "A retrospect," said Mr. Under-
wood, "shows me that I fell far short

in all the essential qualifications I now
attempt to portray. Even now I would
like another chance on a red-hot division

to prove I could be a better superinten-

dent than I was." Here are some of the
things Mr. Underwood impressed on the

superintendents:

A supferintendent should not do physi-

cal acts that can be done by some one
else. The bawling and hauling we old-

timers did is unwise from several points

of view.

A man who is never angry is not an
eflScient boss; the spur of anger should
be concealed and used only to stimulate
the .stroke—never paraded.

There are in all walks of life those

who bluster, plead, lie, and bring pres-

sure from many sources. The processes

used to carry their point are ingenious,

plausible, and persuading. Quietly side-

track them when sure you are right;

never willingly recede from a position

that is fair.

Breaking a rule or doing something
outside of the rules is many times an
offence to be condoned, provided the

offender has brains. His action showed
him fearless and perhaps expedient.

There are the seeds of a good man in

every rebel. Mentally pussy-footed sort

of men are not desirable. An argufler

—

sometimes called a sea-lawyer—has his

uses.

Never condemn a measure you want
to kill

;
praise it, tell in how many times

and places it would be fine, then put in

the local misfit color. .

Buy in Canada. — The purchasing
agents of the Grand Trunk and Grand
Trunk Pacific railways have been order-

ed to buy everything required by these

lines in Canada and Great Britain wher-
ever possible. For some years past Ger-

man firms' have been selling the com-
panies large orders of steel goods and
other railway supplies and all orders

outstanding have been cancelled.
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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

A READER'S APPRECIATION.
By J. S. Drysdale.

READ Canadian Machinery with in-

terest every week, and like many
others, I get some very useful

ideas, which I always put into practice

at the very first opportunity. I have

put to the test the various hints and
found them of good service, and feel

that I should pass on my experiences to

others; for although some may have

tried them on their own account, and,

like myself, have found them all right,

numbers may never have thought of

them. The accompanying kinks may be

useful to ray fellow-craftsmen.

Grinding Pump Valves.

Not long ago I had a small steam

pump to repair, and as the valves were

all in bad shape. I started to grind them,

but found that the flour of emery was
too coarse and was scratching the valve

faces. As I could not get any finer

emery in the factory, I hardly knew how
I was going to get through with the

grinding job ; so when home for lunch, I

took some Dutch cleanser back with me,

with the idea of seeing how it would

work on the brass, which, by the way,

was very soft. In a very short time, it

is my pleasure to state, I had the eight

valves ground up in good shape and

without a scratch.

Hammer Heads Loosening.

I have often found trouble with ham-
mer heads getting loose through the

wedges coming out, and to overcome this

I use a small steel burr on washer with

a knife edge ground on it, and driven

into the handle. On large hammers I

use two washers. When the washer is

driven into the wood handle it is there to

stay, for as .soon as it goes in, the wood
closes into the hole of the washer, so

that it cannot come out.

REVOLVING DEAD CENTRE.
By G. Barrett.

IN the accompanying illustration, the

upper part, Fig. 1, represents a very

simple and easily made form of revolving

centre for the lathe tail stock which is

particularly useful for small work, al-

though it can be used to advantage on

jobs of any size. A short time ago the

writer had a large quantity of footsteps

to turn for te.xtile fly-frames. They were

of annealed oa«t iron and the speed run
for shimmering up caused them to run
out at the centre through over-

heating. The trouble was gotten over

by designing the revolving centre shown.

This is made of cast steel and is bored

about 11/2 inch deep to accommodate the

f-raaller piece as seen in the figure. This

piece is also of tool steel and has a

groove of %-inch radius turned on the

shank to accommodate a i,4-inch fasten-

KEVOLVING DEAD CENTRE.
WHEEL DRILLING FIXTURE

ing pin and allow the necessary play.

The groove is also used to can-y lubri-

cant, which is admitted through a hole

drilled in the outer piece. As the cen-

tre revolves freely with the work, the

latter revolves but does not heat and
remains true. All wearing parts being

hardened, the apparatus retains its true

running qualities for a long time and
will be found a great help in turning

brass, wood and soft metals.

®
WHEEL DRILLING FIXTURE.

By G. Hamilton.

THE lower part of the above illustra-

tion shows a practical fixture for holding

wheels, sheaves, pulleys and the like,

while drilling oil or set screw holes.

It consists of on angle bracket. A, to

be bolted to the drill jiress table. It is

fitted with a %-ineh stud of machine
steel which carries the loose-fitting cone

bushings C. Wheels of a wide range
or size and bore can be quickly set up"

and ripridly lield for drilling purposes.

By bolting the bracket to the table

upside down, a much larger wheel can be

taken under the drill and as many holes

as desired can be drilled at one setting.

Anyone who has worked in a number
of shops knows something of the time

lost in hunting blocks, packing, etc., to

say nothing of broken drills now and
then. Tlie same principle can be used

for drilling drums, drilling and tapping

set collars and many other such jobs.

DOUBLE END TAP-EXTENSION.
J. E. Cooley.

A COMMON type of tap-extension

made and in general use is that

in the accompanying sketch.

As seen, one end of the rod is

milled square for the tap-wrench, and
the other end has a square broach, in

which to hold the tap. One extension is

required for each size tap.

A suggestion for making one tap-ex-

tension serve for two different tap sizes

is shown in Fig. 2. The ends A and B
are broached out square, and on the out-

side of the rod, just below the depth

of the broaches, as C and D, two places

are milled square on which to fasten

the tap-wrench. The jaws of the wrench
are first opened wide enough to insert

them over the end of the rod, and then

closed up against the milled sides, as at

E—E.

Formerly all wrenches were of the solid

type having one size liole, and it was
only then possible to use the smgle

DOUBLE END TAP EXTENSION

type tap-extension. The adjustable-jaw
tap-wrench is now mostly used, and it

is seen that tap-extensions can be double
ended.

CHUCK FOR BORING LONG
COLLARS.

By B. George.

THE boring of long collars with com-
paratively small holes is difTicult, to say

nothing of being very tedious. The
writer has had them to do by the thous-

ands, and has tried a great many
schemes and devices for expediting the
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work. The collars vary in size, being

1 3-lC diameter in the rough, the bores

ransring from % in. to 15-16 in., and

being 5 in. long over all. As they are

annealed, they wear badly in the steady

rest. They are unsatisfactory in other

ways as well.

The chuck A, Fig. 2, is made of cast

CHUCK FOR BOUI.NG LONG C()L1>AES

iron and is cored out, leaving 1/2 inch of

metal after being turned. It is bored

and faced to suit the mild steel bushing,

which is shown in place at B.

One of these bushings is made for each

size of collars. The rear end of the

chuck is faced and fitted with two %-
inch dowels C for locating on the face

plate of the lathe. There are also two
1/2-inch slots D, the length of the chuck,

and a steel ring made to fit the end E.

A special collet F is turned to fit the

lathe spindle, and is bored taper to lo-

cate one end of the work. Fig. 1. The
steel bushing B is split, which not only

enables it to be tightened on the work by
means of the set screws E, l)ut it also

clears the fins on the castings caused by
the parting of the moulds. The boring

is done with a flat drill at the rate of

thirty per day, and the turning required

is done afterwards on a mandril.

A more simple means for attaching

one of the aprons is seen in the eT;losed

sketch. Two narr(»w strijjs of tin, as

A-A, are bent in the form of clips and

sewed on the back of the apron. These

are slipped over the edge of the vest

pockets and hold it on securely.

GRINDING MACHINE FOR TEXTILE
SPINDLES.

By G. Barrett.

THE illustration shows a simple grind-

ing .machine for spinning mule ring

frames and winding machine spindles.

These are ground to a central point at

the end to run in the footsteps of the

above-mentioned machines. The end

view indicates a spindle in the grinding

position. The arrangement consists of

a base plate 2 in. long, 2 in. thick, and

18 in. wide, with two brackets to form

the bearings for the wheel spindle. There

is also a knee piece cast integral with

the base plate to accommodate the front

bracket. This, in turn, supports the

bracket A, which is of cast iron, and is

drilled and tapped at an angle of 25 de-

grees to suit the screw B. The screw

is centered for the top end of the

spindles to bear against, while the bot-

tom end is being fed against the wheel.

The rest D is a wrought iron bracket

adjustable in two directions to accom-

modate wear of the grinding wheel. The
two vees at the top serve as rests for

the work. A larger view of the spindle

to be ground is shown in the central part

of the figure and the adjusting bracket

is shown to the right.

By this arrangement and the clamping

screw C, it is possible to get any desired

angle on the spindle points, as well as to

set up for any length of spindle. When

NUT-TAP HOLDER.
By E. C.

WIIKN taking a nut-tap out of a chuck

in order to remove the tapped nuts from

the end, it is -necessary to usr a small

bunch of waste with which to take hold

of the tap, as it is too hot to handle

with the bare hand. This method has

never been a desirable one, as the waste

is soon soaked with oil, and the chips be-

come imbedded in the hand.

c
NUT T.\P HOLDER

A simple holder for this purpose is

shown in the accompanying ilbistration.

It is made from sheet-steel, cut out and

b(-nt in the sl;ape as showu and then

tampered, and forced over the threaded

end of the tap; the tap being then re-

moved from the chuck and the nuts

taken off.

IMPROVED DRAFTSMAN'S APRON.
By "Hartford."

CONSTANTLY rubbing against the edge
of the drawing-board wears away the

front of the vest. A small apron to pre-

^^ c::^
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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

TROPENAS CONVERTERS VS.
ELECTRIC FURNACES.

AX interesting' article .on this sub-

ject appears in a recent number
of Metallurgical and Chemical

Engfineering. The following claims are

made for the electric furnace:

—

(1)—The metal obtained is lower in

phosphorus and sulphur contents than
converter steel.

(2)—Segregation -in electric steel is

less than in converter steel.

(3)—Starting with cold steel scrap,

electric steel is cheaper to produce than
converter steel.

(4)—Absolute uniformity.

I

The author gives some interesting

I
data in substantiating these claims. In

1 the first place, the Tropenas process is

Ip by no means depreciated, and one would
'^ be led to think that the author's descrip-

tion of the simplicity of the process is

somewliat over-rated. The advantage of
the electric furnace in its capability to

melt small scrap, borings, etc., is men-
tioned, whereby, although the electric

furnace is not as efficient a melting fur-

nace as a cupola, it can use cheaper raw
material, and thereby offset tlie loss in

efficiency to its adavntage.

Another interesting point noted is that,

whilst a converter can be operated only
once without great increase in the cost

of production, tlie same cannot be done
witli the electric furnace except at great
loss. In regard to the application of
small furnaces of either type to the
manufacture of large eastings, the author
is in favor of the Tropenas. He quotes
an instance of an 8-ton casting being
poured successfully with a single 2-ton
converter. Six blows were made to se-

cure sufficient metal, each blow being

»
poured on to tlie top of the other in tiie

ladle. It took 1 hour 45 minutes to make
the steel, and no skull was left. This,

|f course, bears out the general practice
that converter steel can be made very
hot. Of the deleterious influence of sul-

phur and phosphorus, all steel casting
manufacturers are well aware, and by
the refining which is possible to the elec-

tric furnace this may be reduced to a
minimum and the consequent troubles
avoided.

ANNEALING MALLEABLE CAST-
INGS.

THE same journal contains an article
liy 0. W. Storey on the subject of an-
nealing malleable castings. The author
ilcals with packing materials, tempera-
ture of annealing, time of annealing, rate

of cooling. The iron experimented with
had the following analysis :

—

Total (combined) carbon, 2.60 to 2.70

per cent.

Silicon, 0.65 to 0.70 per cent.

Sulphur, 0.055 to 0.060 per cent.

Phosphorus, 0.140 per cent.

Manganese, 0.27 per cent.

Particular attention is given to the

production of black heart castings, and
it is shown that the packing material it-

self can influence the interior, but ox-

idising materials produce decarbonized
skin, more especially if the material be
loosely packed.

In regard to the temperature of anneal-
ing, it is found that with an annealing
time of fifty hours this iron required an
annealing temperature of 860° C. to

secure a complete break-down of the
cementite. Annealing at 750° for fifty

hours resulted in a partial breakdown.
A quick rate of cooling after anneal-

ing results in a steely structure, and if

the rate of cooling is sufficiently slow
through the critical range, viz., 830° to

740°, all the carbon will be precipitated,

while the rate of cooling below 740° has
little effect. The time of annealing de-
pends, of course, upon the temperature.
The higher the temperature the quicker
the anneal, although short anneals result

in a poorer srade of material. The re-

actions of the annealing process have
been studied, and the removal of carbon
is attributed to the reaction between
Fe,C and CO,., tlie resulting CO being
then reoxidized and continuing tlie re-

action.

The analysis of the s-as taken from a

sample beinsr annealed at 870° contained
13.2 per cent. CO, and 26.8 per cent.

CO, whilst a second sample taken from
one annealing at 980° contained 4.6 per
cent. CO, and 71.2 per cent CO.

TIN RECOVERY FROM TIN-PLATE
WASTE.

THE recovery of tin from tin-plate

waste has become quite an industry.

There are three general methods of sep-

arating tin—mechanical, chemical and
electrolytic. The most iin|)ortant of these

methods is the last. The electrolyte em-
ployed is usually hot caustic soda; lo()s-

ened chips of tin-plate packed in wire
baskets acting as anodes, while the iron

bath walls or iron plates suspended
therein act as cathodes. The average ten-

sion is said to be 1.5 volts. When sep-

arated, the tin is spongiform. Other
methods of electrolytic de-tjnnipg are in.

use in Germany, among them an alkaline
method which is said to offer great ad-
vantages over the acid methods formerly
used, and a chloride method applied by
Lambottle of Brussels; this is the most
extensively used. The principal require-
ments for the successful application of it

are absolute exclusion of moisture dur-
ing the process of de-tinning, the avoid-
ance of an unduly high temperature, and
proper washing of the de-tinned waste.

MATHEMATICIANS THE FUTURE
LEADERS.

Professor A. Ranum predicts that if pro-
gress continues along the lines followed,
the pure and applied mathematics of to-
day will surely lead, sooner or later, to a
variety of practical applications and new
inventions tliat will startle the world.
The material and utilitarian progress of
to-morrow will depend largely on the
scientific progress of to-day. Moreover,
the increasing demand for accuracy and
efficiency in engineering can be met only
by broadening and strengthening its

mathematical foundations. Many an en-
gineering student of to-day will live to
see the time when those engineers who
are leaders in their profession, who are
capable of meeting novel conditions
where originality of thought and action
is required, will be men who are better
equipped on the scientific side than we
think neces.sary to-day; they will be men
who are thorouglily trained in the use
of many of the higher branches of what
we now call pure mathematics.

Sir John Jackson (Canada) Ltd., have
offered and placed at the disposal of the
Ministers of Militia and Marine the ser-
vices of the whole of their engineering
staff, employees, plant and equipment"
at Victoria, B.C., for any construction
or other work, should they require such
services for the defence of Victoria and
vicinity. The firm employs a large staff
of skilled engineers on the contract for
the bieakwatcr at the Outer Harbor,
Victoria, and as the plant is most ex-
tensive and comprehensive, it is felt that,
should occasion arise, the assi.stance
which would be rendered the Militia
and Naval Departments of the Govern-
ment would be invaluable. In the build-
ing of entrenchments, the throwing up of
defence works, the erection of additional
forts and harbor fortifications general-
ly, the service whch the staff and plant
of the company would perform would
represent a tremendous asset to the
Government.

I
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Series of Practical Questions and Answers for Mechanics
Every care is being taken to include only pertinent, practical question*, and give tame direct

reliable answers. Catch questions will be avoided. Arithmetic, consisting of simple addition,

subtraction, m,ultiplication and division of decim,als, will be found a m,08t useful companion
study, and should not be overlooked.

MISCELLANEOUS.
Question.— Wanted for actual tests,

the comparative horse power for driv-

ing both high and low-speed blowers of

the same capacity, the blowers to be used

for collecting shavings in a planning

mill.

Answer.—With the same blast areas,

high and low-speed blowers of the same

capacity will require the same horse-

power. Low-speed blowers generally

have larger blast areas and consequently

larger exhaust pipes. This avoids the

back pressure, in a small exhaust pipe,

which is one of the chief causes of in-

creased horse-power.
• • ,• .

Question.—With an elevator of one-ton

capacity and a total distance to be lifted

of 150 feet, which would be the more

economical to operate, an elevator to be

lifted the 150 feet in one minute, or one

to be lifted the 150 feet in two minutes?

The motor would, of course, have to be

larger for the one minute work, but it

would need to be used only half as long.

Answer.—The amount of current per

car mile for a one-ton. elevator would be

about the same at 75 feet and 150 feet

per minute, which are moderate speeds.

If higher speed were used, the consump-

tion per car mile would be materially in-

creased. Like other apparatus, there is

an efficient speed for which the elevator

is desig-ned to operate; an increased

speed will require power to overcome the

increased inertia and decreased speed

will waste power in added gear reduc-

tion.

• » •

Question.—A steel stack is 50 feet

high, and is mounted on a base 10 ft.

high. Twenty feet from the top is a

ring, to which are fastened four guy
cables. If these be attached to the

ground 45 ft. from the base, how many
feet of cable will be required?

Answer.—The height of the ring to

which the guy ropes are attached above

the ground is 50-flO—20= 40 ft. The

length of one cable is V (40' + 45*)

= V3625= 60.24 ft. Four cables would
require 60.24X4= 240.96 ft.

« « »

Question.—An ash hopper is shaped
like an inverted pyramid. The length of

one side of the top is 12 ft. and its height

is 14 ft. How many square feet of steel

plate will be required, and how many
cubic feet of ashes will it contain when
filled to within two feet of the top?

Answer.—To find the area of a

triangle, multiply the base by half the

height. The base, in this case, is 12 ft.

and the height is the hypotenuse of a

triangle, whose height is 14 ft., and
whose base is 6 ft. The height then is

V(6' + 1?) =15.23 ft.

12X15.23
Area of one side is . Area of

2

12X15.23X4
four sides is ——^365.52 sq. ft.

2

The volume of the hopper is the area

of the base multiplied by one-third the

height, and the length of a side of the

base two feet from the top is a case of

12X12
proportion, or is = 10.28 ft.

14

Area of base= 10.28X10.28= 105.67,

105.67X12
and volume of ashes contained is^

3

= 422.71 cubic feet.
• • •

Question.—What would be the cooling

surface of a surface condenser having

7,020 tubes, each 0.75 in. in diameter and
14 ft. long? Allowing 3.5 sq. ft. of cool-

ing surface per kilowatt, what capacity

generator could be served by this con-

denser?

Answer.—Circumference of one tube is

0.75X3.1416=2.36 in. Surface of one

tube=14X12X2.36=396.48 sq. in=2.75
sq. ft.

Surface of 7,020 such tubes is

70.20X2.75= 19,305 sq. ft. Capacity

19305
= =5515.6 kw.

3.5
* • •

Question.—In the above problem, at a

steam consumption of 12.8 lb. per kilo-

watt-hour for the turbine, how many
pounds of steam would the condenser

handle per hour?
Answer.—5515.6X12.8=70,599.68 lb.

» « •

Question.—What would be the radia-

tion loss in B.t.u per year from a steam

pipe 6 in. in diameter and 40 ft. long

under 150 lb. steam pressure?

Answer — Experiments have shown

that the radiation losg of steam pipes is

3 B.t.u. per hour for each degree differ-

ence in temperature between the pipe

and surrounding air. Taking the aver-

age temperature of the air at 80 deg. F.,

and considering that the plant runs 24

hours per day for 300 days, and assum-

ing outside diameter of pipe to be 6%

in., surface of pip&^
6.375X3.1416X40

12

=66.759 sq. ft.

Temperature of steam at 150 lbj=366.5

deg. F.

Difference between temperature of
steam and air is 366.5—80=286.5 deg.

Loss per year=286.5X66.759X300X24
=137,714,328 B.t.u., or the total heating

137,714,328

value of = 9,837.45 pounds,

14,000

or about 5 tons of coal.

Question,—How many gallons of gaso-

line could be stored in a bumped head

cylindrical tank 6 ft. 8 in. long, with an

additional spherical rise of 4 in. in each

head and an inside diameter of 3ft. 6in. T

Answer.—Volume of the cylindrical

part is 42X42X.7854X80= 110,835.65

cubic inches.

To find the volume of a spherical seg-

ment, add three times the square of the

radius of the base to the square of the

height. Multiply the sum by the height

and by 0.5236.

The volume of the two spherical ends

is, therefore,

[ (2rX3)+ (4=) ] X4X0.5236X2==5608.8
cubic inches.

Volume of tank=110,835.65 -f 5608.8

116,444.45

=116,444.45 cu. in., or

277,274

= 419.96 gals.

• • •

Question.—A flywheel has an outer

diameter of 124 in., the rim thickness is

5 in., and its width is 16 in. What
would be the weight of the rim? If it

were discovered to be 2% pounds out of

balance, how many li/^-inch holes, 1%-
in. deep, would have to be drilled in the

heavy side to bring it right?

Answer.—Mean diametei^=119 in. Vol-

ume = 5X16X119X3.1*416=29,907.0.32
cubic inches.

Weight = 29908.032X0.26= 7776.088

pounds.

Volume of one hole=1.5'X7854Xl-5

=2.05 cu. in.

No. of cu. ins. required to make 2.75

2.75

pounds= = 10.57

.26

10.57

No. of holes required= = 5.15

2.05



September 17, 1914. CANADIAN MACHINERY 263

MARINE AUXILIARY EQUIPMENT
OF CANADIAN MANUFACTURE.

A new and interesting development fol-

lowing the growth of Canadian ship-

building is the establishment of manu-

facturing plants for marine auxiliaries.

Xeedless to remark, it is quite important

for the makers of auxiliaries to be in

close touch with the shipyards and vessel

owners in order that the most suitable

style of equipment may be offered for

each vessel and spare parts furnished at

short notice.

The Canadian flriscom-Russell Co. has

been manufacturing for some time in

their shops in Montreal the complete

Reilly line of marine specialties such as

feed water heaters, salt water evapor-

ators, filters and grease extractors, along

exactly similar lines to those by the

Griseom-Russell Co., New York. One
of their recent contracts was for two
No. 47 Reilly multicoil feed water heat-

ers with by-pass for installation on the

dredges of the Canadian Stewart Co.,

operating in connection with the Toronto

Harbor Improvement. The accompany-

ing illustrations show the size and con-

struction of these, heaters. The heating

surface consists of 47 coils of seamless

copper tubiiio: rolled into coils of small

diameter. Tliese coils are connected to

the top and bottom manifolds with

copper to copper unions which require

no packing and allow easy removal of

any coil. The large door in the heaters

gives ready access to heating surface for

inspection. These heaters are undoubt-
edly the larsrest marine feed water heat-

ers ever built in Canada.
A high temperature of feed water is

secured by the water passing through
the coils whose small radius breaks up
the column of water and therebv in-

creases the eflSciency of the heating sur-

face. A number of these heaters of

smaller sizes have already been built to

Government and private order.

The Canadian Stewart dredges are also

equipped with two 4-in. Reilly multi-

screen feed water filters and grease ex-

tractors, their general construction being

shown in the illustration. The filtering

surface consists of heavy Terry cloth, be-

ing something in the nature of thick Turk-

and grease from the water in the hot

well before feeding the condensate to

the boiler.

An essential part of any filter is

aceesibility to the filtering medium
and simplicity in cleaning. This clean-

ing is accomplished in the Reilly filter

by a large bottom blow-off for the heavy
precipitate and surface blow-off for oil

and grease. An internal steam clean-

ing connection is provided so that the

TWU 4-IX. REILLY MULTI-SCKEEN FEED \VATER FILTERS AND GREASE
EXTRACTORS.

ish towelling. On large dredge work, it

is especially desirable to have an efiS-

ciont filter so that the boiler feed water

be free from sand and other impurities

stirred up in the surrounding water by
the action of the dredge, and as sur-

face* condensers are usually installed on
large dredges it is important to have an
efficient grease extractor to remove oil

filter may be by-passed and the filtering

surface boiled out without removing the

cartridges. When it is desired to re-

move the cartridges, they are readily

withdrawn through a large manhole in

the top of the shell and may be boiled in

soda for a thorough cleaning of the fil-

ter material. These filters are usually

built for high pressure service, being

placed between the feed pump and the

boiler. In some cases, however, they are

designed so that the water is cleaned of

sand before passing through the feed

pump.

.STA.NOAKIJ REILLY MAItl.NE KEEO WATER UEATEUS WITU BY-PASS
VAL VKS.

Locomotive Superheater Regulating
Valve.—It is proposed by a South Ameri-
can engineer that in a locomotive super-

heater of the fire-tube type the regulat-

ing valve should be placed on the out-

let side of the superheater instead of the

inlet side. The superheater consists of
a header with two chambers connected

by tubes, and the regulator valve slides

on seatings in a chamber on the outlet

.side. The valve rod passes through a
cylindrical boss in the partition between
the saturated and superheated steam
chambers, and it fitted with a piston to

make a steam-tight joint. The valve

consists of two parts, one sliding inside

the other and pushed outwards against

the seatings by a spring.
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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

AUTOMATIC LATHE FOR STRAIGHT
TURNING AND FACING.

TllK latl'.c shown in tlie aceom-

panyin.K photograph is extremely

niu'ared, being- j;enerally heavier

than ordinary machines of its type

or capacity. It is built through-

out on 20-incli. heavy duty lathe

lines to insure absolute absorption

of vibration, and to withstinid the sever-

est service. The power is also in excess

of any demand likely to be made upon

the lathe. The wide double belt drives

to a large diameter pulley, then through

a pair of herringbone gears (running in

oil) to main head spindle. This arrange-

ment gives a constant spind^e speed, no

mechanical changes being provided.

A feature of these lathes is the one

feed and the one speed idea, thereby

guaranteeing a maximum production

uhicli will be ecjual in quality to that

produced on the very best type of en-

gine lathe. In the construction careful

consideration has been exercised in the

distribution of material, combined with

the highest class of .skilled workmanship.

The head spindles are made of chrome

nickel steel, heat treated, while the bear-

ings are hardened, and run in phosphor

bronze journals. Sight feed oilers are

used for lubrication of all head bearings.

The driving pulley which is mounted on

a shaft at rear of head, and which ar-

rangement eliminates all belt tension on

the main spindle, is well guarded to pro-

tect the operator, the same guard cover-

ing all end works gearing.

The tailstock is extremely rigid, being

of the four-bolt type. It is made in one

piece in preference to the regulation

two-piece tailstock, as this feature tends

AUTOMATIC LATHE FOR STRAIGHT TURNING AND FACING.

'when machine has been set at proper

feed and speed for a given operation.

Change gears can also be used if de-

sired to vary the feed to suit the class

of work, although, when once set up, the

feed is rarely changed. In order to ob-

tain the desired spindle speed, the coun-

tershaft speed must be changed accord-

ingly.

The object of this tool is to furnish

a second operation machine that will

produce a large quantity of work, and

to prevent any chance of side-ways

shift of tail spindle. The carriage and

apron are also heavily constructed, the

rack pinion being made of hardened

steel, engaging with a hardened rack on

bed.

A cam feeding-in attachment is incor-

porated in the construction of the apron

and carriage, constituting an adjustable

bracket on the side of the bed carrying

cam surfaces; and a link motion inside

of the apron that transmits a cross feed

action to the front tool block. The lon-

gitudinal travel of the carriage causes

the link motion and cam surfaces to de-

liver this feed-in motion to the block,

feeding the tools into the work to a pre-

determined diameter.

The back arm facing device is an at-

tachment mounted on a large shaft or

bar, which bar is supported in bearings

cast integral with the head and tail-

stock, and bored in perfect alignment

with the main spindle. A cam attached

to the rear of the carriage actuates the

bar by means of a roll carrier arm,

which projects from the bar, and is in

contact with the cam surface. The
longitudinal travel of the carriage

which carries the rear cam, causes a ro-

tating motion to the bar, which feeds the

facing tools in toward the centre of the

spindle. It will be noted that the longi-

tudinal travel of the carriage actuates

both the feeding in of the front tools,

and the feeding in of the facing tools.

When the work is completed, the feed

is automatically tripped, and the car-

riage and all tools almost instantly re-

turn to their starting jtosition.

The complete cycle of operations on

a piece is as follows:—The work mount-
ed on an arbor is placed between centres,

the countershaft started, and the feed-

latch lifted into position. Both feeds

are thus started, the work progressing

until all diameters are turned and all

shoulders and ends faced down, after

wliich the feed is automatically tripped

and all tools return to their starting

position. This completes the cycle of

operations, and the machine is then

ready to receive another piece which has

already been pressed on another arbor.

Thus it will be seen that it is quite

possible and practical to permit one

operator to have charge of two or more
machines. It will be noted from the cut

that the entire machine is compactly de-

signed, the idea being to eliminate any
spring due to long arbors or excessive

over-hang of tail spindle. The floor

space required is 5 ft. x 3 ^t. 4 ins.

These lathes wore designed specially

for the Ford Motor Co. by the Reed-

Prentice Co., TVorcester, Mass., and
have, we understand, greatly exceeded

the expectations of the former com-

pany's mechanical experts in operation

performance.

®
The Boving Co, of Canada, Ltd., To-

ronto, has been awarded a contract for

two hydraulic presses for the N'orthum-

berland Pulp Co., Cambellford, Ont.
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I

UNIVERSAL TURRET SCREW
MACHINE.

THE Warner & Swasey Co., of Cleve-

land. Ohio, have put on the market what

is known as their No. 4 Universal Tur-

ret Screw Machine. New features incor-

porated in this product consist of the

power longitudinal feed for carriage,

the arrangement of the carriage for chas-

ing threads, and the fact that the car-

posite to that of the chasing leader and

follower, the carriage is thus returned to

its starting point. It is not necessary to

reverse the countershaft nor spindle for

returning the chasing tool to its start-

ing point. Each leader and follower cuts

threads in multiples of 1 and 4 of its

own pitcli.

The turret slide has a length of feed

(if 10 inches, which is an extremely long

LMVERSAl/ TURRET SCREW .M.iOHIXE.

riage and turret are driven by separate

shafts. These features add greatly to the

efficiency of the machine and have been

developed as the result of the company's

wide experience in building turret screw

machines.

For a long time screw machines have

been built with power cross feed on the

carriage, but this is the first machine

to be fitted with power longitudinal

feed. In order to add to the possibility

of working with the carriage, it is

driven by a separate feed shaft. An-

other imjjortant feature is the fact that

the feeds of this carriage can be reversed

entirely independently of the feeds of

the turret; thus, the turret can be fed

toward the chuck while the carriage

feeds away from the chuck if necessary.

In this way, two diameters can be turned

at once, or the outside of a piece may
be turned with the carriage while the

hole is being bored from the turret. The

longitudinal feed to the carriage has six

independent ad.iustable stops for gaug-

ing the length turned. These stops trip

the power feed and act also as dead

stops.

Referring now to the chasing attach-

ment; by placing the chasing lever in

its horizontal position, the chasing fol-

lower is brought into engagement with

the chasing leader, and when the thread

has been chased, the chasing lever is

lifted, thus bringing the returning fol-

lower into ensragemeiit with the return-

ing leader, and throwing the chasing

follower out of engagement witli its

leader. As the returning leader and fol-

lower are threaded in a direction op-

travel for this size machine. It has also

a very long bearing in its saddle. The
saddle is provided with supplementary

taper base, and this slide is fitted with

taper gibs on each side, these being fitted

for re-alignment of the turret after it

has worn slightly, although in the or-

dinary course of events it will not be

necessary to adjust any of these parts

for quite a long time. The power feed

to turret is through a taper friction in-

stead of the ordinary form and worm
gear.

Referring to the taper attachment, the

cylindrical arm of this fits into a cor-

responding boss on the back of the bed,

while at the other end of tlie arm is the

T block. The base of the attachment bolts

into the T slots at the rear of the cut-

off slide, and to tliis base is fitted the tool-

block itself, this being in turn operated

by the taper bar at the back, tliis taper

bar being adjustable for tapers up to 3

inches to the foot. In doing taper work
it is not necessary to disconnect the

cross feed screw, inasmuch as the taper

is not obtained from the cutoff slide it-

self, but from the tool block of the at-

tachment. This tool-block is arranged

for either inside or outside tapers. The
taper attachment does not interfere with

tlie operation of the turret or square

turret, and both cylindrical and taper

work can be done on the same piece with

the carriage without removing the taper

attachment.

The machine can be fitted with geared

head, may be driven by single pulley,

or with the .1-step cone head—the lat-

ter being the standard. The automatic

chuck and wire feed handle bar stock

up to 11/2 inches capacity. The machine
swings 16 inches over the bed and SYz
inches over the carriage cross-slide; the

total longitudinal travel of the carriage

is 17 inches and the cross travel, 8
inches; and the longitudinal travel of
the turret is 10 inches.

NEW TYPE HOIST.
A NEW type of hoist has recently been
placed upon the market by the Ingersoll-

Rand Co., New York City. It is intend-
ed for light lifting work, having a ca-

pacity up to half a ton, and, due to its

light weight, which is under 300 pounds
complete, it is particularly serviceable

as a portable hoist for mines, for con-

tract work, for manufacturing plants,

for power houses, and in railroad shops
and shipyards.

Manufacturing and power plants will

find tlie device handy for moving light

machinery and for hoisting ashes, waste
material, and for loading trucks, freight

cars, etc. It is a particularly desirable

appliance for the foundry, where heavy
weights have to be moved. In ship-

yards, in railroad shops and in connec-
tion with construction trains the hoist,

which is known as the Little Tugger, can
be put to innumerable uses.

The main base is arranged so that it

can be bolted to a timber, and bv means

i.iT'i'i.E 'i'i'(iiii';u liiiis'i A r sii.vi riiEAD

of a cap which accompanies the hoist, it

can be clamped quickly to a circular

member, such as a mine column or arm,
shaft bar or pipe. The dimen.sions of

the hoist are 21''/4 inches by IfiVa inches,

and the height is 20y8 inches. The drum
is 6 inches in diameter, with a space of

7 inches between flanges. This accom-
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modates a length of 700 feet of V4-inch

rope, or 450 iVt't of 5/16-inch rope. The
capacity is 1,000 pounds at a rope speed

of 85 feet per minute, and a pressure of

80 pounds. It operates with either com-

pressed air or steam.

The motor or enjrine is of the revers-

ible S(iuare piston type, givinf? four im-

pulses per revolution of the engine.

There are no dead centres, so that start-

ing is possible in any position. The
drum is mounted independent of the en-

gine shaft, and is operated through the

medium of a (dutch and gears. Safety

is secured by a powerful worm-operated

hand brake lined with Raybestos.

Referring to the illustration, the en-

gine is on the right and the gear case

on the left-hand side, and between the

two are the brake and drum. The lever

on the left controls the gears and clutch,

while that on the right controls the di-

rection of operation. The bottom lever

operates the brake. The speed of hoist-

ing is entirely at the will of the opera-

tor, and when he releases the throttle, it

returns automatically to central posi-

tion, shutting off the power and stopping

the hoist. Oftentimes the hoist will be

used for haulage purposes, and the re-

lease feature enables one man to handle

this class of work. He can leave the

control lever and carry the rope to the

car.

clothes or bodies getting caught in the

machinery.

®
MOTOR-DRIVEN ROLLING MILLS.

'i'lIE illustrations show two interesting

types of rolling mill manufactured by
the Standard Machinery Co., Providence,

ing rolls are 11 inches in diameter, and
12 inches face, and the intermediate roll

is 5 inches in diameter. The gearing is

triple trained and is very substantial.

The use of roller bearings effects a large

saving in power. Tiie mill is designed for

economical operation and long wc;ir iu

iieavy service.

Itor.LIXG .MILL FOR COLD ROLLED STEEL.

R.I. The direct motor drive shown has
many advantages over belted drive from
line shaft. In certain classes of work it

is desirable to operate below full speed,

therefore controllers are supplied with
tlie motors shown, allowing continuous
operation at any point between half

speed and full speed of the rolls. Motor
drive allows the placing of the mill to

secure the most advantageous handling

The small mill, driven by a 31/2 h.p.,

1150 r.p.m. Westinghouse Electric Co.

direct current motor, is for manufactur-

ing jewelers' use. The hand wheels for

setting down the rolls are equipped with

micrometer adjustment for accurate

7fit3

THE LITTLE TUQGiER" HOIST ROLLING MILL FOR MANU'^'ACTURING JEWELLER

There are no moving parts exposed

except the drum, all gears and shafts

being covered, an especially desirable

feature for underground operation where

the light is none too good, and where

there is constant danger of workmen's

of material, regardless of the location

of line shaft.

The large mill, which is driven by a

90 h.p., 850 r.p.m. Westinghouse Electric

Co. alternating current motor, is used

for the cold rolling of steel. The hous-

work. The rigid construction and care-

fully cut gears insure the work coming

out smooth' and free from waves. With
the motor located as shown, the entire

outfit requires no more space than the

rolling mill itself.
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spirit of our title is everywhere rampant, and its practice

is in part effected wherever possible, and would further

if dare be. In a word, autocracy is a leading constituent

of our mental fabric. Wilful Willie willed to have his

way, but as many less prominent people have found, it has

been determined otherwise, hence the all-European War.
We reckon, and judging from appearances that in the

present instance are in no way deceptive, there has been a

particularly strong inclination on the part of Canadian
manufacturers to exercise what seemed to them a pre-

rogative, to wit, to take no chances while the war lasts, or

for the period, however indefinite, that surpluses were

unlikely to materialize. In the case of employees too,

there has been at this time a pronounced tendency in many
cases towards resisting the installation of shorter hours

of labor or of a remodelled remuneration system whereby
not only more hands would find work, but there would be

retained to and maintained for any particular enterprise

or organization its personnel in expert efficiency.

In desiring our own way, we are consciously or un-

consciously looking out for our little individual selves,

and among the many lessons that are being and will yet

be taught us by the relative effects of this European War
in which we are involved is that, whether we be employer

or employee, self-seeking or self-assertion at the expense

of another or others—having our way, must be banished

in every form and particular.
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"IF I HAD MY WAY."

THE title of this editorial is intensely human, be-

cause of
_
its universality, and because of the ex-

pressed sentiment being more or less personal to all

of us. We have each wished to have things planned,

ordered and carried out in accordance with our views and
opinions, on occasion, forgetting meanwhile, if not alto-

gether regardless of the effects on others, that our way in

its individual essence would lead only to a dead end. In
the spheres of politics, sociology, business and finance, the

DISCOURAGEMENT OF INITIATIVE.

IT
is an even ' chance that, be tiiis European War long

or short, the field for the develoiiment of Canadian, or

for that matter the enterprise of the different countries

now more or less on the qui-vive for its extension will

after all be much the same as it has been, and that the

actual lengthening of the cords of industry and commerce
will be little, if anything, in excess of what would have

been realized in normal times. The tightness of money
will of course contribute largely to such an outcome, and
being sufficient excuse in many cases for the other—lack

of initiative—the net result cannot be much else than

as you were.

Our whole social and industrisil fabrics are simply

bottled up in what we are pleased to call system, and we
are patiently waiting until somebody comes along and

uncorks us in the midst of to-hand opportunities. The rut

of system has so far enguffed us that it seems well nigh

impossible to get ont of it to do pioneer work, which is

both the call and the opportunity to-day.

No far-fetched reasoning is involved in diagnosing an

employer's attitude towards the display of initiative from

that of his employees, for initiative profitable alike to man
and master can to some degree at least bo ])rnctised by tlie

former even in spite of the most iron-bound system and

without upsetting same; yet if either because of pure

"cussedness" or absolute lack of inborn or drunimed-in

intelligence, or both, men of this stamp are allowed to

l)ursue their way unchallenged, then so far as initiative

is concerned, we are justified in classing the employer with

the employee.

Instead of fostering initiative in men, the tendency is

to discourage and stifle it in business matters. We seem

to overlook tiie fact that aside from the prescribed hours

of labor, mental or bodily, during which we must keep

to the track, there are hours as im|)ortant not only to

ourselves and our relations, but to tliose from whom we

receive oiiiployment, in wliicii initiative is especially de-

manded, and who sliall say that its real effective exercise

will be the outcome, if the ma.jor portion of a man's wak-

ing hours be put under a non-initiative ban.
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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

FeiTo Nickel pig iron

(Soo)
Montreal.

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carron, soft 21' 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengamock 20 GO

Summerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 00

Victoria, No. 1 18 50

Victoria, No. 2X 18 25

Victoria, No. 2 Plain .

.

18 00

$13 65

15 75

25 00
Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

Semi-Fin. Nuts over 1 in.

Studs
72%
65%

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

Cut nails 2 50 2 70

Miscellaneous wire nails. . . 75 per cent.

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

17 85

17 60

17 35

FINISHED IRON AND STEEL.
Per Fonnd to lisrre Bnyera. Cents.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

€ommon bar iron, f.o.b, Montreal. 2.00

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.20

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.20

Beams and angles, Pittsburgh . .

.

1.20

Steel hoops, Pittsburgh 1.30

F.03., Toronto Warehonse. Cent*.

Steel bars 2.15

Small shapes 2.35

Warehonse, Freight and Duty to Pay. Cents.

Steel bars 1-60

Structural shapes 1-75

Plates 1-75

Freight, Pittsburgh to Toronto.

18 cents carload ; 21 cents less carload.

BOILER PLATES.
Montreal. Toronto.

Plates, y-t in. 100 lbs. ... $2 20 $2 20

Heads, per 100 lbs 2 55

Tank plates, 3-16 in. .

Tubes, per 100 ft., 1 inch
" 1% in.

(C

<(

(<

((

((

((

<(

((

II

<<

((

<(

((

ly, "

1% "

2 "

2^2"
3 "

2 50

9 .50

9 50

9 50

9 50

8 75

11 15

12 10

14 15

4 " 18 00

2 55

2 50

9 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

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

Flat & But. Head Cap Screws 40-10-10%

Finished Nuts up to 1 in. .

.

75%
Finished Nuts over 1 in. ... 72%
Semi-Fin. Nuts up to 1 in. .

.

72%
(

'(

80 & 71/2

75 & 5

45

70 & 5

60 & 5

60

60 & 5

35 p.c.

BOLTS, NUTS AND SCREWS
Per Cent.

Stove bolts

Coach and lag screws

Plate washers

Machine bolts, % and less

Machine bolts, 7-16

Blank bolts

Bolt ends

Machine screws, iron, brass

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

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

Fillister head 2-5 per cent.

Iron livets 75 per cent.

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

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 71/2, 10, 5 p.c. off

Wood screws, flathead.

Brass 75, 10, 71/2, 10 p.c. off

Wood screws, flathead.

Bronze 70, 10, 7^^, 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer billets, Pittsburgh . .

.

$21 00
Open hearth billets, Pittsburgh.

.

21 00
Forging billets, Pittsburgh 26 00
Wire rods, Pittsburgh 26 00

IRON PIPE FITTINGS.

Canadian malleable, 40 per cent.; cast

iron, 65; standard bushings, 70; headers,

60; flanged unions. 60; malleable bush-
ings, 65 ; nipples, 77^4 ; malleable, lipped
unions, 65.

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

Copper, light $ 8 50 $ 8 50

Copper, crucible 10 00 10 00

Copper, unch l)lcd, lieavj' 9 50 9 50

Copper wire, unch-bled. 9 50 9 50
No. 1 machine compos 'n 10 75 11 00

No. 1 compos 'n turnings 8 50 8 50

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 .... 7 25 7 50

No. 1 brass turnings ... 6 00 6 25

Heavy lead 3 50 4 00

Tea lead 3 00 3 00

Scrap zine 3 25 3 50

LIST PRICES OF W. I. PIPE.

standard.
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MISCELLANEOUS.
Cent*

Putty, 100 lb. drums $2.75

Red dry lead, 5 cwt, casks, per cwt. 6.40

Glue, French medal, per lb 0.14

Tarred slaters' paper, per roll .... 0.95

Motor gasoline, single bbls., gal. .

.

0.21

Benzine, per gal 0.20

Pure turpentine 0.67

Linseed oil, raw 0.70

Linseed Oil, boiled 0.73

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs 3.25

Pure Manila rope 0.16

Lard Oil, per gal 0.60

CHAIN.
i/i inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

1/2 inch 3.45

9/16 inch 3 45

5/8 inch 3.35

Yi inch 3.25

% inch 3.15

1 inch 3.05

AboTe qaotationg are per 100 lb. welsbt.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

CANADIAN MACHINERY
Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.
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45.00 36.00 21.00

56.25 45.00 26.25

62.25 49.80 29.05

67.50 54.00 31.50

Prices In cents per pound are quoted for the
different grades.

7/16 to i/a-in. . •

0.178 to 0.4218.

0.125 to 0.175..

0.101 to 0.120..

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $2 50 $2 60

Cannila plates, ordinary, 52

sheets 3 70 3 85

Canada plates, all bright... 3 90 3 95

Apollo brand, 10% oz.

(American) 3 90 3 90

Queen's Head, 28 B.W.G. . . 4 30 4 35

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45

Gorbal's Best, No. 28 4 40 4 65

Viking metal, No. 28 4.00 4.20

CAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Quotations t.o.b. foundry.

BELTINGS—NO. 1 OAK TANNED.

Extra heavy, single and double... 60%
Standard 60 & 10%
Cut leather lacing. No. 1 $1.10 lb.

Leather in sides 95e

BELTING RUBBER.

Standard 60%
Best grades 30%

POLISHED DRILL ROD.

Grade
Dia. In. 1

49/64 to li/z-in . .$37.50

33/64 to %-m. . . 41.25

Grade Grade
2 3

$30.00 $17.50

33.00 19.25

COLD DRAWN STEEL SHAFTING.

% inch $ 4.95

1 inch 8.05

114 inch 12.65

1% inch 15.30

11/2 inch 16.50

1% inch 19.40

1% inch 22.50

1% inch 25.80

2 inch 29.30

Prices quoted are cents per foot.

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.

metals to go up in price considerably.

As conditions are being better under-

stood prices are again dropping to nor-

mal.

RETURNING CONFIDENCE IS
NOTED.

OIHTFj obvious signs of growing
confidence have been noticeable

during the week. Banks are in-

clined to freely lend money for strictly

commercial transactions, but are, of

course, endeavoring to avoid every kind

of speculative business, even if that

business is to b(^ found in manufactur-
ing and jo))bing. Factories who find it

possible to dispose of their output will

not suffer from lack of banking accom-
modation. Enquiries warrant the

opinion that the banks are now doing
their utmost in this direction.

Montreal, Que., September 14. 1914.

—

Husin(!ss still continues to go on much
as it has done during the last six weeks.

Small hand-to-mouth orders seem to be

still most prevalent. No large orders are

comin? in, and with the banks handling

their end of the business admirably, the

small volume of trading is being done
very smoothly. Deliveries of British

goods are being received from time to

time and although deliveries are not be-

ing guaranteed, shipments seem to be
arriving with more or less regularity. Re-
cent reports from England state that

but 2.6 per cent, of the male population

are unemployed, and if such a condition

be existent, it is certainly up to us here

to emulate it.

Steel Market.

No change has taken pl.Tce during the

past week. Quotations vary from differ-

ent mills, but taking conditions all

around, the prices are very firm. A
largo falling off in contract work is to

be noted, most orders being of the small

variety. A brisk business is however be-

ing done.

Pig Iron.

Although the European pig iron sup-

ply has been cut entirely, no great in-

convenience is meantime felt as a num-
ber of Canadian foundries are operating

at a reduced output. Prices remain Ann,
iiowever.

Machine Tools and Supplies.

The outliKik I'or inacliino tools and sup-

plies is not over bright. Sales of late

having been somewhat scattered. The
demand for supplies still keeps up.

Metals.

The idea tliat Britain would require

more or less of her supply of metals

from America, and also the uncertainty

in regard to the delivery, caused most

Toronto, Ont, Sept. 15, 1914.—There
is no appreciable change in business con-

ditions this week, but a more optimistic

spirit is noticeable. The community is

rapidly adapting itself to the war con-

ditions, and getting over the uneasiness

which prevailed. The decided improve-

ment in the news from the front is also

having a beneficial effect, and is helping

to dispel some of the gloom which pre-

viously overshadowed everybody to a

greater or less degree. Prospects gener-

ally are more reassuring, and a continua-

tion of successful military operations

will do much to improve the financial

situation and relieve the nervousness in

business circles. With a greater feeling

of confidence, combined with courage,

trade should show considerable improve-

ment when money is easier to obtain.

Some industries are doing well as a

direct result of the war, while others are

not so fortunate; the former, however,

help to improve the industrial situation

as a whole.

The future for trade looks promising.

There are greater possibilities for open-

ing up new markets and introducing new
industries in Canada, an opportunity of

which full advantage should be taken.

The splendid way in which Canada has

come forward with men and material in



270

aid of the Mother Country durin<r the
crisis has created an impression in tlie

Old Country tliat will not readily he for-
gotten. The enhaneed popularity of
Canada in Great Britain on this aecount
and the srratitude shown by the people
will he a great factor in stimulating
trade, especially when the war is over.

British capital will flow into this country
for the development of natural resources
and industries to a greater degree than
was ever before experienced.

Steel Market.

There is little or no change in the iron
and steel markets this week, conditions
generally being the same, for although
the outlook is brighter, this is largely of
a sentimental nature. The difficulty of
financing new building projects is being
felt, and few orders are being placed
for structural material. The same re-

mark might apply to almost all lines, for
conditions are practically the same. Al-
though it has been reported that the
C. N. R. has been successful in obtaining
a loan in London, no statement has yet
appeared with regard to the expenditure
of the money.

All our steel mills have either cur-
tailed operations or closed down entirely.

Although they are endeavoring to get in

touch with new business, it will be some
time before the possibilities for expan-
sion of trade in this direction take de-
finite shape. There will no doubt be an
increased demand from foreign markets
for steel products formerly supplied
from Europe, but how far Canada will

benefit, providing the mills can supply
the market, remains to be seen. We un-
derstand that Canadian manufacturers
of wire nails have received a large num-
ber of inquiries from England for these
goods.

New home business in the United
States has fallen off, and the export
trade has not developed as fast as was
expected, although it is anticipated that
this will eventually increase as the result

of the war. A tendency towards a quiet
market is looked for during the re-

mainder of the year. Prices are firm,

and no changes have to be recorded. The
ferro-manganese situation is easier. A
considerable quantity has been shipped
from England, and the United States
Steel Corporation is reported to be sell-

ing this material at $85 a ton.

Pig Iron.

Little business is being done in pig
iron, and the few sales being made are
for small tonnages. During the month
•of August over 46.000 tons of iron ore

was received at the Victoria Furnace,
Port Colbome, Ont., for stock.

Machine Tools.

Business in machine tools is slow, al-

though dealers report quite a few sales.

CANADIAN MACHINERY
Little improvement can be expected,
however, until conditions improve and
monev is easier.

Machinery Supplies.

There is not nuich l)usin('ss being done
in machinery supplies, and prices as a
rule have not changed; the exception
being belt lacing, which has been ad-
vanced 10 per cent.

Metals.

The metal markets generally are quiet,

and only a moderate amount of business
is passing. The copper market is dull,

and prices have declined. Tin is weaker
again, and is now being quoted at 40c.

Shipments of this metal are being made
from London. Antimony is dull, and
has dropped to 16c. Other quotations
are unchanged.

CANADIAN IMPORTS OF IRON AND
STEEL GOODS, HARDWARE, ETC.
I'KKIIAPS (me of the most widespread
effects of the ]>resent war on the Can-
adian import trade will result from the
cutting off of the supplies of iron and.

steel goods, hardware, etc., that have
been coming from Germany. For the
year ended March 31, 1914, iron and
steel goods amounted to $2,824,900, or

nearly one-fifth of the total import of
German goods into Canada. A great as-

sortment of goods goes to make up this

amount, among them being included tub-
ing to the value of $539,130, and steel

tires for locomotives, etc., to the value
of $348,059. Of special significance are

(^anada "s purchases of cutlery from Ger-
many, which amounted for the year con-

cerned to $379,890. This is second only

to the imports of cutlery from the

United Kingdom, and exceeds those

from the United States by over $150,-

000. German machinery was last year
bought by Canadians to the extent of

$252,689, while other iron and steel

goods imported included wire of a value

of $140,523; angles, beams, etc., worth
$185,138; billets to the extent of $68,-

728; tools and implements worth $66,-

724, and iron and steel ware proper to

the value of $93,037. This great assort-

ment of goods being no longer obtain-

able from Germany, it rests with the

Canadian iron and steel manufacturers
to see that a large proportion of them
are supplied at home.

A great quantity of small hardware
has been exported from Germany to

Canada every year. The Canadian tables

do not enumerate the specific articles of

hardware imported except in the case

of iron and steel goods. The following

figures, however, of the principal metals

and manufactures thereof, other than
iron and steel, imported from Ger-

many last year, will give some idea of

the extent of the import trade in Ger-

man hardware. The figures are corn-
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prised in large part of finished manu-
I'actured products:

—

Metal. Value.
'*•"»» $130,389
Zinc 108,736
f'opper 52,200
Tin 29,763

FOSTERING BRITISH TRADE.
THE British Trade Commissioner's of-
fice at Montreal is making an effort to
enable importers of German goods to*

duplicate their requirements in the
I'nited Kingdom market, and C. Hamil-
ton Wiekes, the British Trade Commis-
sioner there, states that he will be
pleased to receive samples of any
goods which had been imported by Can-
ada from German or Austrian markets,
so as to secure quotations for articles
of a similar nature from the United
Kingdom for importers requiring same.

In this connection, it may also be well
to mention that there are many firms
holding German and Austrian agencies
in Canada who will be obliged to sever
their connections, and if they desire to
secure British representation to replace
the foreign representation at present
held, they should make application to

His Majesty's Trade Commissioner, 3
Beaver Hall Square, Montreal, Que.

®
RE-OPENING OF PLANTS.

THE Standard Chemical, Iron & Lum-
ber Co. have made the following an-
nouncement :—

-

The company has altogether fifteen

plants, twelve of which are located in

Canada, one in Germany, one in Eng-
land and one in France. As a result of
the war a serious dislocation of the
company's business was anticipated ow-
ing to the fact that they exported large-

ly to England, and also large quantities

of crude alcohol to France and Ger-
many. All the Canadian plants we;:e

therefore shut down immediately ex-

cept the Longford and Fasset, Que.,

plants.

"During the past few weeks we have
succeeded in making important contracts

in England for next year's delivery, and
have also been able to liquidate our

stocks there owing to the complete

shutting off of the continental supply of

wood chemicals. We are therefore pro-

ceeding to open up our factories, having

now started our Cookshire factory, and
anticipate opening our largest plant at

Sault Ste. Marie about October first.

The other factories will be opened up
gradually and early next year we anti-

cipate running to full capacity. The
moratorium in England is not being

taken advantage of to any extent as far

as we are concerned."
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THE PATENT SITUATION.

PATEXTS and trade-marks granted to

a subject of any state with which Great

Britain is at war are not declared to be

void, but may be voided or suspended

in whole or in part on application to

the Board of Trade. The applicant must

jnit u]) a fee of ten dollars with the ap-

plication, and a fee of CO cents for de-

positing foreign documents or other

papers for purposes of record. The
Board of Trade may then suspend or

void the patent in whole or in part if

it appear that the person applying in-

tends to manufacture the invention, and
if it appear to be in the general in-

terest of the country or a section of

the community or of a trade that such

article should be manufactured or any
process carried on. The Board of Trade
may at any time in their discretion

order the voidance or suspension in

whole or in part of any patent as they

may see fit without special application

being made to them. It of course re-

mains to be seen to what extent these

provisions are taken advantage of. Con-
tributed by Ridout & Maybee, Patent
Agents, Toronto.

®—
CANADIAN TRADE.

T5TATISTICS of Canadian trade for the

first four months of the current fiscal

year show a considerable falling off in

imports and a slight gain in exports. The
total trade for the four months ending
with July was $306,908,377, a decrease

of .$51,196,503, as compared with the

same period of last year. Imports to-

talled $172,041,715, a" decrease of $55,-

627,860. Exports totalled $1,34,866,664,

an increase of $4,431,257.

Tlie chief increases in exports were
in manufactures and animal produce.
During the four months we exported

goods of Canadian nianlifacture to the

value of $21,697,49.3 and animal jiroduce

to the value of $17,283,097; increases

respectively as compared with the cor-

responding period of last year of $2,-

627,598 and $4,199,863. Exports of agri-

cultural i)roduce for the four months
totalled $42,615,242, a decrea.se of a

little over nine millions.

For the twelve months ending July,

the total trade of the Dominion was $1,-

061,365,504, a decrease of nearly $37,-

OOO.fmO. Imports, which totalled $577,-

i>.i6,319, fell ofif by $114,000,000. Cus-
toms revenue for the twelve months
totalled $97,094,410, a drop of more than
twenty millions.

British Trade Press and The Outlook.

—A fully attended niet'ting of the re-

presentatives of tlie Trade Press of

(Jreat Britain was held in London on
August 17, at which the following reso-

lutions were unanimously adopted:

—

That this meeting of editors of trade

journals representing most of the indus-

tries of the country, after studying the

present commercial problems, has come

to the following conclusions:—That

our commercial prospects were never

brighter, and that given patience, con-

fidence, and reasonable sacrifice, there is

certain to be a splendid return in the

early future. That we strongly urge the

public to pay prompt cash for their pres-

ent requirements; the manufacturer to

keep up his production; and the banks to

afford all possible support to both whole-

saler and retailer. That we request the

Controller of Patents to exercise any

power he may possess for revoking any

British patents owned by hostile coun-

tries should they operate against British

industry.

®

Trade Gossip
Wandless Bros., Fredericton, N.B.,

will install the heating apparatus in the

post office building.

The Nobis Engineering Co., Toronto,

has been awarded a contract for the

heating system of tiie new Connaught

Street school.

The Canada Iron Corporation has been

awarded a contract for a quantity of

cast iron pipe by the City of Hamilton,

Ont.

German Patents.—The Department of

Trade and Commerce, Ottawa, announces

that German patents issued by Canada
may be revoked at an early date.

The A. R. Williams Machinery Co.,

Toronto, have received an order to sup-

ply 3 gap-bed lathes for Valcartier

from the Department of Militia.

Hamilton, Ont.—It is announced that

the Intercolonial Railway is in the mar-

ket for new passenger rolling stock, and

that the order will probably go to the

National Steel Car Co. Basil Magor is

president of the company.

The Bromell Patents Co., Glasgow,

Scotland, engineers and export merch-

ants announce that they are carrying on

business as usual and are prepared to

make prompt shipments of all their

manufactures. The war conditions have

not made any difference to their export

trade.

The A. R. Williams Machinery Co.

have an interest ing disphiy in tlieir win-

dow on Front street, in the form of a

model battleship, H.M.S. Toronto. The
sides of the ship are represented by
cotton belting, the decks by circular

saws, guns by drills and drill sockets,

gun turrets by latlie diucks, masts by

drills and holders, funnels by piping,

\entiIators by W. I. elbows, while (iTW

and knives form the bridge and upper
deck.

The Munning-Loeb Co., of Matawan,
N.J., manufacturers of electro-platers'

and polishers' supplies, announce that

they have secured the services of C. G.

Backus, who is one of the most highly

experienced best equipped and widely

known men in plating and polishing

lines. Mr. Backus will have charge of

their New York office, Room 1373-50

Church street, and will represent them
in New York, New Jersey, Pennsyl-

vania and Maryland. His knowledge of

details of all plating and polishing pro-

cesses is entirely at the service of their

present or prospective clients whenever
same may be required.

War Grist.—J. J. Turner & Sons have
received an order for the Canadian con-

tingent of 5,000 kit bags, 50 hospital

tents, 100 wagon covers and 1,000

valises. Perhaps no other form of indus-

try is benefited so much by the war as

tent makers. The manufacturers of sol-

diers' uniforms are equally busy. There
is also a big demand on shoe manufac-
turers, and many large makers of har-

ness are very busy making bridles, halters

and saddle equipment for the Canadian
contingent. It is quite apparent that

war conditions are benefiting the above
and enabling their staffs to be regularly

employed. As the war continues other

manufacturers will gradually notice an
increased demand for their goods, in

lieu of the European commodities which
have formerly occupied such a favored
position on our market.

Cotton Mills Busy.—The stimulating

effect of present conditions upon the

Canadian cotton industry has resulted in

the resumption of full working time in

the ten mills of the Dominion Textile

Co. During the eight months prior to

the commencement of the war in Europe,
the 7,000 employees of this company
were working on an average only 70 per

cent, of full time. Since the outbreak of

hostilities they have been working full

time, and if the present demand for

Canadian cotton continues, as is likely

to be the case, ovctime and double shifts

in certain departments will be necessary.

The operation at full capacity of the ten

mills of the Dominion Textile Co.,

Limited, will mean the placing in circu-

lation annually of upwards of $10,000,-

000. Most of this large amount of money
will be s|)ent in Canada—in wages, in

freight and cartage, in coal, oil and
other factory supplies, and in the many
other items that enter into the cost of

the finished product. As the ten mills

of the company are scattered from
Kingston to Halifax the benefits accru-

ing from the circulation of this large

amount of money will be spread over a

wide area.



272 Volume XII.

INDUSTRIAL \ CONSTRUCTION NEWS
Elstablishnient or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining Newi.

Engineering

Sault Ste. Marie, Ont.—The British

Construction Co. will build the dry dock

here, and are in the market for ma-
chinery and machine shop equipment.

Sidney, C.B.—The Town Council is

considering- the purchase of a four-

million-gallon capacity turbine pump,
with motor, etc. N. Hay, engineer.

Toronto, Ont.—The Wolseley Motor
Co. propose to make a large addition to

their garage on Avenue Road. Page &
Co. are the general contractors.

St. John, N.B.—The Board of Trade

has received an inquiry from New Brit-

ain (Conn.) with respect to the oppor-

tunities here for the establishment of a

machine shop.

St. John, N.B.—The Oil Motor and
Mfg. Co., of this city, will sell the plant.

Tenders to be in by September 19. Par-

ticulars obtainable from L. P. Tilley,

Princess Street, St. John.

Brockville, Ont—Warwick & Walters,

of Montreal, have decided not to estab-

lish a plant here, as was originally in-

tended, on account of friction in the

Town Council over the proposition.

New Denver, B.C.—.The power plant

of the New Denver Light & Power Co.,

is completed and the lights are on again.

It is a little over a month since the old

plant was totally destroyed by Are.

Medicine Hat, Alta.—The Saskatche-
wan Bridge & Iron Co., have resumed
work on the construction of their plant.

It is estimated that the buildings alone

will represent an expenditure of $100,-

000, and expectation is that production
will begin in about two months.

Sarnia, Ont.—The Sarnia Metal Pro-
ducts Co. is the latest addition to the in-

dustrial enterprises of the Imperial City,

and the firm, consisting mostly of Sarnia
men, is already having a $20,000 plant
constructed on North Front street, near
the street railway barns They will

manufacture all kinds of corrugated
iron, eavestroughs, material for galvan-
ized garages, and other products from
light sheet iron.

Fort William, Ont.—The erection of

the Fort William plant of the Steel

Company of Canada,, on which construc-

tion was started last year and not com-
pleted owing to the dull season of manu-

facturing, has been resumed and a large

gang of men are hard at work on the

completion of the building. J. 0. Cal-

lahan, general manager of the Steel Com-
pany, and B. H. Pratt, of the contract-

ing firm, are at present in the city super-

intending the work of construction, and

have stated the plant will be ready for

operation between November 15 and De-

cember 1 of the present year.

Electrical

Gait, Ont.—The Canadian Cereal Mill

is now run by Hydro-Electrical power.

An equipment for 250 h.p. capacity has

been installed.

Montreal, Que.—J. C. Wilson, Ltd.,

are making alterations to their factorv.

AUSTRALIAN STREET CARS.

The Department of Trade and

Commerce, Ottawa, has available,

for the inspection of Canadian

manufacturers, specifications and

blue prints of the popular

types of cars used on the re-

cently established electric tram-

way systems in Melbourne. In-

formation as to comparative costs

is also obtainable upon application

to the Commission of Commerce.

Should additional particulars be

desired, manufacturers are assured

of their inquiries receiving the

prompt consideration of the above

Department.

The contract for the electrical work has

been awarded to the Beaver Electric Co.,

of Montreal, at $30,000.

Winnipeg, Man.—The City Light and
Power Department are now supplying

the Dominion Government Buildings

with electric light. The Winnipeg Elec-

tric Railway Co. formerly had the con-

tract.

Kingston, Ont. — Kingston Utilities

Commission is considering an offer from

J. M. Campbell to supply 500 horse-

power of electrical energy from Kings-

ton Mills, at 1% cents kilowatt hour.

Hamilton, Ont.—A fire which occur-

red on Sept. 8, at the plant of the Cana-

dian Tungsten Lamp Co., on Cannon St.

east, caused the firemen considerable

trouble. The damage is estimated at

$1,000, which is covered by insurance.

Windsor, Ont —The Hydro-Electric

system was inaugurated by Sir Adam
Beck, last Saturday evening, at a cere-

mony in the local armories. In his ad-

dress Sir Adam told his hearers that the

completion of the transmission line to

Windsor marked a new era in long-dis-

tance transmission of electricity. The
line from Niagara to Windsor is 250

miles in length, one of the longest lines

of its kind in the world. The estimated

cost of construction of the line was

placed at one million dollars, but he said

the cost had been much lower.

Municipal
Brantford, Ont.—The council con-

template purchasing a motor-driven

combination hose wagon.

Saskatoon, Sask.—The City Council

may purchase fire-fighting equipment.

T. E. Heath, fire chief.

Toronto, Ont — The Provincial

Board of Health has approved of plans

for waterworks extensions at Gait.

Grimsby and Hamilton.

Ottawa, Ont.—The City Council have

adopted the engineer's recommendations

for purchasing new equipment for the

main pumping station.

Owen Sound, Ont.—The council are

considering a proposal to build per-

manent roads to provide work for unem-
ployed.

Calgary, Alta—A by-law to provide

eighty thousand dollars for extension of

water works was passed by the ratepay-

ers of Calgary.

Peterborough, Ont.—The city will take

over the propertj" of the Peterborough

Light and Power Co. A cheque for $100.-

000 has been paid, in acco^ance with

the expropriation agreement.

Montreal, Que.—Repairs have been

completed on the lateral conduit, and the

pumps have again been connected, so-

that the city is again using its regular

water supply from the St. Lawrence.

Dartmouth, N.S.—A by-law will be
voted on b,y the ratepayers on October

3, to authorize the issue of debentures to

the amount of $90,000 for the erection

of school buildings and equipment for

same.
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Oxy-Acetylene Welding Processes and Their Development
Staff Article

In the present article attention is drawn to the fact that while for many classes of workautogenous welding ha^ been successful from a general manufacturing and commercial view-
point there is every evidence that much still remains to be accomplished before equal successu achieved m the more involved field of mechanical engineering and machine construction

WITH the application of oxy-
aeetylene welding to manufac-
turing, a great many interesting

processes have been evolved. The join-

ing together of two stamped plates by
its means, making thereby a hollow body
has effected a revolution in construction
methods. Many articles previously pro-
duced at a prohibitive cost can now be
competitively manufactured and mark-
eted.

Among the latter are sheaths for
swords and knives, walking sticks, um-
brellas, radiators for heating plants,

hollow steel drums, steel kalamein work,
window sashes and all kinds of light

sheet work. The same process is applied
to pieces which require much greater
strength such as bicycle frames, pipes,

tubes, automobile frames and accessories

and aeroplanes. In the manufacture of
multi-cylinder internal combustion en-

gines, the intake and exhaust manifolds
are easily made up in this way.

Cutting and Welding Feature.

The combination of the cutting blow-
pipe and the welding blow-pipe enables

one to obtain cheaply articles formerly
very difficult and costly to manufacture
at the forge. Thus we can obtain by cut-

ting and welding successively, plates,

angle irons, and irons of various pro-

files, besides details of all manner of

forms entering into metal construction.

Further than this a very broad field for

oxy-aeetylene welding is that of repair-

ing. It can be advantageously applied to

an almost endless chain of repair work
in iron and mild steel. It is often the

only process which will allow of the re-

covery of broken, deformed, or worn-
out details. In steel castings, blow
holes can be successfully filled with

homogeneous metal; cracks in castings

can be repaired successfully and made
quite as strong as they were originally,

while in the sphere of marine engineer-

ing a wonderfully interesting field has

been opened. When the harder varieties

of steel come under the action of the

blow pipe, many difficulties are present-

ed, which up to the present have not

been successfully overcome. It will

therefore be safer to leave the welding

of hard steels alone meantime.

Application to Cast Iron.

Next there comes the broad field of

east iron. The process of oxy-aeetylene

'Second of a series.

welding was not applied to cast iron
until some years after its application to
mild steels and wrought iron. It was
then openly declared to be impossible to

repair pieces of cast iron by the process.
The reason given being that the metal
under the action of the blow-pipe became
as hard as flint, and in the majority of
cases broke upon heating or from con-
traction when cooling.

As a matter of fact, the welding of
cast iron is the easiest of all, or rather,
that which gives the best results. The
generic name "east" iron or "castings"
of iron is applied to alloys of carbon and
iron in which the proportion of carbon
is between 2.5 and 6 per cent. Cast iron
cannot be forged, and consequently
articles in this metal are obtained by
casting. In a large majority of cases,

the cast iron used for castings contains
from 3 to 4 per cent, of carbon. The
carbon can be present in very different

states, either combined with the iron or
dissolved in the metal to which it com-
municates great hardness. It may also

be present in a free state in the form
of particles of graphite disseminated in

the mass.

In the first case, carbon combined or
dissolved makes the metal very hard and
difficult to work. This variety of iron is

an alloy known as white cast iron. In
the second case with most of the carbon
in the free state, the metal is soft and
easy to work, and is known as grey cast

iron. Since the majority of welds in

cast iron should be capable of being
worked it is indispensable that its con-

stitution should be that of grey iron,

of which the great majority of castings

are really made.

Grey Iron Welds

The obtaining of welds of grey iron

depends solely on the state of the car-

bon in the metal. It is thus neces-

sary to study the causes which faci-

litate or prevent its precipitation

in the form of graphite. The rapid
cooling of the metal in fusion tends
to bring about the combination of
tlie carbon with the iron; that is to say,

the formation of white iron. On the

other hand, slow cooling or reheating

tends to bring about the precipitation of
the carbon, thus producing a softer iron.

Silicon introduced into cast iron in the

form of fcrro-silicon takes the place of

the carbon. Tliis tends to alloy with the
iron and compels it in some way to take

the form of graphite, and thus facili-

tates the formation of grey iron. Man-
ganese, on the other hand, opposes the
precipitation of graphite and leads to
white iron.

Conditions for Success.

These important effects being known,
it is easy to state the general conditions
to be observed for the formation of a
line of welding in grey iron, that is to
say, one easy to file and workable by
tools:

—

(1)—Slow cooling.

(2)—Introduction of silicon in the
welding rod.

(3)—Absence of manganese.

As manganese is often present in east
iron in sufficient quantity to produce the
formation of white iron during the weld-
ing process, it is much more necessary to
observe the above conditions, than the
local fusion, and consequent rapid cool-
ing of the metal. The phenomena of oxi-
dation, decarbonization and volatiliza-
tion of which we will speak, are all con-
ducive to the formation of white iron.
According to the proportion of carbon
which the cast iron contains, the melt-
ing point varies from 1050 degs. to 1200
degs., centigrade, a temperature at least
300 degs. centigrade lower than the melt-
ing point of chemically pure iron. The
melting point of cast iron with which
welders mostly deal with is about 1160
degs. centigrade.

The oxide of iron which is formed
melts at about 1350 degs centigrade, and
therefore cannot be melted and swept
away by the flame as in the case of
wrought iron or steel. It forms in con-
sequence an agglomerate in the form of
crusts surrounding each part exposed to
the air. It is, therefore, necessary to de-
stroy this oxide which prevents the com-
bination of the molten metal and also
burns the carbon, thus tending to form
white iron. The excessive heat of the
welding flame can bring about an altera-
tion of the metal during welding; not-
ably is decarbonization and the volatili-
zation of the silicon.

Expansion and Contraction.

The quantity of heat required to melt
cast iron is greater than that required to
melt the same weight of aluminum or
wrought iron. Cast iron is also a bad
conductor of heat, as well as being de-
void of elasticity and elongation before
rupture. It is, therefore, always neces-
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sary to foresee that in welding cast iron

the phenomena of expansion and con-

traction can bring about breaks if the

shapes of the pieces oppose free play of

the metal in heating or cooling, and it

is generally necessary to take very

special precautions to avoid same. /

The difficulties encountered depend al-

most exclusively on the phenomena just

mentioned; the hardness of the metal

melted by the action of the blow-pipe

making it impossible to work on it with

tools, as well as producing cracks and
breaks eitiier in the line of welding or

elsewhere during the welding or cooling.

These difficulties are eliminated to a

greater or less extent by using a welding

metal of good quality, free from mang-
anese, and yet containing a high percent-

age of silicon. A further improvement

is obtained by the use of a suitable

cleaning flux. The effects of expansion

and contraction may be overcome by pre-

heating every part of the casting or by

any other treatment producing the same

results. The lack of elasticity renders

cast iron particularly sensitive to the

effects of expansion and contraction

especially when the heat is localized.

Operators' Troubles.

Certain difficulties in working are

sometimes most trying to welders : for

example, the fluidity of the metal when
melted does not allow of the realization

of vertical welds, and it is, therefore,

necessary to arrange the line of weld-

ing as nearly horizontal as possible

which with certain shapes and sizes of

pieces is most difficult.

The fluidity of molten east iron makes

it necessary in certain work to surround

or hold up the edges to be welded in

order to prevent metal from flowing

away, and having to weld for a long

time over a preheating oven renders the

work difficult and tedious, but an opera-

tor soon gets used to holding the blow-

pipe with arms outstretched and in this

position making perfect welds. Apart

from cracks due to expansion and con-

traction and the hardness of the line

of welding, the welds are susceptible to

the following faults:—Lack of penetra-

tion, bad joining, interposition of oxide,

blow holes, and sinking of the surfaces

to be joined.

The edges of the weld should be bev-

elled if the thickness exceeds % inch,

and welders who attempt to execute

welds on 5-16 inch to 7-16 inch thick-

nesses without bevelling are sure to ob-

tain bad results. In order to secure

penetration, they push the molten metal

with the rigid white jet, thus bringing

about an alteration in the former, as

also a partial adhesion. It is always

well to introduce into the line of welding

as much of the silicons iron as possible,

and bevelling facilitates this introduc-

tion.

In many pieces of cast iron to be re-

paired by autogenous welding, in which
the repair is a crack and not a break,

bevelling can only be done by means of

a hand grinder. This should be well

done, notably the penetration should be

regular and not excessive, so that there

are no openings at the bottom of the

line of welding. If an extension of the

crack is feared by the expansion of the

metal during preheating or the execution

of the weld, a hole should be drilled a

short distance from tlie end of the crack

and in the direction the crack would na-

turally take, if it extended. The intro-

duction of silicon into the weld through

the medium of the welding rod renders

still another service. It destroys the

oxide of iron, prevents blowholes, and

the decarbonization of the metal. Sili-

con cannot be replaced by any other

element, and without it the autogenous

welding of cast iron would be difficult

to realize. A high percentage of silicon

is necessary, because a quantity of it

disappears in tlie course of welding, act-

ing in the capacity of a deoxidiser.

Practically it is incorporated in the weld-

ing rod specially made for the welding

of cast iron, being anywhere from 3.5

to 5 per cent. Welds are then workable

if the casting be not cooled too quickly,

and if the welder keeps the small white

jet of the blowpipe sufficiently well sep-

arated from the molten metal. If an ex-

cess of solicon be present in the welding

rod, the welds produced are too soft. It

is, therefore, important that its presence

should be uniformly regulated in the

welding rod. Manganese should, of

course, be absent. Welding rods are

manufactured in round sections about

20 inches long, and from % to 1/2 inch in

diameter.

The Flux Feature.

A flux is necessary to destroy the

oxide, and this flux must be less fusible

than the metal. The oxide interposes

itself in the metal and prevents the per-

fect joining of the molten bath of metal,

while the flux acts as the melter of the

oxide of iron and economizes the silicon.

The cleaning flux is most appropriate in

the form of a powder formed by mixing

equal parts of carbonate and bicarbonate

of soda, to which is added 10 per cent.

to 15 per cent, of borax and 5 per cent,

of precipitated silica. This product is

supplied commercially at a price so low

that welders have no necessity to pre-

pare it for themselves. Other recipes

for cleaning powders have been proposed

which offer no special advantage, and

sometimes have many faults. Certain

welders are content to use borax, which

as a cleaning flux is insufficient. The

powder mentioned above equalizes de-

carbonization of the cast iron by a cor-

responding carbonization, a quality

which borax does not possess. The sili-

con of the welding rod, in effect, lib-

erates the carbon contained in the alka-

line carbonates, and thus the metal can
regain from the flux so constituted the

carbon it loses by oxidation. The clean-

ing flux has also the advantage of pro-

tecting the molten metal from excessive

oxidation, thanks to the slag which floats

on the surface. The flux is used by
plunging the extremity of the welding
rod into the box or bottle, after the rod
has been heated. It is best to avoid

thinning the powder into the molten
metal whilst executing the weld; the

supply from the welding rod being al-

ways sufficient.

Preheating.

The execution of welds in cast iron

presents no special difficulties when the

parts have been properly prepared, pre-

heated to redness when necessary, and
using the proper welding rod and clean-

ing flux. In many cases welds are done
with the casting partly or wholly in the

preheating oven, the welder protecting

himself from the heat by using plates of

asbestos or simply plates completely

round the parts to be welded. Currents

of air must be avoided during welding,

as these would bring about rapid cooling

and cause breaks or cracks in the piece.

For articles which do not require pre-

heating it is advisable to take the chill

of the metal, at least around the weld,

by playing on it with the blowpipe pre-

vious to welding. If local heating be

necessary at a different part to counter-

act the effects of expanding or contract-

ing it is better to do this with a second

blowpipe or group of Bunsen burners or

benzol lamps.

The total heat of fusion of cast iron

being high, it is necessary to use a blow-

pipe with a greater calorific power than

for the same thickness of wrought iron

welds. Sometimes when the melting

point of the cast iron is notably lower

and the conductivity less, a more power-

ful blowpipe is not used. For a thick-

ness of 3-16 of an inch, for example, a

blowpipe of 26.5 cubic feet would be

necessarj', if the casting were not heated

to redness by an oven or flame. In the

case of preheating, a blowpipe with a

delivery of 17.5 cubic feet of acetylene

would prove sufficient. Th* blowpipe is

played on the edges to be welded until

melting of the iron just takes place. The
regular oscillatory movements are of less

importance here on account of the be-

havior of the metal or melting. How-
ever, it is important that the two edges

to be joined should melt at the same

time.

As soon as the first fusion is obtained,

the welding rod powdered with the clean-

ing flux is applied in the manner indi-

cated in order to avoid oxidation. The

melting of the welding rod should take

place as much as possible in the molten
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bath in the bevel by the plunging in of

the rod and then playing the blowpipe

all around. This method should always

be used for great thicknesses. In the

case of thin pieces, the welding rod is

melted by sweeping over the molten

metal. The point, however, to remember,

which applies to all welds, is never to let

the metal of the rod fall drop by drop

or to hold it too far away from the

molten bath. We have already said that

to avoid adhesion due to blowing the

molten metal along the line of the weld

which is not yet at a high enough tem-

perature to receive it, the blowpipe

should be held so that the flame strikes

the metal almost perpendicularly. A
very inclined position of the flame in-

variably produces trouble and bad re-

sults. The white jet of tbe blowpipe

should never be in contact with the

metal, and the point should be kept at a

distance varying from 3-16 to % of an

inch, according to the thickness. This

recommendation is very important, as

cast iron under the very high tempera-

ture of the oxy-acetylene white jet can

be degraded by the subsequent oxidation

and decarbonization. If in repairing

certain articles the molten metal has a

tendency to flow away from the line of

welding, it can be retained by the aid of

plates arranged before welding. The use

of clay or refractory earth, as a rule, is

conducive to the formation of blowholes,

and consequently this practice should be

avoided. The plunging of the welding

rod into tlie cleaning flux should not be

forgotten as each supply of metal is

added, but it is well to remember also

that an excess of powder is detrimental.

The welding rod containing the element

silicon which is indispensable for ob-

taining a workable cast iron, should be

supplied regularly along the line of

welding.

Rapid Welding Advisable.

Avoid going over the welds after

solidification without adding fresh sili-

con metal. The danger to be feared is

the destruction of the silicon in the line

of welding. This tends to produce white

iron, or at least the formation of hard

grains making it difficult to work. For

the same reasons the welds should be

rapidly executed without prolonged melt-

ing of the metal with the blowpipe.

As has been previously mentioned, the

cooling of the cast iron welds should be

as slow as po.ssible. It has been found

best for articles that have been pre-

lieated to replace them in the oven which

has been used, and to cover them com-

pletely, 80 as to avoid local cooling.

Many articles of east iron properly

welded break or crack in cooling, either

in the line of welding or elsewhere,

owing to the lack of precautions in view

of local contraction. When a coke or

charcoal Are has been used for preheat-
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ing, the piece after being welded should

be completely covered with cinders or

charcoal, and refractory bricks or sheets

of asbestos should be placed on the sides

and underneath so as to avoid all

draughts of cold air. The article should

be left there until it is completely cold.

Sometimes it is necessary to allow

twenty-four hours for cooling. For ar-

ticles which do not require complete pre-

liminary heating it is sufficient after

welding to play the blowpipe in the part

heated and remove it progressively; next

cover with warm cinders, asbestos, or

other bad conducting non-fusible ma-

terial so as to ensure slow cooling. After

complete cooling, the welds can be work-

ed with the file, grindstone, chisel, etc.,

until all the unevenness is removed;

thus an absolutely uniform surface can

be obtained, on which it is impossible

to recognize traces of the breaks or re-

pairs. The oxy-acetylene flame when
properly managed does not alter in any

way the welded pieces of cast iron. On
the contrary, the fusion and rapid solidi-

fication gives a fine and compact struc-

ture to the added metal, which explains

why the metal in the welded part is

often much less fragile than the rest of

the casting.

Process Saves Wasters.

The process of welding by the oxy-

acetylene flame can be employed not

only for the repair of all castings broken

or deteriorated by use through shocks,

vibrations, etc., but also for the putting

in order new pieces which have defects,

such as blowpipes, pits, flaws, and frac-

tures. This application is not too well

known in many foundries as yet, but in

the near future there is no doubt but

that it will be largely used. It must be

recalled that with a weld, if well done,

the article treated can be considered

equal to new, since the metal added is at

least of as good quality as that of the

metal in the casting, and when joined to

it is perfectly homogeneous. Those

foundrymen who hesitate from conscien-

tious motives to apply autogenous weld-

ing to the repair of pieces leaving the

foundry have only to reproach them-

selves in obtaining defective welds. Even

badly applied, the process is a hundred

times preferable from the moral point

of view, to the use of cements for hid-

ing blowholes, and sometimes flaws and

cracks in articles leaving the foundry.

Foremen charged with the mainten-

ance of works find in autogenous weld-

ing a valuable process for the rapid re-

pair of cast iron parts broken in opera-

tion of the plant; not only from the

economical point of view in not having

to purchase a new piece, but also from

the fact that the piece is rapidly re-

turned to service.
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Application to G^eneral Repairs.

Wherever cast iron is used, there lies

a field of usefulness for the oxy-acety-

lene welding process. For example, the

repair of flywheels, pulleys, gears,

benches, frames of machines, cylinders,

stamps, punching machines, autos,

motors, steam engines, and vessels of all

kinds. In the case of automobile cylin-

ders surrounded by a water jacket,

cracks frequently occur due to freezing,

heating, shocks, and internal strains, and
workshops and garages in the larger

towns use mostly autogenous welding for

their repair. It is necessary before com-
mencing to weld to preheat the cylinder

completely by placing it in a coke or

charcoal basket or in an oven until it

attains a red heat. The cracks, of course,

have to be bevelled and prepared as al-

ready explained. After the welding has

been completed, it is necessary to cool

the casting very slowly. The majority
of such cracks appear on the exterior

surface of the water jacket or on the

flanges or corners, and if the cylinder

itself is damaged, the repair is more dif-

ficult, because the welding can never be
done from the interior. The method is

to remove a portion of the water jacket

above the crack, and then proceed to

weld in the usual manner, and imme-
diately after weld the portion removed
from the jacket into position again.

Automobile Repairs.

The success of repairs to automobile
parts or similar articles depends above
all on the proper preheating of the ar-

ticle and the slow cooling afterward. In
the case of cast iron pulleys and fly-

wheels, the execution is more or less

easy, depending on the position of the

break, the shape and dimension of the

casting, and the thickness of metal to be
welded. Certain flywheels are easy to

repair because tlie expansion and con-

traction of the cast iron can take place
without tending to produce breaks.

Others, again, present difficulties which
an inexperienced and thoughtless welder
cannot overcome. When the dimensions
of the article allow of complete preheat-
ing of the whole body and very slow
cooling breaks or cracks are not greatly

to be feared. On the otlier hand, how-
ever, when the size of the casting makes
it impossible to raise to red heat the

entire body previous to welding, it is

necessary for the welder to exercise

thought in overcoming the effects of the

expansion and contraction during the

execution of the weld, either by working

in such a manner as not to have the

heated part closed in by parts which are

not sufficiently elastic, or by heating cer-

tain other parts of tlie article in order

to compensate for expansion and con-

traction. Seeing the excessive variation

in dimensions, shape and thickness of
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flywheels, pulleys and gear wheels, it is

(liflicult to give concrete examples or

methods of executing welds. The slight-

est displacement of the break in the rim
in its relation to the arm or on the arms
themselves often necessitate quite a dif-

ferent treatment in view of the phen-

omena of expansion and contraction.

The welder must exercise his own judg-

ment when undertaking the repair of any
broken casting. In the majority of eases

large articles cannot be wholly pre-

heated, and in such cases it is necessary

to judge in advance how expansion and
contraction will act during the execution

of the weld and on cooling. Sometimes
the breaks are in such places that the

repair if not impossible is very laborious,

and in many such instances it will pay
better to dispose of the casting as scrap

metal.

The teeth of cast iron often get

broken, thereby making the wheel use-

less. It is comparatively simple to re-

pair these by autogenous welding. One
generally proceeds to replace the broken

tooth by adding metal to the base of the

tooth and rejecting the piece broken off.

A certain amount of skill is necessary in

building up the weld without too much
flowing on either side, and in keeping

the joining of the metal perfect.

Autogenous welding is also employed

for adding metal to worn parts of cast

iron articles. The operation is the same

as for building up teeth of wheels, care

being taken that perfect joining of the

metal is obtained. If the surface of the

article thus prepared has to withstand

friction, it requires to be constituted of

hard east iron. To obtain this, it suffices

to use a non-silieous welding iron or one

that is only slightly silicious. It is best

not to reckon on machining such a line

of welding after using non-silicous

welding rods. The surface may be made
even by a wide melting during the opera-

tion. Of course, it is understood if the

surface of the casting has to be perfectly

uniform the process is not applicable.

To sum up, the types of work in cast

iron that can be autogenously welded are

exceedingly varied, and to execute a

number of them calls forth a great deal

of thought and no little ingenuity on the

part of the welder.

HIGH TEMPERATURES IN CAST
IRON CYLINDERS.

IN the construction of internal-combus-

tion engines; the thickness and quality

of the material used for cylinders and
pistons, and the effects produced by very

high temperatures are matters which

have to be very seriously considered. It

is quite conceivable that a thick cylind-

er opposed to high temperature as well

as to a high pressure inside of it will be

aetuallv more stressed than a thinner

one. The same reasoning applies to the

piston crown and the bottom of the

cylinder covers. As was pointed out by
J. T. Milton in his paper, the "Present
Position of Diesel Engines for Marine
Purposes," the metal in these parts is

put into a state of compression by the

high state of the temperature, the sides

being subject to a similar stress due to

the pressure. These considerations show
the great importance of keeping the

thickness of the metal at parts exposed

to great heat as thin as possible con-

sistent with their possessing sufficient

strength.

It, is known that cast iron appreciably

changes its form and dimensions through

continuous exposure to high temperat-

ures, and so causes troubles similar to

those which have occasionally been ex-

perienced in large steam engines. It is

probably the fear of this action under
severe heat conditions which led to the

use of cast steel for cylinder covers.

Most Diesel engine manufacturers have
reverted to the use of cast iron for

covers, and some of them give the metal

a severe heat treatment before the com-
pletion of the machining operations. It

is quite possible, however, that cast steel

will be again used for these parts.

• ®
GRAPHITE LUBRICATION.

THE employment of graphite as a lubri-

cating medium for machinery is a matter
which has often been discussed among
engineers. The mixing of graphite with

oil, a system tried for engine lubrication

and other purposes, has not always been

attended with such satisfactory results

as are to be desired, but there can be no
doubt that, properly applied, graphite

ranks among the most efficient of all lub-

ricants. Countless experiments have
been made to unite the substance with

various metals in a molten state, but

without success, and another system of

application has consisted of graphite

plugs inserted in bearing surfaces, but

here the cost of drilling the holes for

each separate plug and putting each in-

dividual one in its place has made the

process too expensive for ordinary pur-

poses.

In view of these circumstances it is

with interest that we turn to examine a

new method of utilizing graphite as a

lubricant for white-metal bearings, par-

ticulars of wTiich have been communi-
cated to us by the vendors. This is known
as the Randall graphite sheet lubricator

and consists of a simple device in which
solidified graphite cones of a slightly

tapered formation are attached by
hydraulic pressure to a fine copper-

wire screen or fabric which may be

cut to the shape and fitted with

a minimum of trouble in any white-

metal bearing in which it is in-

tended to be used. A piece is cut from
the sheet the full length of the bearing,
wide enough to reach not quite to the
top of the half bearing, and it is import-
ant when fitting to so cut the sheet that
the plugs or cones have the straight rows
running lengthwise, so that the cones
are staggered in the path of the rotating
journal, and each part of the shaft in

the bearing as it revolves will then be
in contact with some of the graphite
cones.

After cutting, the Randall graphite
sheet lubricator can be shaped with the
fingers to a half circle a little smaller

than the journal, around which, or

around a mandril usually employed for

the purpose, it is fixed by means of fine

copper wire, wound spirally. The small
or tapered -ends of the cones should al-

ways be placed in contact with the jour-

nal, so that the wire cloth will be em-
bedded near the bottom of the box. The
mandril, with the graphite sheet lubri-

pator attached as described, is placed in

the box and the white metal poured in

the usual way. The bearing box, man-
dril and sheet should all be warm so as

not to chill the white metal too quick-

ly. The metal will flow and set around
the graphite cones, making them a part

of the bearing. The result is practically

a self-lubricating bearing which requires

only a few drops of oil at long intervals.

To finish the bearings, the sides may
either be scraped so that the journal

will turn freely, or turned in a lathe,

which ever is the general practice. In

oiling, it is advisable to cut down from
75 to 90 per cent, of the quantity ordin-

arily used on regular white-metal bear-

ings. Too much oil has a tendency to

wash loose particles of graphite out of

the bearing.

In considering the first cost of the

Randall graphite sheet lubricator, it

should be noted that in many cases it

displaces sufficient white metal to pay
for itself, and is claimed to increase the

life of bearings three to four times. Re-
sults have shown that this lubricating

device enables white-metal bearings to

withstand heavy pressures and high

speeds without heating. — Shipbuilding

and Shipping Record.

®
C G.E. Service Corps.—A fiotable con-

tribution to the service of the Empire
has been made by the Canadian General

Electric Co. By drawing on its technical

staff, it has raised a corps of engineers,

both electrical and mechanical, for ser-

vice during the war, and has further un-

dertaken the duty of maintaining the

corps for that period.

@
Gait, Ont.—The Shurley Dietrich Co.

are building an addition to their factory

100 X 205 feet.
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Training and Educating Employees in a Motor Car Plant
By J. H. Weller

•

The accompanying article is worthy the attention and careful study of every employer of
labor, setting forth as it does not only the steps ivhich have been taken to train and edu-
cate each new generation of employees, but the provision that has also been made, and to

which perhaps the greatest importance should be attached, for the administration and train-

ing of competent departmental executives.

THE efforts of the Packard Motor
Car Co., to train its men to become
more efficient, thereby increasing

their value to themselves and to the

company, may be divided into three lines

of activity, namely, the practice given

apprentices in the operation of different

machines; the instructions given the

same apprentice in class-room; and the

broad and comprehensive work being
done among the factory foremen and
their assistants.

The demand for tradesmen in an auto-

mobile factory is so diversified that the

Packard management has found it ex-

pedient to establish a number of differ-

ent apprentice courses. They now have
in their employ boys who have appren-

ticed themselves to become machinists,

tool makers, die sinkers, pattern makers,
electricians, body makers, body trim-

mers, or body painters. These courses

are of three years' duration, and the

boys receive fourteen cents an hour at

the beginning of their course with a
semi-annual increase of two cents an
hour. At the present time there are

about sixty apprentices working in small

classes in the different departments
throughout the factory, and it is pro-

posed to increase the number by care-

fully selecting boys who may be recom-

mended.

Requirements to be Met.

Before the boy is allowed to enter up-

on his apprentice course he must meet
certain requirements. He must be at

least sixteen years old, and have the

equivalent of an eighth grade education.

He must pass a physical examination at

the shop hospital to make certain that

he is sound physically and mentally.

After the apprentice has been accepted,

he and his parents enter into an agree-

ment with the company that the boy
will work diligently to complete his ap-

prentice course. As a guarantee of good
faith the boy and his parents deposit

$25, and to impress the boy with the

seriousness of the contract he and the

company's representative sign the in-

denture papers in the presence of wit-

nesses and a notary public. One of the

most important clauses of the contract

is the one in which the company agrees

to pay a bonus of. $100 to those who sat-

isfactorily complete their apprentiee-

•SnperTlsor of I>abor, Packard Motor Car
Co., Detroit, Mich.

ship. Another clause which also urges

the boys to perform their duties faith-

fully is the one which guarantees a two
weeks paid vacation to those boys who
in the eyes of their instructor have done
commendable work.

Apprentice Machinists in the Majority.

Fully one-half of the apprentices are

learning the machinists' trade. These

boys are divided into classes and placed

in cliarge of competent instructors. The
grouping of the apprentices is a matter
that has been given most careful study,

and so throughout the factory will be

found experienced machinists devoting

their entire attention to five or six ma-
chinists' apprentices.

It has been found desirable to limit

to six, the number of boys placed under

the instruction of one man, in this way
insuring that the apprentices will not

suffer from inattention because the fore-

man is too busy to give them much per-

sonal instruction, and that they are less

likely to learn bad habits, mechanical

and otherwise, from the thoughtless

workmen in the shop. The divisions of

the machinists' course are well defined,

for every six months, these apprentices

are sent to a different department under

another instructor, or on a different ma-
chine in the same department.

The first six months are spent on drill

presses, then the apprentice works on

lathes for six months, then on milling

machines for six months, then at bench

and assembly work for six months, and

finally he spends six months reviewing

the training of two years and one-half.

It is the purpose of the Packard Co. to

furnish the instructors for the boys, tak-

ing other apprenticseships just as soon

as the number in the different courses

will justify the added expense.

Apprentices as Producers.

There seems to be a difference of opin-

ion about the advisability of making ap-

prentice boys produce work that is to be

used in the finished article. It is the

policy of the Packard Co. to require their

apprentices to be producers from the

first day they enter the shop. During
the two months trial period, a boy is not

trusted with work that demands very

much skill. We believe the sense of re-

sponsib:!-' which the boy feels when he

realizes tliat he is helping to make a

Packard car a credit to the company,

puts him on his mettle, and he therefore

tries to do the best work he can.

Training Foremen.

There is another group of apprentices
in the Packard factory, but composed of
older men, many of them being graduates
of technical schools. Most of these are

men who have shown superior ability,

both mechanically and executively; in

other words they have been chosen be-

cause they are able men. It is the pur-
pose of the Packard management to give

these men ample training to qualify
them to be foremen, and it is hoped that

later on some of the company's execu-

tives may be chosen from among the

special apprentices.

Since these men are older than the

regular apprentices their training is en-

tirely different, and they are thrown
more on their resources. At the same
time care is taken to make sure that the

foremen of the departments in which
they are working do not neglect to get

in close personal contact with them. To
accomplish this end only a few of the
special apprentices are allowed in one
department. The men in this course are
more mature, and in consequence their

work is more accurately and conscien-

tiously performed, and they therefore re-

ceive a larger renumeration than the

younger boys; they being paid twenty-
four cents an hour. This rate is con-
stant for the entire course, which lasts

one hundred and twenty weeks. The men
spend ten weeks in each of the follow-

ing departments:—Drilling, milling,

lathe, screw machine, gear cutting, tool

room (bench and machine), assembly,

grinding, foundry and tool design.

Apprentice School.

An apprentice school has recently

been opened at the Packard factory to

aid in the task of teaching apprentices
to think. It is aimed to offer to the boys
the best possible opportunities to edu-

cate themselves, therefore practices in

schools of recognized standing through-
out the country have been carefully

studied. This investigation leads to the

belief that five hours a week should be
devoted to class-room work, and ap-

prentices are, therefore, required to

spend two hours each week in the draw-
ing class, and three hours studying ma-
thematics and mechanics. The work in

drawing is done in one two-hour period,
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while the mathematics and mechanics
classes meet for one hour three times a

week. Each boy, therefore, spends a

portion of four days every week in the

class room. This we believe is more sat-

isfactory than it would be to spend a

full half-day once a week in the class

room, because the boys have less diffi-

culty in mastering the work when only

a few points are presented to them at a

time.

The Drawing Feature.

The class room work is in charge of a

man who has had a number of years of

experience in teaching, and who is a

graduate of one of our best technical

colleges. The class is conducted in a

large room on the fourth floor of the of-

fice building. The equipment for the

work in drawing is designed for a class

of twenty-five. Each set consists of a

drawing table similar to the kind used

in many drafting rooms, a drawing-

board, and a complete set of drafting in-

struments. Besides the standard equip-

ment there are larger boards for the use

of the boys doing advanced drawing. In

order that the work may be practical and
applied as closely as possible to the de-

sign of an automobile, the boys make
working drawings, or freehand sketches

of different parts of the Packard car.

An excellent set of machinists' tools is

at their disposal, and they are required

to take. all their own measurements when
making a working drawing of a machine
part.

Drawing begins with a few plates to

teach tlie apprentices the use of draft-

ing instruments, then they are given a

little geometrical drawing. This is fol-

lowed by the fundamentals of projec-

tions; and the major portion of the

course is confined to making working

drawings. Supplementary to this work
is the practice in reading working draw-

ings. A few of the more advanced stud-

ents study cams and gearing.

Mathematics Course.

The course in mathematics begins

with a thorough review of arithmetic.

The rest of the work involves the prin-

ciples of algebra, geometry, and mech-
anics, and is presented by many appli-

cations to shop practice. The boys are

also taught to use the trigonometric

functions. Encouragement is had in the

determination which some of the boys

show to master the work, for although

the noon hour begins at 11.30 o'clock,

many of them are so anxious to solve

the problems in mathematics, or grasp

the work in drawing that they study

until 12.00 o'clock, and often take the

work home at night.

To stimulate the desire for good read-

ing, there is a library of some of the

best technical books, which is placed at

the disposal of the apprentices. Besides

this a branch of the city library is open-

ed twice a week, and the boys are urged

to broaden themselves by reading good
books that are not technical.

Management's Enthusiasm in Work.
All this work of educating young men

has been enthusiastically encouraged by
the management, but it is considered as

secondary to the more important work
of educating their departmental execu-

tives. Manufacturers are beginning to

realize that as their business grows
larger and competition grows stronger

it is almost impossible to secure a suf-

ficient supply of properly trained and
efficient department heads, and the

Packard Co. has arrived at the con-

clusion that the only solution to the

problem is to carry on a continual edu-

cational campaign among its present

foremen and superintendents as well as

among a few young men in minor posi-

tions, such as assistant foremen and
gang bosses who will be available for

filling any vacancies which might occur.

Supervisor of Labor Feature.

Further educational work consists of

a series of personal talks with the men.

This work is carried on by the supervis-

or of labor, who devotes all of his time

to welfare and educational work, and
who is endowed with full authority to

handle the labor situation and the edu-

cational work for the best interests of

all concerned. It is his duty to study

each man individually. All of his good
'

traits and habits, as well as his failing

and weaknesses, are carefully noted. He
is invited into a private room where one

hour is spent in talking over the subject

of departmental supervision.

During the course of these talks refer-

ence is made in a very friendly but can-

did manner to all his failings, and sug-

gestions are made which are helpful to

him in correcting them. He is given

very explicit instructions as to the pro-

per method of handling his help; how
to develop the unskilled into skilled, ex-

pert and efficient workmen ; how to get

them interested in their ow^n future wel-

fare as well as that of the company;
how to develop loyalty and make each

man in his department feel that he is an

important factor in the institution, and
that the company has a personal interest

in him; how he should meet and instruct

new men coming into his department,

and make them feel at ease and at home
—tell them what he proposes to do for

them and what he exp>ects them to do

for him.

His attention is called to the folly of

simply giving them a job and then leav-

ing them to work out their own salva-

tion, with the little help they may be

able to get from the workmen around

them. Their attention is called to the

importance of keeping efficient men in

their departments for long periods of

time; th^t their deportment positively

must be such at all times that their men
will re8j)ect them; that is, they must be

sober, truthful, honest, busy, and above
all, punctual; that they must be the first

men in the department in the morning
and the last out in the evening; that

they positively must keep faith with

their workmen, and keep every prom-
ise made to tiiem ; that they cannot
abuse them, or swear at them, and when
it is necessary to correct them, to call

them to one side and privately talk

with them with all kindness but with

candor; that if they will not respond

to that kind of treatment they should

dismiss them, but in doing so they should

do it privately, give every reason for so

doing firmly but briefly. They are told

that the company's policy is to retain

competent and loyal men, and that suf-

ficient evidence of prejudice or bad
temper against loyal workmen will be

considered just cause for their dismis-

sal, and it is especially urged uix)n them
as one of their most important duties to

train themselves to be affable, honest,

straightforward, earnest, and always

ready to assist and advise their men,
both as to their duties and their personal

welfare.

The company believes that as execu-

tives sow, so shall they also reap. If

they sow disorder and confusion among
tlieir men they will reap carelessness and
dissatisfaction, but if they sow kind-

ness and interest in their men they

should reap honest, loyal and interested

workmen. Foremen are told that the

efficiency of their departments depends

largely upon their ability as foremen to

educate workmen and retain them in

their department for long periods of

time; and that if it were not for the edu-

cational work which they are expected

to do among the inexperienced workmen,

the company would have no further use

for their services, except as workmen;
for, if all of the men employed were

skilled and efficient workmen they would

need no mechanical foremen, but simply

some clerical help to pass out the jobs

to the workmen.

Proper Placing of Employees.

There was a time when foremen were

allowed to discharge any man who ap-

peared to be incompetent, or perhaps

lazy, but at the present tim« they are

instructed to change these men from job

to job in order to try to fit them into

a place where their services will be valu-

able and satisfactory. If, however, they

are unable to get them properly placed,

they must send them to the office of the

supervisor of labor, who will transfer

them to another department; or perhaps

they are transferred a number of times

to different departments until every

means for finding a place where their

services will be satisfactory has been
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exhausted, and they are not discharged

until it has been proven to the satis-

faction of the supervisor of labor that

it is impossible to make men out of

them. They are told that discharging

men for ignorance does not relieve them
of the responsibility or correct the evil,

and that every time a workman is dis-

charged it is necessary to hire a new
man in his 'place who may make the

same kind of mistakes, and thus the evil

goes on indefinitely, or until the manage-

ment discovers the foreman 's weakness

and dispenses with his services.

Business Onus of Foremen

The foremen are being taught to con-

duct their employers' business as they

would if their own money were invested.

They are given assistance in computing

the cost of labor and material brought

into and turned out of their department

each day, also the cost of spoiled work.

Comparisons are made between the ex-

pense of proper instruction and efforts

that would have made good commercial

material instead of scrap, and the cost

of labor and materia! that went into

scrap; and this alone has made such an

impression that the company has been

well paid for all the work they have done

in the way of educating their executives.

All of these things apply only to the

educational work done in the manufac-

turing departments, and are conducted

entirely independent of the educational

work done in the sales and advertising

departments. After these talks the

foremen are closely watched for about

sixty days and at the end of that time

they are again called into the office and

asked to go over the whole matter again

and see what they have accomplished,

and they are assured that this work is

only the outcome of a de.sire to make
each of them a greater and better exe-

cutive.

An example of the success and im-

portance of this work is seen in the

turn-over of the force which one year

ago was about two hundred per cent.,

while at the pre.sent and for several

months past, it has been less than fiftv

per cent. The efficiency of the plant has

wonderfully increased, which is shown

by the increase in production, an im-

provement in quality, without any in-

crease in productive force, and a con-

siderable decrease in the non-productive

force.

®
MACHINERY BELTING MARKETS.
BRITISH manufacturers of leather,

hair, and cotton belting for machinery

will be interested in a memorandum just

issued by the Commercial Intelligence

Branch of the Board of Trade, T."!, Bas-

inghall street, E.C., showing the princi-

pal markets to which German and Aus-

trian goods of this class have been ex-

ported. Although German exports of

these products do not appear to rival

those of Great Britain in value, they are

in some directions very considerable.

To these, however, no less than $493,-

500 worth of belting from Germany has

been sold in a recent year, most of it be-

ing of other classes than leather, cotton,

or wool.

In other countries the sales are also

large. For instance, Germany sold to

Russia recently in one year leather belt-

ing to the value of $658,500; to Sweden
to the value of $114,750; Italy, 115,000.

Of German woven hair or cotton belting,

Russia took $353,500 worth; Prance,

.*70.750, and so on. Roumania is

a large purchaser of all classes

of German beltings. though lat-

terly the country has developed an in-

du.stry of this kind itself. France takes

;i considerable amount of woven belting

from Germany. The Russian trade was
formerly in the hands of British firms,

but has been captured by German efforts.

In 1912 Germany's total exports of belt-

ing were worth $3,675,000.

ELECTRIC LAMP INDUSTRY BENE-
FITS BY WAR.

THE tungsten and incandescent lamp in-

dustry in Canada will benefit through

the industrial conditions created by the

war. There have been large importa-

tions of tungsten and incandescent

lamps from Continental Europe into

Canada, and these importations will be

greatly curtailed, if not completely cut

off. as a result of the war. This will re-

sult — indeed has resulted already—in

greatly increased demands upon the Ca-

nadian manufacturers of these articles.

When the war broke out the plant of

the Canadian Tungsten Lamp Co., at

Hamilton, was shut down for the sum-

mer. Under ordinary conditions opera-

tions would not have been resumed until

September 15. In view of the proba-

bility of an increased demand on account

of the war the plant was put in opera-

tion on August 15—a month ahead of

the usual time. Since operations were

recommenced the .staff has been employ-

ed several nights a week in an effort to

keep up with the demand.

Althoush the present output of the

plant is 75 per cent, greater than under

normal conditions, it is not sufficient to

meet the increased demand. Recently

three large orders, which under normal

conditions would have kept the plant

busy for three weeks, were refused be-

cause of the difflcultv of filling orders al-

readv in hand.

The plant of the Canadian Sunbeam
Co., in Toronto, was reopened on July

28 after the usual thirty-day summer
shut-down. This plant has been oper-

ated ever since at full capacity.

HYDRO-ELECTRIC VS. STEAM.
IN an address before a recent session

of the American Society of Heating and
Ventilating Engineers, comparing hydro- /
electric generation of electric current

with generation by steam, Reginald Pel-

ham Bolton gave some interesting sta-

tistics as to how the advance in generat-

ing methods has assisted in conserving

the fuel supply. Mr. Bolton took the

stand that electric current may be more
cheaply generated on the average by
steam than by water, and said :—'

' The
amount of fuel used for the production

'

of a kilowatt of energy in modern
plants has been undergoing a contin-

uous reduction, as a result of the greater

concentration of the production and the -

resulting use of better proportioned ma-
chinery.

The actual conservation which has

been effected by the more economic use

of fuel in electric power production far

exceeds any results that could have been

attained by the use of all the water

power in present service. In one of our

largest cities during the ten years from

1903 to 1912 inclusive, a total of 3,-

782,000,000 kilowatt hours was generat-

ed by the consumption of 6,284,000 tons

of coal. In the year 1903 the rate of

fuel consumption per kilowatt hour gen-

erated was 6.87 pounds. At the end of ,

ten years this rate has been reduced

])artly by improvements and partly by ,

the larger units operated, as well as by

the improved load factor resulting from

combining the demands of more con-

sumers, to less than three pounds of

coal per kilowatt hour.

The consumption of coal during the

ten-year period, if it had been main-

tained at the rate prevailing in 1903,

would have involved the consumption of

13,000,000 tons of coal. There was saved

or conserved, by the process of improve-

ment, more than fifty per cent. The

use of very large boilers, used at a high

rate of output, combined with large

generators, has reduced the coal con-

sumption per kilowatt of energy per

hour to less than two pounds weight of

bituminous coal, as in the Central Sta-

tion of the Detroit Edis<m Co.

Our present demand for coal for all

purposes is about 575.000,000 tons per

annum. The commercial value of the

material is mainly composed of the cost

of labor and machinery for its extrac-

tion and the cost of transportation from

its source to its point of usage. Our en-

tire system of railroads and our vast

advantages in water transporation are

contributory to the economical distri-

bution of coal, and in low cost of out-

put we take the lead in the world with

a production of 600 tons per annum per

employee, as against 275 tons per an-

num per emplovee in the United King-

dom "
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DRILL JIG FOR ANGULAR HOLES.
By J. P. Sanderson.

WHERE holes are to be drilled at

somewhat acute angles to each

other and considerable accuracy

is re{(uired, the first idea of a jig is

usually a very elaborate affair. The plan

herein described may not be new to some
but one might go the rounds of a large

number of shops and not run across it,

and the i)rinciple involved certainly has

simplified a lot of otherwise tedious little

jobs.

The work, in this case, consists of the

brass nozzle chamber of a very small im-

pulse turbine. It contains three nozzles

as shown at (n) Fig. 1. These nozzles

are simply drilled holes of suitable size

and, as they must be drilled at a com-
mon angle to the circumference of a

circle, the angles which they bear to

each other are somewhat complicated.

Besides the three nozzles, there are the

three holes T, for the purpose of holding

the easting in place on the machine,

which are also drilled. The pipe con-

nection (d) is milled off and threaded

for a % in. fitting.

The jig Fig. 2, consists of a U-shaped
iron casting of the general form shown.

The top leg carries the three drill bush-

ings B for the nozzle holes. The lower

ends of these bushings are ground off to

form the locating surface (f) for the

work which is held tightly against them
by the peculiar form of the clamp C.

The job is located endwise and at the

back by the short pins P. For drilling

the nozzle holes, the jig is set up on the

plate shown in the left hand part of

Fig. 3. This consists of the cast iron

base R into which is riveted the should-

ered stud C. The part C. of this stud

is a sliding fit in the three holes H of

the jig which are surrounded with a

eounterbored surface to rest on the col-

lar part F.

In operation, the plate R is first bolt-

ed to the drill press table so that the

stud C is directly in line with the drill.

A casting, afer having been machined
on the face and back on the milling

machine, is clamped in position in the

jig as shown by the dot and dash out-

line Fig. 1. The jig is now placed on
the plate R so that the stud C slips into

one of the holes H and thus holds the

jig in position to drill one of the nozzle

holes. The hole H' is used to drill

through the bushing B', while ff is used

for B=, etc.

The angles which these holes make
with the face of the casting are the

same, although they appear different in

the drawings. This permits the use of

a simple expedient to prevent an ordin-

ary twist drill from "catching on the

slanting surface and being broken. A
small steel block is drilled endwise

i
Q)n On

¥-
FIGS. 1-2-3.

DRILL JIG FOK .\XGTJLAK HOLES.

through the center with a hole the same

size as the nozzle holes, and is sawn with

two slots, S at right angles, and S* at

the same angle to the central hole as

the nozzles are drilled in relation to the

face of the nozzle casting. A brass rod

is thrust into the hole in the block and,

using the slots as guides, small sections

are quickly cut off having one angular

and one square end. By dropping one

of these little pieces into each jig bush-

ing before drilling the nozzle holes, they

can be rapidly drilled without danger

of breaking the drill, the angular end

preventing the strip from turning round.

At first sight this appears to be a tedious

process but it has been found quite prac-

ticable. A couple of strokes with the

hack saw does the trick and the time

gained in drilling and the permitting

of the use of ordinary drills more than

makes up for the work of preparing the

stubs.

The three holes T are drilled through

bushings (bb) in the back of the jig by

placing it flat on the table on the faces

MM and with the same setting of the

work. The job is greatly facilitated by

the use of a quick change automatic drill

chuck. The pipe connection (d) is ma-
chined by placing the jig on -edge with

one end raised by means of a block

which is kept for the purpose. This

form of jig, while not the most suitable

in cases where an unlimited quantity of

work is to be done, has stood the test of

a shop in which the castings come in

large intermittent batches.

USEFUL SHAFTING CARRIER FIR
LATHE.

By J. Davies.

THE accompanying illustration is that

of a lathe attachment which recently

came under the writer's observation in

a Toronto machine shop. It is simple

and very inexpensive, and will surely

pay for itself in a very short time on a

shafting lathe. Its purpose is to facili-

tate the handling of long shafts in the

lathe, particularly when they require to

be turned end for end, as is often the

case. As nearly all the work is done on

the ends of shafting, it is seldom in the

way of the carriage, and, if necessary,

one man can easily lift it down.

The cut is self-explanatory. The

small cast iron wheels W are fitted to

the square shaft axles. The square

threaded screw S is surmounted by a

swivel support for the shaft, as shown,

and works in a cast iron nut. This nut

is supported by a strong piece of wood,

which is in turn fastened to the flat iron

frames by the carriage bolts C; these,

again, are bolted to the axles. The fix-

ture is, of course, of no use for straight-

ening shafting unless this be done by

means of the usual hooks and screw. Its

mobility allows it to be easily moved out

of the wav when the machine is required

f
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justment for height is not altered by

turning the shaft around.—Ed.

©
ADJUSTABLE BORING TOOL.

By E. W. Tate.

IN the acompanying cut is shown an

adjustable boring tool for milling

machine work which has the ad-

vantage of a wide range of ad-

justment. The body of the device

consists of the shank, which is

turned from a square bar of ma-
chinery steel of suitable size. The part

A is a standard taper to fit the milling

machine spindle, the end being drilled

and tapped for the draw bolt as

shown. The large end is milled out to

accommodate the nut D and shaped to

form the dove-tailed slide for the head
piece B. This sliding part, including the

nut D, is made of a single piece of

machinery steel and is kept snug by the

gib G, which is tapered.

A number of boring bars can be made
to accommodate different sizes of holes,

the bar C representing the largest. The
adjustment is accommplished by means

ADJtSTABLK KdiilNti TOOL

of the square thread screw S through
the knurled nut M which is keyed to the

screw shank. It can be clamped in any
jiosition by the cam nut P. The barrel

F is graduated so as to show adjust-

ments to 0.001 in. of boring bar. This
fi.xture lias been found particularly use-

ful for boring jigs and other work con-

taining a number of different sized holes

as, with the help of one or two easily

made bushings, drills as well as boring
bars can be readily fastened into the

part B.

The arrangement would be much more
satisfactory to the safety first move-
ment if hollow set screws were used in-

stead of the old-fashioned ones shown.
Also some other devices of a similar

nature have done away with the pro-

truding part of the screw shank by ar-

ranging this for a hollow set screw
wrench as well.—Ed.

A PENCIL JOINT.
By W. H.

WHEX puttinir in the dimensions lines

on a ilrawing, a linrd lead pencil, such as

a 6H is used, but when putting in the

figures a pencil with soft lead is gener-

allj' employed. Draftsmen often wish

that a pencil could be had that would be

adaptable in hard or soft lead, and thus

save the bother of constantly picking up
and laying down two separate pencils.

\ I'ENH'IL JOINT.

In the accompanying sketch is shown
a kink, which serves as near as possible

this purpose. A pencil joint made from
i/4-in. brass tubing, and about 1/2 in. long,

is tapped in the ends with a %-in. tap.

A half length each of a hard and soft

lead pencil is whittled slightly on the

ends, and these are forced into the

threads of the tube. The tube is, of

course, filled he.xagon-shape, and the

pencils are replaced as fast as they are

used up. The grades of the pencils

should be marked on the ends as shown.

HOLDER FOR QUICK-CHANGE
COLLETS.

By J. E. Cooley.

AMONG the handiest tools brought out

in recent years and those that have

greatly reduced the cost of drilling op-

erations are the quick-change drill col-

lets, so-called, because the collets can

be inserted and taken out without stop-

ping the spindle. It is often noticed

where several collets containing drills,

reamers, counter-bores, etc., are in use,

that there are no means provided for

keeping them together, as they often roll

off the drill-press table.

In the accompanying sketch is shown
a convenient means for keeping the col-

lets togetlier, and in the order in which

the are handled. It consists of a piece

of 2-in. plank, having several holes

,
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TANK CONTENTS QUERY.

EDITOR Canadian Macsinery.

—

Will you solve through your
journal the following problem:

—A horizontal cylindrical tank, 8 ft.

in diameter and 23 ft. long, is filled

to a depth of 26 inches with oil. How
would you determine the quantity of the
latter —H. Sorensen, Montreal.
Answer.—Find the area of the end of

the body of oil and multiply by its

length. The end is in the form of a seg-
ment of a circle, and the easiest way to
find its area is to find the area of a sec-

tor of the same angle and subtract the
area of the triangular part.

(1)—To find the chord or the width of
the oil surface:—From the diameter of
the tank subtract the depth of oil; mul-
tiply the remainder by four times the
depth, and extract the square root of the
product. Diameter= 96 ins.; depth of
oil=26 ins., and diflference^70 ins.

4X26=104. and

V70X104=\/7280=85.32 in.

(2)—To find the angle of the sector:

—

We have a right angled triande with all

three sides known. The hypotenuse is

the radius of the circle, which is 48 ins.;

the base is 85.32-=-2=42.66 ins., and the
other side is 48—26=22 ins. The angle
between the hvpotenuse and the vertical

side is half the angle of the sector.

. 42.66

= .88875, which is the sine of the
48

required angle. From a table of sines we
find this to be the sine of an angle of
62.64 degrees. The whole angle of the
sector is then, 62,64X2=125.28 degrees.

(3)—To find area of sector:—Area of
circle=^8V3.] 416=7238.246 sq. in.

Sector of 360 degrees has an area of
7238.246 sq. in., and sector of 125.28 de-
grees, therefore, has an area of

7238.246X125.28— = 2518.91 sq. in.

360

(4)—To find area of segment:—Area

85.32X22
of triangle= = 938.52 sq. in.

2

Area of segment= area of sector

minus area of triangle= 2518.91

—

938.52=1580.39 sq. in.

(5)—To find volume of oil :—Multiply
area of cross-section by length, or

1.580.39X23X12 cubic incbea

1 Imperial gallon:=277.274 cubic ins.

1580.39X23X12
Number of gallons= •—

= 1573.12 gallons.

277.274

The answer in cubic feet would be

1580.39X23X12
'

=252.42 cu. ft.—M. L. S.

12X12X12

WANTED A DISTINCTIVE TITLE.
By J. P. S.

A GREAT deal has been said and writ-
ten of late concerning the requirements
of an engineer. In the United States
and very largely in this country the man
who builds the engine is called a ma-
chinist, and he who operates the throttle

is spoken of as the engineer. In Great
Britain and other parts of the Empire
the builder is the engineer and the op-
erator is the engine-driver.

There seems to be little objection in

America to a man calling himself what-
ever he likes, and for this reason most
of the professional cognomens have lost

a large part of their original significance,

and, as a consequence, no longer give the

bearer of it the social status that it once
did.

A very sensible application of the
word is found in marine practice. Here
the man in charge of all mechanical ap-

pliances of a ship is known as the chief

engineer, and his subordinates are known
as assistant engineers.

There is nothing to prevent this sys-

tem being adopted also in power plants.

The man in charge of large mercantile
buildings or factories who supervises

everything in the line of heating, plumb-
ing, sanitation and power has nothing in

the way of a calling that will place him
in any way above his subordinates.

®
Gas Association Convention.—About

one hundred and fifty delegates from all

parts of Canada attended the Seventh
Annual Convention of the Canadian Gas
Association, composed of the managers
and engineers of gas plants in the Do-
minion, which was held in Ottawa last

week. The following officers for the en-

suing year were elected: President, H.
E. Mann, chief engineer, Montreal Light,

Heat & Power Co.; first vice-president,

R. A. Wallace, manager Quebec Railway,
Light, Heat & Power Co.; second vice-

president, J. M. H. Young, manager
London Gas Co. ; executive committee,

A. A. Dion, general superintendent Ot-

tawa Gas Co.; Arthur Hewitt, general

manager Consumers' Gas Co., Toronto;
Mayor Samuel Carter, Guelph; J. P.

King, manager Stratford Gas Co. The
next convention will be held in Mont-
real.

WHAT BE EFFICIENCY?
By J. EUethom.

"SAY, boss," said Mike the fireman to
the engineer, "what do this thing effi-

ciency in the power plant be that I do be
hearing a lot of talk aboutV "Well,"
said the engineer, "efficiency in the
power plant means lots of things, and it

all depends on who you are and what
you want it to mean."
"The agent for Buncums boiler com-

pound will tell you that most fuel is

wasted because of scale which no com-
pound will remove like Buncums. The
CO, recorder man will surely convince
you that without his recorder economy
is impossible, and the next fellow will

try and convince you that the CO, outfit

is practically useless unless you use his

scientifically perfect draft recorder
along witli it. The combustion expert is

positive in asserting that the whole fault

lies in improperly constructed furnaces,

while the engine builder's agent is just

as certain that it is absolutely impossible

to secure efficiency unless you use his

nearly perfect engine.

"According to what we are told,

power plant efficiency is impossible with-
out all of the foregoing, and with the

addition of patent furnaces, shaking,

dumping, traveling and other kinds of
sirates, automatic stokers, coal weighers,

smoke testers, recording gauges, and
about five hundred other devices which
may all be good things under proper
conditions; but, Mike, the owners of a

power plant may have every up-to-date

and ahead-of-date article or apparatus
manufactured to save steam, water or

fuel, to reduce friction and save oil, to

work automatically and reduce labor,

and still fail to get efficiency or

economy. '

'

"Well, well, for heaven's sake, boss,

what can a fellow do, or is efficiency an
impossibility entirely ? '

'

"Listen, Mike, efficiency is quite pos-

sible and quite easy. The ^rst requisite

is a capable engineer who knows his

business and who means business. The
second and about as important is an in-

telligent fireman, or set of firemen, who
do not depend on automatic machinery,

no matter how perfect, to do their think-

ing; firemen, to be sure, who know
about as much as the engineer, and who
get nearly as good wages; firemen, in

fact, altogether different from you, Mike,

men who know what efficiency means,

and who must needs be paid for know-
ing it. However, as things are, I will
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have to use you, and men like you, at

the expense of efficiency."

A SHAFT FAILURE WITH A
REASON.

By H. Womersley.

IT is often difficult to place the responsi-

bility for the non-success of new ma-
cliines, and the millwright will often

do well to go cautiously when prompted

to which the power is applied moves
slightly in advance of the other end
where the work is done. The amount of

twist varies directly as the length, di-

rectly as the moment of the load, in-

versely as the rigidity of the material of

which the shaft is made, and inversely

as the fourth power of the diameter.

These laws hold good so long as the ma-
terial is not stressed beyond the elastic

limit.

Pulley

Bearing

OO

MOTOR AND HEAD SHAFT SETTING.

to place the blame for the non-realiza-

tion of expectations upon the machine or

its builders. On the other hand, the

maker's reputation will be safeguarded

by his assuming the responsibility of

putting the machine into successful op-

eration as well as manufacturing it.

The writer's firm recently furnished

an electric alternating current motor to

a small manufacturer for the purpose of

driving a head shaft. The motor was
fitted with ball bearings, and, before

leaving the works, was tested out at full

load for six hours and at 25 per cent,

over-load for one hour. It was set in

place by the customer himself, the con-

nection to the head shaft being by means
of a coupling, as shown by the illustra-

tion.

The machine had scarcely been run-

ning two hours when we received a tele-

phone message saying that the rotor

shaft had twisted in two. After direct-

ing that everything be left in position,

the writer hastened to the scene of the

trouble and found upon his arrival that

the report was substantially correct.

The shaft had been twisted off close to

the coupling. The head shaft had been
supported by two end bearings, as shown,
and, upon our advice, an additional

bearing was placed near the centre be-

tween the pulleys. A new rotor shaft

was supplied; the broken shaft was re-

placed, and the machine has now been in

successful operation for about five

months.

In this connection a few practical

hints on and facts in connection with
shafting might be of interest. A revolv-

ing shaft having the power applied at

one end always twi.st8 somewhat through-
out its length. In other words, the end

The transverse strength or resistance
to bending is directly proportional to

the cube of the diameter and inversely

proportional to the distance between
supports. The transverse stiffness which
determines the deflection is directly pro-

portional to the fourth power of the
diameter, and is inversely proportional
to the load and to the cube of
the distance between supports. The fol-

lowing formulae will be found practical,

simple and good for quickly estimating
the horse-power that can be transmitted
by mild steel shafting:

—

For head shafts which are well sup-
ported, multiply the cube of the diam-
eter by the revolutions per minute and
divide the product by the constant 100.

For line shafts well supported use the

constant 66 2/3, and for transmission
shafts apply the constant 50.

Tt is an axiom among millwrights that

turned shafting, when properly made, is

more desirable than cold rolled. The
process of manufacturing the latter pro-

duces an initial crystallization in the
surface and incidentally a soft centre.

While it is maintained that the elastic

strength and the shock-resisting power
of the material is increased, it should

be borne in mind that its natural condi-

tion is of a soft nature so that the load

must be carried mostly by the outer skin

or stiffer part of the shaft. When the
surface is broken for the purpose of
placing keyseats the ensuing spring in-

troduces all the difficulties of shaft

straightening. Shafts turned from hot
rolled mild steel bars, straightened be-

fore being turned, and well finished and
polished, will give the strongest com-
bination of stiffness, true running and
minimum loss of power.

TREATMENT OF BOILER FEED

THE presence of carbon dioxide in the

boiler feed water cannot be considered

objectionable as a rule, but where the

process of corrosion of the boiler sheets

has already started it may accelerate it,

says Professor Blacken of Riga. It can,

however, be easily removed by caustic

soda. Air must be considered as a harm-

ful agent, since the protective action of

oxygen in boiler practice has been neither

observed nor proved. The air in the

presence of chlorides and under certain

conditions causes dangerous spot corro-

sion, and, since it is due to the action of

the oxygen of the air mechanically car-

ried into the boiler with the feed water,

it is advisable to take care to admit as

little as possible.

It is very desirable to admit the feed

water either into the steam space or

closely below the water level, so as to

permit the air to escape into the steam.

If there be a large amount of chlorides

present in the water, it appears advisable

to reject such water entirely, but, if not,

it is well to observe the inside of the

boiler very carefully, and as soon as

sisrns of corrosion appear, to install zinc

plates in metallic connection with the

boiler shell, taking care, however, to see

that as little as possible of air is allowed

to enter, since otherwise the oxygen will

in a very short time destroy the zinc.

As regards the organic constituents,

Reischle, of Munich, discusses particu-

larly the action of various tar. asphalt

p.nd sTaphite paints, and mentions the

Brun process, widely used in Switzerland,

which consists in the addition to the

boiler water of some linseed oil. On the

whole, he comes to the following conclu-

sions with respect to the use of means

for preventing scale:

They prevent more or less formation of

scale, but cannot be considered as a cer-

tain method of protection, with the ex-

ception, perhaps of the above-mentioned

Brun process they produce solution of

old scale only occasionally, but usually

make it brittle so that it either breaks

off itself or can be more easily removed.

Sometimes the application niiiy lead to

overheating and injurious results to the

boiler plates, espeeinlly the firebox

plates, and finally, they can produce clog-

ging of the water gauge glass and blow-

off cocks.—Journal A.S.M.E.

®
R. A. Boss, consulting engineer of

Montreal, has been appointed by the

city of Peterborough as their represen-

tative on the board of arbitration ap-

pointed to settle the question with re-

gard to the taking over of the plant of

the Peterborough Light & Power Co. by
the city.
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LARGEST BORING MILL YET
BUILT IN AMERICA.

Alias recently been completed the

T the Brooklyn Navy Yard, there

installation of the largest boring

mill yet built on this continent. This

mill was made by the Niles-Bement-

Pond Co. at their Niles Works, Ham-
ilton, Ohio. It swings 36 ft. in diameter

and has 12 ft. under tools. The great

swing of this machine is required for

finishing the tracks of the immense tur-

rets carrying the 14 and 16-inch guns

of the new battleships. The mill will

also be used for boring cylinders and
machining castings of the giant steam

turbines for war vessels.

The significant feature about the size

running in a circular track 24 ft. in dia-

meter, sunk in the bed. Kollers are of

high carbon steel and fitted to circular

guide frames to insurt alignment of the

rollers. In addition, the table rests in

an annular adjustable bearing ring sur-

rounding the central spindle. The bear-

ing ring is adjusted vertically by steel

x'rews. while the spindle is centered in

the bed by an adjustable conical bush.

Table tracks and spindle have forced

lubrication from a pump operated from

the main driving motor. The table is fit-

ted with a spur gear 28 ft. in diameter

which is a semi—steel casting, with teeth

cut from the solid. It is driven by means

of two forged steel pinions, placed on

opposite sides of the mill.

LARGEST BOUI.Nfi MILL YET BUILT OX THIS CONTINENT.

of this mill is tliat it is not of the so-

called extension type, but it is a reg-

ular cross-rail machine with an actual

swing of 36 ft. 2 inches, with the hous-

ings in a fixed position. An idea of the

size and massiveness can be gained

from the fact that the total net weight

including motors, is 665,000 lbs., or

over 330 tons.

The table is designed to carry a

weight of over 200,000 lbs., and its

extreme size, 34 ft. diameter, made it

necessary to cast it in three parts, the

three sections weighing 225,000 lbs. The
table is supported on conical rollers

The main part of the bed is made
in two sections, and there are two bed
extensions attached to the main bed.

The whole bed weighed 69,000 lbs. in

the rough, and the other section 48,600

lbs. The table tracks are rigidly sup-

ported by the vertical webs of bed.

The housings are box castings of mas-
sive construction, connected at the top

by a heavy cross brace. Rigidity is fur-

ther increased by a steel girder con-

necting the housings. Each housing

weighed in the rough 32,000 lbs.

The cross-rail is about 46 ft. long

and weighed 85,000 lbs. in the rough.

It is a box casting. Bolted to the top

of the cross-rail is a massive camber
beam, its function being to stiffen the

cross-rail and take up the .sag due to

the great weight of the cross-rail and
the heads. ^ The combined depth of the

cross-rail and the camber is 8 ft. The
rail is raised and lowered by means of

a 30 h.p. motor located on the top cross

brace and connected to four elevating

screws of large diameter working in

bronze nut«. The cross-rail is fitted

with two heads for boring and turning.

The heads are right and left, so ar-

ranged that either can be moved to the
centre. They are provided with grad-
uating swivels, with worm gearing for

setting them over to any angle on either

side of the vertical of .30 degrees or

less.

The heads and bars are provided with
rapid power traverse, as well as band
movement for close adjustment. The
rapid traverse is operated by a 10 h.p.

motor located on the top brace. The con-
trol of these operations and also the
engaging and disengaging of feeds is

from a platform attached to each head,

upon which the operator stands. The
operating levers are interlocking so tliat

the rapid traverse cannot be engaged
for one head unless it is disengaged
from the other, making it impossible for

the operator on one head to accident-

allv move the opposite one.

Eight reversible power feeds are pro-

vided for the bar.<; and are operative in

a vertical or angular direction. T'ie

feeds for each head are entirely inde-

pendent and positive. Means are provid-

ed by friction clutches to prevent the

breakage of feed gearing, should either

liar or saddle encounter obstruction.

Tile main drive is by a 75 h.n. motor,
and speeds are provided for borins,

turning and facing operations.

©
ENGINE ANn GENERATOR IN-

STALLATION.
^

THE Imperial Oil Co., of Sarnia, Ont.,

recently added to their electrical equip-

ment, the following power generation

unit. It consists of a direct current

generator, 125 k.w., 450 r.p.m., 125 volts,

built by the Canadian General Electric

Co.. Toronto, and driven by a Goldie &
McCulloeh, Gait, Ont., vertical twin

cylinder, non-condensing, forced lubrica-

tion engine, taking steam of 80 lbs. pres-

sure at throttle valve and exhausting

against 8 pounds back pressure.

This twin engine has been specially
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developed to meet eases where consider-

able power is required, with only a low

ries a 24-tooth pinion, meshing into a

96-tooth gear. There is a hand wheel to

tighten saw with ample adjustment. The
frame carries a saw guide which can be

used if necessary.

When idle the frame stands upright,

and when starting a cut, the opsrator

takes liold of the handle on top and in

ENGINE .\ND GENE RATOK INSTALLATION.

I

steam pressure available at the throttle

valve, or where the engine is exhausting

against very considerable back pressure.

Features of this engine are the small

floor space required for the horse power
developed and the great reduction in cost

of engine and generator due to the high

speed at which they can be operated.

The switchboard, also built by the

Canadian General Electric Co., consists

of Blue Vermont marble panels, ar-

ranged so that each panel contains all

the necessary equipment for control,

consisting of one d.c. generator, and 3

feeder circuits. For each generator

there is provided an ammeter and volt-

meter, rheostat, main and equalizer

switches with fuses, and for each gen-

erator circuit one double pole, single

throw knife switch with enclosed fuses.

MOTOR-DRIVEN METAL BAND
SAW.

THE metal band saw here described and
illustrated is a product of the H. C.

Williamson Co., Lake Street, Chicago,

111. Its construction is such that any
length of stock can be cut off, as the

blade is carried sixteen inches to the

rear by the arrangement of the wheels.

The swinging frame is rigid in construc-

tion, while the bed is substantial and the

table has holes drilled and tapped for

strapping on special work. Swivel back

and vise are furnished on table for cut-

ting at any angle. The drive shaft car-

front of frame, placing saw to the work;

it then feeds by gravity, without fur-

when through cutting, while the spring

retards the fall, giving an even pressure

all the way down. The pulleys are

flanged to prevent the blade running off.

By folding the band saw blade, it can

readily be seen that the blade runs in its

own natural position, a very desirable

feature. The saw blade should, of covirse,

be kept tight.

Among the many interesting features

of this machine there may be noted the

following:—Being continuous cutting,

the saw runs faster than on a reciproeat-

ting machine; it will cut off any size of

I beam up to 12 inches with a perfection

almost equal to that of a milling ma-
chine; it cuts off tool steel discs, square

and eliminates much of the waste due to

running allowance; the vise and back

can be removed, giving a plain table 14

ins. X 36 ins.; no expensive help is re-

quired for its operation, and should a

blade break it can be brazed and used

again.

The table is 20 inches high, being,

therefore, convenient for handling heavy

pieces. The floor space occupied is 36

ins. X 50 ins. ; the approximate weight,

900 lbs., and when motor-driven a % ^-P-

motor running 1,200 r.p.m. is employed.

For cutting tool steel the pulley speeds

are 130 r.p.m., and for mild steel they

are 175 r.p.m. The machine will cut off

from Yg in. to 10 ins. round of any

i .. •
.
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A UNIVERSAL MACHINE TOOL.

SPECIAL construction work and repair

bills are costly enounrh, but it ia the lost

time required to deliver the material to

operation. It ia also built, when ordered,

to drive from line shaft.

In addition to beinj;: used for repairs,

jigs or special tools, it can also be used

DKir.L. LATHE AXD MILLING MACHINE COMBINATION.

a machine shop, to explain what is want-

ed, to await the convenience of one who
at best cannot realize what the delay is

costing you, that are factors of vital

concern to the manager and superinten-

dent of any industry which does not now
operate an auxiliary machine shop. Many
industries evade this auxiliary machine
shop installation for several very logical

reasons, viz. : The room required, instal-

lation details and expense, the necessity

of employing machinists, and other

reasons.

To reduce these objections to a mini-

mum and to offer the benefits derived by
quick repairs low costs this combined
machine shop tool—a lathe, drill press,

milling machine, shaper and keyseater

—

has been put on the market by the Can-

adian Linderman Co., Woodstock, Ont.

With a floor space of 11 ft. x 22 in., this

combination machine can be placed in

any convenient spot, tool room, engine

room, or at any other point most suit-

for experimental work; to build special

machines; in garages to make immediate

Three men can work at once if necessary,

each having separate control over his

own machine.

The main frame is 11 ft. long x 22 in.

wide, resting its entire length and width

on the floor, thereby giving an even

strain and having approximately only

2.5 lbs. pressure to the square foot. The
rigidity of this construction assures ac-

curacy for each tool. The following par-

ticulars of each purpose equipment will

give some idea of the production scope

of the combination machine:

—

Engine Lathe — Distance between
centres, 44 inches; gap bed for 24 in.

diameter swings over vees, 16 ins. ; swing

over carriage, 10 ins. ; all geared head-

stock with enclosed gears; eight speeds,

compound rest, set over tailstock; length

of carriage, 271/8 ins- ; cuts any standard

thread from 3 to 24, including 11Vz-

Drill Press—Drills holes from % to

11/2 ins. diameter; drills to 2O14 inch

centre; spindle feed, 8 ins.; maximum
distance, spindle to floor, 40 ins.; and

spindle to table, 22 ins.

DRILL LATHE AND KEYSEATER COMBINATION.

repairs; or

emergencv, 01

on

to

board ship in cases of

prevent delay in port.

DRILL, LATHE AND SHAPER CO.MBINATION.

able. Driven by motor, it can be operated Occupying but

at any time when the factory is not in can be placed

twenty square feet, it

in any convenient spot.

Milling Machine—Geared head drive

from lathe through 2-inch transmission

bar; back geared, two to one; power and

vertical feeds, 14 ins. ; lateral feed, 4
ins. ; distance from table to spindle from
3 ins. to 14 ins. A dividing head can

also be furnished, as well as a ram fix-

ture for outboard support.

Shaper—Size of machine, 14 ins. ; ex-

treme length of stroke, 14 ins. ; cross mo-
tion of table, 19 ins. ; vertical ad-

justment, 14 ins.; distance between

table and ram, 16 ins. ; feed of tool

block, 4 ins.; length of top of table, 15

ins.; width of top of table, 11 ins.; key-

seating capacity, 2% ins.; tilting table,

zero to 90 degrees.

Key-Seater—Key-seating capacity, 8

ins. ; stroke, 14 ins. ; work held in lathe

chuck; key-seating bar guide held in

tool post; shaper head in rear of ram
gives taper to key seat; feed for key-

seating tool through cross slide.

A few operation facts relative to this

machine are that it will turn, bore, face
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and key seat pulleys or gears up to 24

inehes.diameter at one eliucking-; thread

nuts and bolts of practically any diam-

eter and thread'; cut off and thread pipe

and fittings up to 8 inches diameter;

cut interior keyways up. to % inth wide

by 13 inches long, and with grinding at-

tachment, cylindrical grinding, both in-

terior and exterior, can be done. It will

broach irregular-shaped holes, profile an

interior or exterior cam, mill a slot

lengthwise and shape a slot crosswise

on the same chucking, key seat shafting

up to 4 inches diameter, drill and pin the

teeth in a broken gear and re-cut the

teeth accurately, and cut a spur, mitre

or bevel gear with dividing head attach-

ment.

CHAIN SOCKET FOR ELECTRIC
LAMPS.

THE Monarch Electric Co., of St. Lam-
bert, P.Q., have recently put on the

market a new chain socket for electric

lamps. The construction of this new

socket is very substantial and simple.

It consists of a base, pull chain, switch

mechanism, lamp holder, brass sliell, cap

and necessary insulating fibre.

The base consists of two pieces of un-

glazed porcelain, and between these

pieces are located the various Jinks

which constitute the switch mechanism.

The supports for the top piece of por-

celain and the current carrying parts

are mounted in grooves on the lower

porcelain to prevent turning. There

are three brass supports carrying the

top piece of porcelain. These struts are

about 0.05 inches in thickness. The first

is a support for the chain bell, while

the other two act as terminals. These

latter are provided with upturned lugs

for holding the wires under the binding

screw heads. The screws used are No.

5, of 40 threads per inch. The spacing

points of opposite polarity are every-

where spaced at 3-64 of an inch apart

or a greater distance.

The lamp holder is of the standard

Edison screw shell design, and is held

to the base by two screws. One of these

screws is the current carrvintr conductor

to the shell. The other screw is of op-

posite polarity and extends through the

central portion of the base and through

a large hole in the holder. Wasliers of

mica capped by a smaller brass washer
communicate pressure to the internal

flange of the holder. Thus by means of

the second screw and a direct pressure,

the holder is rigidly attached to the por-

celain base. The sealing is done by wax
which will not melt at 200° F., and is

made in compliance with rule No. 72 of

the National Electric Code.

The cap is brass and of the usual

fixture type. The method of fastening it

to the shell is somewhat unique. On the

body of the shell about 3-.^2 of an inch

from the top are two groups of four

outpressed lugs. These are pressed out

from the bcdy of the shell and the

groups are diametrically opposite each

other. The cap is provided with an in-

terior brass ring punched with a series

of rectangular holes to engage with tlie

outstanding lugs. The holes are so

CHAIN SOCKET FOR ELBCTKIC LAMPS.

punched that the cap will fit on the body

when simply pushed over it. It is

therefore unnecessary to twist the cap

until the holes and lugs register against

each other. The shell and cap are both

lined with heavy fibre approximately

0.035 of an inch thick. The chain is of

the universal design, the inner end ly-

ing in a channel of white horn fibre.

The switch mechanism is of the single

pole, single break type. It is very simply

constructed. A flat rectangular piece of

porcelain is mounted on a central pin,

and one side of this porcelain is faced

with a copper conductor connecting with

the central pin which is in turn con-

nected with the central terminal screw.

This rectangular porcelain is made to go

CHAIN SOCKET FOR ELECTRIC LAMPS.

through one-lialf a revolution each time

the chain is pulled. The motion is ac^

complished by means of two springs and
a cam. Thus every other time the chain

is pulled, the flat non-conducting side of
the rectangular porcelain piece is pressed

against the terminal and tiie current is

broken. Further, every other time the

chain is pulled, the copper faced side of

tlie porcelain is in contact with the ter-

minal and the circuit is complete.

This socket has been tested under a
voltage of 242 with a current on one
ampere. After twenty-nine thousand
cycles were completed, the socket was
taken apart and examined, and found to
be in excellent condition.

®
LAKE SUPERIOR STEEL OUTLOOK
IN his report to the shareholders of the
Lake Superior Corporation, J. Frater
Taylor, the president, reviews the posi-
tion of the subsidiary companies, which
include Algoma Steel, Algoma Central
and Hudson Bay Railway, Algoma West-
ern Railway, International Transit Co.,

Trans St. Mary Traction Co., Togona
Water & Light Co. Regarding Algoma
Steel, which is the foremost of the enter-
prises, Mr. Taylor says:

—

"Pig iron production has been well
maintained, and the rail mill output has
exceeded that of any previous year. On
account of the smaller demand for Mer-
chant Mill material, the output from
the Merchant Mills is less than for the
previous year.

"The company's mines in the Michi-
picoten District are operating to full

capacity, and are producing ore of a
satisfactory grade, part of which is be-
ing used in the blast furnaces, the re-

mainder being sold in the open mar-
ket. As anticipated in the last report
Magpie Mine commenced shipments of
ore in the month of May."
With respect to the general outlook,

Mr. Taylor says:—"Whilst the volume
of business has been fully maintained,
and tlie earnings compared favorably
with those of the previous year, the out-
look is somewhat uncertain. The de-
mand for steel products has fallen off

and money stringency, owing to the
European situation, is operating as an
adverse factor. In view of the continu-
ing necessity for outlay upon the older
plants and properties of the Steel Com-
pany and its consequent inability to pro-
vide the Lake Superior Corporation with
suflicient revenue, your directors regret
that this year they will be unable to pay
any interest on the income bonds.

"Throughout the year, capital expen-
diture has been curtailed as far as pos-
sible. Unforeseen expenditure occurred
through the collapse of part of the Ore
Dock at the Sault and the consequent
loss of the Ore Bridge last winter. The
existing battery of open hearth fur-

naces is being added to by the construc-
tion of two additional furnaces, bring-
ing the capacity of this plant up to 20,-

000 tops of steel ingots per month."

D. Meadows, of St. Thomas, Ont., has
been appointed treasurer of the Travel-
ling Engineers' Association.
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Series of Practical Questions and Answers for Mechanics
Every care is being taken to include only pertinent, practical question!, and give same direct

reliable answers. Catch questions will be avoided. Arithmetic, consisting of simple addition,

subtraction, multiplication and division of decimals, will be found a most useful companion
study, and should not be overlooked.

Question.—Making no allowances for

losses, in what time will a standpipe be

filled by a duplex pump having 30-in.

plungers, 34-in. stroke, and making 20

strokes per minute ? The standpipe is

125 feet high, and contains 198,804

gallons.

Answer.—One Imperial gallon con-

tains 277,274 cu. in. The volume of the

standpipe is 198,804X277.274 cu. in.

Amount of water pumped at each

stroke is lo'X3.1416X34X2. Amount
pumped per minute

=15X15X3.1416X34X2X20
Time required to fill the tank is

198804X277,274
—

.

^57.31 mins.

15X15X3.1416X34X2X20
• • •

Question.—How many yards of con-

crete would be required for an ensiine

foundation, the sides of which slope

up like a frustrum of a pyramid? The

base is ,31X12 ft., the top is 26X9 ft.,

and the height is 11 ft.

Answer.—To find the volume of a

frustrum of a pyramid or cone, add to-

gether the areas of both bases and the

square root of their product. Multiply

the sum by one-third the height.

Area of base=31X12=372 sq. ft.

Area of top surfaee=26X9=234 sq. ft.

V(372X234)=295
(372+234+295)X11

Volume= —

=3303.66 cu. ft.

3303.66

= 122.358 yards.

27

Question.—Approximately how many

tons of pea coal would be contained in a

conical pile 24 feet high?

Answer—The angle of repose or the

angle at which the coal would stand is

about 48 deg. The radius of the base

would be found by simple trigonometry.

Radius of base

The tangent of 48 deg.= —

;

Height

therefore,

Radius of base= HeightXtangent of

48 deg.= 24X1-1 106 =26.654 ft.

Volume of pile=Area of baseXl/3

height.

26.654=X-7854X24= = 4463.18 cu. ft.

3

One ton==32.77 cu. ft. No. of tons then

4463.18
'

= = 136.2 tons.

32.77

Question.—In a hydraulic plunger

elevator system with lift 165 feet, and
operated by electric-driven centrifugal

pumps, will the power consumption for

a given travel be greater when the sys-

tem is operated at 175 than at 160 lb.

pressure? Assuming that the consump-
tion is greater in the former ease, as

seems correct, what becomes of the extra

power required when operating at the

liigher pressure, the travel and ultimate

work accomplished in either case being

the same?

Answer.—Hydraulic elevators operat-

ed by electrically-driven centrifugal

or triplex pumps require the use of a

storage tank in which the air is the cush-

ioning medium. If the pressure of the

system were 160 lb., the pressure of the

compressed air in the receiving tank

would be 160 lb. Should this be com-

pressed at 175 lb. instead of 160 lb., more

heat would be generated in the compres-

sion and therefore the radiation of heat

would be greater than at 160 lb. pressure.

Assuming the efficiency of the pumps at

the two pressures to.be the same, the

only difference in the current consump-

tion would be the extra heat unit lost in

compressing to a higher pressure. How-
ever, other losses such as efficiency of ap-

paratus, friction, etc., might affect the

current consumption, the difference in

current consumption depending on the

physical design of the apparatus in ques-

tion.
• • •

Question.—We are making castings

tl;at require a minimum tensile strength

of 24,000 lbs per square inch, and
would like to know of a mixture of or-

dinary No. 2 foundry iron, cast scrap,

and steel scrap that would be suitable.

We have two grades of No. 2 iron, one

containing 2.50 per cent, silicon and the

other 2.25 per cent, silicon.

Answer.—You should have no trouble

ill getting the strenuth you require with

these irons by adding from 10 to 20 per

cent, steel scrap. The addition of 2 oz.

of pure aluminum in the ladle to every

100 lbs. of metal will help you get a

good sound casting. Put the aluminum
in the ladle before the iron is tapped

Question.—We are making rolls that

must stand a pressure of 80 lbs. steam

and a hydrostatic pressure of 200 lbs.

We cannot get our iron sufficiently close

grained for this pressure. The rolls are

east on their side.

Answer.—Pour your moulds on end
and gate from bottom if possible. Put
heavy riser on top so as to carry out

all impurities. You might also change
your mixture until you have the grain

close enough for your purpose.

Question.—Please give a formula for

brass to make plumbers' goods. We
would like a good cheap mixture.

Answer.—The following is a mixture

that has given good results op high-

pressure work : Sheet brass clippings

711/2 lbs., copper wire 25 lbs.; lead 2

lbs., tin 1 lb., prosphor-copper (15 per

cent.) 8 oz. Charge the copper wire

first and when it begins to sink throw in

a small shovelful of charcoal. When
copper is melted add phosphor-copper.

The clippings are next charged, and a

ring should be placed on the crucible

to increase its height so that a larger

quantity can be packed in each time.

When the clippings are all fed into

the molten copper and are melted, add

the tin, and lastly the lead. The metal

will be ready to pour when it ceases

to boil or to impart vibrations to the

skimmer. When pouring the moulds, the

metal should be rushed in quickly and

with decision, otherwise the castings

will be smokv.

Question.—We are havincr trouble with

pin-holes in our bronze mixture and
would be pleased if you could tgll us

how to overcome this difficulty. We
have been using the following mixture:

Copper 90 pounds, phosphorus copper 5
lbs., and lead 5 lbs.

Answer.—This is a peculiar alloy and

we could advise you more definitely if

we knew what your castings were used

for, but we would suggest you change

your mixture to the following: Copper
90 lbs., phosphorus copper 3«Jbs., tin 2

lbs. and lead 5 lbs. We advise this

change, as it is difficult to make an al-

loy of copper and lead alone, and in case

an anti-acid alloy is desired, this mix-

ture is equally as good as an all-lead

mixture, and is more easily cast. The
pin holes, however, are caused by the

meal being burned while in the furnace

and we advise the use of charcoal as a

covering, and greater care in the melt-

ing. Use a small handful of salt as a

flux on the first metal charged in cru-

cible, and feed your cold metal into

your molten mixture slowly.
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the man receiving a small salary is making a considerable

sacrifice in deliberately buying a more expensive article

simply because it is made in Canada and, even if he be
ceitain that the extra money paid will come back to an-

other Canadian workman, he has no assurance that the

smallest part of it will go to increase his own income. The
public to whom the appeal is made should be taught how it

is that, with the help of the tariff and if anji;hing lower

wages to pay, home products cannot be made more attrac-

tive to them.

We feel sure that the public spirit of the great ma-
jority of Canadian citizens is such that they will favor

home-made goods if the quality and cost compare at all

reasonably with others, and this is where manufacturers
themselves should take up the responsibility and add to

their present educative efforts that of not only personal

example but an earnest endeavor to produce goods that

will require no patriotic exhortation to take them to the

homes of the Canadian people.
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MADE IN CANADA,

WE have noted a commendable and vigorous cam-

paign on the ])art of the various Canadian Manu-
facturers' Associations to induce the general pub-

lic to l)uy where possible, home-made goods in preference

to imported articles. It is true that many millions of

dollars go out of the country that, if retained, would

largely find their way to the pockets of Canadian work-

men.

Like all other questions, thi.s one has two sides, both

of which must needs be considered. The wage-earner, or

OUR OVER-DONE WAR FEVER.

THE past season in its every feature has been a dis-

astrous one so far as Canadian shipping and rail-

road transportation is concerned. To the European
war, of course, must be attributed the disorganized ocean

traffic to our shores, tlie curtailment and premature closing

of the passenger and tourist service on our inland waters,

and to some extent also the decreased movement of freight

on the latter and on our railroads. The advent of the

war, coming as it did when the wave of commercial de-

pression had not fully spent itself, gave a renewed impetus

and an added strength to that already destructive in-

fluence.

It is unfortunate, however, that we should allow our-

selves individually and collectively to become so dis-

tracted by this war of nations, as to become oblivious to

every other interest, personal and communal. Much has

recently been written relative to the tendency on the part

of employers of labor to sit tight and sip war news, and
while the stirring-up which they have- received has been

intensely seasonable and productive of good, it cannot be

denied that employees in their capacity as such, and in

the opportunities at their disposal for rational enjoy-

ment, have adopted a like and perhaps more aggravated

attitude. The fact is that none of us have been or are

attending to our business affairs as we should and, of

necessity, where we call the tune we must pay the piper.

The panic with which our business interests were seiz-

ed in the early days of last month has passed off, only to

give place, however, to something more stunning and de-

structive still—the war fever. We seem to forget that

the war in which we are involved has as its object the

crushing-out of militarism among the nations of the

world, and who shall deny that unless we take immediate

steps to again put business on the pedestal, the present

temper of our people will contribute to and establish a

military regime in Canada, hitherto undreamed of, and in

no sense desirable.

We need not, of course, be too rashly optimi.stic,

nor our faith in men and things be so unbounded,

as to believe that wars are going to cease when
peace is again declared in Europe. This Canada of ours,

like every other nation, should be prepared to defend, as it

will yet without a doubt have to, both her rights and her

very existence, a contingency she is at the present time

utterly incapable of doing but, while this is all true, her

industrial feature must be safeguarded both in its con-

tinuity of application and its progressive development, for

by so doing, and only so, will the best interests and wel-

fare of our people be served.
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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)
Uontrettl.

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengamock 20 00

Summerlee, No. 1 21 00

Summerlee, No. 3 20 00

Miehiojan charcoal iron. 25 00

Victoria, No. 1 18 50

Victoria, No. 2X 18 25

Victoria, No. 2 Plain .

.

18 00

$13 65

15 75-

25 00
Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

17 85

17 60

17 35

FINISHED IRON AND STEEL.
Per Foand to I^arre Buyer*.

*^*"nA
Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b, Montreal. 2.00

Steel bars, f.o.b., Montreal. 2.00

Bessemer rails, heavy, at mill 1-25

Steel bars, Pittsburgh 1-20

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1-20

Beams and angles, Pittsburgh ... 1.20

Steel hoops, Pittsburgh 1-30

F.03., Toronto Wurehome.
^o ic

Steel bars 2.15

Small shapes 2.35

W»rehon»o, Freight Mid Duty to F«y. Centi.

Steel bars !•»"

Structural shapes 1-^°

pit^tes
Frelcht, Pltt«bur»h to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
Montreal.

Plates, Vz in. 100 lbs. ... $2 20

Heads, per 100 lbs 2 55

Tank plates, 3-16 in 2 50

Tubes, per 100 ft., 1 inch 9 .50

11/4

" IVo

1%

in.

2

2y2

3 .

3y2
4

9 50

9 50

9 50

8 75

11 15

12 10

14 15

18 00

Toronto.

$2 20

2 55

2 50

9 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

MILLED PRODUCTS.

Sq. & Hex. Head Cap Screws 65 & 10%
Sq. & Hex. Head Cap Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45-10-10%

Flat & But. Head Cap Screws 40-10-10%

Finished Nuts up to 1 in. .

.

75%
Finished Nuts over 1 in. ... 72%
Semi-Fin. Nuts up tol in. .

.

72%

Semi-Fin. Nuts over 1 in.

Studs

72%
65%

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

Cut nails 2 50 2 70

Miscellaneous wire nails. . . 75 per cent.

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

80 & 71/2

75 & 5

45

70 & 5

& 5

60

& 5

35 p.c.

60

60

BOLTS, NUTS AND SCREWS.
Per Cent.

Stove bolts

Coach and lag screws

Plate washers

Machine bolts, % and less

Machine bolts, 7-16

Blank bolts

Bolt ends

Machine screws, iron, brass

Nuts, square, all sizes. . . .41/20 per lb. off

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

Fillister head 25 per cent.

Iron livets 75 per cent.

Boiler rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 71/2, 10, 5 p.c. off

Wood screws, flathead.

Brass 75, 10, 7y2, 10 p.c. off

Wood screws, flathead.

Bronze 70, 10, 7%, 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer billets, Pittsburgh . .

.

$21 00

Open hearth billets, Pittsburgh .

.

21 00

Forging billets, Pittsburgh 26 00

Wire rods, Pittsburgh 26 00

IRON PIPE FITTINGS.

Canadian malleable, 40 per cent.; cast

iron, 65; standard bushings, 70; headers,

60; flanged unions. 60; malleable bush-

ings, 65 ; nipples, 77% ; malleable, lipped

unions, 65.

OLD MATERIAL.
Dealers' Baying Price*. Montreal. Toronto.

Copper, light $ 8 50 $ 8 50

Copper, crucible 10 00 10 00

Copper, unch bled, heavy 9 50 9 50

Copper wire, unch-bled. 9 50 9 50

No. 1 machine compos 'n 10 75 11 00

No. 1 compos 'n turnings 8 50 8 50

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 .... 7 25 7 50

No. 1 brass turnings ... 6 00

Heavy lead 3 50

Tea lead 3 00

Scrap zine 3 25

50

25

00

00

50

LIST PRICES OF W. L PIPE.

standard.
Nom. Price.
Diam. per ft.

Vain $ .05y2

yiin .00

%in .06

yain .081/2

1 in

iy4in

•iiyz

•i7y2

23y2

Extra atrons, D. Ex.
Sixes Price 8Ue

per ft. Ins.

.12 l/j
!

•07y2 3/4

•07y2i

.11 iy4

.15 ly,

.22 2

.30 2%

.36y2 3

.5oy2 3y2

.77 4

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

Ins

y8in$

y^in

%in
y2in

%in
1 in

lyzin

iy2in

2 in

2y2in

3 in

3y2in

4 in

4y2in

5 in

*y2
5

6

7

8

StroBs,
Price
per ft.

i .32

.35

.37

.52%

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

lyain .27y2

2 in .37

2y2in .58y2

3 in .76y2

3y2in .92

4 in 1.09

4y2in 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

W. L PIPE DISCOUNTS.

The following are Toronto jobbers'

discounts on pipe in effect, April 21,

1913:

in

in

in

in

in

standard
Battweld

Oal.

V4, % in.

Black

. 64

. 69

. 73y2

49

58

63%

73 63

I«pweld
Black <ML

69y2 59%
72 62

72 62

OOyz 55%

34 to 2 in.

2 in ,

2% to 4 in.

4% to 6 in

7, 8, 10 in

X strong P. B.

y4, %in 56% 46%
% in 64 54

% to 1% in. . . 68 58

2 to 3 in 69 59

2% to 4 in

4% to 6 in

7 to 8 in
XX Strong P. E.

% to 2 in 43 33

2% to 4 in

METALS.
Montreal. Toronto.

Lake copper, carload . . .$14 50 $13 50

Electrolytic copper 14 25 14 00

Castings copper 13 75 13 50

Spelter 6 00 6 00

Tin 34 00 40 00

Lead 4 85 5 00

Antimony 16 00 16 00

Aluminum 20 00 25 00

66

67

58

43

58

58

47

33
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MISCELLANEOUS.

Putty, 100 lb. drums
Red dry lead, 5 ewt, casks, per cwt.

Glue, French medal, per lb

Tarred slaters' paper, per roll . . .

.

Motor gasoline, single bbls., gal. .

.

Benzine, 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. . .

.

Pure Manila rope
Lard Oil, per gal

Ceiita

$2.75

6.40

0.14

0.95

0.21

0.20

0.67

0.63

0.66

. 2.50

. 3.25

0.16

. 0.60
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Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

CHAIN.
Vi inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

14 inch 3.45

9/16 inch 3 45

% inch 3.35

3.25

3.15

3.05

70

90

30

10

85

95

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $2 50 $2 60

Canada plates, ordinary, 52

sheets 3

Canada plates, all bright... 3

Apollo brand, 10% oz.

(American) 3 90

Queen's Head, 28 B.W.G. . . 4

Fleur-de-Lis, 28 B.W.G. ... 4

Gorbal's Best, No. 28 4 40

Viking metal, No. 28 4.00
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45.00 36.00 21.00

56.25 45.00 26.25

62.25 49.80 29.05

67.50 54.00 31.50
Prices In cents per ponnd are qaoted tor the

different gradea.

7/16 to 1/2-in. .

.

0.178 to 0.4218.

0.125 to 0.175..

0.101 to 0.120..

3 90

4 35

4 45

4 65

4.20

% inch

% inch

1 inch .

CAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Qaotatlons f.o.b. foundry.

Above qnotatlons are per 100 lb. welcbt. POLISHED DRILL ROD.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Dia. In.

49/64 to li/a-in

33/64 to %-m.

Grade
1

.$37.50

. 41.25

Grade Grade
2 3

$30.00 $17.50

33.00 19.25

BELTIN(J—NO. 1 OAK TANNED.
Extra heavy, single and double... 60%
Standard 60 & 10%
Cut leather lacing, No. 1 $1.10 lb.

Leather in sides $1.00

BELTING RUBBER.
Standard so^'
Best grades 30%

COLD DRAWN STEEL SHAFTING.

% inch $ 4,95
1 inch 8.05

1% inch 12.65

1% inch 15.30
iy2 inch 16.50

1% inch 19.40

1% inch 22.50

1% inch 25.80
2 inch 29.30

Prices quoted are cents per foot.

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men quahiiecl to judge the outlook and v^dth whom we
are in close touch through provincial correspondents.

Montreal, Que., Sept. 21, 1914.—In
general the situation has not changed

greatly in the last week. Iron and steel

prices in the east seem to be holding

their own. Certain lines of manufactur-

ing, are, however, benefitting directly

from the war, and there are others

again whose business does not seem to

have suffered materially as a result of it.

One example of this is the Consolidated

Rubber Co. of this city who have recent-

ly declared a quarterly dividend and, at

the same meeting, the directors stated

that they expected to operate their fac-

tory full time all during the winter

without any reduction in staff.

Tlie metal market seems to remain

fairly firm. Prices have weakened,

perhaps a little, but the general aspect

is pretty firm. Should the present battle

terminate in a decisive victory for the

Allies the business situation would im-

mediately become much better.

Steel Market.

Prices in the steel trade remain firm,

iiltlinugh, owing to the fact that a great

deal of construction work throughout

the country has been stopped, the de-

mnn<] for structural steel has not been

very great. The general depression of
business has also greatly reduced the
sale of bars of machinery steel. The
quotations that dealers make are all for

immediate acceptance and the steel of-

fered is largely of American manufac-
ture. However, there is in Canada a

great deal of British steel in stock. The
small volume of business has tended to

keep the prices from fluctuating. Some
mills have made slight advances in cer-

tain lines, while others have advanced
different lines. Thus quotations on the

American product may incline to vary
a little.

Pig Iron.

The T)ig iron market is still dull. The
grey iron foundries have been feeling the

depression almost more than any other

branch of the metal industry and thus

the pig iron market has fallen more or

less flat. There is still on hand here 8

considerable quantity of British pig iron

but the demand for it is light. Prices

have been unchanged for several weeks.

Machine Tools and Supplies.

The machine tool market continues

quiet. Frequent sales are reported but

they are usually of small units. The
supply business is still fairly brisk but
orders here are also small.

Metals.

Prices of metals remain fairly steady,
although some are a trifle weaker than
last week. Tin is steadily falling as the
deliveries are of sufficient size to supply
the light demand, but at thirty-four
cents a pound it is comparatively high.

Toronto, Ont., Sept. 22, 1914.—Busi-
ness conditions this week indicate a
somewhat brighter tendency, although
it cannot be said that trade has im-
proved to any material extent; however,
a more optimistic spirit prevails. We
are steadily recovering from the acute
depression following the outbreak of
the war, and were money to become
easier there would be a distinct revival
as the business community is taking a
calmer view of the situation, and is

therefore more inclined to act alonlg

more nearly normal lines. The exchange
market is easier than it has been at any
time since the war began, and the
money market should therefore be less

stringent and export trade be benefited.

The recent success of the allied forces
in Europe is no doubt responsible for
tlio greater degree of confidence in mer-
cantile circles but it will be some time
before normal conditions may be ex-
pected. The improvement in trade eon-
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ditions will be gradual and in the mean-
time, manufacturers will be able to adapt
themselves to the changed situation.

There seems to be no doubt but that

openings for new business will develop

in due course, to a substantial degree.

Sir George Foster, Minister of Trade

and Commerce, has stated that as a

direct result of the war, new business

was already coming to Canada, orders

having been received from Great Britain.'

that formerly went to German firms.

He also stated that Canada, with the

other Dominions, would get the first op-

portunity of filling orders from the Old

Country. From this source alone, the

possibilities of securing new business

are distinctly bright.

The British Empire Industrial League

has recently been founded for the pur-

pose of assisting in the establishment

of additional industries and factories in

the Dominion. Committees are being

formed in the different cities to help in

the work, and no doubt much good will

result. The Department of Trade and

Commerce is also devoting all its energy

to furnish information to help in the

movement to increase the trade of the

Dominion. In order to obtain full benefit

from the opportunity afforded, manu-
facturers must lose no time in taking

advantage of any business that is of-

fering, and in which they are interested.

Steel Market.

No change of any moment is notice-

able in the iron and steel market this

week, although the outlook is brighter.

A certain amount of new business aris-

ing out of the war has been booked,

notably by the Dominion Steel Corpora-

tion, which has received orders for 2,000

tons of nails and 2,000 tons of wire rods

from England. We understand that

negotiations are pending in another di-

rection regarding an order for nails.

This is an interesting development

which may be the forerunner of a con-

siderable amount of new business.

The Grand Trunk Railway has issued

an order that all supplies will in future

be purchased in Canada or Great Brit-

ain. This will have a stimulating effect

on certain lines of steel products, seeing

that in the past large quantities of steel

tires, car wheels, tubes, etc., were ob-

tained from Germany. With sufficient

incentive to lay down plants to manu-
facture new lines, Canadian mills will

be able to expand their business, at least

in some products, even if they cannot

compete in all lines. The Dominion Gov-

ernment has placed a large order for

shells which has been distributed ainong

five firms, and there is a possibility of

further orders being given out. This

is a new line of business, and will keep
the companies concerned, busy for a

time at least.

There is some building being done, but

not enough to create much demand for

structural shapes. Prices on steel pro-

ducts are being maintained, notwith-

standing the fact that there is little de-

mand. A Government order for 10,000

tons of rails for the Intercolonial Rail-

way is being held as a nucleus pending
the development of other business. Con-
sumers appear to be holding off until

tlie outlcMik improves end the financial

stringency moderates.

The war is having a depressiLg effect

on the steel trade in the United States

and the dullness which exists is per-

haps more pronounced than last week.

Prices all round are being maintained,

but there is little probability of any
advance under the present conditions.

Pig Iron.

Tlie pig iron market is extremely dull

and little business is passing. Foundries

and steel mills are very slack and con-

sequently are buying very little iron.

The Canadian Furnace Co. have blown
out their furnace at Port Collwrne on

account of the dullness in trade.

Machine Tools.

The maeliine tool market is quiet, a

few orders only being placed for single

machines. There are a number of in-

quiries about, which has improved the

outlook. We understand that specifica-

tions have been sent out for tools for

the new dry docks at Owen Sound and

Sault Ste. Marie, and the Department
of Militia has ordered from a local deal-

er some machine tools and supplies for

motor truck repair plants which are

being equipped. The Department lias

also purchased locally a large number
of motor trucks and truck bodies; among
the former are included special trucks

fitted out as repair shops.

Machinery Supplies.

Slightly improved business is notice-

able in machinery supplies. Consumers
who had held off during the past few
weeks are now buying necessary .sup-

plies to satisfy immediate re(|uirements.

There has been no further change in

prices.

Metals.

The metal markets are all quiet and
the demand is comparatively light.

Prices are steady, there being- no cl^anges

from last week. Tin is steady, although

it is possible that a further decline may
be experienced, as there appears to be
little difficulty now in obtaining this

metal. The e.xport of tin from England
is now permissible. Spelter is steady,

with a tendency to weaken. The New
York and London metal exchanges ai-e

still closed.

St. John, N.B., Sept. 19, 1914.—Al-
though somewhat upset when the first

news came of the war troubles, manu-
facturers and proprietors of industrial

plants throughout the province, are now
settling themselves to face the outcome
with calmness and determination. Many
houses have lost some of their best help

by the call for volunteers, but in most
cases they have generously allowed them
to go with an understanding that their

position will remain awaiting them, and
with a liberal arrangement as to pay.

"Thus far," said one big industrial man
this week, "we haven't lost such a great

deal of business since the war broke out.

Collections are not quite up to the stand-

ard, and we are shutting off on slow

pays, but for the most part affairs with
us are moving along as though there

were no war. We are impressing upon
our travelers the necessity of their re-

fraining from reference to the war when
on the road, and should a customer bring
the matter up, they are advised to de-

preciate any thought of poorer business

because of it. My belief," said he," is

that Canadian manufacturing firms are

going to experience an era of progress

such as they had never dreamed of be-

cause of the crippling of the European
industries, but its coming will be regu-

lated by the duration of the war."

General Activities.

J. B. Cudlip, manager of the Corn-

wall & York Cotton Mills Co.. here, said

this week that business conditions were
very satisfactory. Preparations are

now being made by his big plants to

handle an immense output of finished

material. A slight depression was
noticeable in the business at the out-

break of the war, but this was now less-

ening, and there is already evidence of

advancement foreshadowed by the loss

of German trade, in the manufacture of

finished cottons.

The work of erecting a new main
building for the LaTour Com Mills in

Carleton, to replace the plant destroyed

by fire some months ago, is well ad-

vanced. The intention is to have the

machinery soon installed and operations

begun in the near future.

The plant of the Canada Wire NaU
Works in West St. John is just about

ready for output work. Horseshoe nails

were cut in it this week. The outlook is

for good business.

Some of the lumber mills about the

city have been closed becau« of the

war and the diffieulties in the way of

shipping, but the majority have con-

tinued sawing throughout, and antici-

pate a huge demand for their products

later. Crews are being now engaged for

the annual winter activities in the woods

and many portable mills are being estab-

lished.

By the 1st of November the steel arch

for the new bridge at the reversinsr falls,

St. John will be completed. The Domin-

ion Bridge Co. will soon be able to set

the first panel in position on the east-
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em anchors of this million dollar steel

structure.

It is possible that a floating elevator

may be built at St. John this fall to re-

place temporarily the loss sustained by

the burning of the I.C.R. elevator re-

cently. The Government has announced,

however, its intention of replacing the

former building by a larger concrete

structure, with modem machinery to be

installed.

A fourth high speed clam shell grab

for reclamation purposes is expected in

the city from a firm in Montreal in a

few days for work on the new wharves

being built at West St. John. This will

greatly increase the efficiency of the

larger plant now in operation there.

NEW CANADIAN BUSINESS.

Sir George Foster, Minister oi' Trade

and Commerce, stated that as a direct

result of the war, new business was al-

ready coming the way of Canada, orders

having been received from Great Britain

that formerly went to German firms.

Sir George also stated emphatically

that nine-tenths of the stories going

around to the effect that orders were

being placed in the United States which

could be filled in Canada, were pure

fiction. In fact, he said, in every case

the British Dominions are being given

the first opportunity by the Motherland

to fill orders, but of course, there were

some requirements which Canada could

not supply.

With regard to the capture of Ger-

man trade. Sir George said that while

already some firms had shown consider-

able enterprise, and were doing business

which used to go to German firms, there

were not the efforts being made that

might have been exoected.

@

Trade Gossip
The Canada Iron Corporation, Fort

William, Ont., has been awarded the

contract for cast iron pipe by the city

of Winnipeg.

Keith's, Ltd., Toronto, will supply all

the refrigerating equipment for the new

artificial ice plant of the Montreal Arena

Co., Montreal.

Keith's, Ltd., Toronto, have been

awarded the contract for the refriger-

atins e(|uipmcnt of the new Central

Technical School, Toronto.

The General Supply Co. of Canada,

Ltd., Ottawa, has been awarded the con-

tract for supplying a Trench rammer

by the city of Ottawa.

The Northern Electric Co., Toronto,

has been awarded the general c/intract

for cable and wire, etc., for complete
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separate line to Dominion Chain Co.,

Niagara Falls, Ont., at $4,000.

The A. B. See Electric Elevator Co.,

of Canada, Ltd., Toronto, has obtained

the contract for two elevators for the

Merchants Bank of Canada, Montreal.

The Bain Wagon Co , Woodstock,

Ont., has received an order for transport

wagons from the British Government.

The wagons are of special design to suit

service conditions.

The Massey-Harris Co. are building

at their Toronto plant 135 motor track

bodies for the Department of Militia.

The bodies are of exceptionally substan-

tial construction, and are made of oak.

The A. R. Williams Machinery Co.,

Toronto, have been awarded a contract,

by the Militia Department, for three

motor ear repair outfits. Each outfit

consists of a 20-in. drill, band saw,

forces, and a number of small tools.

The Canadian Fairbanks-Morse Co.,

Toronto office, have received an order for

the complete transmission equipment for

Soren Bros., new factory on King street

West, Toronto. Skefko patent double

row, self-aligning, ball bearings will be

installed throughout.

The Dominion Government has placed

a large order for sliells, which has been

distributed among the following firms:

Canadian Allis-Chalmers, Ltd., Toronto;

Goldie, McCulloeh Co., Gait; Jenckes

Machine Co., Sherbrooke; John Bertram

& Sons Co., Dundas, and the Chapman
Double Ball Bearing Co., Toronto.

To Advertise Canadian Goods.—The

Canadian Manufacturers' Association

have decided to expend a large sum on

a newspaper advertising campaign to

place Canadian-made goods before the

Canadian public. The publicity is to be

displayed in the leading papers across

the country and to start in the immediate

future.

Suspension of Patents.—An Order-in-

Council has been passed under the pro-

visions of the past war session, confer-

ring on the Minister of Agriculture

power to suspend or cancel patent rights

held in Canada by citizens of an enemy's

country. The Minister is empowered to

use his discretion in dealing witli the

patent rights in question, and may
award them for a period extending to

six months after the close of the war to

any bona fide applicant. Similar action

has been taken by all the belligerent

countries.

Canadian Locomotive Co.—In submit-

ting the annual report of the Canadian

Locomotive Company, President Aemilius

Jarvis said in part: "The decrease in

profits as compared with those of the

previous year is accounted for by the
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smaller output of the works as a result

of the curtailment of orders by the Cana-

dian Railways.

"During the whole of last year the

trade of Canada has been steadily

diminishing, consequently the railways'

present equipment is ample for their ex-

isting mileage and needs. For this rea-

son, added to the difficulties of obtaining

money, many good orders from the rail-

ways have been postponed. On the

other hand, a large amount of railway

mileage in Canada is fast reaching a

point of completion, to operate which

additional equipment must he required.

As our new plant is now practically com-

pleted, we will be in an exceedingly ad-

vantageous position to take care of new

work when it is offered.

"At the present time, however, I have

to report that the company is practically

out of orders. The directors, foreseeing

this situation, have for some time past

kept the company in a strong financial

position so as not to jeopardize the pay-

ment of interest and fixed charges. This

is evidenced by the statement of liquid

assets shown in the balance sheet, which

amounts to $686,782, with quick liabili-

ties of $139,806, or net liquid assets of

$546,976."

War Grist

G. T. R. to Give $100,000.—I'lie Grand

Trunk employees in Montreal have de-

cided to contribute the sum of $12,000

to the local branch of the Patriotic

Fund. This will be but a. portion of the

contribution made by the men of the big

railway system, as smaller gifts are be-

insr arranged for at the viuious traffic

centres along the line, the money donat-

ed pasing through the local patriotic

funds. With the Grand Trunk em-

ployees' cx)-operation, the amount con-

tributed by the officers and general

staffs will probably roach a total of

nearly $100,000.

Steel Shells.—The Kova Scotia Steel

Co. arc going ahead with preparations to

manufacture a large number of steel

shells for the British Government. While

the shells are not such as will run into

heavy tonnage, they will provide a con-

siderable amount of employment, and

greatly hel]) out in that direction. It is

a matter of congratulation that the com-

pany's product of raw steel is so good as

to conform in every test with the re-

quirements for these shells, and a suc-

cess in this branch will no doubt lead to

further orders along other lines of mili-

tary equipment.

F. A. Jacobs has severed his con-

nection with The Mechanical Engineer-

ing Co., of McGill St., Montreal, and is

succeeded by F. Ditdifield. who ia now
president and general manager.
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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
Gait, Ont.—The building for tlie gas

purification plant at Glenwood has been
completed, and machinery is now being
installed.

Guelph, Ont.—The Taylor-Forbes Co.

have started their factory working on
practically full time, and all their old

employees have been notified to get back
on the job.

Macleod, Alta.—Friction between City
Engineer Altham and the Natural Gas
Co., has terminated in the gas being re-

moved from the city power house, and
coal furnaces being re-installed.

Port Colborne, Ont.—The Canadian
Union Furnace Co. have found it neces-

sary, owing to the scarcity of work and
the decrease in demand for their pro-

duct, to lay off their men for a time at

least.

Sidney, N.S—Some activity is being
witnessed in connection with the Dom-
inion Iron & Steel Co., according to re-

cent reports. It would appear that the

company is getting a share in the busi-

ness formerly sent to Germany.

Redcliffe, Alta.—Mr. McKellis, of the

Imperial Brass Co., Chicago, expects to

visit Redfliffe shortly with regard to the

consideration of tenders which have al-

ready been received for the construction

of the company's new plant here.

Manufacture of Shells.—A Canadian
commission has been appointed to in-

quire into the feasibility of the manu-
facture of shells in Canada for the Cana-
dian and British field artillery guns, and
a meeting was held at Valcartier recent-

ly. The members are: Thos. Cantley,

general manager Nova Scotia Coal &
Steel Co.; Col. Bertram, Montreal; Geo.

W. Watts, Lieut.-Col Lafergie and A. G.

Carnegie, Toronto.

St. Thomas, Ont.—A special meeting
of the Board of Water Commissioners,
was held at the city hall last Thursday
morning to consider tenders for the work
of installing boilers at the waterworks.
Two tenders were submitted as follows:

H. M. Morton, $1,230; J. S. Belbin, $1,-

343. The tender of H. M. Morton was
accepted on the understanding that he
give satisfactory security for the com-
pletion of the work.

Swastika, Ont.—Shipments for the

month of August, outside of the Cobalt

silver field, consisted only of gold and
nickle. The Tough-Oakes Mine which is

producing high grade gold ore at a phe-
nomenal rate, shipped 61,680 pounds to

the smelter at the latter end of the

month. Over a million pounds of nickel

ore came from the Alexo Mine at Iro-

quois Junction. While the war has seri-

ously crippled the nickel market, the

Mond Nickle Co. continues to produce,

and as the Alexo ships to the Mond it

may be said that this property will still

be able to market its product.

Electrical
Bolton, Ont.—The tender for the $9,-

500 Hydro debentures was awarded to

the Bolton Light, Heat & Power Co. at

a special meeting of the village council.

Their price was $9,215.

Fairbanks, Ont.—A deputation has
been appointed to interview R. J. Flem-
ing, of the Toronto Electric Light Co.,

as to the possibility of obtaining street

lighting facilities for the district.

Kingston, Ont.—.1. M. Campbell has
offered to supply 700 horse-power of

electrical energy to the city from King-
ston mills at % of a cent per killowatt

hour. The offer will be put to a vote of
the people.

Simcoe, Ont.—The bonds for Hydro-
Electric extension to Simcoe have been
sold. Work will commence at once, and
the current is promised by November 14.

If possible, the circular annex of the old

gas plant will be used as a transformer

station. The foundation and walls are

in excellent condition.

Gait, Ont.—The installation of the

ornamental street lighting on Main St.

commenced on Sept. 16, when a gang of

men was placed at work cutting out a

strip of the cement sidewalk along the

curb on the north side, where the con-

duit to carry the wires will be placed.

The work will be rushed along as fast as

possible.

New Toronto, Ont—At a meeting held

on Sept. 14, the Hydro Commission re-

solved to extend the street lighting ser-

vice into Etobicoke Township along the

Lake Shore road, as far as Brown's line,

about one mile from where the present

service ends. This will give street light-

ing a little beyond Long Branch and also

supply lighting for domestic purposes to

Lake Shore Gardens and several streets

running off the main route.

Municipal
Montreal, Que.—All work on the new

filtration plant has been suspended until
the spring.

Belleville, Ont—The tender of Wm.
McGie of $1,975 for installing a new
heating plant in the city building was
accepted. The tender was the lowest.

Humboldt, Sask.—A by-law will be
prepared providing for the raising of
the sum of $5,000 to cover capital expen-
diture for electric light extensions.

Regina, Sask.—The Provincial Govern-
ment propose spending $500,000 on road
work, which will be executed by farmers
who are the victims of crop failure, and
are in need.

Winnipeg, Man.—The Manitoba Legis-

lature has adjourned after a four days'
session, in which the new loan for $2,-

000,000, to be expended on public build-

ings, was approved.

Kingston, Ont.—Dr. Amyot and J. A.
Dallyn, of the Public Health Depart-
ment, Toronto, opened the new sewage
plant at Rockwood Asylum on Sept. 19.

The works are considered to be the most
modern now in existence.

Toronto, Ont.—A busy session of the

Scarboro' Township Council was held

on Sept. 14. Hydro Radial by-law. to be
voted on October 19, was given its sec-

ond reading. Taxpayers will be asked to

vote that the township guarantees the

bonds of the commission for $567,000 of

the total issue of bonds.

Montreal, Que.—By a vote of 29 to 1

the City Council at a special nreeting on
Saturday rejected the recommendation
of Mayor Martin and Controllers Her-
bert and Cote, to purchase the plant of
the Montreal Water & Power Co. at $8,-

000,000. The only alderman opposing
the council vote was Alderman Jurcot.

Vancouver, B.C.—H. H. Stevens, M.P.,

on his return recently from Ottawa, an-

nounced that the Government would
carry on to completion all public works
under way in this city. While new un-

dertakings will be restricted to those ab-

solutely necessary, the Dominion Gov-
ernment will not curtail the public

work in any other way.

Peterborough, Ont.—,\t the meeting
of the power committee on Sept. 15, Mr.
Robinson, of Toronto, general manager
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Grey Iron and Car Wheel Foundries of C.P.R. Angus Shops
Staff Article

It were only natural to expect that the foundry layout and equipment, materials em-
pti,i,i^a, (uCihinis adopted, efficiency and economy o) pioduction achieved, would be at

Least commensurate with the other departTnenfs of this, the principal new and repair work
plant of the Canadian Pacific Railway. That such is the case, a perusal of the accompany-
ing article amply bears out.

THE Angus shops of the Canadian
Pacific Railway Co. are among
the largest of their kind on the

American Continent, and are by far the

largest industrial shops in Canada. They
are situated in Montreal toward the nor-

tliern limits of the city, on rising ground,

and command an uninterrupted view of

the eastern portion of the city and the

river beyond.

There are two separate foundries in

connection with the works. They are

known as the Grey Iron Foundry and
the Car Wheel Foundry. The C.P.R.

u.se all steel wheels on their passenger

coaches, and cast iron wheels on their

freight cars; but as the latter vastly

outnumber the passenger coaches, the

quantity of wheels required from the

car wheel foundry is of necessity large.

All of the cast iron that enters into the

construction of the locomotives and cars

is made in the grey iron foundry. In

the days when most cars were construct-

ed of wood, a great deal of cast iron,

especially malleable castings, was em-
ployed in their construction, but. since

the era of the steel car has dawned, less

and less east iron is used in this connec-

tion. However, t])e larger locomotives.

and the greater number in use, have

tended to equalize matters, and the vol-

ume of work has remained about the

same. Of course, in the recent dull times

a great falling off has been experienced.

The freight business of the company,
however, has not suffered in the same
measure as the passenger traffic, and, as

a consequence, the wheel foundry con-

tinues to run at nearly full capacity. The
Western wheat has to be moved, and this

business usually taxes the capacity of

the railways, so at present it is desired

to have all the rolling stock possible

available for use.

Grey Iron Foundry—Sand.

The sand used in this foundry is de-

livered in ears and shovelled into the

sand storage department. There are two

kinds of sand used—the Hamilton and
South Amboy. The former is shipped

direct to the works in cars, while the lat-

ter is conveyed by water to the city

wharves, and there transhipped into cars

and hauled to the foundry. Hamilton

sand is used for the lighter classes of

castings, including bench and snap flask

work, while the larger and heavier work

is all done in the South Ambov sand.

From the sand storage the new sand is

conveyed to the floor in wheelbarrows

and introduced as required. Some of the

burnt sand is conveyed to the core room,

where it is used in the central portions

of the larger cores. Burnt sand is also

used in the making up of cupola bot-

toms. Eventually it finds its way to

the dump.

Patterns and Core Boxes.

All patterns are stored in a building

adjacent to the foundry. No pattern is

ever destroyed unless the type of loco-

motive or car of which it forms a part

has become obsolete. Thus the number
of patterns which have accumulated is

enormous, and the system of caring for

these patterns and keeping track of them
is a more or less elaborate one. They
are often of a more or less irregular

construction, and care must be taken to

prevent them from becoming warped.

Each pattern is numbered and so classi-

fied that it can be located on a moment's

notice. The foreman pattern maker is

responsible for all patterns.

All special core boxes are stored with

their jiatterns. When a pattern is re-

quired from the pattern vault an order

GK.NKKAL VIKW INTKIUOU or OKKY lUO.N KOUXDUY.
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is placed on the foreman pattern maker
by tiie foundry, grivin>,' particulars of the

pattern re(]uired and the store order

number to which the casting is to be

charjred. Tluis, when a pattern is issued

to the foundry, its core boxes accom-

pany it. The foundry clerks receive

their orders from the office, and, after

receivini? a pattern, attach to it a card

giving full instructions to the moulder,

who in turn fills out blanks on the card'

regarding his time and other remarks
that may be necessary. While a pattern

is in the sand, the cores are being made,

and in this way the cores are always

ready to be placed in the moulds when
these are completed and ready to be

closed up.

Nearly all the patterns are made of

No. 1 white pine. They are varnished

with shellac, cut in alcohol, and colored

with lampblack. Other patterns are

made of white metal and aluminum.

These metal patterns are, however, used

largely for brass and malleable castings

which are not made in the Angus foun-

dries. There are also some patterns of

cast iron, but tliese are limited in num-
ber. When the cast iron patterns are

used, it necessitates the use of a crane

in drawing, for if of any size they are

naturally so heavy that if drawn by

hand bad results are almost sure to

follow.

Flasks.

The size and construction of locomo-

tives have made such rapid strides in

the last quarter of a century that a large

variety of patterns has accumulated. To
mould many of these special flasks have

been constructed. These flasks have all

ever, when a pattern will only be used

for a few times at most because of its

lieing of special design, a wooden flask

with metallic pins and fixtures is con-

structed. There are many of these

Very little snap flask work is done, and
only a small amount of bench work is re-

quired. The reason for this is that loco-

motives are not built in large numbers,
and there are relativelv few small or

KXTKUIOK OF GKKY IRON FOUNDR V WIIH I*.\TTERX STORKS OX LKKT.

wooden flasks. Several carpenters are

kept constantly employed changing
flasks or putting in special bars in copes

and other similar pieces of work.

When special anchoring out of the

sand in a cope is required many little

ideas are applied to make the anchored

EXTEIilOU OF OKEY IKOX FOUNDRY SHOWING SCUAI" I'lLK.

been preserved and are stored in the

yards. They are preserved until the

patterns for which they were made have

Toecome obsolete. The great majority of

the flasks are made of cast iron. How-

part solid. Thus, often there is con-

siderable work entailed in fixing up
copes and boxes. This work is of a

varied nature, and is under the direct

supervision of the foundry forei-.ian.

light parts of cast iron. There are, how-
ever, three moulding machines installed.

Many of the larger flasks can be made
to take various patterns by making
small alterations in the drags and copes

of the boxes. In this way it is con-

trived to reduce the exceedingly large

number of flasks that would otherwise

accumulate. The flasks are all classified,

and under the care of one man, who can

at all times locate requirements upon
short notice.

Core Room.

Adjoining the core room are seven

core ovens, each equipped with a flat

car, which rolls into the oven on tracks.

The ordinary round cores are made up

in a machine and kept in stock. Sizes

from three-eighths of an inch to seven

inches can be produced in this machine.

In preparing the sand for making the

cores, no flour is used. Several core

compounds are used, experience having

shown that some makes are better under

certain conditions than others. A Bly-

stone batch mixer, manufactured by the

Blystone Mfg. Co. of Cambridge Springs,

Pa., prepares the sand used in the larger

cores. This machine is belt connected

to a 3 h.p. Canadian General Electric

(^o. motor.

The Iron Feature.

Most of the scrap is obtained from the

rolling stock turned in for repairs, and

f'nce the advent of the all-steel car
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there has been, if anythins;:, more of a

surplus than a shortage of scrap iron.

All scrap is kept out in the yard, al-

though there is always a sufficient quan-
tity for immediate needs kept in the

small yard between the foundry and
the pattern vault. This yard is equipped
with a ten-ton Whiting electric travel-

ling crane. In that portion of the yard
served by the crane a considerable quan-
tity of pig iron is also kept. The crane

is also used for elevating coke and
other materials to the level of the charg-

ing floor, and one of the numerous spurs

which serve all parts of the yard, con-

veys all materials to a point where the

crane can take charge of it.

There are three standard mixtures of

grey iron used. Tlie fi'rst is the "cylinder
mixture" from which cylinders and otlier

castings required to withstand excessive

wear and great ' heat are made. It is

the best grade and closest grained iron

of the three. The second is called the

"machine mixture." This is used for all

castings which have to be finished on
machines. The third is known as the

"common mixture," and is used where-
ever a eastinar need not be finished with

a machine or tool.

General Practices and Equipment.

Tlie foundry has been equipped
throughout practically by the Whitinu'

Foundry Equipment Co., of Harvey, 111.

The main section has two 10-ton elec-

tric travelling cranes installed. One of

these is of English manufacture, being
a Royee crane; the other is a

Whiting. Most of the ramming is done
by hand. Air is however available

throughout tlie shop, and is used mainly
for blowing out moulds, sprayin? black-

wash, and in the moulding machines and
vibrators. There are four pneumatic air

rammers used in the cylinder moulds
and other large work.

Running along each side of the slioi)

is a small narrow gauge track with

turntables and cross tracks laid at

various short distances. Ladles mounted
on trucks are used to convey metal to

the various parts of the shop in quanti-

ties up to one thousand pounds. From
these truck-ladles, metal is poured into

bull ladles and hand ladles. Various
other ladles having capacities of 2^2 and
5 tons are also used, but they are

handled entirely by the overhead elec-

tric cranes. It is not often that a ladle

of greater capacity than 5 tons is re-

quired, because about the heaviest cast-

ing produced is the cylinder castinu' and
this, in the case of the larger locomo-

tives weighs rarely over four tons.

Some of the larj^er castings commonly
made are superheater headers, cylinders,

cylinder busliings, pistons, piston rings,

cylinder heads, sand boxes, domes.

smokestacks, foot-plates, il riving- wheeL-i,

etc.

The large ladles are all equipped with
a hand wheel and a train of gears for
tipping. In the train of gears there is

a worm and worm-gear, so that the ladle

locks itself at whatever .angle it is in-

clined. The smaller track ladles are tip-

ped by liand. They have, however, a
locking device which keeps tliem in an
upright position while being transported

about the shop.

Two jib cranes are provided for use
in making cylinder moulds and other
heavy work. These cranes are designed
to lift 10 tons, and are operated by hand.
The whole cylinder mould is in reality a

dry sand core, and these cranes lift the

whole moulds on the core oven trucks,

when they are to be put in the ovens to

bake. In other large moulds, these cranes

are used for lifting the copes, drawing
heavy patterns from the sand and such

,

Canadian General Electric Co. motor.
The blower operates at a constant speed
and supplies the blast for both cupolas.
The air is by-passed and is thus sup-
plied to the cupolas at a constant pres-
sure of 9 inches. Each cupola is fitted

with six tuyeres through wdiich the
blast is introduced.

Castings.

The castings, after having been shakerf
out, are taken over to the cleaning room.
All pieces up to 350 pounds in weight
are put into the tumbling mills. With
them are placed smaller castings, iron
stars, etc., so that upon removal from
the tumblers the castings are perfectly

free from sand. Rough fins and burs are

removed by emery wheels, of which there

are several in the cleaning hoom. When
ready to leave the cleaning room the

castings are placed on trucks and con-

veyed to the various parts of the ma-

i.\i'i:uioi! (IF ({KEY iKO.v F(ir; .NDin showing core room.

other work as requires a licaVy lift ap-

plied slowly and for some considerable

time. These cranes are made entirely

of steel. The length of the radial arm is

about 18 feet.

Cupolas.

The foundry is equipped with two
cupolas, one having a capacity of 12 tons

per hour and the otlier a capacity of 22

tons per liour. There is also a 5-ton

reverbatory air furnace, where more or

less work of an experimental nature is

carried on. The work is exiicrimental

in as far as the various percentages of

carbon, silicon and other elements which

enter into the composition of the iron

are concerned.

The wind blast is supplied by a posi-

tive Root's blower driven by a 75 h.p.

chine shop, where they are to be ma-
chined.

EmployeeB' Welfare.

In no department has the welfare of
t'le employee been overlooked. Lockers
are provided with shower baths. The
latter are very attractive and are used
daily by all the employees. The plant
has several lunch counters situated on its

grounds, where the wants of the em-
ployees are well looked after at nominal
prices. As well as the regular meal at

a fixed price, there is also an a-la-carte

service, which is often more attractive

to some men. Thus in as far as wash
rooms and shower baths and the noon
lunch arrangements are concerned, the

C. P. H. Angus shops are far ahead of

the large majority of industrial plants.
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C. P. R. WHEEL FOUNDRY.
'T'EIK car whepl foundry is an entirely

•^ separate establishment from the grey

iron foundry. The Hamilton and the

South Amboy sands are also used here,

but they are mixed; two parts of South

Amboy sand to one of Hamilton being

about the usual run of the mixture. This

has been found to give the best results.

Fatterna.

There are three distinct types of wheels

which are recoprnized as standard by the

Master Car Builders' Association. These

are the 625, the 675, and the 725 pound

wheels. Another type is also reeogTiized

but it is more or less special—the 880-

pound wheel. Tliis type being very

heavy, is only used on the largest cars,

those with a capacity over 100.000 lbs.

It is also used on locomotive tenders.

Thus there are but few pattern types,

although a large number of patterns of

eacli type. The patterns are constructed

of No. 1 white pine and v.arni.shed with

shellac colored with lampblack.

Flasks.

As the work is of a standard nature

and all wheels are chilled, the flasks are

jiractically of the same design and built

specially for the work. When the foun-

dry is operating at anything like full

capacity, the flasks are nearly all in use

and there arises no necessity for storing

them outside. As a matter of fact they

are nearlv always to be found on the

foundry floor.

Core Room.

There are in connection with the core

room three core ovens all equipped sim-

ilarly to the ovens in the grey iron foun-

dry. Here, however, no core compounds
are to be found, flour being used ex-

clusively. The reason is that the cores

are swept up on cast iron shells and

baked in the latter. When cores, into

whose composition a commercial core

compound has entered, are baked in iron

shells, it has been invariably found that

the core sticks to the iron so tenaciously

that its destruction is caused by re-

moval. Trouble of this nature has never

been experienced with flour, hence its

exclusive use here.

Methods.

Every moulder has a helper, and upon

commencing work in the morning they

first begin to mould. Between nine and

ten in the morning the day's floor, which

cosists of twenty or twenty-one wheels

for each moulder and his helper is com-

pleted and the pouring is started. The

moulder and helper pour their own

moulds, shake them out while the cast-

ings are still red hot, and place them in

the annealing pits. As soon as the lot of

wheels are in the pits, the day's work

is complete.

CANADIAN MACHINERY
Cupolas.

There are two cupolas of 22 tons capa-

city each per hour. Only one cupola is

used at a time. Thus each cupola is

fired every other day, while its mate

IS idle. The vein is tapped from the

cupola into large 10-ton mixing ladles,

which are tipped by electric motors, be-

ing mounted on fixed trunnions. In front

of them runs a small narrow-gauge track

which conveys a train of truck ladles.

These ladles are conveyed the length of

the shop by means of the tracks, and

are carried across the foundry by over-

head carriers to, the rows of moulds.

Each ladle carries about one thousand

pounds of metal, or sufficient to pour

one of the heaviest wheels.

Iron.

The iron mixture consists largely of

old wheels with a little pig iron and

malleable scrap thrown in. Tlie prin-

cipal endeavor is to keep the iron low in

silicon. The old wheels are rolled in

from the yard and taken to a crusher

where they are broken up. The charges

are all carefully weighed up and taken

to the elevators which convey them to

the level of the charging floor. The coke

is also unloaded from cars into coke

waggons which are elevated to the

charging floor by these same elevators.

The average melt is about 120 tons per

day.
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passed into the cupolas. Each cupola has

six tuyeres through which the air blast

passes. The iron is tapped first into the

big mixing ladles, from whence it is

poured into the track ladles and thence

into the moulds.

General Practices.

Soon after the iron has set in the

moulds, the wheels are knocked out of

the sand and taken to the annealing pits.

There are sixty-six annealing pits and

each pit can treat twenty-one wheels.

For four days the wheels are left in the

pits to allow the annealing process to be

completed. When the castings are re-

moved from the pits they pass on to the

cleaning room, where the cores are re-

moved and the loose sand brushed off.

Nest the final inspection takes place and

they pass on to the storage platforms in

tlie yards, and from there to the mach-

ine shops as required.

Tests.

A test piece is cast from every fifteen

ladles. These test pieces are cast in

small iron moulds 6 ins. x 2 ins. x IVz

ins., and are tested only for the depth

of chill. Other pieces are cast in sand

moulds IV4 inches square by 24 inches

long. These pieces are broken between

12-inch centres.

Three wheels from out of every hun-

dred are taken and subjected to various

IXTEIUOK OB' GREY IRON p OUXDRY SHOWING CUPOLAS.

Both cupolas were erected by the

Whiting Foundry Equipment Co. of

Harvey, 111., and the air blast is fur-

nished by a positive Root's blower, which

is driven by a 75 h.p. Canadian General

Electric Co. motor. The air is also by-

tests. The first test is a thermal test,

the wheel being placed in green sand

with flange downward. A circle of molt-

en metal, 41/2 ins. deep by 11/2 ins. wide,

is run around the rim of the wheel.

When two minutes have elapsed from



October 1, 1914. CANADIAN MACHINERY 299

I

the time pouring: has ceased, the wheel

is examined for cliecks, while another

wheel is examined for depth of chill. All

these tests are recommended by the

Master Car Builders' Association.

Further tests recommended by this as-

sociation are also applied to the car

wheels. The tape test is perhaps ap-

plied in a somewhat different manner
than by some other institutions. The
nominal diameter of a car wheel is 33

inches and, to use the technical phrase^

wheels are allowed to vary two sizes

either way from their nominal diameter.

A size represents about a % in- varia-

tion in circumference. All wheels are

measured and their sizes marked ; thus

when pressino; wheels on axles it is al-

ways endeavored to place wheels of the

same diameter on the same axle. It is

quite easily seen that wheels thus mated
will wear a great deal longer than if

there were an appreciable difference in

their diameters. The average life of a

wheel is about six years and, during that

period it is estimated that it runs
about 70,000 miles.

General.

In conclusion there is but little fur-

ther to add. Both foundries are fur-

nished with the very best of equipment
and in regard to the conditions sur-

rounding the employee we can safely

say he has been in no way overlooked.

The men under whose supervision the

foundries have fallen are every one alive

and progressive. Thus, with an excel-

lent executive guiding the work, with the

best of equipment and materials and a

contented body of employees, there can
only be one result—a product of high
quality.

EXPLOSIONS IN ENGINE CRANK
CHAMBERS

AMONG the explosions of various kinds
that came under an inspector's notice, it

is interesting to note the record of oil

explosion in the crank chambers of high-

speed engines. The inspector for the

N.W. district of England reports three

explosions of this nature—two in the

crank chamber of gas engines, and one
in the crank chamber of a steam engine

in an electric generating station. Simi-
lar explosions have been reported in re-

cent years, with fatal results, all of
which occurred in engines of the en-

closed type, with superposed cylinders,

in wliich the engine framing is construct-

ed as a hollow chamber to hold the

lubricating oil in whi(Oi the cranks, crank
shaft and eccentric run.

A special oil with a flash point of 400°

to 4.50° F. is generally used, and its con-

stant agitation by the engine cranks not

only raises the temperature (records in

unrentilated chambers show tempera-
tures of 1.50° to 160° P.), but causes a

fine spray or mist of oil to fill the cham-
ber. This mist contains oil particles in

such a finely divided state that it re-

quires only a spark or overheated sur-

face to cause ignition.

Explosions in crank chambers of steam
engines have been caused by ignition due
to defective lubrication and overheating

of the slides. In gas engines, ignition

may be due either to escape of heated

gases round the trunk pistons, or to

vaporized oil coming in contact with an
overheated piston, or possibly to splash-

ing of oil into the cavity of the trunk

piston, where it dries and forms a de-

posit of carbon, which may become in-

candescent from an overheated piston,

and thus ignite the oil vapour.

Removal of the combustible gases by
means of plenum ventilation has proved
the solution of the trouble with gas en-

gines, but it is not clear if the same
means would equally answer with steam
engines, although plenum ventilation

would reduce the temperature of the

crank chamber. Percentage analyses of

gases from the crank chamber of a gas

engine, A before and B after plenum
ventilation has been installed, are given

below:

—

ANALYSIS OF GAS ENGINE CBANK
GASBS.

Combustible
C502 CO OH4 H O Gases.

A 4.4 10.4 Nil Nil 11.6 10.4
0.4 Nil Nil Nil 19.6 Nil

B 0.2 Nil Nil Nil 19.6 Nil

Temperature of oil in crauk elianiber (Bl
131° F.

Previous to the installation of plenum
ventilation at the works from which the

above results were obtained, both water

cooling and natural ventilation (by con-

necting up the crank chamber to a mill

chimney) had been tried, but neither me-

thod nor a combination of the two gave

satisfactory results, and, after a further

explosion, plenum ventilation was in-

stalled.

WHEEL AND RAIL FRICTION.

THE coefficient of friction between

wheels and rails is a variable quantity,

depending on the condition of the rails

and the state of the weather. The author

of an article in a German paper on this

sub.ject deals with the extent to which

it is possible to utilize to the best ef-

fect any given coefficient of friction ac-

cordinsr as steam or electric traction is

employed. With an ordinary steam en-

gine with two cylinders, the torque is

hy no means uniform, and the coefficient

of friction cannot be taken as being

more than "i/d, having regard to the

largest value of the torque, whereas

with a similar electric locomotive, in

whicli the torque is constant, the co-

efficient might be taken as 1/5.

The next question is as to whether

the electric motor, either direct-current

or single-phase or polyphase, can be

rightly considered as having a constant

torque, and this depends-not only on the

motor itself, but also on the naiethods of

control and the various stages provided

by the controller. E.xperimental work on
the Prussian State Railways with regard
to this point is described, and it seems
that, generally speaking, the coefficient

of friction with electric traction can
fairly be taken as being 20 per cent.'

greater than that with ste.im traction.

ELECTRICAL PROTECTIVE DE-
VICES.

WRITING in the Vulcan of September,
J Gardner says the protective devices

installed in modern generating stations

probably represent the highest standard
of design and workmanship in the entire

installation, and the cost of the switch-

board frequently falls not far short of

the generating plant it controls. In the

old days, however, few or no protective

devices were installed. For instance, in

a power station still running there are

several 2000-volt 300-kilowatt single-

phase generators controlled by open
single-pole switches of the simplest type
and without even a fuse in circuit ; one
side of the system is earthed. Every-
thing operates quite satisfactorily until

a cable goes to earth or someone makes
a mistake; then there is a serious ac-

cident.

A case of this kind recently occurred.

A direct-current generator coupled to a

steam engine was being run up in readi-

ness for paralleling with other machines.
When the volts were about 100, the at-

tendant closed the main switch by mis-

take. Although the fault was discovered

immediately, the rush of current into the

machine pulled the armature winding
partly round the core, and some of the

commutator segments were nearly

forced out of the V rings. The driving

pins in the armature were sheared off

and the insulation of the core was dam-
aged. The armature, had to be entirely

re-wound and the commutator rebuilt.

Machine Gun Battery.—The machine
gun battery mounted upon automobiles
which has been financed mainly by the

Hon. Clifford Sifton and was mobilized

at Ottawa, has left for Valcartier. It

comprises 15 protected high speed auto-

mobiles with quick-firing guns, automo-
bile ambulances and machines for recon-

noitering. The motor cars have a speed

of .50 miles an hour and this unit will

be one of the best and most efficient

component parts of the Canadian di-

vision. The recruiting of the 150 men,
all of whom are qualified chauffeurs, or

mechanicians, has been attended to per-

sonally by Jack Siftou
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AN INEXPENSIVE BENCH GRINDER
IJy W. G.

THE small bench <rrinder herewith

described was desiofned and made
with the ohjeet of providing a

simple and eflicient machine, all the

TiiperPIn for
SecumcPu/lev

iTT^^^^^-e
GrimJinyWhea/ A

i

PIG. 1. INEXPENSIVE BENCH GRINDEK.

work in connection with which could be
done on a 12-inch screw-cutting lathe

without the addition of special tools, fix-

tures, etc. The work for which the ma-
chine was made consisted of the grinding
of the more delicate cutting tools for
which the regular shop grinder was un-
suited. The grinder must also be eflS-

cient, cheap and so constructed that du-
plicate parts can be readily made at any
time.

Figure 1 is a part longitudinal seetioa
showing its general arrangement. Figs.

2 and 3 are detail views of the body
casting, spindle, pulley and clamping
washer respectively. The head stock, A,
consists of a cast iron bracket of cir-

cular section as shown, which is bored
out to a nice running flt for the spindle

B. It will be noticed that the central

portion of the said hole is recessed to
provide clearance for the spindle and to

facilitate boring. The base is also re-

cessed for clearance at A^ and the hole

Tlie spindle part B, is made of mild

steel and consists of a bar liaving at one

end a reduced stem part, B', and at the

other a screw neck, B', for the purpose

of receiving the grinding wheel. This

should be an easy running fit in the bore

of the body catsing. The pulley is shown

at C, Fig, 1. This is made of cast iron

and is machined all over to preserve

true running and balance of the spindle.

The clamping washer.s, D, two of which

are used, ailthough constituting the

simplest parts of the machine, should be

made very carefully. These are made
from the bar and are bored out and faced

before being cut from off. The nut was
faced on a mandril after being threaded

an easy fit for the screwed part of the

spindle.

After arranging for lubrication, either

in the hollow of the body casting or by

separate oil holes, the machine is ready

to be assembled and put into service.

Care should be taken to see that the

wheel is not too tight on the spindle and

FIG. 2. INEXPENSIVE BENCH GRINDER.

A' is drilled and tapped for a stud.

A stud has been found more suitable for

this purpose than a cap screw as it is

much easier to get the nut on.

•«> -!—-*»-

/i'—*-l- tf
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FIG. 3. INEXPENSIVE BENCH GRINDER.

that it is properly trued up. This ma-
chine fulfilled the requirement of cheap-

ness, and if required to be made in

quantities, would easily lend itself to the

operations of automatic machine tools.

• ® •

SPIRAL CONVEYOR QUERY.

Will you please ask some of your read-

ers through the medium of your journal

to suggest the easiest and cheapest way
of making the spirals for conveyors, as

shown in the accompanying sketch. The
spiral is made of wrought iron, 1 x 1/4

in., is 18 in. outside diameter and 3 ft.

long, having three complete turns in this

length.

This is a repetition job, and is made in

a large variety of sizes. The only tools

at our disposal are the ordinary bending

rolls, such as are used by boiler makers.

Hitherto this has been largely a rule of

thumb job, both in getting the correct

diameter of coils and calculating the ex-

act length of strip required for a certain

number of turns and a given extension.

If the tools mentioned are not applicable,

the writer would like to know of the

SPIRAL CONVEYER QUERY.

simplest possible device to satisfactorily

do the work.—J. Davis.

A CHEAP STRIPPER
By X. Y. Z.

WHEN putting strippers on blanking

dies for cutting round or rectangular

pieces from a strip, it is usual to em-
ploy a plate stripper made of stock gen-

erally from 1/4 to % in. thick. This

must have a hole worked out to fit the

punch, and must clear the strips that

guide the stock. When the material to

be punched is not too heavy, small pieces

E E, as shown in the accompanying illus-

tration, may be used instead of the plate.

The cast iron die shoe C carries the

tool steel die ring D. The mild steel

pieces E E are cut out and bent, as

shown, and are fastened to the shoe by
dowels and cap screws. These pieces

serve not only as strippers, but guide the

stock as well. The points A A just clear

the punch, and the stock slides easily

between points B B. When the punch

rises after cutting a blank, these projec-

tions at A A strip the metal from the

punch. Four of these are required, two

on each side of the die, and, if the die

A CHEAP STRIPPER.

be square or rectangular, they should be

located close to the corner, as at F.

The writer has found this method of

stripping to work very satisfactorily on
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round or square blanks, and has also

used them on many odd shapes. The
stripper also leaves the die and gauges
always in sight of the operator, and en-

ables him to turn out more work, as he

can, at all times, see just what is going

on. Pieces of scrap, which often clog

the ordinary stripper, especially when
narrow stock is used, can easily be re-

moved, and the cheapness of the device

is also a strong recommendation for its

adoption.

©
EXHAUST HEADER WITH WELDED

NOZZLES.
By F. K. Blair.

THE illustration shows an 18-in. ex-

haust header in the plant of the Lon-

don Electric Co.,London, Ont., to which

has been welded a 10-in. and 12-in. noz-

zle, the former being the exhaust con-

nection from three high-speed engines,

and the latter a connection to one of

three condensers. In addition to the

nozzles shown, which, by the way, came
quite close to each other and at right

angles according to the layout, numerous
other 10-in. and 12-in. connections were

made by welding, none of them, of course,

GAS POISONING.

THE following is an extract from a
table made up from cases reported as

accidents under Section 4 of the British

Notice of Accidents Act, 1906, which
serves as some guide of the frequency

of cases of poisoning by gases:

—

Nature of Gas or Fumes. 1913. 1912.

(1) (2) (3)^
Carbon monoxide 59' 91"

(a) Blast furnace 20' 33'

(b) Power (suction pro-

ducer, Mond, Dowson) 21 19*

(c) Coal 9* 29'

(d) Other 9 10'

The small figures relate to fatal cases,

and are included in the principal figures.

Blast Furnace Gas.—Among the 20

cases with three deaths reported from

blast furnace gas, eight occurred in

charging at the cupola, eight from clean-

ing operations, mainly of flues, and three

in repair work. One of the fatal cases

occurred to a tar still man in an iron

and chemical works who, towards the

end of a double 12 hours' shift, retired

to lie down on a bench in a small shelter

fitted with a door and heated by means

knowing the danger, entered the scrub-

ber through a manhole. In another, the

workman chose to lie down to rest be-

side the engine.

KXH.M.ST IlK.Vlilvlt WITH WIJTyDKI) N()ZZLE.S.

being on piping subject to iiigh internal

pressure.

The particular advantage derived

from having the nozzles welded was that

of getting connections clo.se together

wliere these were desirable, without the

complications of crowded-up fittings and
a multiplicity of joints. Perfect satis-

faction of service is being rendered by
the various joints,- a «ircumstance more
or less complimentary to Green & Sloan,

Bredalbanc street, Toronto, who carried

out the work.

of the furnace gas supplied by a 1 in.

pipe. When his father came to relieve

him the man was found unconscious.

The gas was turned on, but was out

either as the result of fluctuation in the

liressure or of the deceased 's foot touch-

ing the tap. The door of tiie shelter

was closed.

Power Gas.—Of the 21 cases, one oc-

curred in starting tiie plant, two in stok-

ing, twelve in cleaning or repairing, and
six by escape of gas from a leak in the

purifier. In one case the workman.

I

BLUE PRINT QUERY.

I would much appreciate any informa-

tion you can give me as to the causes

and cure of our blue print trouble. We
have a roll of sensitised paper and find

that we cannot get clear white lines as

we have done before. Upon a short ex-

posure, we get blue lines and a pale blue

background and, on washing, the lines

disappear. When the print is exposed

for ten minutes, a white background

with blue lines appears, which also

washes out. The paper has been care-

fully stored in a dark room for some

time.—G. Barrett.

Answer.—The first exposure mention-

ed is a little too short, and the ten min-

ute exposure is certainly too long. About
two and a half minutes in the sun should

give good results. Many blue prints can

be improved by over-exposure and dip-

ping in a solution of bichromate of

potash before washing.

The paper is probably too old. In

winter time blue print jiaper will keep

for two months if properly stored, but

during the warm weather of summer,

one month of usefulness is all that could

be expected of the unexposed paper, and,

if used after this, its behavior is liable

to be erratic.

®
OXIDIZED FINISH FOR SHEETS.
IN the ordinary oxidation of iron or

steel sheets by air, a deeply oxidized,

hard light blue finish is secured which is

said to be not always uniform through-

out the surface, while ordinary oxidation

by steam results in a superficially

oxidized soft and dark blue finish. A
patent (1,10.5,251, July 28, 1914), grant-

ed to John E. Carnahan, Canton, Ohio,

has as its object the giving of such sheets

a deeply oxidized hard and uniform

dark blue finish. The new process

consists in heating the sheets in

an annealing box to an annealing

lieat and then separately exposing the

heated sheets to the air. They are then

again heated in an annealing box to a

dark red temperature not sufficiently

high to decompose the air-formed oxida-

tion on them, after which they are per-

mitted to cool while in the annealing

box, steam being introduced into the box

while they are both being heated and
cooled. It is claimed that this further

oxidation by the steam not only darkens

the blue color, but renders it tiniform,

and that it serves to soften any excessive

hardness from the previous oxidation.
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OVERHAULING A DAMAGED
THRUST BEARING.

IN a recent number of the Journal of

the American Society of Naval Engin-
eers there appeared the following paper
covering the Overlianl of a Damaged
Thrust Bearing, by Lieut.-Commander
H. C. Duigen, U.S.N.

In the four-shaft Parsons turbine in-

stallation where a h.p. and i.p. cruisitjg

turbine are employed, the two cruising

turbines being on the inboard shafts,

there is considerable excess propeller

thrust on the I.p. thrust collars, whose
shaft also carries the i.p. cruising tur-

bine, when going up to speeds near the

limit of this combination. Under these

conditions, with the propeller thrust

taken on the lower shaft rings, the I.p.

thrusts of the shafts that carry the i.p.

cruising turbine are quite susceptible to

heating, and this thrust has been burned

out on several vessels. There is usually

sufficient surface in the I.p. thrust col-

lars, and the thrust will operate quite

satisfactorily provided tlie bearing of a

sufficient number of the collars on their

surface is true.

On one vessel this thrust operated

without trouble for a long period, until

one day, when it was desired to speed

up to 19 knots quickly, the thrust heat-

ed rapidly and could not be cooled till

the combination was shifted so as to

release the excess thrust and allow the

rotor to move out. Previous to this,

speeds as high as 20 knots had been run
on this combination for long periods

with thrust quite cool. In connection

with this matter it has been noted that

the rotor comes in harder, and there is

considerably more propeller thrust when
in shoal wpter. The worst condition for

heating is therefore in speeding-up

quickly on the i.p. combination in shoal

water. When the vessel is by herself

this condition can be avoided to some
extent, but when in formation any speed

called must be quickly given.

Revealing the Trouble.

On anchoring, the heated thrust was
examined, and about six of the collars

and rings were cut and roughened. The
surfaces were cleaned and stoned; but
as there were only a few hours available

to do this work, a thorough job could,

not be made of it. On trying this thrust
again on the i.p. combination, it again
heated up at about 17 knots. During an
overhaul week, a few days later, the
thrust was carefully examined. The
clearance on bottom rings and go-ahead
side of collars was measured by feeler

gauges, with shaft in position, at inter-

vals of 90 deg. The readings conclus-
ively showed- that the surfaces of the
collars did not run true. The heated
collars also showed that the most in-

tense heat was at one part of the circum-
ference, and this was the same part of

the circumference on all the collars.

Squares and straight-edges placed on the
surfaces of the collars also showed that

tlie collars were far from being true, and
tliat they were not parallel to each other
or normal to tlie axis of the shaft.

Spotting the shaft collars with red
lead and bringing the thrust wings up
to bear, and then revolving the shaft

also clearly showed that the collars ran
out, and the collars that bore touched
only in spots on one side. The flange of
the thrust shaft was trained to see

whether the shaft ran out. The differ-

ences for different points of the circum-
ference were so slight that it was ap-

parent that the shaft itself was not bent.

From the measurements taken it appear-
ed that the surfaces of collars had not
been machined true, but that there had
been sufficient bearing surface to allow

the thrust to run cool till, on account of

some special circumstances, due perhaps
to speeding-up quickly, an excessive load

was produced and the heating resulted.

Remedying the Trouble.

To remedy the defective conditions,

the following procedure was adopted:

—

The lower thrust-block shell carrying
the rings taking the go-aliead propeller

thrust was carefully cleaned up and put
in place. The surface of the collars

was carefully covered with red lead, the
thrust brought up to touch, and then the

shaft revolved. The flr-st spotting show-
ed number 6 collar to bear hard in two
spots, and about five other collars bear-
ing slightly in streaks for about 40 deg.

on one side. The spots were then filed

and the spotting process repeated. The
second spotting showed about eight col-

lars bearine in streaks part of the way
around. The third spotting showed
about ten collars bearing in rather heavy
streaks about half-way around. Filing
was then stopped, as it was feared to
take off too much metal, and time was
also limited.

Grinding-in Process Adopted.

A novel grinding-in process was then
tried. The lower thrust block was put
in place. A dummy adjustment jig

which permits of rotors being moved in

or out with a ratchet gear was rigged
over the thrust collars to keep rotor in

place. A mixture of bathbriek and oil

was put on the thrust bearing and the
turbine rotated at about 25 revs, with
steam. The collars were brought to bear
by means of the jig, and were moved up
slightly tighter as the grinding proceed-
ed. The supply of powdered bathbriek
and oil was continually replenished while
the grinding was going on. The brick-
dust and oil ground the surfaces in con-
tact and tended to smooth them up. As
the collars are of hard steel and the
thrust rings of composition, most of the

grinding would be done on the rings.

however, some grinding and smoothing-
up of steel surfaces would also result.

This grinding was continued for about

21/i hours. The thrust block was then
taken out and all parts of rings and col-

lars carefully cleaned and replaced.

After these adjustments were made, the
thrust, though regarded with suspicion,

ran satisfactorily up to nearly 18 knots
on the combination for nearly three

months, but on another occasion when
necessary to speed up quickly in shoal

water, it again heated badly.

The vessel arrived at the navy yard
shortly after for a two weeks stay, and
thus an opportunity for more carefully

overhauling the thrust presented itself.

The shell containing the rings was taken
to the shop, and the edges of counter-

sinks and all oil grooves were carefully

milled out and the surfaces carefully

smoothed up. The surfaces of collars

were carefully dressed up with file and
scrapers by two navy yard mechanics
especially expert at this work. Then the

process of spotting the collars with red
lead and filing down high spots was re-

peated, but this was done more often
than on first attempt. The work took
two machinists six days.

When this spotting and filing had pro-

gressed so far that a fair bearing was
obtained on most of the collars, and all

the collars touched at some points, the

surfaces were again ground in a bath of
oil and brickdust for about three hours,

running the turbine with steam at about
,30 revs, per min. Everything was again
carefully cleaned out. The process of
cleaning out, spotting, and filing, and fin-

ally grinding-in, ensured surfaces being
smooth. When the thrust was tried

soon after this to the practical limit of
the I.P. combination, it operated satis-

factorily. This method of grinding-in a
bearing is perhaps somewhat novel, but

it appears to be quite effective, and ac-

complishes what might otherwise require

a large amount of labor.

The Electric Vehicle.—Dr. Charies P.

Steinmetz, of the General Electric Co.,

than whom there is no one who can speak

more authoritatively upon the subject,

predicts that within ten yearS there will

be in operation not fewer than one mil-

lion moderate priced electric vehicles

whose approximate price will not exceed

$500 with a speed certain to average 20

miles per hour. Against the gasoline

cars he claims the disadvantages of fuel

and oil costs, the concentration neces-

sary in driving a high-powered machine

and the need of constant attention to its

engine. "Within a decade," he says,
'

' the gasoline car will be relegated to the

limbo of things outlived."
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DONT'S FOR CUPOLA USERS.

By "Melter."

DON'T use a straight clay with fire-

briek for cupola, but mix one

part of clay with two parts of

moulding sand which is more refractory

than clay alone and possesses sufficient

bond.

Don't skimp on the workman's tools;

there should be two brick hammers, one

3-pound hammer, two small chisels, two

steel bars, three water pails, one mould-

er's shovel, one straight-edge, two soft

daubing brushes, two trowels, one slag

hole pin, one tapping hole pin, two

torches, two cupola picks, three bars for

freeze-ups, one hoe, four hole stoppers,

six tapping bars, one rammer, one lad-

der, and one broom.

Don 't have the ends on hole stoppers

of greater diameter than the bod or

difficulty will be experienced in making

the bod stay on the stick when cutting

into the top of metal stream.

Don't leave the metal in the wind box

exposed. Line it with silica sand and

fireclay to a depth of one-half inch

which will save the material and facili-

tate the removal of any iron which may
be spilled into the box.

Don't use gangway sand for the

cupola bottom for, if there be a large

heat, the iron will cut. Use a mixture

of new molding sand two parts, old

molding sand two parts, core and gang-

way sand one part.

Don't put in too big a tapping hole;

li/i) ins. diameter ami 6 ins. hnvj; is laree

enough for any cupola. Tf brest as over

6 ins. long, cup it out on the inside. For

a brest mixture use moulding sand,

white sand and Are clay in equal parts.

Don't let freeze-ups bother you, put

a bod on the inside of tapping hole

when putting in the bottom.

Don't be afraid of using too much
wood when lightine up or, the iron will

be cold. Make a frame box 4 ft x 4 ft.

X 8 ft. for a 72 ins. diameter cupola to

hold each day's requirements, and see

that it is all tborousrhly dried. Wood
should be from 8 to 18 inches above top

of tuyers and uniformly laid flat around

cupola.

Don't put on all the remaining bed

coke after the first has burned through

but, as soon as cupola irases are ismitcd

fill up places where bed has burned, and

wait until the whole is cherry red and

then charge evenly.

Don 't throw in charges any old way,

but put large pieces in first, then pack

smaller pieces Ln holes and around lin-

ing, particularly well over tuyeres. Steel

should be charged on the coke because

it is there in closer contact with the

carbon which it absorbs—after red heat

^about 1,500 degs. F., until the melting

point of cast iron is reached.

Don't use too heavy a first charge of

iron. It should weigh not more than

3% times the weight of the bed coke.

Don't skimp on the bed coke, but

rather cut the coke charges down after

the first three. Sometimes a ratio of as

much as 11 to 1 can be maintained.

Don't be afraid to increase coke if

cupola is oxidizing excessively which
will be noted by the condition of slag.

If cupola be running right, the color of

the slag will be brown, and if it is ox-

idizing in excess the color will be black,

due to the excessive pressure of iron

and manganese oxide. This oxidation

can also be noted by an examination at

the tuyeres and charging doors, and the

conditions carefully noted.

Don't slag when you feel like it, but

do it with consistent uniformity, and the

iron will be of more uniform tempera-

ture and analysis, also freer from dirt.

flakes and the weaker the iron. Too
hot iron possibly means more oxidation

than is necessary ; silicon and manganese
cost money. Putting on blast will in-

crease temperature to a certain point,

after which there will be no further in-

crease, but meanwhile the lining is be-

ing cut excessively.

©
TURBINE VS. GAS ENGINE FOR

STEEL PLANTS.
SPEAKING before the Chicago Section

of the American Institute of Electrical

Engineers on "Power Problems in Steel

Mills," F. G. Gasche made pointed re-

ference to the shortcomings of the gas

engine as an exclusive prime mover for

steel mill service. Mr. Gasche 's remarks
were directed particularly to the four-

cycle twin tandem type of large capacity,

driving alternating-current generators.

The unsuitability of this type of prime
mover for exclusive use, granting th^t

under steady load conditions the gas

engine has enough advantages to war-

rant its supplying a part of the power
required, was based in part upon the

following facts:

A VOYAGE OF DI8C0VHBY.

Being an artist's Idea of what an pnilncnt (Jcrman gentleman saw during his recent visit to

British shipbuilding yards.—Journal u) Commerce.

Don't stick on the blast because it

gives hot iron. Melt no hotter than is

actually required, because the hotter one

melts the greater the size of graphite

Investigation has not yet given suffi-

cient data for determining accurately

the extent of the loads thrown suddenly

upon the prime movers in steel mills.
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particularly motor-driven mills. Supply-
ing sufficient space capacity in gas en-

gine units to carry these peak loads is

accordinfjly a matter o£ guesswork, and
especially so because the regulation of

the gpas engine of the type under discus-

sion is hopelessly inadequate to the in-

stantaneous character of the mill load

variations. Tlie weight that is required

to be put into fly-wheel and rotor parts

to equalize the load is entirely out

of proportion to the effective capacity

of the units, and the drag resulting from
the inertia of these moving parts makes
the question of adequate regulation im-

possible of satisfactory solution. The
variation in torque inherent in the gas

engine of this type as a prime mover,

even under ideal conditions of constant

load, is another essential handicap to its

harmonious adaptation. The addition of

the storage battery for the absorption of

the peak loads, to the gas engine plant

at some of the steel plants, does not

provide a sufficiently flexible nor econ-

Description of Boiler.

The boiler, as already stated, was of

the portable agricultural type, with in-

ternal furnace, and rated at 10 or 12

horsepower. The shell, constructed in one

course, was 39 ins. in diameter by 6 ft.

6 ins. long, of 5-16 in. plate with longi-

tudinal seam, double riveted lap; the

rivets being 5-8 in. diameter by 2% in.

pitch. The lieads were 5-16 in. thick, and

the circumferential seams had % in. dia-

meter rivets of 2% in. pitch. The rear

head was stayed to the combustion cham-
ber head by %-in. screw stays pitched at

(j ins. by 6 ins. ma.ximum. The furnace

consisted of one course 21 ins. diameter,

60 ins. long. 14 in. plate with longitud-

inal seam single riveted lap, and % in.

rivets, 2^4 in. pitch. The tubes were 21/2

in. diameter and numbered twenty-three.

The segments above tubes were stayed

by two 1-in. through stays. The boiler

mountings were of" the usual type, the

safety valve diameter being I14 ins. This

was manufactured by the Consolidated

which was intact. The steam gauge dial

was missing, but the movement, which

was of the double tube type, was not

damaged, and appeared to be in sound
working condition.

Remarks and Conclusions.

The explosion was undoubtedly due to

the failure of a furnace weak in con-

struction and weakened and impaired

by age and corrosion, and altogether

totally inadequate to withstand the

working pressure of 100 pounds per

square inch carried at the time of the

accident. Owing to the nature of the

collapse, the thickness and condition of

the metal at the ruptured part could not

be ascertained without the furnace being

removed. The safety valve was tested

after the accident and a report of this

test from Hergott Bros., Mildmay, shows

that it released at 110 pounds per square

inch.

The boiler was blown by the reaction

ASSKMBLY VIKVV OF I'UK T.\l!Llv EN<iI.\K A.ND BOILER \ IBW OF KUPTUKEU FLUXACE.

omical regulator of the load to offer a
solution of the difficulties.

Mr. Gasche ventured the suggestion

that a design of prime movers for a steel

mill might provide 70 per cent, of the

capacity in gas engines and 30 per cent.

in steam turbines, in which proportion

the probability of the power plant adapt-

ing itself to the load conditions would

be improved in every respect. Against

the future development promised in the

field of the gas engine, the possibilities

to be realized in the use of superheated

steam, in the range of temperatures

above 700° F., were regarded as even

more attractive.

®
REPORT ON BOILER EXPLOSION,

THE Department of Public Works, Pro-

vince of Ontario, has issued through its

Steam Boiler Inspection office, the fol-

lowing report covering the explosion of

a portable agricultural type boiler at

Kincardine, Ont., on September 11 of

this year.

Valve Co., Connecticut. A single-cylin-

der horizontal engine was mounted on top
of the shell and the outfit was manufac-
tured by L. D. Sawyer & Co., Hamilton.
Tlie date of manufacture was not obtain-

able.

Condition of Boiler After Explosion.

Tlie furnace liad ruptured and col-

lapsed about three feet from the front
end, tearing circumferentially. The
longitudinal seam was on the bottom of
the furnace and the rupture passed
through the centre of a rivet-hole. The
bottom half of the furnace at the point

of failure was forced up to the crown
and was torn about half way around the

circumference. The plate -was wasted
around the mouth of the furnace to a
knife edge in many places and pitted

and corroded generally to a material

depth which could not be gauged owing
to the condition of the furnace at the

time of inspection. The engine and
mountings were all smashed more or less,

with the exception of the safety valve,

of the explosion about 100 feet from its

original location through the woodwork
of a barn, causing considerable damage
to property and the loss of the owner's

life, Samuel Lindsay, besides inflicting

very serious injuries to the deceased

man's father and another victim, a farm-

er, who was assisting to run the thresh-

ing machine at the time of the disaster.

It is obvious that this fatal explosion

could have been avoided had the boiler

been examined by a competent" man and
the working pressure fixed in accord-

ance with the strength and condition of

the boiler structure. The boiler had only

been in operation at the already men-
tioned farm for a very short period and
had been previously purchased in a

second-hand condition from some person

in this line of business.

We are indebted to D. M. Medcalf,
chief of Boiler Inspectors' Department,
Province of Ontario, for the report and
photographs.
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Series of Practical Questions and Answers for Mechanics
Every care is being taken to include only pertinent, practical questions, and give mme direct
reliable answers. Catch questions will be avoided. Arithmetic, consisting of simple addition,
subtraction, m,ultiplication and division of decimals, will be found a m,ost useful companion

Question.—The pressure on the piston

oi' a steam engine is 30,000 pounds; the

length of the stroke is 30 inches, and
the distance from the centre line of the

connecting rod to the centre of the main
bearing is 16 inches. What sized shaft

should be used?

Answer.—In this case it is necessary

to determine the combined effect of

twistins and bending, and reduce both

to either bending or twisting moment.
Equivalent bending moment= Mb -|-

Mt" where Mb= bending mo-
;

/Mb-
,

ment and Mt= twisting moment,

r Mb=30,O0OX16==480,0O0; Mt=30,000X
30
—=450,000 equivalent bending moment.

2

= 480,000 +
n/

480,000=+450,000'

~ 480,000 + 328,975 == 808,975

M I

Formula = —= — , M = 808,975,

S c

S= 10,000

d I .049d* X 2

I = .049d*; c = — ; —=

= .098d'

2 c

M
Formula becomes—= .098d' or d'

S
M

.098S

808,975 .

d»= = 825.48; d=9.38 in.

.098X10000
Use in this ease 9%-inch shaft.

• • •

Question.—Will a pump lift hot

water? If not, why?

Answer. — No. Theoretically cold

water can be lifted about 34 feet. As
• the temperature is raised this height is

i decrea.sed until at or near the boiling

». point it cannot be lifted at all. The

^^Lreason is that the hot water easily

^^ehanges to steam at the lower pressure

^^*^n(' the suction and this steam instead

of solid water fills the cylinder of the

pump.

I

I

Question.—Wliat is the method of

procedure in setting the valves of a

duplex pump?

Answer.—First take off steam chest

covers mid set both rocker arms exactly

plumb. Measure carefully the width of

Ft earn ports and place both valves cen-

trally over ports. Set up jam nuts to

within half the width of the ports from
ilie valves and lock them in this posi-

tion. Valves should move in opposite

directions to open ports. Replace covers

and pump is ready to start.

• • •

Question.—A hydraulic wheel press is

driven by two eccentrics directly con-

nected to a 20-in. pulley. The diameter

of one plunger is % in., and of the other

2 in., and the common stroke is 2 in. If

the effective pull on the belt be 90 lbs

what pressures could be obtained on the

ram with either eccentric?

Answer.—The possible pressure on the

l)lungers is the same as 90 lbs. on a 10

to 2 leverage or

90X10 = 450 lbs.

2

Area of ram = lO'X • 7854=78.54 sq. in

Area of small plunger=15'X • 7854 =
.4418 sq. in.

If pressure on plunger were 1 lb., pres-

sure on ram would be

78.54
• = 177.8

.4418

Therefore, with belt pull of 40 lbs, pres-

sure on ram is 177.8X450 = 80,010 lb.

or approximately 40 tons.

Area of large plunger is 2'X-7854=
3.1416 sq. in. 1 lb. pressure on large

plunder would give

78.54
= 25 lb.

3.1416

With belt pull of 90 lbs. or 450 lbs. on

plunger pressure on ram is 25X450 =
11,250 lbs. or 5.0 tons.

• • •

Question.—If the speed of the driving

pulley be 200 r.p.m., what would be the

speed of the ram (a) using small

plunger only, (b) using both plungers?

Answer.—Speed of small plunger is

200X2
12
= 33.33 ft. per minute.

area of plunger

Speed of rnm = X33.33
area of ram

.4418

= X33..33=.187 ft. per min. . . (a)

78.54

With both plungers working at 33.33

ft. per min. speed of ram is

combined area of plungers

area of ram
X33.33

3.58,34

-X33.33=1.52 ft per min. . . (b)

78.54

or 8 times as fast.

• • «

Question.—A smoke stack is 96 feet

high to the point where the guy wires are

attached and the ground ends of the

wires are fastened 100 ft. from the base.

The strain on one cable is 30,000 pounds.

What are its horizontal and vertical

components?

Answer.—The hypotenuse of a triangle

whose sides are 96 and 100 is V (100'

+ 96') = 158.24 ft. The length 158.24

represents the pull of the cable. The
vertical component is represented by 96
and the horizontal component by 100.

The horizontal component is then,

30,000 : 158.24 : x : 100 or x

30000X100= = 18958.5 pounds.

158.24

The vertical component is,

30000X96 = 18200.2 pounds.

158.24
« • •

Question.—Taking the diameter of the

earth as 8000 miles, and that it rotates

once in 24 hours, what is the speed in

miles per minute of a point at the

equator? What would be tlie speed of

a point half way between the equator

and the pole?

Answer.—Circumference of earth

=8000X3.14165=25,133.2 miles. No.

of miles per minute

25133,2
= = 17.453 miles,

24X60
The radius of a circle halfway between

the ecpiator and the pole = 4000 X the

sign of 45 degrees = 4000 X 70711

= 2828.44 miles. Circumference

=2828.44X3.1416=8885.827 miles.

Speed per minute

8885.827
= = 6.1707 miles.

24X60
• • •

Question.—What is the rim speed of

a 96-iii. pulh'v wlicM running nt 180

r.p.m.?

Answer.—(Circumference of pulley ^
8X3.14U) = 25.1,33 ft. Him speed =
25.133X180= 7.5.4 feet per .second.

60
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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

OARAGE PRESS.

WHILE this press is capable of

handling practically all classes

of machine shop work it has

been designed especially to meet the de-

mands peculiar to the auto repair shop

and garage.

1
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of to^le links and the clutch is con-

trolled by a hand lever in convenient

position for the operator.

The machine shown is 72 ins. between

housings, has 3 ins. stroke of slide, and

weighs about 35,000 lbs.

ened a set of spiral baffles. The steam
enters through the head, strikes the cone,

and is given a spiral or whirling motion

by the baffles which throws the moisture

against the body, the steam passing out

SAFETY WATER COLUMN AND
STEAM SEPAEATOR.

FIGURE 1 shows the operating me-

chanism of the Anderson safety water

column with high and low water alarm.

All of the working parts are assembled

in the removable hanger frame A, which

is secured in the body of the column by

means of the pins G. When the water

rises in the boiler to the high point, the

float D strikes the top lever B, which

draws the whistle valve M from the

valve seat. At the low water point, the

float strikes lever C, which opens the

whistle valve through the link E.

These columns are made in different

sizes, suitable for different sizes and

types of boilers, and Figure 2 shows a

section through column, the large sedi-

ment chamber in the bottom being: note-

worthy.

The Anderson steam separator is

shown in Figure 3. This separator con-

KIO. 1. OrERATI.NU MKCII.VMSM
WATKU COHJ.VIX.

OF

sists of the body with the outlet extend-

ing up about half-way through it. The

head, which screws to the body, is fitted

with a bell-shaped cone, to which is fast-

and give an estimate of the total pay
roll for the calendar year 1915, can be

submitted any time before the end of

October. Forms can be obtained from
the board after October 15.

Among the matters with which the

board will have to deal are the questions

whether the assessment on employers

will be made on the actual pay roll for

1914 or the estimated pay roll for 1915;

whether employers having only a very

few workmen shall be excluded from the

Act except where they choose to come
under it; what rearrangements, if any,

of classification of industries shall be

made; and what rates shall be fixed for

each class, and what method of sub-

classification or grading of different

hazairis shall be adopted.

In announcing their plans, the board

intimate that because of the prevailing

depression, employers will be dealt with

as easily as possible. The chairman of

the board intimates that, subject to the

conditions that safe provision must be

made for the payment to the workmen
and their dependents of the compensa-

tion to which they are entitled, the

board will endeavor to meet the wishes

of employers as far as it feels it can

properly do so in regard to arrange-

ments for the colleetion of the funds and

aarMf/^ cfMMOCJf a*M0l

FIG. 2 SIOCTION THROUGH WATER
COLUMN.

under the cone. The moisture is pre-

vented from following the steam by the

deflector at the top of the discharge

opening, and is drained off through the

globe valve at the separator bottom to a

steam trap. They are made in all sizes

from 11/2 ins. to 12 ins., in both vertical

and horizontal types, by the V. D. An-

derson Co.. Cleveland, Ohio., who are

also manufacturers of the safety water

column.
®

WORKMEN'S COMPENSATION ACT.

THE Workmen's Compensation Act

comes into operation on January 1. The

formal proclamation to that effect has

been published, and sets at rest any

doubts there may have been on that

score. Every workman injured after the

first of the year will be entitled to com-

pensation as provided under the new

Act.

In order to give employers ample

time in which to prepare their state-

ments as to pay rolls, etc., the board has

decided to extend for a month the time

for presenting these. The statements,

which must show the total pay roll for

the twelve months ending September 30,

IMG. I'HANTUM VIKW OF STEAXt
SKI'AKATOK.

other details. It is quite realized that

the industrial conditions of the province

are far from being normal at the present

time, and this fact will be carefully

borne in mind.



308 CANADIAN MACHINERY Volume XII.

Question and Answer Series for Foundrymen
Foundrymen having difficulties in connection with

their work are invited to forward particulars of them to

this department for solution. The greatest possible care

will be taken to give only reliable and tried-oat advice on
all questions aubm,itted.

Question.—Will you kindly jiive us a c

good fonuula for hot rollin<!; mill bear-

ings 1

Answer.—The following formula has

given very good results: Copper 90

pounds, tin 10 j>ounds, or try copper

851/2 pounds, phosphor-copper (15 per

cent.) 31/2 pounds, tin 8 pounds, zinc

3 pounds.
n, m *

Question.—We are anxious to secure

a mixture for bushings required on a

machine operated at a very high speed.

These bushings vary from 21/2 to 41/2

inches in diameter, and are from C to

8 inclies long.

Answer.—An alloy that can be re-

commended for this work is as follows:

Copper 82 pounds, tin 10 pounds, phos-

phor tin (5 per cent.) 2 pounds, lead 6

pounds. This is an expensive alloy and

will probably be too costly for your

work. If so, you might try the follow-

ing: Copper 66 pounds, lead 14 pounds,

zinc 10 pounds, tin 4 pounds.
• • •

Question.—We are making steel cast-

ings and have considerable trouble in re-

moving the cores from them, especially

the small cores in the heavy sections.

The cores seem to change into a mixture

of silica and steel, and require consider-

able more time to be spent on their re-

moval than should be necessary. We
have changed the mixture of our core

sand several times, with very little suc-

cess. Analysis of the cores after such

formation show about equal parts of

silica and steel. We thought that prob-

ably the moisture in the cores was the

cause of the crystallization, and used

every precaution to keep them dry, but

this did not overcome the difficulty. We
would like to have a core mixture for

small and medium cores that can be re-

moved from the castings with the least

amount of work.

Answer.—All steel foundries have

more or less trouble in removing small

cores from the castings when the cores

are in the heavy sections, and if it were
possible to make cores of silica sand

about 98 per cent, pure, there would be

very little difficulty. The foreign mat-

ter in the sand which is used for binding

purpose fuses and causes the trouble.

The idea should be to prepare a core

with the least possible percentage of

binding material, and have the skin of

the core as free as possible from
porosity. A mixture that has given ex-

cellent results for small and medium

ores is as follows:—Silica flour temper-

ed with molasses or glutrin. When the

cores are dry, it is advisable to wash

them with a mixture of silica flour and

molasses or glutrin diluted with water.
• • •

Question.—We deliver the iron around

to the smaller ladles on the different

floors with a 1,000-lb. bull ladle, and ex-

jierience considerable trouble witii the

daubing as it invariably falls off after

it has been filled with the metal three

or four times. Can you suggest anyway

to overcome this difficulty.

Answer.—The cause of your trouble is

(hie to the fact that the daubing on your

ladle is not thoroughly dried before the

ladle is used and steam is generated be-

tween the lining and the shell of the

ladle which forces the daubing away

from the shell. Clean your ladle and clay

wash with a brush and use only enough

clay water to hold your lining material

together. A mixture for lining that has

given good results is:—New moulding

sand 2 parts; sharpsand, 1 part; fireclay

1 part. Too much fireclay in lining ma-

terial will cause it to shrink and crack

when drying.
• • •

Question.—Can you give us a first

class formula for making modeling wax.

Answer—Wax for modeling purpose

can be made from the following mixture:

—White wax 6 lbs., lard 1 lb., and zinc

white 1 lb. Melt the wax at a low tem-

perature, add the lard and stir in the

zinc white and color with vermillion.

Another good formula is:—White wax

20 parts, oil of turpentine 4 parts, se-

same oil 1 part, and vermillion 2 parts,

Melt the wax and stir in the turpentine

gradually, add the other ingredients,

then pour on to a slab or plate to cool;

remelt and pour into tepid water and

knead until plastic.
• • •

Question.—^We would like a good mix*

tare for red metal for making bond lugs.

The metal must be soft, as the lugs are

riveted to the rail.

Answer.—The following alloy is suit-

able for this purpose:—Copper 88

pounds, tin 3 pounds, zinc 6 pounds, and

lead 3 pounds.

Commerce with the business of one year
ago. Export trade to Germany prac-

tically came to a standstill, while that

to France and Great Britain, where ship-

ping has not been so seriously inter-

rupted, showed only a comparatively
small decrease. Trade to Belgium, and
that to Argentina, which depends largely

on foreign shipping, suffered heavily.

The decrease in the August export
trade to Europe as a whole amounted to

.$58,320,619. That represented in a large

measure the decrease in credit abroad
as employed to offset American obliga-

tion.s. The falling off in exports reached
more than .$77,000,000. One year ago in

August the total was $187,909,200, com-
pared with $110,;{69,240 last month.
The effect of war upon American im-

port trade was not so great. Last month
it amounted to $129,767,890, compared
with $137,651,553 in August, 1913. The
imports from Germany and Great Brit-

ain did not show as large a decrease as

tho.se from France. The decrea.se from
Europe as a whole was about $17,000,000.

Manufactures showed the largest de-

crease in exports among the various

groups. Foodstuffs almost maintained
their level of one year ago.

U. S. IMPORT AND EXPORT TRADE.
TREMENT>OUS decreases in American

export trade during August, resulting

from war in Europe, are shown in detail

by comparisons of the Department of

TRADE WITH GREAT BRITAIN.

THE following are official figures of

trade between Canada and Great Britain

in the undermentioned articles during
August

:

Imports From Canada.

Aug. 1914 Aug. 1913

Wheat £1.506.011 £868,255

Wheatmeal and oat-

meal 147,889 144,539

Oats 85.797 37,578

Barley 97,;!95 75,999

Bacon 129,404 65,893

Hams 21,380 24.857

Cheese 739,930 649,590

Canned salmon . . . 2,948 22.202

Canned lobster .. 53.622 45,176

Exports to Canada.

Spirits 54.359 43,885

Wool 16.767 6,743

Pig iron 869 6,975

Wrought bars . . 911 5,286

Galvanized sheets 18.241 33,875

Tinned plates .. 5.402 11,262

Steel bars 7,143* 23,309

Cutlery 6,0,3^7 8,944

Hardware 10.596 10,159

©
Charles E. Mackenzie, manager of the

Winnipeg office of the Canadian General
Electric Co., and Canadian Allis-Chalm-

ers, Ltd., died on Sept. 21, at his resi-

dence in Winnipeg, ager 42. Mr. Mac-
kenzie was a nephew of Sir William
Mackenzie, president of the C.N.R.
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BUSINESS AS USUAL?

ONE (iT I lie most popular slofrans arisiiif; out of tho

Kuroppnn War, at least in thfi conimorcial and in-

dustrial Ri)here, is that of "Rusinpss as Usual."
Just why tlie interests concerned have appropriated the

phrase is not at all clear, neither is it reassuring, for inay

it not actually he the outcome of a desire to simiily jMit

a "face'' on conditions that more or less demand it. In
one sense, "Business is as Usual," and in another sense
it is otherwise, and our relative position to one or the
other determines whether we are in earnest or bluffing.

In prosperous or boom times little effort, comparatively
speaking, may be expended to keep the factory wheels and
a myriad of employees taxed to the limit to serve the de-
mand, and this condition may be to a large e.xtent ex-
istent in quite normal times. Is it not possible, however,
that in spite of the tremendous upsetting events of the
past two months, we still are disposed to "take" what is

offering and let what needs "getting" go by; in other
words, we are conducting our business as "usual" and
there is no bluff about it.

Having said this much on behalf of what is undoubt-
edly a minority of commercial and industrial enterprises,
it may be safely inferred that the majority are quite in-
sincere in the use of the "Business as Usual" slogan.
They have in many eases withdrawn themselves completely
from the public eye, and what is perhaps more condemna-
tory still, because absolutely without reason or justifica-

tion, they have decided that the particular sphree to which
they had the privilege of catering needs meantime no at-
tention.

The great trouble to-day is that we are all too pes-
simistic. We act, however otherwise we may talk and
write, as though the Europei.n Anti-Burglar Alliance was
unequal to the task it has set itself. In grasping hold of
the bee, we seem somehow to get the sting instead of the
honey. In trying to pluck the rose, our portion seems to
be the thorn, and our upward look sees nothing but the
dark cloud, although the silver lining is there.

Business, notwithstanding, is as "Usual," by which is

meant that there is business to be got, but the amount of
our share will be entirely dependent on the enterprise and,

energy we put forth to get it. This is neither a normal
time nor yet is it a boom time, to the latter of wbich un-
fortunately we have become too accustomed. It is an
abnormal time and the very antithesis of a boom period.

Conditions are just such now that our industries should
have every searchlight of publicity focussed on tlie path
to their factory doors, but in how few instances is this

being given effect to. It is insufficiently realized, and gen-

erally not at all, that the peculiar circumstances in which
we find ourselves make it necessary for us to go after

bu.siness more insistently and more strenuously than ever

before. Our own and the needs of otliers still demand
supply, and the wherewithal to produce and to purchase is

just every whit as available as formerly if we go about
our business affairs in the proper spirit and in a deter-

mined manner.

Declarations otherwise, notwithstanding, we have not

got beyond the panic stage. Canadian business enterprise

is simply seething with pessimi.sm, born of a craven fear

that the European Burglar may after all prevail. The
adoption of such an attitude is contrary to both right and
reason. No subject of the British Empire, if he be truly

loyal, should have the slightest misgiving as to the ulti-

mate outcome of this European struggle, for he who as-

sumes the role of a coward is perchance not far removed
from being a traitor. Again, and on the higliest plane of

approach to tlie ultimate issue, none of us worthy the

name of Ciiristain dare be pessimistic.

Let us get rid of all this pretence therefore of "Busi-

ness as Usual," and turn it into reality by getting after

and embracing the opportunities everywhere offering. I.i€t

us get into the firing line and throw out again our scout-

ing forces, and wliore in normal times these consisted of

a few scattered units, let us he strategic enough to see that

such means are multiplied and increased in effectiveness.



310 Volume XII.

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

FeiTO Nickel pig iron

(Soo)
Montreal

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carroll, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengarnock 20 00

Summerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 00

"Victoria, No. 1 18 50

Victoria, No. 2X 18 25

Victoria, No. 2 Plain .

.

18 00

$13 63

15 75

25 00
Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

17 85

17 60

17 35

FINISHED IRON AND STEEL.
Per Found to I^arce Boyer». Cent*.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b, Montreal. 2.00

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.25

Twisted reinforcing bars 2.10

Tank pl,ates, Pittsburgh 1.20

Beams and angles, Pittsburgh 1.25

Steel hoops, Pittsburgh 1.30

F.OJB., Toronto W»rehoose. Cent».

Steel bars 2.10

Small shapes 2.30

Warehonse, Freight and Duty to Pay. Cents.

Steel bars l-6o

Structural shapes 1-75

Plates 1-75

Frelcbt, Pltt»bnrBh to Toronto.

18 cents carload ; 21 cents less carload.

BOILER PLATES.
Montreal.

Plates, 1/2 in. 100 lbs. ... $2 20

Heads, per 100 lbs 2 55

Tank plates, 3-16 in 2 50

Tubes, per 100 ft., 1 inch 9 50
" "

IVi in.

<<

11/0

is/l

2

21/2

3

31/2

4

9 50

9 50

9 50

8 75

11 15

12 10

14 15

18 00

Toronto.

$2 20

2 55

2

9

9

9

9

50

00

00

00

00

8 75

11 50

12 50

14 50

18 00

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

Flat & But. Head Cap Screws 40-10-10%

Finished Nuts up to 1 in. .

.

75%
Finished Nuts over 1 in. ... 72%
Semi-Fin. Nuts np to 1 in. .

.

72%

Somi-Fjn. Nuts over 1 in.

Studs ; . .

.

72%
65%

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

Cut nails 2 50 2 70

Aliscellaneous wiie nails... 75 per cent.

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

80 & 71/2

75 & 5

45

70 & 5

60 & 5

60

60 & 5

35 p.e.

BOLTS, NUTS AND SCREWS.
Per Cent.

Stov'e bolts

Coach and lag screws. . .

.

Plate washers

Machine bolts, % and less

Machine bolts, 7-16

Blank bolts

Bolt ends

Miicliine screws, iron, brass

Nuts, square, all sizes. . . .4I/2C per lb. oflf

Nuts, Hexagon, all sizes. .4%e per lb. oflf

Fillister head 25 per cent.

Iron livets 75 per cent.

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

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 71/2, 10, 5 p.c. off

Wood screws, flathead.

Brass 75, 10, 71^, 10 p.c. oflf

Wood screws, flathead,

Bronze 70, 10, 7^4, 10 p.c. oflf

BILLETS.
Per GroRR Ton

Bessemer billets, Pittsburgh . . . $21 00

Open hearth billets, Pittsburgh. . 21 00

Forging billets, Pittsburgh 26 00
Wire rods, Pittsburgh 26 00

IRON PIPE FITTINGS.

Canadian malleable, 40 per cent.; cast

iron, 65; standard bushings. 70; headers,

60; flanged unions. 60; malleable bush-

ings, 65 ; nipples, 77% ; malleable, lipped

unions, 65.

OLD MATERIAL.
Dealers' Buying Prices. Montreal.

Copper, light $ 8 50

Copper, crucible

Copper, unch bled, heavy

Copper wire, unch-bled

.

No. 1 machine compos 'n 10 75

No. 1 compos 'n turnings 8 50

No. 1 wrought iron ....

Heavy melting steel

10 00

9 50

9 50

6 00

5 75

No. 1 machin'y cast iron 10 50

New brass clippings .... 7 25

No. 1 brass turnings ... 6 00

Heavy lead 3 50

Tea lead 3 00

Scrap zine 3 25

Toronto.

$ 8 50

10 00

9 50

9 50

9 25

8 50

6 00

6 00

10 50

7 50

6 25

4 00

3 00

3 50

LIST PRICES OF W. I. PIPE.

standard.
Nom. Price.
Dlam. per ft.

I/gin $ .051/2

'/4in

%in

%in
1 in

li^in

iy2in

2 in

.06

.06

.081/2

•111/2

•171/2

.231/2

•271/2

.37

Kxtra
sues
Ins.

i/sin

%in
y2in

%in
1 in

li/2in

li/zin

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, D. Kx.
Price Size
per ft. las.

$ .12

•07y2

1

.11 iy4

.15 lyj

.22 2

.30 2y2

.361/2 3

.5oy2 31/2

.77 4

1.03

1.25

1.50

1.80

2.08

2.86

3.81

4.34

4.90

5.48

41/2

5

6

7

8

strong.
Price
per ft.

P .32

.35

.37

.52%

.65

.91

1.37

1.88

2.30

2.76

3.26

3.86

5.32

6.35

7.25

2y2in .581/2

3 in .761/2

3i/2in .92

4 in 1.09

41/2 in 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

W. 1. PIPE DISCOUNTS.

The following are Toronto jobbers'

discounts on pipe in eflfect, April 21,

1913:

Bnttweld
Standard Black Oal.

Vi, % in 64 49

1/2 in 69 58

34 to 2 in. ... 731/2 631/2

2 in

21/2 to 4 in. ... 73 63

41/2 to 6 in

7, 8, 10 in

X strong P. E.

Idtpweld
Black OaL

691/2 59%
72 62

72 62

66y2 55%

Vu % in. •
.

•

y2 in

% to 1% in.

56%
64

68

69

46%
54

58

592 to 3 in. .

.

21/2 to 4 in

41/2 to 6 in

7 to 8 in

XX strong P. B.

1/2 to 2 in 43 33

2% to 4 in

66

67

58

»

43

56

58

47

33

METALS.
Montreal. Toronto.

Lake copper, carload ...$14 50 $13 50
Electrolytic copper 14 25 14 00
Castings copper 13 75 13 50
Spelter 6 00 6 00

Tin 34 00 35 00

Lead 4 85 5 00

Antimony 16 00 16 00

Aluminum 20 00 25 00
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MISCELLANEOUS.
Crnto

Putty, 100 lb. drums $2.75

Red dry lead, 5 cwt, casks, per cwt. 6.40

Glue, French medal, per lb 0.14

Tarred slaters' paper, per roll .... 0.95

Motor gasoline, single bbls., gal. .

.

0.21

Benzine, per gal 0.20

Pure turpentine, single bbls 0.67

Linseed oil, raw, single bbls 0.63

Linseed oil, boiled, single bbls. .

.

0.66

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs 3.25

Pure Manila rope 0.16

Lard Oil, per gal 0.60

CHAIN.
% inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

y^ inch 3.45

9A6 inch 3 45

% inch 3.35

3^ inch 3.25

% inch 3.15

1 inch 3.05

Above qnotatioDfl are per 100 lb. weight.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

7/16 to 1/2-in. . .

.

45.00

0.178 to 0.4218.. 56.25

0.125 to 0.175... 62.25

0.101 to 0.120... 67.50

36.00 21.00

45.00 26.25

49.80 29.05

54.00 31.50

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $2 50 $2 60

Canada plates, ordinary, 52

sheets 3 70 3 85
Canada plates, all bright... 3 90 3 95

Apollo brand, 10% 02.

(American) 3 90 3 90

Queen's Head, 28 B.W.G. . . 4 30 4 35

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45

Gorbal's Best, No. 28 4 40 4 65

Viking metal, No. 28 4.00 4.20

CAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Quotatlong f.o.b. foundry.

POLISHED DRILL BOD.

Prices in cents per pound are quoted for ths
different srradeB.

BELTING—NO. 1 OAK TANNED.

Extra heavy, single and double... 60%
Standard 60 & 10%
Cut leather lacing, No. 1 $1.10 lb.

Leather in sides $1.00

BELTING RUBBER.
Standard 50%
Best grades 30%

Dia. In.
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In some sections of the country, trade

is very {(ood, many factories being en-

gaged on Government contracts. Pulp

and paper, and flour mills are also ex-

tremely busy. The British Government
has been placin<» large orders for various

lines of iroods, and tliis, too, is having a

stimulating effect. Orders for war sup-

plies will be of considerable assistance

to the industries involved, and will help

them over the period of depression until

trade becomes normal again, or at least

appro.ximately so.

There are detinite indications of re-

turning confidence in business circles,

because of the general feeling that con-

ditions are fundamentally sound. This

is a state of affairs that might be e.xpect-

ed, providing a little consideration is

given to the position in which Canada
actually stands with regard to the pres-

ent and prospective possibilities for

trade. Except for the financial strin-

gency, the war has not interfered to any

great extent with the transaction of

business in Canada, nor has it in any

way reduced the value of stable pro-

ducts ; in fact, the reverse is more likely

to be the ease, for the demand is bound

to increase.

The nervousness occasioned by the

war has been largely responsible for

present conditions. This feeling will

pass away as soon as it is realized that

it is not justified by actual facts. We
understand that there are more travelers

on the road now than previous to the

war, a fact that speaks well for the en-

terprise of our manufacturers.

Steel Market.

It cannot be said that the steel trade

has shown any marked improvement dur-

ing the past week. In a few isolated cases

new business has been booked, but this

has not affected trade generally. The
future, however, is full of large possi-

bilities, and Canadian manufacturers of

iron and steel are making every effort to

capture at least a portion of the trade

that formerly went to Germany from
this country. Lack of manufacturing

facilities has in the past been largely re-

sponsible for much business going out of

the country. This to a large extent will,

no doubt, be corrected in the future, and

it is to be hoped that, given suflflcient

time to install the necessary plants, Can-
adian manufacturers will secure a con-

siderable part of that business. This

does not, however, include the rolling

of structural shapes, as far as the im-

mediate future is concerned, but eventu-

ally this will come. German competition

does not, under the average market con-

ditions, enter into this field to anv great

extent. The problems surrounding the

installation of a plant for rolling struc-

tural shapes are far too great to he

settled in a few months. In other liri'ss

there is a big field, and now is the time

to make a bid for the business.

The iron and steel markets are quiet,

and prices rule about the same. A
slight increase is to be noted in steel

bars and beams, in which business is be-

ing done at 1.25c. f.o.b., Pittsburg. The
building trade is dull and manufacturing
consumers of iron and steel are operat-

ing at reduced capacity, although in

some districts a slight improvement has

been shown. The Nova Scotia Steel &
Coal Co. and some other steel plants are

busy experimenting on the manufacture

of shells. This is a new industry, and
one which may possibly be established

permanently as a direct outcome of the

war.

Pig Iron.

The pig iron market is almost stag-

nant, and no change in last week's con-

ditions is noticeable. Prices are the

same, but there is not sufficient business

to really test these.

Machine Tools.

There is little business being done in

machine tools, although the outlook is

more promising. An interesting specifi-

cation has been issued by the British

Canadian Dry Dock Co. for equipment

for the dry dock and shipbuilding plant

at the Soo, a detailed list being given in

our industrial section. A specification

has also been issued for tools for the

new dry dock at Owen Sound, while a

large amount of machinery and tools

will be required for the projected dry

dock and shipbuilding plant at Van-

couver. Specifications for this work

have not yet been issued.

Old Material.

Prices on old material are lower than

those obtaining before the war, and busi-

ness is quiet. For about three weeks

after the opening of hostilities prices

went away up, then dropped to ante-war

prices, and still further to the present

level.

Metals.

The metal markets are quiet, and not

much business is passing. Prices are the

same as last week. The tin situation is

much the same, prices holding firm.

There is a near possibility of lower

prices in lead, while spelter may also

weaken.
®

CONTINUE PUBLIC WORKS.
THE Government is preparing for the

exigencies of the coming winter by mak-

ing arrangements for the continuance of

all the big public undertakings now
under way. At the present time thous-

ands of men are employed on these works

from coast to coast and in so far as

weather conditions will permit opera-

tions will be maintained all winter.

At Halifax, extensive terminals of the

Intcrciiloninl K.Tilwiiv and a new entrance

of that road are being built. At St.

John the extensive harbor improvements
at Conrtenay Bay arc going ahead, and
Quebec, Montreal and Toronto have sim-

ilar big jobs in progress.

Then there is the Welland Canal

works, the Port Arthur and Fort Wil-

liam works and new docks and harbor

works at Vancouver and Victoria, along

with the Hudson Bay Railway and a

long list of minor works. Some of these

will necessarily be affected to a certain

degree anyway by the cold weather, but

the general intent is to keep large staffs

at work thus ensuring employment and
the circulation of public money.

The general outlook here is viewed

most optimistically at Ottawa. The bank
statements just issued and covering the

first month of the war when there might

be a disposition towards panicky condi-

tions is regarded as favorable indeed,

and the statement for the current month
will show the greater extent to which

circulation has increased for the main-

tenance of the country's industry and

commerce.

Money for all legitimate undertakings

is assured and, while some industries

may slacken up, this will be compensat-

ed for by the stimulus to other lines

owing to the war and its demands. The
official view at Ottawa is that the outlook

is most hopeful.

RELATIVE 'to PATENTS.
THE question has often been asked as

to what is the position of an applicant

for a patent or a patentee who has

volunteered for active service, and thus

is unable to attend to the prosecution of

his case. It is generally known that in

all patent offices certain rules are laid

down restricting the length of time in

which certain documents may be filed,

renewal fees paid, and so on.

In Great Britain we are advised that

an Act has now been passed under which

the Comptroller of Patents has the au-

thority to grant extensions of time for

the filing of such documents, the dura-

tion of such extensions being governed

by the particular conditions of the case.

This provision is made for the benefit of

applicants or patentees who are absent

from their country on active service or

for any other justifiable reason are pre-

vented from attending to thefr cases by

circumstances arising from the present

state of war. The extension may be also

granted when it is shown that the docu-

ments could have been filed, but under

the circumstances arising from the state

of war this would be prejudicial to the

riahts or interests of the applicant or

patentee. The provisions apply only to

patents in Great Britain, and it remains

yet to be seen whether a similar Act will

be passed in Canada and other British

possessions.
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I TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada
To Achieve and Maintain a Dominant Place in the Markets of the World

NO NEW CONTRACTS LET.

NOT a single contract has been let

by the Railways and Canals De-
partment since the war began.

Every effort is being made, however, as

is also the case with the Department of

Public Works, to carry on work already
started.

Operations have been continued with-

out cessation on the Welland Canal, the

Hudson Bay Railway, the work at Port
Nelson and the Halifax harbor scheme.

Provided that money conditions remain
reasonably easy, this work will be prose-

cuted steadily throughout the war, but
nothing new will be undertaken.

The Georgian Bay Canal Investigating

Commission, it is understood, has prac-

tically ceased work. There is no doubt
that this great proposed public work will

be held in abeyance on account of the

war with its large military and naval
expenditures requiring to be financed in

addition to the unavoidable expenditures

of internal government. The commis-
sion will continue in existence, although

its work will experience a temporary
cessation.

©
ENGINE AND BOILER PACKING

MARKET.
THE following statement from the

British Board of Trade shows for

a recent year the value of engine

and boiler packing exported from Ger-

many, Austria-Hungary, and the United

Kingdom, respectively, to the principal

colonial and neutral markets to which
the two first-named countries send such

goods :—
Country From From From
to which Gerinnn.v Austria U.K.
Exported 1912. ]91». lOlS.

£ £ f
British India l.fiOO OflO .W.cnn
Norw«y 6.3i50 140 «,.'iO0

Swpdf n O.sriO 20 (1.100
Henmnrk 5,200 290 4.100
N'etlicrlandfi 17,150 4,560 7.WK)
Bi'lKlnm 17,100 2.4.'!0 lO.COO
FniiKP 11,100 7,7fiO 12.400
Kwlfwrlnnd 8,700 !..'):«) .'tflO

Spniii e.S.'iO 4.W ,'!.700

Italy 12,000 l,»iO 2,200
Servln TiOO 2S0
Tlniinnnln 2X00 ft.io flOO
Itniwtn-Enroppnn ... 12,.V)0 12.0.«0 .'i.'no

TnrkoT-Kiirnnpan ... 000 ].1."iO 2.400
Turkey-Asiatic 180 2.400
Kcmi 1 riOO 4'0 4.V00
Piitrh F,«st Indies .. 2,1.50 BO .-""

Japim n.noo 10 a.r.iyi

.'••iTpntinP 10.700 270 K^'oo
Chile ">no ino 9.400
rmted States 11,260 2.."»00

Total fl41.S00 £.'V«.4M) £134.»00

I

The forogoina" figures show that while

the United Kingdom holds n atron'/ posi-

tion in the Indian. Esryptinn. Chilean
and United States markets, the position

is less .strong in the remainder. In Nor-
way and Sweden the trade is about
equally divided between the United
Kingdom and Germany, but in the re-

maining European markets specified, and
in the Dutch East Indies, there is room
for considerable expansion in the sales

of British made engine and boiler pack-
ing.

Principal German Markets.

The following additional information
is available as to the principal markets
to which piston packing, stuffing-box

packing, luting cords, and Klingerit
boiler jackets, calking slabs, calking
rings, etc., of asbestos, of asbestos paper
or asbestos tissues were exported from
Germany in 1912, and the value of the
exports sent to each:

—

KUngerit
boiler .lackets.

Piston calking slabs.
Countries packing, calking rings,
to which stuffing-box. etc, of asbes-
exported. packing. tos. of asbes-

luting cords, tos paper
or asl)cstos

tl.ssucs.
£ £

British India L.IOO 300
Norway H.HOO R.OnO
Sweden 4,3.50 2..'i00
Denmark 3.150 2.050
Netherlands 10,850 6,300
Bolglnm 6.100 11.000
France 4,noO 6.500
Switzerland 5.050 .-i.ftTO

Spn In 3.R.-1O 2.700
Italy 4,.''.00 ,S,400
Servia 400 100
RoumnnIa 1,600 1.200
liusslii (EnropeanK,. 5,.50O 6,!=00
Turkey CEuropean and
and Asiatic) 650 2.50

KRypt 1.000 30O
"iitrli R,ist Indies ... 1.7.500 400
•Tapan 2.700 300
Argentine 6.700 4.000
f^hile 2.100 800
I'nited States 1.750 9,500

Austri;in Trade (1913)

:

Engine packing of rubber 38.480

Total £179,780*

Total to ihove
markets £71,200 £70.100

The aggregate value of German exports
of engine and boiler packing to the
above markets amounted to £141,300, or

70 per cent, of Germany's exports of
such goods to all destinations.

Summary.

The aggregate value of the German
and Au.strian export trade in en.dne and
boiler packing which might be recovered
by British and colonial manufacturers
may be summed up as follows:

—

(a)— In the tinlted Kingdom market:—
Ocrnian Trade (1012) : £

riston packing, stuiring-box packing,
luting cords , 12,4.50

Klingerit, boiler Jackets: calking
slabs, calking rings, etc.. of as-
bestos, etc 14,1,50

Austrian Trade (1913) :

Engine packing of rubber 18,780

Total £43,380*

(b) In rnlonial and Neutral Markets:

—

Oermnn Trade (10121:
Piston, packing, stuffing-box pack-
luting cords 71,200
Klingerit hn|l«>r-.lackets, calking
rings, etc, of asbestos, etc 70,100

or a grand total of £223,160.

The following further particulars are

available as to the imports into the

South African and Australian markets:

Australia.

The value of the imports of asbestos

and other packings into the Common-
wealth of Australia during 1912 accord-

ing to countries of origin was:-

—

Austria- All
U.K. Hun- Ger- Coun-

gary. many, tries.
£ £ £ £

Asbestos and other 21,469 3,469 4,985 42,724
packings (except in
rope form) including
asbestos cloth (with
or witliout wire),
proofed with rubber;
asl)estos cord ; l>oiler

c o V erlng ; asbestos
mattresses for boil-
ers.

Engine packing In 1,951 SO 104 3.374
rope form, other than
asbestos.

Totals ..£23,420 3.54B 5.089 46.098

It will be observed that although the

United Kingdom contributed over one-

half of the total imports, Germany and
Austria-Hunsary secured between them
a not inconsiderable share of the total

trade, whicli Britisli and Colonial manu-
facturers have the opportunity of cap-

turing.

South Africa.

The following are the particulars of
the value of the imports of engine pack-

ing into the Union of South Africa dur-

ing 1911, 1912 and 1913:—

Countries of origin. 1911. 1912. 1913.
£ £ £

United Kingdom 1S,:«» 19,143 17.308
Austria-Hungary 482 604 395
Germany 5,171 3,846 4,S99
All Countries 42.938 3.8,726 ,1t!.3Sfi

It win be observed that the total im-
ports showed a decline in 1912 and 1913.

Imports from Germany were, however,
over 27 per cent, greater in 19] 3 than in

1912, whereas those from the United
Kingdom showed a decrease of 10 per
cent.

•The German figures for 1912 and the
Austro-Hungarian figures for 1913 have
been added so as to give an idea of the
trade in a year.

@
MOTORS FOR NEWFOUNDLAND

FISHERMEN.
CANADIAN firms in a position to sup-
ply motor engines and motor fuel will

find a valuable market is Newfoundland.
The fishing fleet within the past two
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years has been installing motors in its

boats, with the result that not only is

there a brisk demand for engines but

there is also a steadily increasing con-

sumption of gasoline. Last year, accord-

ing to statistical returns, motor engines

valued at $140,000 were imported into

the colony, and this year it is estimated

that imports will approximate $500,000.

The representatives of two United States

concerns have spent the entire summer

in and around St. Johns, and up to the

end of July they had been able to place

275 orders. Engines of five, seven and

nine horse-power composed the bulk of

these orders, but in some instances high-

er powered engines were purchased. The

prices for the smaller powered engines

ranged from $180 to $225. So far as

could be learned, no Canadian firm is

actively engaged in soliciting this mar-

ket. A few years ago a Nova Scotia con-

cern, now in liquidation, sold a consider-

able number of motors. The two United

States companies referred to seem to

have largely gained control of the mar-

ket. The fact that there is a rebate on

the duty for engines for fishermen's use

provides a stimulus for this trade.

In the matter of motor fuel. Canadian

firms should be at a great advantage.

Oil from the United States sells at 50

cents a gallon which is only 4-5 of an

Imperial gallon. Gasoline in Canada can

be purchased at 25 cents per gallon. As
indicative of the demand, one fisherman

requested one of the motor engine rep-

resentatives from the United States to

secure for him 50 drums of gasoline as

an initial order. Inquiries for supplies

of oil are also constantly noted in St.

Johns.

Canadian firms in a position to supply

either engines or fuel would do well to

investigate the conditions in Newfound-
land, for while the market for engines

may not be an expanding one, that for

motor fuel will steadily increase, and

with the advantage of price in favor of

Canadian concerns, a profitable business

might be built up. Oil for the use of

fishermen is also subject to a rebate of

duty.

AGRICULTURAL MACHINERY IN
RUSSIA.

SOMEWHAT more fully than hereto-

fore the British Vice-Consul at Berdian-

isk thus reports on the Russian agricul-

tural machinery industry and trade:

—

Russian factories produce ploughs and
seeders of the highest quality which to a

great extent have supplanted the for-

eign article. Native makers were the

first in the market in the manufacture of

hand delivery reapers, and never gave a

chance to foreign competitors, who after

trying to get a share of the trade had to

give it up. The enormous sales of the^

last-mentioned machine have latterly

somewhat fallen off in consequence of

unfavorable weather conditions during

the harvest time. Owing to its simplicity

it is a peasant's machine, but there are

signs that the demand for it has reached

its limit or perhaps is falling off, and

the demand for the more perfect self-

raking and self-binding reapers is grad-

ually increasing. All this goes to prove

that the cultivation of the soil by small

farmers is making rapid progress. Horse

gears and threshers found ready buyers

in 191.3, most of the makers being sold

out. Multiple ploughs with seeders com-

bined were largely in demand towards

the end of the year; these are for use in

spring.

The selling prices at the works for

some of the principal machines of Rus-

sian make were:

—

Ploughs, Russian type, with fore car-

riage, according to size, 15 to 30 roubles.

Multiple ploughs combined with seed-

ers, Russian type:

—

.3-share, 60 roubles.

4-share, 73 roubles.

5-share, 80 roubles.

Hand delivery reaper, Russian type,

1,35 to 140 roubles.

Self-rake reapers, 5-foot, 165 roubles.

Note.—A rouble is equivalent to our

half dollar.

Government Subsidy.

The Russian Government, in order to

give native makers a chance to compete

in the production of certain machines

which are extensively imported, now

gives a subsidy to those making them in

the country. Harvesters of the self-rak-

ing and self-binding class and also

steam threshers enter the country duty

free, and now each of these of native

manufacture receives a premium from

the Government of 1 rouble per poud

(40 pounds). This measure took effect

from January 1, 1913, and the produc-

tion of self-raking reapers reached 18,-

000, for which the makers received 500,-

000 roubles as subsidy. No self-binding

reapers were made as no works were pro-

perly laid out for their production, but

1914 will see a number of these ma-

chines upon the market, and there can

be no doubt that in a few years the im-

portation of havesters will nearly cease,

unless the increase in the price of raw

material should counteract the advan-

tage of the premiums. Portable engines,

when imported along with threshing ma-

chinery or steam ploughs, pay a duty of

75 copecks (a copeck is approximately

1/2 cent) per poud, the same as other

agricultural maehinery, but if import-

ed alone, the duty is 3 roubles 20 copecks

per poud. for they are then considered

to be industrial machines. There is a

subsidy also for portable ensrines of 1

rouble 25 copecks per poud. In order to

receive the premiums on any of these

machines, they must be made in the

country, of Russian material and, in

tlie case of portable engines, proof is

required that they are sold by the mak-

ers for agricultural purposes only.

Siberia takes a considerable part of

the production of the Russian works in

ploughs, seeders, hand delivery reapers

and horse-threshers, while the demand

there for improved harvesting and dairy

machinery is mostly met by foreign

productions. The works which were

started for making manila twine for

self-binding reapers have had to close

down; they found it impossible to com-

pete with foreign duty-free twine.

The trade in agricultural machinery

cannot be said to be in a healthy state,

even though the demand for such is in-

creasing. Machines are sold on long

credit ; even small implements costing 20

roubles are very seldom bought for cash,

the payment often being arranged on the

installment system like sewing machines.

However, this may answer in the latter

case where failure to meet payment may
risk the forfeiture of the machine, it

cannot be called a success in the sale

of agricultural machinery in Russia.

There comes a bad harvest, no install-

ment is paid; a second failure of the,

crops and the chances of the dealer

getting in his outstanding debts dimin-

ish. The majority of the dealers are

men of small means and often of smaller

honesty; seeing that they have little or

nothing to lose either of the one of the

other. They run heavy risks, hoping for

the big profits, but when losses come

they promptly transfer them to the

shoulders of the manufacturer or his

aaent. At the present moment there are

many millions of roubles figuring in the

books of manufacturers and agents

which will in all probability never come

in. The system seems radically wrong;

it cannot endure, and has already ruined

several firms whose assets according to

their books far exceeded their debts.

It is demoralizing the peasant, who is

now beginning to feel that he may pay

up how and when he likes, and in fact

there is practically no way of enforcing

prompt payment. A few years ago the

Russian peasant was fairly punctual in

settling up his accounts in the autumn,

but the installment system has given him

the idea that, if the seller can wait one

season for his money, he can wait a

second, and a third, and before think-

ing of payin? for his plough bought on

credit he will go and buy a gramo-

phone.

Market In Poland.

The British consul at Warsaw contri-

butes the following information in re-

gard to Poland:—The following ma-

chinery is sold to farmers in Poland:

—

Ploughs (locally made and of German

origin), cultivators (German and Ameri-

can), seeders, horse-drills (American,
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German, Austro-Himgarian ; British

makes are considered to be too expen-

sive), harvesters (American and British)

and food-preparing machinery. A large

amount of garden implements are im-

ported from America. Steam threshing

sets are of British, German and Austro-

Hungarian origin. British dairy farm-

ing machinery has been driven out by
Finnish, Swedish, Dutch and German
makes owing to the high price of Brit-

ish makes.

Demand for Power Ploughs.

In regard to the possibilities of Rus-
sia as a country for motor or steam
ploughs, the British Export Gazette has

the following remarks to make:—Rus-

sia, and particularly Siberia, with their

rich agricultural potentialities, are neces-

sarily countries where the power plough

should be widely adopted, yet few mar-
kets offer so many obstacles to the suc-

cessful introduction of this class of

equipment. Motor ploughs driven by
petrol, for instance, are handicapped by

the high price of the fuel, though the

substitution of crude oil types ought to

be possible. It is, of course, also an ad-

mitted fact that the motor plough is not

always sufficiently powerful to deal with

the heavy soil and to withstand the con-

sequent rough treatment it suffers.

It would, therefore, appear that the

solution of the difficulty lies with the

steam plough, but here again is the dis-

advantage that water is not in too plenti-

ful supply in many districts. There can

be no doubt, however, that the steam
plough is increasingly findins favor in

the Russian and Siberian markets, and
it is so far satisfactory to know that

British models are in considerable favor.

®
GERMAN ELECTRICAL

ACCESSORIES.

"WITH that extraordinary persistence

which is characteristic of the Teuton, the

production of vast quantities of lamp-
•holders, ceiling roses, tumbler switches

and wall plugs, not to mention bell

pushes, bells and .small telephones, has

continued for many years in the hands
of German firms, states the Ironmonger.
The British manufacturer has, almost

without exception, despised this class of

competition, and until recent years made
no attempt to meet it. Unlike many
other German products, electrical acces-

sories have been both cheap and nasty,

and this fact probably explains the re-

luctance of English makers to enter the

market.

The wireman and electrical contractor,

on the other hand, liave, under pressure

from the jerry-builder and keen inter-

competition, encouraged the trade in

cheap accessories, unpatriotically giving

the business to foreign concerns. When

present stocks are exhausted the supply

of such accessories wiU, for a time, cease.

There is little or no eomoetition from the

United States, except in special lines;

and it will be instructive to observe what
steps the erstwhile lax British manufac-

turer will take to seize his present op-

portunity to increase his production fa-

cilities. Should he do so, it will be the

duty of the trade to support him.

^®
CANADIAN TIMBER PIT PROPS IN

DEMAND.
BECOMING anxious concerning the sup-

ply of timber props for coal mines,

hitherto largely supplied from Baltic

ports, from which the traffic has been

interrupted by the war, British colliery

owners, in co-operation with the Board

of Trade, are sending special commis-

sioners to confer with Hamilton Wickes,

adian dealers should make this a con-

sideration if they wish to obtain and
retain the trade. Another important

question which the commissioners will

be called upon to decide is whether the

Canadian timber is suitable from the

standpoint of breaking strength.

The five commissioners who sailed on

the Royal Edward on Saturday, Sept.

19, are: W. Windham, representing the

Board of Trade; N. Cummings and D.

B. narrower, of the Timber Trade Fed-

eration of the United Kingdom; E. B.

Whalley, of the Mining Association of

Great Britain, and R. Gomme, secretary

of the Board of Trade. They will be met

at Quebec by Hamilton Wickes. The

commissioners may visit Newfoundland

before their return, but they will not de-

cide definitely on all their movements

until tlieir arrival in Canada.

Mr. Watson reports also that British

CORPS OF ENGINEERS RAISED AND MAINTAINED BY THE CANADIAN GENERAL
ELFjCTRIC CO. FOR SERVICE DURING THE WAR.—FRO.M LEFT TO RIGHT:

Biick row, standing: H. S. Elliott, Charles Stewart, C. Pink, W. J. Swaiiger, F. G.
Jackson, H. Williams, E. S. Shill.

Front row, standing: Capt. Ritchie, A. T. McLean, W. S. Johnson, J, S. Diinlop, Q.
Hllller, C. Henry. George Mouaghan, A. Hardle, J. C. Munro, C. C. Rous.

Front row, seated: P. Foster, E. Crockford, H. S. McKean, A. .T. T aimer, R. W. Nurse.
H. Galvln, R. Bethune, H. Bestard.

British Trade Commissioner at Montreal,

as to the possibility of securing a supply

from Canada.

The value of the trade, according to

Harrison Watson, Canadian Trade Com-
missioner, is .$20,000,000 annually, but

Mr. Watson fears lest Canadian ex-

porters should make their prices pro-

hibitive, thinking that Britain is wholly

dependent on Canada during the war,

wliereas suitable timber is also pro-

curable from the South of France and

from Portugal. Moreover, Russian Bal-

tic ports have been supplying about half

tile ini|)i>rts of props hitherto, and Rus-

sia, being an ally, the trade would prob-

ably revert to these ports after the war

unless Canadian prices are made attrac-

tive. Mr. Watson also points out that

another reason why the Canadian quo-

tations sliould be kept at a moderate

figure is that the Atlantic freight rates

are considerably higher than those from,

the Baltic ports, and, therefore, the Can-

timber merchants and ereosoting works
are enquiring for Canadian wood sleep-

ers suitable for railway construction.

Large orders have already been placed

in British Columbia, and he thinks that

a good share of the trade is procurable

for Eastern Canada if the prices and
other conditions are made attractive.

Winnipeg, Man.—It is officially an-

nounced by the administration board of
the Greater Winnipeg Water District

that half of the Falcon river dyke at the

Shoal Lake end of the aqueduct has been

completed. This is being constructed at

a cost of $120,700 by Tomlinson & Flem-
raing, who have already received $14,-

037.60 on account. It is for the diver-

sion of the Falcon river, and is an im-

mense undertaking requiring an em-
bankment of 5,070 feet long and a
channel 3,.300 feet long, 35 feet wide,

and 7 feet deep.
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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

Newcastle, N.B.—The Imperial Oil Co.

is enfleavorinjr to obtain permission to

erect a lar^e oil storage tank here.

North Vancouver, B.C.—The Domin-

ion Shipbuilding & Drydock Co., has

secured a site of 140 acres. It will estab-

lish a plant estimated to cost about $5,-

000,000. Machine shops will be built

first.

North Sidney, C.B.—The installation

of a new 275 k.w., steam generator has

just been completed by the Cape Breton
Electric Co. at the sub station as a safe-

guard against possible damage and in-

terruptions on the Sydney to North
Sydney power transmission line.

Electrical

tlie citizens are preparing to use hydro

energy.

Municipal

Brigden, Ont.—The installation of the

new electric light plant by H. W. Smith,
of Petrolea, and A. T. Patterson, of To-
ronto, has been completed, and the cur-

rent turned on. There are about thirty

street lights, which make a decided im-
provement in the appearance of the vil-

lage. The total value of plant is $4,000.

Toronto, Ont.—P. W. Ellis, chairman
of the Toronto Hydro-Electric Commis-
sion, stated recently that it would not be
long before an official announcement re-

garding the reduction of rates would be
made. The managing engineers of the
Toronto and the Provincial Commissions
are working on the problem, and it is re-

ported, are nearing a settlement.

Peterboro, Ont.—The distributing sys-

tem of the Peterboro' Light & Power Co.

passed into possession of the city on
Sept. 24, and the Utilities Commission
at once took charge. The right to ex-

propriate the plant was given to the

city by special Act of Legislation and
throughout the entire proceedings the
city has had the staunch support of the

Hydro-Electric Commission.

Woodbridge, Ont.—Extension work of

the Hydro Electric system is being con-

structed to Woodbridge from "Weston.

Reeve Wallace expects that the village

will be lighted with municipally owned
power by Christmas. Everything is being

put in readiness for the current when
the power line is completed. This line

will be continued towards Bolton, where

Samia, Ont.—It is probable that the

capacity of the new filtration plant may
have to be increased.

Brantford, Ont.—The council have a

l)roposal on foot for the construction of

a road to Hamilton.

Oakville, Ont.—It is proposed to build

a fire liall. A by-law is being prepared

and will be voted on in due course.

Gait, Ont.—A bylaw to grant $55,000

for extensions to the waterworks system

at Gait will be submitted to ratepayers

on October 23.

St. John, N.B.—The city is in the mar-

ket for three 3-inch meters, three 2-inch,

six 1-inch, three l^^-inch. and six •"'/i-inch

meters at an estimated cost of $1,000.

Cornwall, Ont.—A by-law will be sub-

mitted to the ratepayers on October 14,

regarding the granting of a franchise to

the Cornwall Street Railway, Light and

Power Co.

West Vancouver, B.C.—It has been de-

cided to draw up a by-law for the ap-

proval of the people for the proposed

water system which is estimated will

cost .$150,000.

Chatham, Ont.—In the annual report

of the Fire Underwriters' Association on

conditions in Chatham a number of im-

portant recommendations for the general

improvement of the system have been

made.

Calgary, Alta.—AVater Superintendent

A. E. Ellison Fawkes, has been released

from the service of the city. The alder-

men adopted the recommendation of the

city commissioners dismissing Mr.

Fawkes.

Peterboro, Ont.—After nearly four

years of legal proceedings and special

legislation, Peterboro comes under Hydro
Electric jurisdiction. The city officials

formally took over the plant and stock

of the Peterboro Light & Power Co., and

turned it over to the Utilities Commis-
sion (Water and Power), which will ad-

ministrate it. The city comes into pos-

session of a well-equipped and adequate

light and power plant. The bulk of the

late employees of the company will be

retained in the citv's service.

Saanish, B.C.—The by-law was passed

on Sept. 19 to authorize an expenditure

of $375,000 on tlie waterworks system.

Winnipeg, Man.—The Administration

Hciard of the Greater Winnipeg Water
district has awarded contracts on con-

struction amounting to over $f).000,000.

The successful tenderers are all Winni-

peg firms. James H. Tremblay's award

is for .$945,945: Thomas Kelly & Sons,

$1,301,485. and the Northern Construc-

tion Co. allied with Carter, Halls &
Aldinger, for $3,895,210. The engineers

announced that while the original esti-

mates for the big scheme totalled $13,-

045.000, the outlay would be $1,200,000 .

less than that amount.

Victoria, B.C.—A meeting of the in-

dustrial committee of the Victoria and

Island Development Association was

held recently for the purpose of discuss-

ing the situation in the matter if aew

industries for the city. In addition to

the bringing of new concerns to the city,

the committee is taking up the ((uestion

of greater development of those which

are already in existence, and the exten-

sion of the use of home manufactures In

and about Victoria.

Oshawa, Ont.—A movement was

launched here last Friday for the pro-

motion of a concrete road from Toronto

to Oshawa, similar to that from Toronto

. to Hamilton. At a special meeting of the

Oshawa Board of Trade, to which Whit-

by representatives were invited, a reso-

lution was unanimously passed asking

the Whitby deputation to call a meeting

of representatives of municipalities be-

tween Toronto and Oshawa, probably

next Thursday. A delegate from the

Good Roads Commission will be asked

to attend to help work out details of the

proposition. The Whitby deputation who
will handle the meetinor are Mayor Wil-

lis, Dr. Bascom and F. R. Annes. At

present there are fourteen miles of im-

proved roadways from Toronto to

Oshawa, leaving twenty miles to be

paved.

General Industrial

Calgary, Alta.—Tenders for tlie erec-

tion and equipment of the Western Can-

adian Cartage Co. premises at Manchest-

er closed on Monday, September 21.

Sault Ste. Marie, Ont—It is announced

that the Standard Chemical Co. will re-
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The Lighting Feature of a Prominent Railroad Shop
])(tt(i concerning the lighting of factories ami irorkshops are perhapg rather more in de-

mand at this season of the year than, at any other; the accompanying article may therefore

be reckoned opportune in that it deah with highhj satisfactory results obtained from tlie in-

stallation and arrangement of a specific type Jam,p.

3(1

i

THE manifold advantage of having

adequate illumination in an indus-

trial plant is being realized by

no class of operators more readily than

by railroad men. Not only does the

proper illumination of a shop mean a

better and more efficient class of work

turned out. but exhaustive tests recent-

ly made in a large industrial plant

proved conclusively that a workman
actually made a gain of several minutes

per day in the production of a given

piece of wcrk, owing entirely to the bet-

ter illumination with which he was sup-

plied. These few minutes when multi-

plied by a large number of workmen
amount to a considerable item.

There are shown herewith some views

of an excellently lighted boiler shop and

erection shop of a prominent eastern

railroad. As will be noted from a glance

at the reproduced photographs of same,

which were taken at ni'iht, the illumina-

tion is abundant but entirely without

glare or shadows, reaching every part of

the shop. The buildings are 528 feet

long and 58 feet wide, giving an area of

30,624 square feet in each building.

The illumination for tliese buildings

furnished by type Z Cooper-Hewitt

uartz lamps operating on a 220-volt

direct current circuit. These lamps are

a modification of the well-known Cnoper-

struction have been previously described In the erecting shop there are twelve

in our columns. The lamp uses the mer- lamps re^larly spaced down the middle

cnry vapor and a short tube of pure of the building at intervals of 44 feet,

LOCOMOTIVE BOILER SHOP ARTIFICIALLY LIGHTED.

fused ([uartz instead of the long tube of

lead glass used in the older types.

Ten lamps are installed in the boiler

sliop, being placed at regular intervals

I

LOCOMOTIVE ERECTING SHOP ARTIFICIALLY LIGHTED.

Hewitt lamp, based on the same funda- of 52 feet down the middle of the build-

mental principles, but fMjssessing some ing, each lamp lighting an average of

essential diiTcrcnces. The details of con- .3,062 feet.

giving an average space lighted by each

lamp of 2,552 feet.

All the lamps are hung at a height of

50 feet above the floor, and are rated at

2,400 candle power with an energy con-

sumption of 725 watts, or a total for the

iiistaHntion of approximately 16 kilo-

watts. The light afforded is entirely suf-

ficient for all purposes, even tiie locomo-

tive pit being well illuminated, the only

other form of artificial light required be-

ing a portable hand lamp needed by the

workman when he goes inside the boiler.

The total lumens per lamp from these

units is 14,603, with a total available in

a zone of to 60 degrees of 10.800 lum-

ens per lamp which, with a wattage of

725 gives a value of 20.2 total lumens per
watt, and 14.9 available lumens per watt.

The efTicioncy of the system as install-

ed is made evident from the low wattage
consumption obtained per square foot,

these being .28 for the erecting shop,

and .24 for the boiler shop. The aver-

age candle feet obtained is 4.24 for the

erecting shop and .3.53 for the boiler

shop.

No better evidence of the success of

the installation from a practical view-

point can be secured than the universal

commendation of the employees who are

working under the light. It is interest-
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ing to note, however, that wheu a trial

installation of four lamps was flrst

made, there was a certain antipathy to

the light on the part of the employees,

because of the difference in color value,

but this speedily disappeared after hav-

ing been siven a thorough trial. This

trial resulted in tlie adoption of the com-

plete installation of these units.

The lamps iiavp been installed at vari-

ous times but the ciitiie in.stallation

without profits, but now with competition

so keen, the art of producing in large

quantities and at low cost has become a

science very few as yet understand.

Competitive Cost Comparisons.

In sonic cases, as, 1 am glad to say, is

the ca.se with the writer, we am blessed

with having the privilege of a^ compari-

son of costs with another large shop, I

may say, one of tiie largest in America,

I^orOMOTIVK BOILER SHOT AUTIFI('I.\LLY LIGHTED.

averages practically 16 months, and the

maintenance charges for the period to-

tals $134.54 of $4.58 per lamp per year.

-®-

THE MAN IN CHARGE.
By C. D.

THE successfnl administration of the

every-day affairs of a large machine sliop

requires of the person in charge, either

superintendent or general foreman, a

degrree of skill and intelligence coupled

with executive ability that is not often

understood and very often underestimat-

ed by the uninitiated.

In the first place he must be a man
that can and does command the respect

of the men under him. If he be an ex-

pert mechanic so much the better. He
must have the observing eye so that he

may walk through his department and
see at a glance just what is going on
and notice feeds and speeds, and the way
work is chucked for turning or clamped
for planing, etc. He must also learn to

think quickly and be able to give a de-

cision without beating around the ques-

tion any unnecessary time. He must also

be familiar with the best and latest

methods of production, as the production
part is the heart of the position. Any-
one can run a machine shop if the par-

ties who finance it are satisfied to run

doing the same wcnk and under almost

identical conditions. The trouble with

most machine shop heads who have not

the benefit of tliis comparison is that

tbey are too often satisfied with the pro-

iluetion they are getting, and begin to

let things go along without constantly

trying to invent new ways and means
(if doing the work qnicker and better.

As eternal vigilance is the price of lib-

erty, so eternal watchfulness on the part

of the production men is the price of

success in the machine shop. Never be
satisfied with the amount or the quality

of the work performed, as there is al-

ways something better to be brought to

light by the continued persistent effort

in looking into every little detail of the

work and eliminating all unnecessary
moves and handling of output.

Increasing Production.

T have seen shops that liiivp increased

tlieir production from 20 to 40 per cent,

simply by the men in cliarge goin? thor-

oughly through each foreman's depart-

ment witli a stop watch and timing each
operation, showing the men how to move
to advantage, giving the operators the

reason for their su<!^estions, and encour-

aging them and stimulating them by
telling them how much easier it is for

them to dispense with these useless

movements and still retain, or even better

the quality of the work. Of course, a

great deal depends on the grouping of
the machines so that the operations fol-

low in rotation, and involves in the case
of heavier castings having slides or run-
ways made of gas pipe, so that the work
can be slid along from one operator to
the ne.xt without having to be lifted

from the floor each time.

Selecting Competent Men.
One of the hardest proptositions a

man in charge of a large machine shop
has to face is the selection of competent
men, either from the tool department or
the various manufacturing departments
under his charge, to place in charge of
new departments constantly opening up
in order to take care of new work about
to be undertaken. Sometimes we can
pick a man from one of the departments
who shows marked ability in both the
quality and quantity of his work and
place him in a sub-foreman's position
and he makes the best kind of boss.
Then azain, where the work about to be
undertaken is of a finer quality, we go
to the tool room and have a talk with
tlie tool room foreman and look over the
men in his department and pick one that
seems to have the push in him necessary
for manufacturing work. How often,
however, in going into the tool room do
we see men there perched up on stools

looking vei-y wise but with their ma-
chines taking little light cuts with the
finest feeds they can possibly get. This
kind of work certainly keeps toolmakers
from advanein? to positions of trust,

yet how few of them seem to realize this
point.

Selection of Tools-

The man in charge must also be care-
ful in the selection of the various tools

used in the work he undertakes to per-
form. He must know what make of drills

is the best for the particular kinds of
steel being machined, also what make of
hia-li speed steel to use in the tool blocks
of lathes and the proper desigr of eut-

ters for millinsr operations, and why
these things are the best, and not be led

into buying anything the many salesmen
constantly calling would like to sell him.
Furthermore, he should be a regular
reader of all the mechanical publications
he can get his hands on, and pick out all

the good things in them and see where
he can apply them to his own work.
He must also be a man broadminded

and willing to take a susgestion from
any of the men in his employ, and de-

velop it for its good and bad points; a
man easy to approach by those under
him. and yet one they know will not tol-

erate any familiarity, while they feel

sure he is always their friend and can
be depended on to see that they get a
square deal at all times. Of course, he
will be called on to be severe in cases,

bnt what man can control 500 or 600
men without being severe at times t
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Synopsis of Papers Read at the Foundrymen's Convention
While, in subsequent issues of Canadian Foundnjman, publication will be made more

or less in fnll of those papers, the s>'bject matter of xvhich may more directly appeal to our

readers, we believe that a condensed preliminanj reference will serve to not only awaken a

larger interest generally, but at the same time dratv attention to data that might otherwise

be overlooked when sandwiched among contributory detail.

EVILS EMBODIED IN SPECIALIZA-
TION.

By Thos. B. West.

THE two main iufluenees that are

supporting the modern trend to-

ward specialization are first, the

necessity for cheapness and improving
tiie quality of commodities and second,

tlie desire to open avenues that will per-

mit persons to eng'age in industry who
have little and often no practical experi-

ence in their work. Embodied in tlie lat-

ter tendency are evils that are under-

mining the very foundations of success-

ful industrial and professional life.

These evils can be remedied and the bene-

fits of specialization preserved. Among
other corrective measures, the author

urges that agencies be created to develop

find foster the conviction that the slalled

and efficient workers in the mechanical
trades are justly entitled to wages far in

pxress of those paid to clerks and others

engaged in work that involves very little

sacrifice of time in the apprenticeship

period.

®
SELECTION OF FOUNDRY GRIND

ING WHEELS.
By C. F. Dietz.

THE development of the modern grind-

ing wheel has been simultaneous with the
development of the modern foundry. It

would be quite impossible to conceive of

a foundry with the melt running into

hundreds of tons daily, removing the fins

and spurs of its castings l)y means of a

chisel and file. A grinding wheel is both

a chisel and tile in one instrument, a

massive aggregation of little cutting

tools bonded together in such a manuer
that their high speed of rotation provides

an opportunity for the rapid and eco-

nomical removal of large quantities of

metal. To get the best results out of

grinding wheels great care must be used

in selecting a wheel of the proper hard-

ness and with a suitable grain size for

the work at hand. The life and produc-

tivity of a wheel of a given abrasive

material is directly measured both by the

grain size and the strength with which

the grains are held together. This paper

includes many suggestions for selecting

the proper type of abrasive and the cor-

rect grain size and kind of binding for

different classes of work. The bond to

be used for any given operation depends

upon several factors, including the wheel

and work speeds, the condition of the

grinding machine, the area of the cast-

ing in contact with the wheel, the ability

of the operator, the character of material

being ground and the finish desired.

Similar considerations govern the selec-

tion of the proper grain size.

MELTING CHARACTERISTICS OF
ACID STEEL.

By A. r. S. Blackwood.

THE manufacture of steel for casting

purposes is discussed at length, the acid

process receiving special attention. The
crucible, converter, open-hearth and elec-

tric processes are described, and de-

tails of furnace construction and manip-

ulation are given. Many practical sug-

gestions are included covering the lining

of furnaces, while charging, tapping and

the making of alloy additions also re-

ceive considerable consideration. The

production of nanganese steel is de-

scribed and various types of side-blow

converters are discussed. The paper con-

cludes with a discussion of the various

types of electric fui'naces. and their

adaptability to the manufacture of steel

for casting purposes is pointed cut.

^
ANNEALING PROCESS RE-
SEARCHES FOR MALLEABLE

CASTINGS.

By 0. W. Storey.

FROM the results obtained by E. L. Leas-

man and reported at the 1913 meeting

of the American Foundry men's Associa-

tion, in a paper entitled "'A Study of

the Annealing Process for Malleable

Castings," the auther has been able to

make a more extended investigation of

the exact nature of the reactions occur-

ring in the annealing of white iron. The
results of this investigation are present-

ed in this paper. In his work Mr. Leas-

man investigated the influence of the fol-

lowing variables upon the structure of

malleable iron :

—

1.—Packing materials.

2.—Temperature of annealing.

3.—Time of annealing.

4.—Rate of cooling.

J'OL'NUny AND MACHINE EXIIHIITIDN, ( 1I1(A(J(). VIKW t'UO.M WE.ST KXII OK A IlKNA.
I'OItEOROUND AND ALONG EACH SIDK.

.SlIOWINti KOLNDKY E.XIIIBITS IN
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The results of the more extended in-

vestigation made are as follows:

—

1.—The critical range of cooling malle-

able iron is between 700 and 775 degrees

Cent.

2.—Below 700 degrees Cent, no decom-

position of iron carbide occurs.

3.—All malleable iron must be cooled

slowly to 700 degrees Cent, to insure a

complete breakdown of the iron car-

bide.

4.—Increasing tlie percentage of sil-

icon will increase the upper limit, while

increasing the manganese, will decrease

it.

In addition to the experiments upon

malleable iron, similar experiments were

made upon scrap east iron. Similar re-

sults were obtained, thouah the upper

refractories for different purposes in

the foundry, including brick for lining

air furnaces, annealing fwmaces, brass

melting furnaces, steel converters, core

ovens, crucible furnaces, cupolas, electric

furnaces, malleable furnaces, and acid

and basic open-hearth furnaces.

LOCATING A FOUNDRY IN NEW
TERRITORY.
By L. L. Anthes.

THE many problems that must be con-

sidered by a manufacturer before locat-

inf; a plant in a new territory are dis-

CLi.ssed and difficulties that will confront

him in the operation of his shop are

pointed out. The question of selecting

the site with its possible market, lionus

from the two storey design, adilitii nal

production is obtained because the mould-

ing and pouring operations are simul-

taneous and continuous. Little advant-

agt? is gained in placing the foundry on

the upper floors of a 4 or S-storey build-

ing, using the lower floors for machine

shop or other finishing operations of a

highly complex character. The most
oeonomical two storey foundries are

those in which the lower floor is on a

level with the yard. This construction

permits the liandling of materials with a

minimum of effort and expense.

®
SAFETY FIRST.

By F. W. Reidenbach.

THIS paper deals with the causes of ac-

FOUNDRY AND MACHINE EXHIBITION, CHICAGO. VIEW PnO.M NORTH END OF NORTH
EQUIP.MENT,

BUILDING, SHOWING FOUNDRi'

temperature limits were higher, prob-

ably, due to a higher silicon content.

SELECTION AND USE OF REFRAC-
TORIES.

By. W. H. Kelley.

AS its title indicates, this paper covers

the general subject of refractories for

foundry work. The author first describes

the principal kinds of refractory brick

available, covers the methods of manu-
facture and gives typical analyses of fire

clay brick, silica brick, bauxite brick,

chrome brick and magnesia brick. A
perfect fire clay should analyze 53.27 per

cent, alumina and 46.73 per cent, silica.

Fire brick containing from 59 to 73 per

cent, silica will usually give trouble.

Analysis, however, is not the only cri-

terion in judging refractories. Physical

structure als6 must be given considera-

tion, for often |he brick is called upon
to resist severe abrasion and the scour-

ing action of hot gases moving at high

rates of speed. The paper concludes by
giving details regarding the selection of

propositions, railroad facilities and con-

tiguous markets are given careful con-

sideration. The plant referred to is lo-

cated in Winnipeg, Man., where extremes

of temperature prevail in summer and
winter. This necessitates the construc-

tion of a plant that will protect the em-
ployees regardless of climatic conditions,

and the cost of building is a factor that

should receive more than ordinarj* atten-

tion. Other factors that must not be

overlooked are the labor market, basis of

wage payment, relations with other

manufacturers, cost of living, etc. The
author states that the pioneer in manu-
facturing, like any other pioneer, i.aust

have youth, optimism and determination,

as well as a certain amount of cash in

hand.

®
THE TWO STOREY FOUNDRY.

By C. K. Hooder.

THE two storey foundry is the natural

result of the development of the full pos-

sibilities of the moulding machine.

Aside from the greatly increased output

per square foot of floor space resulting

cidents and suggests preventive measures

and remedies. After making a thorough

examination of a large number of casual-

ties, the author concludes that the most

vital eau.«es of industrial injuries are

lack of proper education and the use of

intoxicating liquors. He, therefore, sug-

gests that steps be taken so that all men
employed in shops and foundries will

have at least a common school education

and that total abstinence be insisted

upon.

BRASS FOUNDRY SAFE^^Y AND
SANITATION.
By F. Moerl.

THIS paper treats of safety and sanita-

tion in the brass foundry, with partic-

ular reference to the measures adopted

by the Pullman Co., of Chicago, in order

to comply with the Illinois Occupational

Disease Act. At first this law was re-

ceived with disfavor generally through-

out the State both by employers and em-
ployees, but now it is recognized that

such regulations are necessary for the

protection of the health and comfort of
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workingmen, and the Pullman company
was one of the first corporations in the

state to more than fully comply with the

provisions of the Act. At the Pullman

works, the men in the brass foundry are

subjected to a medical examination once

a month, the object being to keep them in

g'ood health and prevent rather than cure

occupational diseases. Each man in the

brass department is furnished with a

suit of white overalls and a jumper, in-

dividual towels, a nail brush, and if

necessary, gogsles, respirators, rubber

gloves and a rubber apron. The men are

also provided with individual lockers. In

the shops themselves, particular atten-

tion has been sriven to ventilation and

the gases generated during the pouring

can be cleared from the room in 30

seconds.

best thing. Exhaustive tests, however,

indicate that safety flanges alone do not

afford complete protection.

-®-

ELIMINATING WASTE MOTION IN
BENCH MOULDING.

By. R. E. Kennedy and J. C. Pendleton.

EVERY shop has almost an unlimited

number of opportunities for reducing

time and cost at only a very small ex-

penditure of money. The necessary

changes can be brought about hy follow-

ing out the suggested improvements

shown by careful time and motion

studies. In order to show in a concrete

way what can be done along this line,

the authors made a study of bench

moulding and found that there were

three principal causes for delay. In

many cases, the tools were not in the

most convenient positions for handling:

in others the workman did not have the

necessary tools nor were those he did

have in good shape; while in still other

cases the moulder did too much un-

necessary work. These three causes for

decreased production are analyzed in

considerable detail and an improved de-

sign for a moulder's bench is presented.

®—
GRINDING WHEEL SAFETY.

By R. G. Williams.

A LARGE nuraher of valuable .sugges-

tions showing how to avoid grinding

wheel accidents are included in this

paper. The speed of the wheels should

be rigidly controlled and under no cir-

cumstances should the limit set by the

manufacturer be exceeded. Washers of

some compressible material sliould be

used between the wheel and the flanges.

AH flanges, either straight or safety

shape, should be relieved. Wherever
operating conditions will permit, a well-

dfsisrned substantial protection hood

should be used. In such situations a tap-

ered wheel and flanges of a correspond-

ing taper are not necessary. Where pro-

tection hoods cannot be used, tnpered

wheels with safety flanges are the next

SAFETY MOVEMENT PROGRESS.

By A. T. Morley.

THE public as regards factories, rail-

roads and powder plants, still considers

abnormal conditions as the causes of ac-

cidents, instead of realizing that they

are the result of common habits of care-

lessness. The big accidents, like the Ti-

tanic disaster, are not sporadic happen-

ings under unusual circumstances, but

come largely from racial habits of care-

less thought, and the man who causes a

great catastrophe is anathematized for

manifesting a racial characteristic.

Through thorough organization and the

enlistment of the co-operation of its

employees, the accident record of the

Commonwealth Steel Co. shows a reduc-

tion in compensation loss of 73 per cent.

This paper describes the safety organiza-

tion of the Commonwealth Company and

also refers to the work of the National

Council for Industrial Safety.

®
DEFECTS IN STEEL CASTINGS AND

THEIR REMEDIES.
By John H. Hall.

DEFECTS in steel castings may be di-

vided into four classes:— (1)—-Pipes and

other cavities due to contraction of the

steel and formed chiefly during solidifica-

tion. (2)—Stresses set up and cracks

formed by contraction of the steel in the

solid or semi-solid state. (3)—Internal

blow holes. (4)—Surface blow holes,

sand holes and other exterior imperfec-

tions. In this paper, the remedies for the

four classes of defects mentioned above

are discussed in detail. Special atten-

tion is given to methods which will pro-

duce sound castings with a minimum loss

of metal scrapped in the form of shrink

heads, gates and runners. The causes of

pipe defects are thoroughly discussed

and methods of preventing them by the

use of chills, shrink heads and proper

molding are pointed out. Chills in many
cases are preferable to shrink heads.

Many shrink heads are unnecessarily

large and improperly located, A head

should be placed and proportioned with

due reference to the laws of fluid pres-

sure. The design of the neck is also

important. The paper also discusses the

proper proportioning of gates and run-

ners; the advantages of gates at several

levels in deep molds; the making of

shrink head necks in cores; the causes

of cracks and the proper remedies for

them, and the best methods of eliminat-

ing blow holes from steel castings.

STRENGTH AND DUCTILITY OP
MALLEABLE CAST IRON,

By E. Touceda.

THE aim of the author in writing this

paper is to demonstrate that the metal

under the skin of malleable castings is

ductile and of good quality, contradict-

ing statements which are frequently

made to the contrary. The author first

briefly describes the process of manu-
facturing malleable cast iron and
wrought iron. The paper then goes on

to describe some tests made on malle-

able eastings as they were received from

the foundry and also on castings which

had been machined so that all of the

outer skin was removed. These tests in-

dicated that the metal in the core of

properly made malleable castings is of

superior quality and sufficiently ductile

for all ordinary purposes.

®
COMMITTEE REPORT ON INDUS-

TRIAL EDUCATION.
By P. Kreuzpointner.

PROGRESS has been made during the

past year in the introduction of indus-

trial education. Six States thus far have

inaugurated definite systems for the or-

ganization and supervision of industrial

schools, including Pennsylvania, Wis-
consin, Indiana, Massachusetts, New
York and New Jersey. The most decid-

ed progress that has been made is in the

establishment of numerous corporation

schools. The report discus.^cs corpora-

tion schools at length, taking up their

functions, the subject matter tausht and
their relation to the public school system.

Continuation schools are also dealt with

in detail. The proper course of study

for continuation schools is outlined and
the attitude of the schoolmen toward

them is discussed.

CALCULATING MALLEABLE CAST
IRON MIXTURES.
By TI. Hemenway.

THIS paper treats briefly of the ele-

ments entering into the manufacture of

malleable castings and explains fully a

system of calculating mixtures. There
are five elements that enter into the com-
position of malleable iron, two of
which are classed as negative and three

as positive. The negative elements are

sulpliur and phosphorus, and the positive

elements are silicon, carbon and mang-
anese. Of the latter silicon is the one
on which the lireatest dependence is

placed. The method of calculating mix-

tures which the author explains in con-

siderable detail is simple and easily un-

derstood and is applicahle to a wide
ranee of conditions. The silicon con-

tents may be easily manipulated and the

method is adapted to heats of anj- size.
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SAFETY IN CRUCIBLE PRACTICE.

THE graphite crucible is simply a piece

of pottery, not strong even when new;
it naturally weakens under the severe

treatment which it must eridure in ser-

vice. Nevertheless, care and skill in its

use makes the g-rapliite crucible a com-

paratively safe vessel in which to melt

and handle molten metals.

The care of crucibles should bejrin

when they are received. They should be

inspected carefully for cracks and other

superficial flaws, and only tliose crucibles

which seem to be in sound condition

should be put into service. It is especial-

ly important to examine crucibles for

dampness; and if the condition of the

packages or of the car in wliich tliey have
been shipped indicates tliat they have
been wet in transit, the crucibles should

be put aside, either to be returned to the

maker or to be specially treated.

Moisture in the crucible is a great

source of danger when the crucible is

exposed to high temperatures, for the

heat rapidly converts the moisture into

steam, and the latter, unable to escape

quickly, causes slight explosions in the

crucible walls, which weaken or frac-

ture them. The remedy is gradually to

drive out all moisture before charging
the crucible, and to prevent further ab-

sorption of moisture.

• Storage of Crucibles.

When received, crucibles sliould be
stored in a warm dry place, preferably
in an oven on the roof of a continuously

operating core oven, and shut off from
moist air as much as possible. The best

results are obtained when the tempera-
ture in the storage oven is maintained
at about 250 degrees Fehrenheit. at which
temperature crucibles will not absorb
moisture. Waste gases from furnacea
or from ovens may be advantageously
used for this purpose; when these gases
are moist, however, they should not come
in contact with the crucibles, but should
be conducted through the furnace walls.

The use of damp high sulphur coke or
coal or fuel oil containing excessive mois-
ture should be avoided, both in the stor-

age nven and in the melting furnace.

Sometimes the heating space available
will not allow storage of all of the cru-
.cibles in stock. In that case, the maker's
date stamped upon the crucible will as-
sist tlie man in charge to heat the oldest

and best seasoned crucibles first; other-
wise it is advisable to mark the date of
receipt on each crucible, and use that
date as a .guide. When the date of entry
into the storage ovens is also marked
on the crucibles, it indicates which ones
are best prepared for annealing.

Crucible Annealing.

No crucible is ready for annealing
until it has been heated to a temperature
of 212 dearees Fahrenheit or more. An-

nealing consists in slowly and uniformly

heating the crucible from this tempera-

ture to a dull red heat. This may be

readily accomplished in the usual coke

furnace by steady, slow firing, eight or

ten hours being the proper time allow-

ance for annealing, or waste gases from

oil-fired furnaces may be utilized by car-

rying tlieni to an annealing pit, where

crucibles are annealed continuously.

Each crucible must be properly annealed

before metal is placed in it for the first

time. After annealing, the crucible

should not be allowed to cool before it

is charged, else moisture may again be

absorbed by it.

At usual melting temperatures, cru-

cibles become soft and pliable and are

easily deformed by concentrated pres-

sure. Indentations sometimes cause im-

mediate fractures, while slight deforma-

tions frequently develop cracks when the

crucible cools. Crucible bottoms should

therefore be kept free of clinker or other

projections, and should be set upon well

prepared fuel beds or upon level fire

bricks or graphite pedestals when in the

furnace, so that, when full, the heavy

weight of the metal will be distributed

as evenly as possible over the entire cru-

cible base. Care should also be taken to

charge the metal loosely, and to prevent

jamming or wedging of the metal, else its

expansion will strain or damage the cru-

cible walls.

If the crucible is not to be immediately

recharged after pouring, it is important

that no metal be allowed to remain in it;

such "buttons" contract and strain the

crucible when cold and induce earlv

cracking. In any case, it is advisable

carefully to scrape out slag or dirty

scrap after each heat, to avoid scoring

of the crucible, and to secure maximum
capacity.

Tools.

Crucibles are often damaged by the

use of badly fitting tongs and shanks.

Tools should be so constructed that the

crucible can be lifted and poured with

least amount of "pinching." Tongs

should grasp the crucible below the bilge

and should close in such manner as to

avoid crushing of the lip. Plain ring

shanks are safest because they pinch

crucibles least. The ring should be deep,

and kept smooth to secure maximum
bearing upon the crucibles, and where

practicable rings should be thick enough

to retain their shape indefinitely. A full

set of cast iron crucible forms and their

frequent use to restore deformed shanks

and tongs to their proper shape will help

to insure good fit and safest contact

of these tools with the crucibles. Tongs

and shanks should also be frequently in-

spected for flaws, wear of pins or rivets,

or any other weaknesses which may cause

or allow a crucible to spill its contents

prematurely.

It is advisable, under some conditions,

to keep extra sets of tools to replace

others while they are being repaired, and

to prevent delay in repairing tools

which often occurs because the faulty

tools cannot be spared. It is also good

practice to provide an extra set of tongs

and shanks of suitable shape for use on

crucibles that fcave become small in dia-

meter.

Protective Clothing

Notwithstanding every precaution

which may be taken to prevent it, cru-

cibles sometimes break or leak in ser-

vice, when molten metal is apt to spill

and burn workmen. Runouts and care-

less handling of crucibles often cause

similar injuries. As molten non-ferrous

metals, which are usually handled in cru-

cibles, inflict even more serious burns

than molten iron or steel, it is therefore

all the more important that suitable

protective clothins be worn when hand-

ling molten metals in crucibles.

The proper care of crucibles reduces

occidental injuries to workmen. It also

extends the life of crucibles and prevents

loss of metal which would otherwise oc-

cur through more frequent crucible

breakage.

CONCERNING CUPOLA PRACTICE.

Ry R. Micks.

ONE of the most essential points in suc-

cessfully operating a foundry is good

cupola practice. No concern can turn

out good, clean castings unless their

cupola is handled by a competent and

reliable man. for the best of iron can

easily be ruined by carelessness in the

melting. A lot of foundrymen seem to

have the idea that there is some mys-

tery or secret about getting good heats,

but in my experience, operating both

large and small cupolas, I have found

that by using a little judgment and

watching the cupola closely until you

find out its pecularities, you will have

little difficulty in getting good, hot, clean

metal and also in keeping the cupola

in good working order.

Good material should be used for

daubing, as common clay or moulding

sand or other cheap daubing only scales

oiT with the heat and comes drtwn in the

iron as slag, causins trouble in the

cupola and giving dirty catsincrs. The

writer has found that a mixture of fire-

clay. 3 parts, and good sharpstone. 1 part,

makes an excellent daubing, as the addi-

tion of good sharp sand keeps the latter

from cracking. It should be applied to

the lining at about % in. thick, but

never more than 1 in. thick, and used as

dry as possible. Badly burned spots in

the lining should always be repaired

with split brick and not be filled in with

clav, as the clay will remain in place
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only for one heat or probably not that

long.

The diameter of a cupola should be

kept as near uniform as possible, except

in the melting zone, where it can stand

to be 4 or 5 inches larger. The sand for

the bottom should be teropereil about

the same as mouldina sand, and care

should be taken not to ram sand in too

hard, as this will cause the molten metal

to boil and cut or scab the sand on the

bottom. The coke bed in every cupola

should be 22 to 24 inches above the

tuyeres. The cupola bottom should have

a gradual slope from all edges to the

tapping hole.

Always use enough coke until certain

of the actual amount required to bring

out satisfactory heats, for many dollai's'

worth of eastings are often lost for the

sake of a few cents' worth of coke. Keep
the coke beds level and charge the iron

close to tlie sides of the furnace, so that

the blast cannot circulate between the

charse and the lining, as this will chill

the fuel and iron and cause the cupola

to bung up and bridge. After a third

charge in a large cupola, it is advisable

to use as a flux about 60 lbs. good lime-

stone per 1 ton of iron.

These suggestions will work out in

any standard cupola with the tuyeres in

the proper place and the right amount of

blast.

®
PORTABLE DRILL FOR BLAST FUR-

NACE TAP HOLES.
A special portable electric drill for open-

ing the tap holes of blast furnaces is be-

ing used in the United States. Tt is in-

tended to take the place of the hand
drill. These tools have sufficient power
to drill 2Vo-in. holes without danger of

stalling. When in operation, the drill

is supported by a long handle. The op-

erating switch is placed in the end of

the handle and is so designed that the

power is automatically cut oflf as soon as

the operator lets go the handle. It is

said that a furnace can be tapped with

this machine in less than five minutes,

the actual drillin? time not exceeding
two minutes. The electric drill is with-

drawn when within an inch or so of the

iron, the finnl tap beinir made ,ts usual

with a long bar of steel. Drills of this

type are being used by the Carnegie
Steel Co., Pittsbui-gh, at its various blast

furnaces. The drill shanks are about 10
feet in length, about 3 feet of which is

twisted. The drill is 2^2 in. in diameter.

At the Edirnr Thompson plant at Pitts-

burgh, the drill is hung on a special

crane, which is so arramred that dancrer

of accidents to the operator is oliviated.

I

The Gilson Manufacturin? Co., Ouelph.
Ont., ref>i)rts bu.siness brisk. Their fac-

tory has been running overtime for some
weeks.

The Method and Manner of Laying-out Plates

By Joseph W. Ross

The knjing-out of plates to jorm the various shapes

for ivhich sheet metal parts are used involves difficulties

that are only discovered when such a job is undertaken. It

is well knoivn to superintendents and foremen that some
men require much more time than others to do this ivork

in which s'l-'item and right methods are the great econo-

mizers.

CYLINDRICAL SURFACES.

"Tp HE general formula for obtaining

the stretchout of cylindrical forms

is 3 1-7 times the diameter. This is not

strictly correct but many mechanics pre-

fer to use it, as it is near enough for

ordinary calculation. The correct for-

mula, and one which the writer uses

and advises is 3.1416 times the diameter;

this gives tbe circumference of the cir-

cle, or as it is termed in plate work, the

"stretch-out." By stretch-out is meant

that length of plate on the flat, which,

when rolled to shape will conform to

and make up the required diameter.

Take, for instance, the cylinder of No.

22 gauge iron (about 1-32 in. thick),

shown in the perspective drawing Fig.

FUi. 1. No. L'2 (J.VIKJK SmOET TltOX
rVI.INIiKK,

1. In gauges lighter than No. 20, it is

not usual to Consider the thickness. To
calculate by the fractional formula, the

stretch-out will be 31-7Xdia. = 3 1-7

X 21 = 66 inches. The decimal formula

gives 3.1416 X 21 = 65.97 inches. The
first formula gives the length of plate

3-100 or 1-32 part of an inch too long.

In this case, however, it is practically

an infinitesimal (piantity, but in the

heavier gauges tlie thickness of the plate

must be considered.

Effect of Plate Thickness.

During the operation of rolling, the

outside circumference of the plate

stretches, while the inner circumference

compresses. These factors which are gren-

erally termed the "take up" or "loss

in the rolls" hav<' to be considered in

calculating the stretch-out. They are

usually overcome by working from the

neutral line. For instance, in the plan

view of the cylinder shown in Fig 2, the

inside diameter is 20 inches and its in-

-soin.

I'llJ. 2. I'L.VIX (n'LINDKR WITH BTTT
.TOIXT.

side circumference 20 X 3.1416 equals

62.83 inches. The outside diameter

equals 20 in. plus 2 plate thicknesses,

making 20 -|- (2 X V2) = 21 in. The

outside circumference, therefore, is

3.1416 X 21 = 65.97 inches. As the

inside circumference has been com])ressed

and the outside stretched, it will readily

be seen that the true circumference

must be the mean of these values, or in

other words the neutral circumference,

which is (62.83 -f 65.97) -^ 2 = 128.8

-r- 2 = 64.4, or 64 13-32 inches.

As the plan in Fig. 2 shows a butt

joint, the length of plate required on the

flat is 64.4 in!, or 6413-32 in. Fig. 3

shows a lap joint, therefore to the cal-

culated length must be added the laps.

A much quicker method than the above

to obtain the stretch-out in heavy plate

is by calculating directly from the

neutral diameter. The neutral diameter

in Figs. 2 and 3 is 20y2 in., therefore the

neutral circumference is 20^/^ X 3.1416,

which equals 64.4 in., or 64 13-32 in.

This is the same desult as given by the

lonarer method.

I'W. 3. IT.AtX ('YLINUKl! Willi I,A1'
.Tt)I.\T.

A summary of the foregoing para-

graphs shows that the stretch-out of

light plate less than gauge No. 20
(1-.32 in.) equals diameter miiltiplied by

3.1416, whilst the heavy plate is cal-

.

cnlalcd bv .3.1416 times the iieiitnil dia-
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meter. In most operations, therefore,

where thickness, bending, flanging and
rolling are contended with, work from
the neutral line.

The length of plate required for Fig.

2 is 64 13-32 in. Measure as on Fig. 4,

this distance on the plate, bisect and
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lie Iciiiitli of course A plus 7 times plate

thickness. This equals 48 + (7 X Vi) =
49% inches, to which must be added the

laps. Therefore, the overall long'th of

course B equals 49% + II/2 -j- II/2 =
52% inches, includin,^ laps.

Measure off on the plate, as in ¥ig. 6,

A distance of 49% inches and parallel to

this, mark off the rivet line li/G inches

distant. Bisect this rivet line F H and
square up the plate. At each side of

centre of F H rivet line, mark off four

equal spaces and transfer all holes to line

E G. Mark off lines E F and G H in a

similar manner.

It will be noticed that as course B
is Ioniser than course A, the rivet spac-

insjs on E G and F H. Fiff. 6, are

slichtly further apart than on D and
A B, althono'h the holes arc spaced
equally in their respective courses. As
in Fis:. 6, mark off the shearino: lines II/2

inches from the rivof centres. These*

templets may be used for markincr any
number of plates required.

After the necessary operations have
been performed on the plate, and it is

ready for assemblins:. care should be
exercised to keep the laps looking in

alternate ways as shown in elevation and
]ilan view in Fig. 5.

@
THE WAR AND CANADIAN TRADE.
"THE Effect of the War Upon Can-
adian Trade" was the subject of an ad-

dress on October 5 by Professor Adam
Shortt of Ottawa to the Toronto Can-
adian Club, which assembled in large

numbers to listen to the well-known
economist. He spoke, however, rather
upon business conditions as they existed

in Canada before the war.

"Tlie present depression," said Pro-
fessor Shortt at the bejrinnin<r, "is not
altogether due to the war. The war has
aggravated a condition which existed be-

fore war was declared. We all must
have realized before the war,'' con-

tinned the speaker, "that Canada had
been overdoing speculative investments.

There was an overdevelopment of cities

and towns in the West which stimulated

industries in the East." Immense in-

vestments had been made in tl'.e coun-

try which are incapable of giving im-

mediate retnrns. and it was inevitable

that areas thus affected should remain
idle until the Dominion as a whole had
a chance to catch up. "Th.nt condition."

declared Professor Shortt. cccnnnot be
blamed on the war."

Our "Imaginary Wealth."

After dealing with the excessive dc

velopraont in the urban communities of

Western Canada- and distintrui.shinir be-

tween "actual produced wealth" and
"prospective, imaginary, psychological-

wealth." Professor Shortt showed how

a groat quantity of the latter class of

wealth vanished at a time like this, due

to the falling-off in the supply of bor-

rowed capital. "While capital was be-

ing imported in such large amounts, the

imports of goods were always from two

hundred to three hundred million dol-

lars in excess of our exports, and now
when the slowing-down comes, we give

our production a chance to catch up."
The speaker then quoted Dominion

trade returns to show that Canada's
imports during July had fallen off by
$16,000,000, and for the year by $123,-

000,000. During the same period of

twelve months, Canadian exports, how-
ever, had increased in value to the ex-

tent of $66,000,000.

Not the Duty of Banks.

Professor Shortt discouraged any no-

tion of asking the banks to come to the

rescue just now and provide money to

maintain the city and railway construc-

tion which had been sroing on and had
been supported by British capital.

"That would be perverting the function

DON'T STOP ADVERTISING.

Keep your name to the front, so

that you are in the market for the

business that is going and for the

new business that is coming. Do
not let the world think that you
have "gone under."

of the banks," said he," "which was
simply the facilitating of exchange. You
cannot," he continued, "by adjusting

the bankinc system create one more
mouthful of food." The money lenders

abroad must be paid by bills of ex-

change or counter goods, and not by Do-

minion notes.

Capturing German Trade.

Touching upon the agitation to cap-

ture German Trade, Professor Shortt

was doubtful about the soundness of such

an enterprise. "Certain articles which

have been produced in Germany and
which have been essential to manufactur-

ing in Britain and other countries would

take years to establish by rival peoples.

"After the war," continued the speaker,

"Germany will return to her industries

and will be obliged to endure all sorts

of self-sacrifico. includins lower wages

and lower standards of living. We will

not be willina- to crtmpete with Germany
tl'on."

Canada's Present Duties.

In conclusion, Professor Shortt ad-

vised Canada first to go on increasing

its national production, and secondly, to

reorganize the system of national credit

so tl'iit it misht be consen-ed. and so

that after the war was over, with its

consequent scarcity of capital, Canada
might be in a position to demand her

share, supported by a business-like

statement pertaining to the affairs of

our railways, manufacturing and other

interests

C. M. A. AND WORKMEN'S COM-
PENSATION ACT.

THE Canadian Manufacturers' Asso-

ciation has issued a circular to its mem-
bers regarding the Ontario Workmen's
Compensation Act. The circular states:

"As we have already advised you, con-

siderable portions of the Act will have

to be tbandoned to make it workable, but

we believe that we may contidcntly ex-

pect that the administering board will

make every effort to work out a fair and
reasonable system, and we should like to

urge upon our members that, notwith-

standing the unsatisfactory conditions at-

tendant upon the passing of the meas-

ure, nothing in the way of co-operation

and sympathy on the part of employers

should be wanting to assist the board in

its. diflicult task." The communication

is signed by P. W. Ellis, Chairman; F.

W. Wegcnast, Legal Secretary, and G.

M. Murray, General Secretary.

AMERICAN FOUNDRYMEN'S ASSO-
CIATION OFFICERS.

PRESIDENT—R. A. Bull, Common-
wealth Steel Co., Granite City, 111.

Senior Vice-President—H. E. Field,

Wheeling Mold and Foundry Co., Wheel-
ing, W. Va.

Secretary-Treasurer—A. 0. Backert,

The Foundry, Cleveland, Ohio.

District Vice-Presidents—Henry A.

Carpenter, General Fire Extinguisher

Co., Providence, R.I. ; Walter Wood, R.

D. Wood & Co., Philadelphia; S. B.

Chadsey, Massey-Harris Co., Toronto,

Ont.; T. W. Sheriffs, Sheriffs Mfg. Co.,

Milwaukee; J. P. Pero, Missouri Malle-

able Iron Co., East St. Louis, 111.; Alex-

ander T. Drysdale, Sheffield Cast Iron

Pipe & Foundry Co., Sheffield, Ala.; J.

T. Wilson, Cadillac Motor Car Co., De-

troit; A. H. Thftmas, Buckeye Steel Cast-

ings Co., Columbus; and Ben D. Fuller,

Westinghouse Electric & Mfg. Co.,

Cleveland, 0.

Manganese, to alloy well with brass,

bronze, or other similar alloys, should

first be alloyed with copper. It would be

necessary to overheat pure manganese

to unite with brass or bronze' The melt-

ing point of pure manganese is as high

IS steel. Manganese may now be bought

alloyed with copper at a slight increase

in price but the difficulty that is avoid-

ed surely makes up this extra cost.
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PRODUCTION METHODS and DEVICES
A Department for the Interchange and Distribution oi Shop and Office Data

and Ideas Evolved from Actual Practical Application and Experience

HOLDING IRREGULAR WORK.

THP] holding of irregularly shaped

pieces in fixtures for first opera-

tion work is often a more or less

aggravating prohlem with the tool

maker, partiiuihirly whore there are not

a great many pieces to he machined.

Some plants are fortunate enough to

be favored with a designer who is pos-

sessed of foresight enougli to look out

for the machining of the details, as well

as the successful accomplishment of

their purpose hut, as most mechanics

know, the efforts of a great many
draughtsmen are not calculated to save

the thought and energy of those who
come after them. The following method
while not new to many, has some partic-

ular advantages in certain clas<ies of

sonu'what from the surface of the angle-

plate. Tile ends of the crosses are filled

with wood plugs and the whole is framed

up with wood blocks, as at W, Fig. 2.

rii;, 1. SPEPTAL HAIT. FITTINGS

Metal is now poured in around the fit-

tings and bolt lieads approximately up
to the line a.b. The best and cheapest

metal for this purpose lias been found
to be old type metal mixed with the

metal parts of old copper half-tones,

with enough lead added to give the pro-

per consistency of toughness. The crosses

FIXTURE FOK BORING AND lAI'I-ING RAIL FITTINGS.

work. It has been used successfully in

milling flats on balls and other peculiar

shapes, and for drilling and many
other operations upon castings con-

nected with implement manufacture.

In the case of the job described, it was
required to bore out and tap enough
rail fittings for eight flights of stairs.

To work these one at a time in a lathe

seemed ridiculous, and yet that was the

method being adopted until the drill

press metliod was suggested. The fittings

were made of a cheap brass and are

shown in Fig. 1. They consisted of

crosses, tees, and acute and obtuse-

angled elbows, some of which were to

be tapped left-handed, and all were of

the common angle of ,38 degrees.

The job is set up on an angle-plate

as shown in Fig. 2. Two crosses are set

up side by side, but with reversed angles

a<L outlined in dot and dash sketch by
Fig. .3. Four small steel blocks, B, are

placed under the projecting parts of

each cross and both are clamped down
by the clamp C, which is drilled and
countersunk somewhat so as to fit over
the ball sections of the fittings. The
three bolts, L. are placed in the posi-

tions shown, with their heads raised

are now removed and clearance scraped
in the ball parts, and a little on the sides

as well, to allow for inequalities in the

castings.

All that is now required is to tighten

up the three bolts, L, and set-up the

angle-plate on the drill press table, as

in Fig. 3. It will be found that two
impressions thus made will look after

all the fittings. The tools used were
simply a straight fluted drill and a
square tap socket, a drill press with a re-

\ ersible spindle being used.

The advantages of the principle in-

volved in this method are obvious. As
many pieces as desired can be set up
at once and at infinitely less cost than

tlie^ method of three point support as

adopted for work where greater accuracy

is required. Tlie angle-plate is in no
way injured. If there are holes in which
the metal can anchor so much the

better, and the metal can be melt-

ed up and used for another job.

If care be exercised a muc'i greater de-

gree of refinement and lasting qualities

is possessed by the fixture than would

be supposed, and the whole can be made
in the time usually required to set up
one or two pieces in the lathe ci:uck.

®

FIG. 2. FIXTURE SET UP READY TO
POUR.

ANCHOR BOLT FOR CONCRETE.
Bj- James Ellethom.

THE anchor bolt for concrete shown on

page '251 of the .July 30 number of Can-

adian Machinery has brought to mind a

somewhat similar arrangement which
came to the writer's attention some time

ago. The forms or moulds are made of

galvanized iron or other suitable class

of sheet metal without top or bottom,

and the concrete is run around them.

These moulds, of course, cannot be re-

moved when the concrete is set, aid
must be left in place.

Referring to the sketch, A, B, C, D, E,

F, show the shape of the mould for the

bolt head, while G, C, H, F outline the

shape of the hole extending to the sur-

face of the concrete. The bolt head may
either be forged solid with the shank or

many be in the form of a nut. When low-

ered into the hole, it is simply necessary

to give it a quarter turn to the position

1, 2, ,3, 4. when, upon being raised, it

comes into contact with a full area of

concrete. The bolt is made sh^^t enough

to remain entirely below the surface of

the concrete when let fall to the bottom.

This allows machinery to be readily

moved about over it.

For the purpose of fishing the bolt up
through the hole in the machine bed, it

can be drilled with a small hole and

tapped as at A for the purpose of ?> rew-

ing in a small threaded rod, or a special

pair of pliers can be made to accomplish

the same thing; If it be desired that the

bolts protrude above the concrete, they
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can be cut of suitable lengths and, by

screwing them into the heads until these

are clamped tightly against the upper

side of the chamber, each bolt is held

solidly in place.

A great many advantages of .this ar-

rangement are evident. The bolts can

be readily removed, replaced or ex-

changed for different sizes. Again, if

the machine be removed, it is an easy

matter to fill the hole with a piece of

'7f.if.M!j ,'*.^V,M?'T;...;^^-]rflrn^kv;.;V''-:v!>y'.~:'^v"^'-!ii'

>'
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Series of Practical Questions and Answers for Mechanics

Every care is being taken to include only pertinent, practical questiont, and give tame direct

reliable answers. Catch questions will be avoided. Arithmetic, consisting of simple addition,

subtraction, multiplication and division of decimals, will be found a Tnost useful com,panion

Question.—A ball thrown horizontally

by the hand has a velocity of 1,000 ft.

per second. If the ground is level and

tlie distance from the ground to the hand

at tlie instant the ball leaves it is 5 ft.

6 in., how far will the ball ^o before

striking the ground?

Answer.—The time required by the

ball to fall 5.5 feet would be

2h

t=V-
g

where t^time in seconds, h=height in

feet, and g:=a constant for force of gra-

vity == 32.16.

2X5.5
t= = V -3424= .585 see.

32.16

At the rate of 1000 ft. per sec, in

.585 second the ball will travel .585

X 1000 = 585 feet.

• • •

Question.—How much would 8 long

tons of coal weigh before being dug out

of a mine a mile deep?

Answer.—Weight decreases as the dis-

tance to the centre of the earth. Radius

of the earth = 3960 miles. Weight at

8X2240X3959
3959 miles from centre =

3960

= 7 tons 2235.47 lbs.

• • •

Question.—If eight long tons of coal

were carried to a point one mile above

the surface of the earth, how much
would it weigh?

Answer.—If a body be lifted above

the earth's surface, its weight decreases

as the square of the distance from the

centre of the earth increases. Taking

the radius of the earth as 4,000 miles, we
have for weight on the mountain

8X2240X4000' = 17911.04 pounds
4001'

= 7 tons 2231.04 pounds.
• • •

Question.-—The crank arm of an en-

gine is 13 inches long and the length of

the connecting rod is 65 inches. If the

engine be running under, and the pres-

sure on the piston be 21.4 tons, what will

be the greatest thrust of the crosshead

against the upper guide?

Answer.—The forces acting on the pis-

ton in this case may be resolved into a

vertical component and a horizontal

component.

Tlje vertical component is represent-

ed by 13 and the component in line with

the connecting rod is 65. The horizontal

component is V(65'—13') =63.6. This

horizontal component actually is 2^/4

tons, therefore the vertical component
which acts against the guide is

4250 : 63.6 : : x : 13

4250X13
X^ =868,707 lbs.

63.6
• • •

Question.—What is the greatest range

of a bullet fired from a level surface at

a speed of 4,000 ft. per sec.

Answer.—Theoretically the greatest

range is obtained by firing the pro-

jectile at an angle of 45 degrees with the

horizontal. Practically this angle be-

comes 40° on account of the resistance

of the air. The vertical velocity is 4000

X the sign of 40° = 4000 X -64279

= 2571.16 feet per sec. The horizontal

velocity = 4000 X the cosine of 40°

= 4000 X 76604 = 3064.16 ft. per sec.

The height to which the bullet will

rise is got from formula,

v= 2571X2571
h = or height = ——

—

2g 32.16

= 2056.61 ft. The time required to rise

to this height is

2h 2056.61X2
t = V = = 3.53 sec.

g 32.16

Time to rise and come down again is

3.53 X 2 = 7.06 seconds.

At a velocity of 3064.16 feet per see.

The range of the cannon ball is 3064.16

X 7.06 = 21632.97 feet or about 4.097

miles.
• • •

Question.—If the projectile were fired

from the top of a hill 5,000 ft. high what
would the range be?

Answer.—Total height from which the

projectile has to fall is 2056.61+5000
=7056.61 ft. Time required to fall from

2h

this height = t = V
S

14113.22

= V • — = 20.9 seconds. Total

32.16

time required for the projectile to go up
and come down is 3.53-|-20.9=24.43 sec.

Range is therefore 3064.16X24.43
=74,857.4 feet, or about 14.17 miles. The
range increased about 10 miles by raising

the g^un.
• • •

Question.—The nut on a piston rod is

tightened by a wrench, whose handle is

36 in. long. If the pitch of the screw is

% inch and the efficiency of the com-

bination 40 per cent., what would be the

initial stress on the rod when 100 lbs. is

applied to the wrench handle?

Answer. — Circumference of circle

whose radius is 36 in. is 226.195

in., or the velocity ratio is 226.195-^-

1^=904.780.

With efficiency of 100 per cent., stress

in rod is 904.780X100= 90,478 pounds.

With 40 per cent, efficiency this becomes
40

of 90478=36,191.2 pounds.

100
• « »

Question.—The specific gravity of tin

is 7.35. What is its weight per cubic

foot?

Answer.—A cubic foot of water weighs

62.355 pounds. By specific gravity of

7.35 is meant that it weighs 7.35 times

an equal bulk of water. Weight of a

cubic foot of tin then is 7.35X62.355
=458.309 pounds.

• * *

Question.—The specific gravity of the

wood of which a pattern is made is 0.45.

If the pattern weighs 23iy^ pounds, and
contains a core, the size of which is

7X4X14 inches, what will be the weight

of the casting?

Answer.—The volume of the core is

7X4X14=392 eu. in. The weight of a

cubic foot of the wood is 62.355X0.45
=28.059 lbs. The volume of pattern

1728X23.5
then is = 1447.2 cu. in.

28.059

Net volume of pattern is 1447.2—392

=1055.2 cu. in. Cast iron weighs 0.26

lb. per cu. in.; therefore, the weight of

the casting will be 1055.2 X -26

=274.352 pounds.
• • •

Question—At a cutting speed of 54

ft. per minute and a 32 feed, how long

would be required to turn a roll 19

inches in diameter and 5 ft. 2 in. long,

removing 14 inch of metal?

Answer.—Circumference of uncut roll

=19.5X3.1416=61.261 jn.

Number of revolutions required is

62X32=1984.
1984X61.261

Time required would be-

54X12
=187.5 minutes.

187.5

-= 3 hours 71/2 minutes.

60

Question.—Which would be the more
expensive pattern—brass at 21 cents, or

aluminum at 37 cents per pound? The
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specific gravity of brass is 8.4 and of

aluminum 2.67.

Answer.—The relative cost of brass

and aluminum would be 21X8.4 and

37X2.67, or 176.4 for the brass and

98.79 for the aluminum, for the same

bulk of each. The saving accomplished

by the use of aluminum would be

77.61

X 100= 44 per cent.

176.4
• • w

Question.—If a man raises a weight

of 900 lbs. 150 feet in fifteen minutes,

by means of a winch, how much work
has he done, and what part of a horse-

power would this be equivalent to?

Answer.—^Foot pounds per minute

150X900^ = 9000 foot pounds of work.

15

9000

No. of horse-power =
33000 11

horse-power.

Question.—In the above problem, what
horse-power was actually expended as-

Montreal. Tlie Montreal Locomotive

Works was given the contract to build

six of these, four of which have already

been delivered, while the fifth and sixth

are expected to be handed over early in

the present month.

These locomotives are each equipped

witli six drivers of 63 inches diameter

and all wheels are flanged. There is

also a leading and trailing truck, the

wheels of each of which are 31 inches di-

ameter. The trailing truck is of a

special patented design, giving excep-

tionally easy riding qualities to the cab

and, affecting favorably the whole loco-

motive frame.

The locomotive frame extends right on

to the trailing truck over which is mount-
ed the tender as part of the loco. unit.

The driving wheel base is 15 feet 8

inches, while the over-all wheel base is

39 feet 4^2 inches. The main driving

journals are 9^2 inches by 20 inches,

and the front and rear driving journals

are 91/2 inches by 12 inches. The tender

tanks hold 3,500 gallons of water, and

the coal capacity is 5 tons. The frame

valves, which are of the piston type, 11

inches diameter. The longest valve

travel is 6 inches. The cylinders are 21

inches bore by 26 inches stroke. The
piston rods are extended through the

cylinder head, and work in a tail guide

bearing. The pistons are of cast iron.

A No. 5 Detroit lubricator and Westing-
house air brake form items of the ac-

cessory equipment. The total weight of

the locomotives in working order is

250,000 lbs., the weight on the drivers

being 139,500 lbs., and the tractive

power 30,940 lbs.

These locomotives express the last

word in the suburban type design, and
are expected to give a good account of

themselves in their particular service.

The tender being all of a piece with the

locomotive proper, contributes to facility

of handling at terminal points.

We understaud that some interesting

developments in suburban traffic around
Montreal are projected for next season,

there being every likelihood of the ser-

vice of whole new trains composed of

steel passenger coaches and the above

described locomotives.

OLD A.Nl) NKW TYPES OF SUBURBA.N LOCOMOTIVES, THE GKAND TlUiNK HAIMVAY SYSTEM.

Burning friction to be 40 per cent, of

the loadf

40

Answer. X9000=3600 foot lbs.

100

Total work done is. therefore 9000-f
3600=12,600 foot pounds.

12,600 4.2

This is = .3818, or — horse-

33,000 11

power.

®
NEW G.T.R. SUBURBAN LOCOMO-

TIVES.

SOME few months ago, the (Irand Trunk
Railroad decided to have some locomo-

tives built which would be particularly

adapted to the handling of the increas-

ing suburban trade in the vicinity of

is of steel and exceptionally heavy, being
well stayed with heavy steel cross mem-
bers.

Boiler.

The boiler is of the straight top type,

and is constructed for a working 200
lbs. per square inch. There are 191 two-

inch tubes, 11 feet 10 inches long, and
the heating surface totals 1,808 square

feet. There are 26 53/8-inch flues, 11 feet

10 inches long, for the super-heater,

which is of the latest Schmidt type. A
Gaines combustion chamber is fitted,

while the arch is of the security fire

brick type. Franklin grate shakers and
fire doors also form part of the equip-

ment. The fire-box space is 129% inches

by 75V4 inches, and the grate area is

47 square feet.

Wnlschaert link motion is fitted to the

AMERICAN INSTITUTE OF METALS
OFFICERS.

President—G. H. Clamer, Ajax Metal
Co., Philadelphia, re-elected.

Vice-Presidents—R. B. Wallace, Na-
tional Cash Register Co., Dayton; Robert
Job, Milton-IIersey Co., Montreal. ; W.
Q. Harris, Canada Metals Co.; Jesse L.

Jones, Westinghouse Electric and Mfg.
Co., Pittsburgh; George C. Stone, New
Jersey Zinc Co., New York; W. H. Bas-
sett, American Brass Co.; Fred Moerl,

Pullman Co., Chicago; J. 0. Kasjens,

Brass Foundry Co., Peoria, 111.; H. W.
Gillett, Bureau of Mines, Itliaca, N.Y.

;

E. B. Home, Packard Motor Car Co.,

Detroit.

Secretary-Treasurer—W. M. Corse,

Titanium Alloys Co., Niagara Falls,

N.Y., re-elected.



330
ll '/I

Volume XII..

How Can Engineers Best Utilize Technical Journals ?

Ax

ByJ. W.Alvord**

tdlcti liij the aathor in his concluding sentences, technical journals, tof/ether with
the pidceedliKjs of technical societies form the irposltor;/ of the profesifionx, thcij are the iir

terchange mediums of experience, and a common store from which all can drov. WilJi'mt
tit (III ire would be strangely helpless.

IN
1880, when the writer first com-

menced to take some interest in

technical journals, such publications

were relatively few. Since 1880 we have
adiled to civilization the electric light,

the. electric railway, the telepiione, the

phonograph, wireless telegraphy, the X-
ray, high steel buildings, reinforced con-

crete, the e.xplosion motor, steam tur-

bines, high-duty pumping engines, cen-

tral power stations, hydro-electric plants,

automobiles, flying machines, bacteri-

ology, filtration, modern sewage disposal

and scientific sanitation, and the en-

gineering world has been practically

nuide over in about 35 veaTs.

f^ngineering literature has had to spe-

cialize, divide, concentrate and keep pace

with this rapid movement. Of necessity

it lias grown voluminous, and the prob-

lem of the engineer in 1880, which was
to treasure and index almost every scrap

of printed matter on any engineering

subject whatever that came his way, is

to-day to sort out, discard, and eliminate

that which he can no longer use, and
limit himself to the inspection and read-

ing of that which bears principally on
his selected professional specialty. Many
do not succeed even in doing as much as

this with the technical journals that flood

in upon us in these busy days.

That we cannot keep abreast of the

times without reading the engineering

journals is obvious. That if we carefully

read all the engineering journals in our

chosen specialty we would have no time

left to earn a living is easily capable of

demonstration. What, then, is the pro-

per attitude to adopt toward this ever-

increasing flood of information that

pcurs in upon us so relentlessly, week
after week, month after month, and year
after yeart

If we look about us to see how our

fellow-engineers solve this matter, we
shall find a great variety of attitudes to-

ward the problem. Some engineers

simply do not take engineering journals,

reading one occasionally here and there

as opportunity offers. Others take all

they can afford to take, and let them pile

up around the offiee, often unopened and
unused. Others still limit themselves to

a select few, which they carefully bind

and shelve. Still others read journals

when they can, and throw them away
when they move on. As a rule, however,

the engineer prizes his technical paper,

From pjiper road at the Fpflorntinn of
Trade Press Associations' Convention.
••Consnlting Engineer, Chicago.

and endeavors in some ill-defined and
lurinless sort of fashion to preserve its

information for future use. Generally
he fails to find any practicable scheme
which makes his rapidly accumulating
material of much value to him after it

has once passed under his eye and, for

a large number of engineers, technical

journals are only professional news-
papers with which to idle away an hour
or so and to satisfy their curiosity. That
their value is something much more than
this, or should be more than this, is so

apparent as to need no denial.

The Personality Feature.

The problem of the engineer with his

technical paper is much affected by his

age, station and aim in life. To the man
who is in engineering only to get money
and more money, the engineering journal

is a newspaper in which he may notice

mainly where there are better jobs than
his own that may be sought after and
perhaps obtained. To the man who is

an.xions to fit himself every year of his

life for something better, it is an oppor-
tunity, quite unequaled many years ago.

for a great variety of study. To the

young engineer, the engineering journal,

jiroperly read and noted, is part of a

IKi.st-graduate course in engineering. To
the middle-aged man, it is a mine of

data, bearing in all sorts of ways on his

work, and to the mature specialist only

does it begin to become burdensome by
its repetition of experience and its vol-

ume of matter on subjects which have al-

ready, to him at least, been well digested.

Let us see if we can outline how each of

these classes can get more profit out of

the matter contained in the engineering

journals than do the careless or indif-

ferent, who, after their journal is once

looked over, let it go to waste or idle-

ness.

Relative to the Young Engineer.

The young engineer and the college

graduate need, most of all, practical ex-

perience. It is safe to say that engineer-

ing literature will never have any proper
perspective for him until he has been

connected in some capacity with engin-

eering work himself, be it in ever so

modest a capacity. With the actual do-

ing of engineering work, however, should

come contemporaneously the reading of

technical journals, particularly along the

lines in which he is working. Nothing

can be more instructive, broadening and

enlightening to a man doing a particular

kind of work than reading about similar

work at tlie same time. It follows, there-

fore, that tlie young engineer should, as

early as possible, take at lea.st one good,

first-class engineering journal, and own
it himself; bind it, if he can afford to,

but lay it away in an orderly manner,
in any event. If he can afford two
journals, so much the better, especially

if they are selected so as to widen his

outlook.

Laborious Reading to be Avoided.

Many young engineers are omnivorous
readers by instinct and curiosity. Some
cram on technical literature, largely be-

cause their professors at college and
others have given them the good advice
to read engineering journals as a habit.

Others cannot bring themselves to read
much ''shop talk" out of hours, because
they naturally prefer recreation and
mental relaxation. There is, however, a
happy medium. It is to be doubted if

laborious reading of all kinds of engin-

eering articles all the time is advisable
for anyone. Mere quantity of reading is

mentally detrimental. If one might ad-
vise, it would be to suggest enforced
systematic reading of all articles par-

ticularly bearing on the line of work the
reader is immediately engaged upon, and
the optional reading only of such other
articles as interest him. This ought not
to be much of a task. In course of time,,

as his experience broadens, engineering

reading will become less burdensome and
more interesting because its relation to

practical matters will be more and more
appreciated and the discriminating use
of engineering literature better under-
stood. Of course, all this applies to en-

gineering societies as well, but that is

another story.

Indexing Data.

In the matter of indexing for the
young engineer, much must be left ta
the judgment and taste of the individual.

The engineering indexes are very com-
plete and useful in these modem days.

The mind itself is a wonderful indexer.

It is safe to say the average intelligent

man reading an article which impresses
him as useful and valuable can, without
effort, remember, for many years after,

the name of the journal and the approxi-

mate year in which the article appeared.

It is probably not wise for the young
engineer to indulge extensively in card

indexes, filing systems and the like for

topically arranging his available en-
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giueering journiil articles. Few men
know very early in life where fate and
interest will land their future attention,

and filing systems and special indexes

are expensive and time eonsiiming. and
when indulged in without definite aim
nearly always quickly become too vol-

uminous and thereby useless. Many a

j'oung engineer has spent many weary
hours filing and indexing, only to aban-

don his system later on in despair at the

quantity of material he early collects

and the difficulties of making it quickly

available.

II' any suggestions are made along this

line, it would be to start a loose leaf

letter size (8y2-in. x 11-in. page) note-

book, and note in it (separate pages for

separate subjects) only what appears to

be extremely useful, either in exceed-

ingly brief abstracts from engineering

articles or diagrams, costs, etc. These

notes will be most useful if they are

confined to that kind of work in which

the compiler is immediately engaged and
has on his mind at the time, or. at tiie

most, work very similar to his own which

lias perhaps had his personal insjiection.

It' any such book is started, it is higlily

desirable thM it be of letter size, be-

cause that is nowadays the working size

to which all sorts of documents, engin-

eering reports and estimate work are ap-

proximating. Pocket note-books, card

indexes and odd sizes of note-books

should be avoided, if possible, as likely

to be finally abandoned. The letter size

fitting tlie stock office furniture and or-

dinary typewriter is much more likely

to endure with the average man as a

permanent system.

The yotine engineer is tempted to read

much about large enterprises—the Pana-
ma Canal, big bridges, astonishing tun-

nels, great dams. This does no iiarm

and probably holds his interest for the

time being. Gradually he learns tliat,

for him at least, the cliief value of the

technical journal does not lie in its dra-

matic side, necessary as that may be for

our general information, interest and
pleasure, but its chief value lies in a

fund of small things which make up
routine work of the ordinary everyday

job. These are to be watched for and
noted as practically useful to the aver-

age man.

Relative to the Man in Full Harness.

Wc next come to the man in early

middle life, actively engaged in his pro-

fession, and note at once that his prob-

lem with the technical journal is the ab-

sence of "time." Absorbed in a multi-

tude of responsibilities, harassed with

unexpected difficulties, worn out at night

with the long dav of strain, how shall

he derive any useful good from tiie mul-
titude of journals which his more ample
income can readily afford, but which pile

high on his table after every brief ab-

sence from the office and constantly

aggravate him with their temptation to

neglect other duties? Whether or no
such an engineer shall make any effort

systematically to assimilate, file and
study current technical journals depends
in part upon the nature of his routine.

If he is largely engaged in administra-

tive work, or is a salaried officer in a
large enterprise with a comparatively
limited range of problems, or a limited

(all for miscellaneous data, he may gen-
erally be content with a cursory ex-

iinuuation of the engineering journal

such as will keep him qualified on his

undertaking, and the preservation of

such journals in bound form, with the

standard published indexes. If, however,
he is entering upon novel work, or work
l)resenting a great variety of problems,

overlapping into a great variety of

fields, ambition will compel him to do
more than this, and some form of spe-

cial indexing will appeal to him more or

less strongly as he feels the need more
often for research in up-to-date material.

The Editorial Method of Rating
Articles.

The average editor can judge of a

technical article with only a brief in-

s))ection—a sentence here and there, a

headline and a moment's reading of the

summary and conclusion. Long familiar-

ity with matter of a similar character

gives him the assurance that he can de-

tect in this rai)id review anything novel,

new or original, and can fairly pass

judgment upon it in a general wav. The
working engineer who has had some ex-

)ierienee with technical literature can
form the same habit and save much time.

It is really wonderful how much repeti-

tion tiicre is in engineering writing and
in the prodiieetion of engineering papers.

Kacli new generation needs the sauie

drill in its reading as did its predeces-

sors, but it wants the old form in new
dress, and each year a vast number of

engineers have arrived at that degree of

maturitv that they will be interested to

read matter that suddenly impresses

them and which seems to them new, but

which in reality has alread.y been largely

well written long ago. It thus happens
that we are under the necessity of see-

ing much the same facts and principles

repeatedly published in varying form,
tor some one is always attracted to

really read them, with consequent benefit

to himself, under the belief that they are

new and novel.

Again, the mature enirineer notes that

a large amount of engineering literature

is of the i>urely descriptive order, merely
<riving outlines of work that has been

ai'complished without goinir info reasons

or principles. All tliis kind of writing is

valuable and useful, and has its proper
place, hut all of this class of literature

has its limitations. One of the most

severe of its limitations is that it rarely
describes mistakes, errors of judgment
or failures, and in these lie the most
valuable lessons to the seeker after
trutli. One is obliged to read between
the lines or read with reservation, much
as one does in reading accounts of
battles in the daily press. It is always
wise to look back and note the origin of
the despatches in such cases.

Personal Knowledge of Article Writers.

Much light is tlirown upon engineer-
ing literature by personal or general ac-
quaintance witii the author. One can
more fully apjireciate what an author
says when he knows fairly well what the
author's experience has been. All men
have their high, strong ground, their less

trodden side slopes and their twilight
zone of knowledge, and they should not
be blindly accepted as authority in all of
the fields in which they sometimes ven-
ture an opinion. A tremendous lot of
engineering literature is written which
is of little permanent value. Often it

represents the w-riter's struggles to un-
derstand a subject. Often it is compiled
largely from a desire for publicity. For-
tunately, the editors of the technical
papers can limit tliis kind of reading by
care in selection.

Amid all these drawbacks, however, a
discriminafin'i- mind will always find a
great deal of wheat amid the chaff, and
the wheat that will be gleaned will be of
a differing kind and amount, depending
upon the type of mind of the reader, his
present problem and his desire to sys-
tematize his information. 'What, there-
fore, shall he do with his special selec-

tion when once he thinks he has sep-

arated it from the floor of raw material ?

Several courses are open to him

:

Systematizing the Information

First—He may rely on his memory
and the publi.shed index to his bound
volumes. It is safe to say, however, that
few engineers really make much practi-
cal use of this method. The intervening
index and the bother of a search follow-
ing prove to be discouraging to that de-
gree that a proposed reference search
is abandoned in about one-half the sug-
gested attempts. The ideal filing system
is the one in which, with the least

amount of effort, one can put his hand
immediately and accurately on the thing
itself, be it a book, n pamphlet or a data
sheet.

Second—He may keep a special card
index of important data and reference
to valuable articles. This at once in-

volves labor and attention which few
busy men can give, and wliich, if done by
assistants or librarians, larsrely lo.ses its

personal value to the one who needs it.

The same objection as to the discourag-

ing effect of intervening indexes holds
good here, too, and it is further safe to
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say that, of all the contrivances for in-

dexing, the most diflScult to readily

handle and rapidly examine is the card

index system.

Third—He may abstract important

data in a limited way on loose leaf trans-

parent paper, standard letter size, and
he may remove or detach articles of spe-

cial value from out his journals, to be

filed in the regular office filing system,

like correspondence.

The writer has tried all of the above

methods at considerable cost in time and
patience,, and has for many years settled

upon the third method above outlined.

With all its admitted limitations it

seems to be the best for an office which

is expected to find out information on a

great variety of subjects in a limited

time and with the least amount of effort.

Some description of its practical work-

ings may be of interest here.

Method Three Operation.

All the technical papers of the office

pass on to the desk of the head of the

office, and are at least looked over (not

read) by him. Articles important to his

particular specialty are checked with

pencil and articles of especial interest

are looked over with care and double-

checked. Once in a long while data im-

portant enough to go to the data file is

noted. This is either especially abstract-

ed by the stenographer, or if a diagram
or cost data, perhaps traced in the draft-

ing room-—all on transparent paper for

copying purposes. Special data of these

kind on 8y2-in. x 11-in. sheets are filed

in the office data file (a separate but

common standard correspondence file).

From the data file loose leaf working

note-books are made up from the blue

prints for ofTice or travel purposes. They
are altered, refilled, amended and sorted

back from time to time as needed to

keep them of usable volume and usefully

up to date.

The technical journals, with checked

articles, go to the office clerk or the

stenographer at odd hours, or the lib-

rarian if one can be afforded, and the

useful articles are removed by tearing

them out with a ruler. They are folded,

usually once .to standard size, with one

edge lap left for binding, and are then

filed in a subject index file, like current

correspondence. The Dewey decimal

system, especially arranged for the office,

is used, but only as a general subject

plan. When the file is full, portions of

its contents, especially that which is

most useful, is simply bound in plain

pasteboard covers and placed in the lib-

rary shelves, with titles. Such a book
(or many books) would contain all the

recent articles thought to be of special

value on a given single subject. The re-

maining portions of the technical paper
are thrown away, but in a large office,

warranting the expense, duplicate bound

copies can be kept as well, with the gen-

eral published index as their key. The
objections to this system are as follows:

Objections to and Advantages of System
Three.

(1)—It is too expensive for any but

the most important offices doing spe-

cialized work.

(2)—Data accumulates almost too

fast unless rigidly kept down to a mini-

mum.
(3)—It requires some personal atten-

tion of the head of the office, a com-
petent assistant or the employment of a

regular librarian. The advantages are

:

(1)-—It compels the office head to

know all the time what is being pub-

lished in current engineering literature,

if only by inspection.

(2)—It removes all intervening in-

dexes between the searcher and the final

repository in bound volume.

(3)—It keeps one's library usefully

up to date on all lines in which one
should be especially interested.

(4)—It is economical for final shelf

room and binding cost.

Some System a Prime Requisite.

Obviously, one should not start so

elaborate a system as this unless he is

fairly sure of the special line of engin-

eering to which his life will be devoted.

Otherwise, waste effort ami discourage-

ment will be certain. It is not to be

recommended to the young man, but only

to the mature man of early middle life

when his work clearly indicates the ne-

'•essity for it. It is, however, the prime
-equisite of the engineering specialist.

T 1 liim some sucli system is invaluable.

Of course, modifications can be made in

it which will lessen its expense, and if

the amount of material which is filed is

rigidly kept down to a minimum the re-

sulting accumulations will not be em-
barrassing or so exjiensive. Not a few
consulting engineers use this standard-

ized system interchangeably, particularly

the data file, thereby greatly increasing

its usefulness to each other as a joint

export.

Relative to the Engineer Advanced in

Years.

We come finally to the mature and ex-

perienced engineer of advancing years.

How can he make engineering and tech-

nical literature of use? It is safe to say

that when an engineer has much passed

fifty or sixty years of age, and has led

an active life, in constant touch with

affairs, his need for engineering litera-

ture lessens. Out of the mass of detail

which seemed to him so overwhelming

and endless in his youth and early man-
hood, fundamental principles emerge like

peaks out of the clouds, and upon these

as foundations all detail classifies itself

simply and naturally, and, therefore, he

feels less need for accumulated data or

particular description. Probably no one
enjoys engineering reading as does the

mature engineer, for he can read between
the lines and find much to instruct as
well as interest, and yet while he is prob-

ably the most interested and intelligent

reader of engineering litrature that the

journals have, his ambition as a collector

is gone, and filing systems no longer ap-

peal to him.

Filing Does Not Appear.

If his acquaintance is wide, he reads

with interest the accomplishments of his

friends, and the addresses of engineering

society presidents, and articles on the

ethics of the profession. Of failures he
is the keen student. The personal column
appeals to him, and if he is of right-

mindedness he is conscious of more
pleasure than formerly in the accom-
plishments of those who have succeeded

and succeeded well in dire and burden-

some responsibility. More often than
the young man, he will turn back for his

satisfaction to papers that served him
well in times past, and perhaps smile at

the lack of improvement that later at-

tempts to deal with their subject often

show.

Again His Technical Newspaper

Like aged men who relapse into second

childhood, the engineering journal again

becomes for him a technical newspaper
of great perscmal interest and deep satis-

faction, for no longer is he keen for

jobs, or eager for data, but the human,
personal, and etchical side of the life

work of the engineer are uppermost in

his mind, and he realizes that though he

may have seemed to others, and even

may have seemed to himself to have been

striving all these years for emolument,

as a matter of fact, the deep and abiding

motive of his life work has been the

pleasure of being "needed" and the

joy of being useful.

In conclusion, I would remark that

technical papers, along with the techni-

cal societies and their proceedings, form
the repository of the professions; they

are the interchange of experience, the

common store upon which we all draw.

Without them we would be strangely

helpless. We are indebted to every one

more or less who records his experience

for the common use, and that debt we
should endeavor to helpfully repay in

kind, but wisely, concisely, and thought-

fullv.

The Hare Engineering Co., manufac-

turers of the Fulton water-cooled me-

chanical stoker and other appliances,

have moved their general offices from 78

Duchess Street to 115 King Street East,

Toronto, where larger and more com-

modious premises have been secured.
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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 PORTABLE ELECTRIC CEN-
TRE GRINDER.

THE tendency in modern manufac-
turing processes is towards the

elimination of all cut and try

metliods and the standardizinsr of not

tlie Ideal Portable Electric Centre

Grinder, just put on the market by the

Neil & Smith Electric Tool Co. of Cin-

cinnati, Ohio. The illustration shows
the tool in position. It is fitted with a

sf'ckot into which a tapered sliank to

ing after being cleaned off. A separate
shank will be required for each different

type of tail stock taper.

The machine presents an attractive

appearance and is as light and com-
pact as is consistent with adequate
power. By its use throughout the plant,

the operation of grinding a pair of
centres consumes but a few minutes
and absolute uniformity of centre ang-
les is obtained. This permits the use of
standard centre drills and arbors for

all machines and, as arbors will be in-

terchangeable, a very much smaller num-
ber is required with a consequent saving
in outlay and storage spaec.

PORTABLE ELECTRIC CENTER GRINDER.

only the i)roducts, but the plant equip-

ment. In the grinding of lathe centers,

the practice heretofore has been, either

to grind them in a separate machine

or to grrind them in place with a tool

post grinder. The former method has

its obvious disadvantages. In the latter

case, tiie grinder is often made to '.'•rind

other work as well a.i lathe centers, and

must be adjusted in every direction. A
correct angle of the centre is only ob-

tained after several adjustments and
trials by means of a centre gauge.

.\fter this is obtained it will probably

be found that the angle is concave, which

means that the grinding spindle is not

parallel to the plane of the lathe spin-

dle, and after this is corrected the ang-

ular adjustments must be made over

again. As each man has his own per-

sonal ideas as to what centres should be

and is also liable to loose patience with

many adjustments, it is quite natural

that the different lathe centres in the

plant should be of as many diffprent

angles.

The advantage or liavinsr a machine
for finding lathe centres and nothing
else; that would do the work with no
adjustments whatever and that would
'-rind all centres exactly alike to an
angle of 60 degrees, will be easily

realized. This has been accomplished in

suit the lathe tail stock is fitted. The
angle between this shank and the grind-

er spindle is fixed, so that all that is re-

quired is to press the shank firmly into

the tail stock of the machine in place of

the tail centre, and proceed with grind-

ing tlie centre which requires no gaug-

TOOL AND STORAGE ROOM EQUIP-
MENT.

ALONG with the application of science

to the management and office end of
manufacturing institutions, have come
ureat improvements in tool-room and
slorase departments. These, being
classed as nonproductive branches, have
long been begrudged the additional

capital required to make them efficient.

Moden tool-rooms and storage systems
are becoming more and more important
featui-es of successful industrial estab-

lishments. A number of articles dealing

with cost, storage and stock-keeping

systems have recently appeared in these

pages and have evoked much interest.

This week we arc showing scvei'al il-

FIG. 1. FUUKMAN S .\.ND TIMBKKIIi 'I I Ki;, MOW [.(Md.MdTi vio suurs.
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lustrations of the tool-room and office

equipment which has recently been in-

stalled by the Mieliigan Central Rail-

road in their new locomotive ;-h(ips at

St. Thomas, Ont. These shops have only

been lately completed and are among

the most modern in Canada as regards

layout, construction and equipment.

In Fig. 1 is shown the foremen ';j and-

timekeeper's office above, and the stor-

age rooms below. The former is reached

by a steel stairs, and its walls are com-

posed almost entirely of glass, so thai

from it a clear view of the entire shop

can he obtained. The lower part of the

walks are made of cement plaster over

reinforced metal lath. The tool and

storage room below is walled with sheet

steel and wire mesh. Faintly through

the wire mesh can be seen the storage

bins and shelving. These storage ar-

rangements are shown more closely in

Figs. 2 and 3, and show clearly the

methods adopted. Parts of different

kinds are provided with a separate and

fixed shelf, bin or cupboard, and each

compartment is labelled as to its con-

tents. The cupboards are made of such

size that they can be used also for the

storage of tote-boxes for carrying ma-

terial and tools from job to job.

All cff the partitions and storage

equipment are made of metal and are

NON-FERROUS CASTINGS.
IN a discussion on the influence of the

casting process following a paper on

"Wrought Non-ferrous Materials," he-

ed in the solidified metal. Two instances

will illustrate the importance of proper

casting.

Ineot copper of the finest character, as

FKJ. :). STOK.^liK KI.NS, SMi:i-\ IM 1. inc.. m:w 1/

TIKIMAS, OXX.
MOTIVE SHOl'S. M.C.R., ST.

fore the American Society for Testing

Materials, it was pointed out that the

surface of molten brass becomes instant-

received from the refining furnace, is

neither very ductile nor malleable wlien

cold, but when properly melted and cast

from a crucible it becomes highly so. A
properly cast billet should show no pipe

at the upper end, and when improperly

cast a considerable pipe may occur. The
casting process, when properly per-

formed, leaves the bar. billet, or ingot

free from blowholes, gas cavities, or dirt,

and from surface imperfections.

®
The Electric Vehicle.—Dr. Charles P.

Steinmetz, of the General Electric Co.,

than whom there is no one who can speak

more authoritatively upon the subject,

predicts that within ten years there will

be in operation not fewer than one mil-

lion moderate priced electric vehicles

whose approximate price will not exceed

$500 with a speed certain to average 20

miles per hour. Against the gasoline

cars he claims the disadvantaMS of fuel

and oil costs, the concentration neces-

sary in driving a high-powered machine

and the need of constant attention to its

engine. "Within a decade," he says,

'
' the gasoline car will be relegated to the

limbo of things outlived."'

FIG. 2. STORAGE BINS, SHELVING, K TC, M.CMi., ST. TIIO.M.\S, ONT.

absolutely fire proof, and vvere sup-

plied by the Dennis Wire and Iron

Works Co., of London, Ont.

ly covered with a thick film of oxide on

exposure to the air, and this oxide must

be prevented from becoming incorporat-

J. A. Heritage, formerly chief en-

gineer of the Princess Charlotte, is now

at Dumbarton. Scotland, standing by the

steamer Princess Margaret, which is

nearins the steam trial stage.
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THE STATUS OF UNIVERSITY TRAINING.

A1''K\V days ajfo, (lur great t'diicational mills a;rain

pii^'atrcd in the task of ^indinjr teelinical ,?rist

into an army of raw, but ambitions young men.
Some of these youths have a definite and clear conception

of wliat is to be their aim in life and how it can be pro-

moted by a college education. The va.st majority, how-

ever, have a hazy notion of the requirements of high and
responsible mercantile positions, the enhanced social

standing being more generally uppermost with them. The
facts that these latter are not particularly sought by manu-
facturers upon graduation, and that hard struggles and
bitter disappointments result in consequence, disclose a
weakness in the system of training which, thougli it can-

not be accurately diagnosed, can, at least, be mitigated to

a great extent.

A number of the more progressive universities are

making much of the practical side of their curriculum in

the hope that this will, in conjunction with the technical

education provided, turn out the practical technical man
which the industrial world is demanding to-day.

Tlie acquiring of a trade involves many disagreeable

features and indignities which can be best overcome when
the student is young, and having once risen above them,

he is more or less rounded and lacks the petty varieties of

the one-sided technical man. As a tradesman, his capa-

city of earning money is so increased that, with a judicious

use of his vacations, he can meet a large part of his col-

lege expenses as they come.

Most important of the advantages of this training is

the acquired ability to associate with and handle men.
This is the qualification that manufacturers are seeking,

that financiers will pay for and that our industries need.

®
THE COST OF LIVING PROBLEM.

THE present year has earned the distinction in the

business world at least as one of depression, that is,

a period of money scarcity. A peculiar difference is

noticeable, however, between this period of stringency and
the one which we had about twenty years ago in that, on
this occasion the cost of the necessities of life has shown
no marked tendency to come down. In fact these have
advanced in price if anything.

For a number of years attention has been called to the

rate at which our rural jiopulation has been flocking to

the cities. These wholesale desertions from the land have
been real and are prompted by canses wiiieh influence. the
growth and coni|)iirativo pros])erity of this whole Do-
minion. The farm lifeof our country has not kept pac«
with its meri-antile and' manufacturing achievements.

Peojile seem to find more pleasant occupation more agree-

able surroundings and better wages in our cities and fac-

tories.

If the cost of living is to be lowereil. rural life and
pursuits must be shorn of a large part of their drudgery
and be made more attractive, and the most ipiportant stop

in this din ct ion is, of course, education. Next to tl.is

comes the n anufacturer's ability to place city comforts in

a larger degree within the reacli of the people who till the

soil. Outside of the general line of farm implements,

Canadian manufacturers have not done all they miglit in

this respect. The kerosene lamp is still supreme, the

farmer still carries his water while his wife does the milk-

ing, washing and cooking in the same old way.

What is evidently wanted among other things is a line

of plumbing fittings at a moderate price that can be .set up

by the farmer himself; compact systems of heating and
lighting, and devices for the production and utilization of

power, etc. We have applied elTicieney principles to our

industries until they have become aulomatic and their

operatives more or less automatons, but the source of our

subsistence is still being run in a liap-hiizard, wasteful

way, and while we often hear of one man replacing many
in the factory by the aid of improved appliances, the far-

mer's son still supplants only his father who has gone be-

fore him, and in not a few instances doesn 't even seek to

accomplish this, but hies himself citywards.
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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)
Montre*!.

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengamock 20 00

Summerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 2r) 00

Victoria, No. 1 18 50

Victoria, No. 2X 18 25

Victoria, No. 2 Plain.. 18 25

$13 65

15 75

25 00
Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

17 25

17 00

17 00

FINISHED IRON AND STEEL.
Per Found to I<arre Bnyeri. Cent*.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b, Montreal. 2.00

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.25

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.20

Beams and angles, Pittsburgh 1.25

Steel hoops, Pittsburgh 1.30

F.03.. Toronto W»rehon»e. Cento.

Steel bars 2.10

Small shapes 2.30

Wuehonie, Frelcht Mid Doty to Fay. Cento.

Steel bars 1-65

Structural shapes 1-75

Plates 1-75

Frelsbt, Flttabnrcta to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
Montreal.

Plates, 1/2 in. 100 lbs. ... $2 20

Heads, per 100 lbs 2 55

Tank plates, 3-16 in 2 50

Tubes, per 100 ft., 1 inch 9 50

li

IVi in.

ly, "

1% "

2 "

3 "

SVz"
4 "

9 50

9 50

9 50

8 75

11 15

12 10

14 15

18 00

Toronto.

$2 20

2 55

2 50

9 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws 65 & 10%
Sq. & Hex. Head Cap Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45-10-10%
Flat & But. Head Cap Screws 40-10-10%
Finished Nuts up to 1 in. ,

.

75%
Finished Nuts over 1 in. ... 72%
Semi-Fin. Nuts up to 1 in. .

.

72%

Semi-Fin. Nuts over 1 in.

Studs

72% UST PRICES OF W. L PIPE.

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

Cut nails 2 50 2 70

Miscellaneous wire nails. . . 75 per cent.

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

80 & 71/2

75 & 5

45

& 5

& 5

60

60 & 5

35 p.c.

70

60

BOLTS, NUTS AND SCREWS.
Per Cent.

Stove bolts

Coach and lag screws

Plate washers

Machine bolts, % and less

Machine bolts, 7-16

Blank bolts

Bolt ends

Machine screws, iron, brass

Nuts, square, all sizes. . . .4V^c per lb. oflE

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

Fillister head 25 per cent.

Iron livets 75 per cent.

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

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 7y2, 10, 5 p.c. off

Wood screws, flathead.

Brass 75, 10, 71/2, 10 p.c. off

Wood screws, flathead,

Bronze .

.'

70, 10, 71/2, 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer billets, Pittsburgh . .

.

$21 00

Open hearth billets, Pittsburgh .

.

21 00
Forging billets, Pittsburgh 26 00
Wire rods, Pittsburgh 26 00

IRON PIPE FITTINGS.

Canadian malleable, 40 per cent.; cast

iron. 65: standard bushinsrs. 70; headers,

60; flanged unions. 60; malleable bush-

ings, 65 ; nipples, 77i^
; malleable, lipped

unions, 65.

OLD MATERIAL.
Dealer*' Boylnr Prices. Montreal. Toronto.

Copper, light $ 8 50 $ 8 50
Copper, crucible 10 00 10 00

Copper, unch bled, heavy 9 50 9 50

Copper wire, unch-bled. 9 50 9 50

No. 1 machine compos 'n 10 75 9 25

No. 1 compos 'n turnings 8 50 8 50

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 .... 7 25 7 50

No. 1 brass turnings ... 6 00 6 25

Heavy lead 3 50 4 00

Tea lead 3 00 3 00

Scrap zine 3 25 3 50

standard.
Nom. Price.
Dlam. per ft.

y8in$ .051/2

y4in .06

%in .06

y2in .OSya

%in
1 in

Xztra
Slses
Ins.

ysin^

y4in

%in
Yzin

%in
1 in

iy2in

lyjin

2 in

2y2in

3 in

3y2in

4 in

4y2in

5 in

6 in

7 in

8 in

9 in

10 in

Strang, D. Ex. Btronc,
Price Size Price
per ft. Ins. per ft.

5 .12 1^ $ .32

.07y2 %.

.11 iy4

.15 IV2

.22 2

.30 2y2

.36y2 3

.5oy2 3y2

.77 4

4y2
5

.35

.37

.521^

.65

.91

1.37

1.86

2.30

2.76

3.26

3.86

5.32

6.35

7.25

iiyz
.i7y2

iy4in .23y2

lyain .27y2

2 in .37

2y2in .58y2

3 in .76y2 3 in 1.03

Syzin .92 3y2in 1.25

4 in 1.09 4 in 1.50 6

4y2in 1.27 4y2in 1.80 7

5 in 1.48 5 in 2.08 8

6 in 1.92 6 in 2.86

7 in 2.38 7 in 3.81

8 in 2.50 8 in 4.34

8 in 2.88 9 in 4.90

9 in 3.45 10 in 5.48

10 in 3.20

10 in 3.50

10 in 4.12

W. I. PIPE DISCOUNTS.

The following are Toronto jobbers'

disrounts on pipe in effect, April 21,

1913:

standard

V4, % in.

Bnttweld
Black Gal.

% in

?4 to 2 in. .

2 in

2y2 to 4 in. .

4y2 to 6 in.

7, 8, 10 in.

Vd, % in. . .

.

64

69

73y2

49

58
63J^

73 63

X Stronc P. K.

.. 56y2 46y2

.. 64

Lapweld
Black OaL

69y2 59%
72 62

72 62

66y2 55y2

68

69

54

58

59

% to iy2 in.

2 to 3 in. .

.

2y2 to 4 in

4V^ to 6 in

7 to 8 in
XX strong P.

y2 to 2 in 43 33

2y2 to 4 in

66

67

.58

56

58

47

43 33

METALS.

Lake copper, carload

Electrolytic copper 14 25

Castings copper 13 75

Spelter 6 00

Tin 34 00

Lead 4 85

Antimony 16 00

Aluminum 20 00

Montreal. Toronto.

$14 50 $13 50

14 00

13 50

6 00

35 00

5 00

16 00

23 00
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MISCELLANEOUS.
CcBta

Putty. 100 lb. drums $2.75

Red dry lead, 5 cwt, casks, per cwt. 6.40

Glue, French medal, per lb 0.14

Tarred slaters' paper, per roll .... 0.95

Motor gasoline, single bbls., gal. . . 0.21

Benzine, per gal 0.20

Pure turpentine, single bbls 0.67

Linseed oil, raw, single bbls 0.63

Linseed oil, boiled, single bbls. . . 0.66

Plaster of Paris, per bbl 2.50

Plumbers ' Oakum, per 100 lbs .3.25

Pure Manila rope 0.16

Lard Oil, per gal 0.60

CHAIN.
% inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

y-i. inch 3.45

9/16 inch 3 45

5/^ inch 3.35

% inch 3.25

% inch 3.15

1 inch 3.05

boTe qnototlons are per 100 lb. weifbt.

COKE AND COAL.

Solvay Foundry Coke $5.95

Connellsville Foundry Coke 5.20

Yough, Steam Lump Coal 3.88

Penn. Steam Lump Coal 3.68

Best Slack 3.05

Net ton f.o.b., Toronto.

7/16 to Va-in. . .

.

45.00

0.178 to 0.4218.. 56.25

0.125 to 0.175... 62.25

0.101 to 0.120... 67.50

36.00 2L00
45.00 26.25

49.80 29.05

54.00 31.50
FrlcM in cent! per pound are q noted (or the

different cradee.

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $2 50 $2 60

Canada plates, ordinary, 52

sheets 3 70 3 85

Canada plates, all bright... 3 90 3 95

Apollo brand, 10% oz.

(American) 3 90 3 90

Queen's Head, 28 B.W.G. . . 4 30 4 35

Fleur-de-Lis, 28 B.W.G. ... 4 10 4 45

Gorbal's Best, No. 28 4 40 4 65

Viking metal. No. 28 4.00 4.20

OAST IRON PIPE.

6 inches and upwards $32.00

4 inch 33.00

Specials per 100 lbs 3.00

Quotation! f.o.b. foundry.

POLISHED DRILL ROD.

Grade Grade Grade
Dia. In. 12 3

49/64 to IVz-in ..$37.50 $30.00 $17.50

33/64 to s^-in. . . 41.25 33.00 19.25

BELTING—NO. 1 OAK TANNED.
Extra heavy, single and double. . . 60%
Standard 60 & 10%
Cut leather lacing. No. 1 $1.10 lb.

Leather in sides $1.00

BELTING RUBBER.
Standard SQw"

Best grades .'

305J

COLD DRAWN STEEL SHATTINO.

% inch $ 4.95

1 inch 8.05

1% inch 12.65

1% inch 15.30
iy2 inch 16.50

1% inch 19.40

1% inch 22.50

1% inch 25.80
2 inch 29.30

Prices quoted are centa per foot.

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men quahiied to judge the outlook and with whom we
are in close touch through provincial correspondents.

I

I

Montreal, Que., Oct. 5, 1914.—While
it cannot be said that any very material

improvement has developed during the

past week in the business outlook, there

is evidence in all directions that those

responsible for our business administra-

tions are, by keeping their organizations

intact and generally conserving their re-

sources so far as plant additions and ex-

tensions' are concerned, preparing them-

selves for the inevitable influx of trade

which is bound to come just as soon as

the war is over or even earlier.

The Steel Market.

The situation has not changed much
in the steel market. The same small

volume of trade, which is merely

nominal, seems to keep coming in, and

prices in consequence fluctuate little.

With the approach of the fall season,

business in structural sections and
shapes continues to drop off further, al-

though machine sections in small lots

are moving to a fair extent.

Pig Iron.

According to reports received from

T^nited States centres, the present dull-

ness in this market is the quietest period

seen in the last twenty years, and a prac-

tically similar situation exists in Canada.

Little or no pig iron is moving.

Machine Tools and Supplies.

The machine tool market continues

dull. Most shops are able to handle the

limited orders they receive with their

present equipment, and thus no new tools

are meantime required. In the supply

end of the business, small hand-to-mouth

orders compose about 90 per cent, of the

trade that is passing.

Metals.

Another very quiet week in metals

falls to be reported. Sales have been

very limited and prices have not

changed, the small amount of business

not being sufficient to test prices.

Toronto, Ont., Oct. 6, 1914.—^Business

conditions remain micbanged, but the

outlook, generally speaking, is brighter.

There is a probability that trade will

keep at about the present level for some

time to come, as the war promises to be

protracted and financial conditions will

not improve materiall.v until the allies

have assumed a more decided supremacy

over the hostile forces. The outlook is

far from being discouraging, and condi-

tions are a great deal better than might
have been expected under the circum-
stances. Many firms are taking a dis-

tinctly optimistic view of the situation,

and are not at all east down because of
the present temporary depression. It is

generally conceded that Canada stands
to benefit by the war, and it is only a
question of time before this is realized.

Those who display confidence and cour-
age will be the first to reap the benefit
of the stand they have taken. The
stimulus which has been given to the
farming industry by the war will be of
the greatest benefit to the country and,
of course, indirectly to the manufacturer.
The " Made-in-Canada " movement will

no doubt result in a greater proportion
of new industries being established in

this country than in previous years, al-

though the success of the movement will

depend to some extent on the ability of
Canadian manufacturers to compete with
British and foreign concerns. If our
manufacturers can keep down the cost

of production to a point where, with the

assistance of the tariff, competition can
be met, then the number of factoriea

established will be greatly increased.

Some industries, for example, pulp and
paper, are specially adapted to Canadian
conditions, but others not so favorably

situated, require considerably more effort

to allow of operation at a profit.

Conditions affecting the export and
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import trade have not fihanged to any
noticeable extent, excejit that more ships

have been requisitioned for military pur-

poses. A number of these, however, will

soon be back in service, so trade will not

suffer any serious dislocation. Tlie

ocean is clear, but marine insurance is

still sliirhtly above tlie normal figure and
freijrlits are somewliat higher than usual.

Importers are not experiencin": much
difficulty in obtaining delivery of ship-

ments, except for occasional delays. The
lake trade has suffered from the war,

and a number of boats are already laid

up in the various ports. Grain is moving
freely, and this is having a stimulating

effect on railway traffic returns.

Steel Markets
The iron and steel trade is dull, and

shows no material improvement over

last week. Prices are unchanged, and
are keeping firm. Orders for steel shells

are being' widely distributed, and the

firms favored with the business are busy

in certain departments. It is announced

that the International Harvester Co.,

Hamilton, have started operations in

their foundry with other departments

to follow suit. This is encouraging, even

though operations for the present may
not -be on a large scale. The building

trade, although not particularly active,

is showing-more signs of life, and opera-

tions are being continued on the ma-
jority of buildings upon which work was
started before the war.

Municipal work has been considerably

reduced on account of the difficulty in

financing, consequently the demand for

steel products from this source has

fallen off. A few orders for cast iron

pipe have been placed recently, some to

Canadian foundries, and a few orders

have gone to United States' concerns.

There is, however, a strong tendency to

buy as much as possible from Canadian
flrtns, regardless of price. The rail-

roads are buying as little as possible, and
street railway work has been cut down
considerably.

Prices on steel products in the United

States have not changed, the tendency
being, however, towards firmness. Con-

ditions in the steel trade in that country

are not altogether favorable, but the ex-

pectation of increased foreign business

is having a beneficial effect. The domes-
tic demand, however, has fallen off. The
Canadian demand for plates, bars and
other material from United States' mills

has materially increased and a fair vol-

ume of trade is passing.

Pig Iron.

The pig iron market is very dull, and
prices are unchanged, except for a slight

adjustment that has been made in prices

of "Victoria" iron. We are advised

that stocks of this brand on hand are

sufficient to take care of business for

some time, notwithstanding the fact that

the furnace was blown out recently.

Old Material.

Tlie demand for scrap has declined,

and little business is being done. Mer-

chants have considerable stocks on

hand, but prices arc unchanged.

Machine Tools and Supplies

Business is quiet in machine tools.

Two local dealers report having sold

some lathes and other tools to the Elec-

tric Steel & Metals Co., of Welland, Ont.,

for machining shells. There are no in-

quiries of any importance about, with

the exception of those referred to last

week. Supplies are quiet, and there has

been no change in prices.

Metals.

The metal markets generally are stag-

nant, with no change in prices. There

is not much business passing, and the

tendency is towards a weaker market.

London and New York markets are still

closed.

St. John, N.B., Oct. 3, 1914.—"Busi-

ness as I'sual'" has been accepted as the

slogan for New Brunswick manufactur-

ers and industrial houses. They are a<l-

hering to it as closely as possible.

Though depression and pessimism prevail

in some quarters, it is not so to any very

noticeable extent about tlie various in-

dustrial centres here.

At a meeting of the St. .John Board

of Trade this week, various industrial

matters were discussed, and it was decid-

ed to recommend the Government at

Ottawa that the proposed new T. C. R.

elevator to replace that which was
burned be increased in capacity to 1,-

500,000 bushels. The harbor committee

reported upon an inspection of the new
west side wharves nearing completion.

These it is expected will be ready very

soon, and all work will be completed by
December 1. The Maritime Drodiring &
Construction Co., which has had the task

in hand, has worked night and day crews

throughout the summer, and much pro-

gress has been made. The new pier will

accommodate two extra steamers this

winter, and when all has been finished

there will be accommodation for four

400-foot boats.

The Lumber Situation.

Several of the big lumber companies

have started their crews to work in the

North Shore woods. With the supply of

lumber from the Baltic cut off. New
Brunswick operators feel that there will

be a brisk demand for stock, and they

believe that more attention will be given

to the supply of pulpwocid. The new
pulo mill at Bathurst is rapidly nearins

completion and will likely be operated

before next year. The request for pit

props from the Old Country has been

of interest to local lumbermen, who are

endeavoring to place orders. A pleasing

indication of a restoration of confidence

was seen this week when several St. John
lumber mills resumed operations after

having been closed since the outbreak of

the war.

Rail Expansion.

The St. John Street Hailway Co. has

decided to continue at once with its

work of con.structing the new line to

Coldbrook and Glen Falls, temporarily

abandoned at the commencement of the

war. The company is advertising for

about 100 men to rush the job which may
i)e completed this winter.

S. B. Wass. chief engineer for the Sti

•Tolin and Quebec Railway Co., said this

week that they expected to have the

stretch of the Valley Railway from

Oagetown to Centreville, N.B., ready for

operation about the last of the month;

when it will be taken over by the T.C.R.

New Company.
The Globe Educator Syndicate Co. has

been formed in this city for the manufac-

ture and sale of an interesting educa-

tional device for which the patent is held

by a St. John man. S. C. Matthews. It

had been at first intended to have the

article manufactured in Germany, but

the war has changed these plans, and

it is now possible that the industry may
be established here.

Trade Gossip

Welland, Ont —The Canada Forge Co.

and Canadian Billings and Spencer have

been awarded contracts for large quan-

tities of 15 and 18-pound shells by the

Department of Militia.

The Empire Mfg. Co., London, Ont.,

has been awarded a contract for brass

goods by the City of Winnipeg for the

water service system.

Mr. J. Smith, structural steel engineer,

has been appointed by the Toronto

Board of Control clerk of works on the

new registry office at a salary of $150 a

month.

Keep Factories Running—Addressing

the members of the Windsor Board of

Trade at their weekly luAcheon on

October 1, Major J. C. Tolmie, M.P.P.,

urged local manufacturers to keep their

factories running, "even if you only

break even." E. G. Henderson, presi-

dent of the Canadian Manufacturers'

.Association, and head of the Canada
Salt Co.. declared there was a limit to

the capacity of the warehouses and the

credit of manufacturers. "The best

way to help out in the present crisis is

for Canadians to buy goods made in

Canada," he said.
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TRADE AND COMMERCE RECORD

I
Dealing With the Steps Being Taken and Progress Made

To Achieve and Maintain a Dominant Place in the M

EUROPEAN EXPORT OF MA-
CHINERY BELTING.

THE value of machinery belting of

leather, wool or cotton, and of

other materials exported from
Germany and Austria-Hungary in a re-

cent year was as follows :—

-

From Germany—1912.

Of leather £ 317,000
Ot cotton, wool, or other coarse

uninial bair , 233,000
Of textile materials combined with
rubber 185,000

Total .:. £ 730.000

From Austria-Hungary—1913.

of leather £ 20,400
Of cotton or wool 700
Of other materials 2,100

Totiil f 23,200

From (Jreat Britain—19i:i.

The United Kingdom exports of ma-
chinery belting to all destinations in

1913 were as follows:

—

Of leather £ ('83,000
Of woven hair or cotton 542,000
Of ot her materials 394.000

Total £l,(i19,000

Leather Belting.

The following statement shows for a
recent year the principal markets for

German and Austro-Hungarian ma-
chinery belting of leather and the

amounts sent to each. Figures for the

United Kingdom have been added for

comparison.

Germany leads in the Swedish, Danish,

Italian, and Swiss markets. German
competition is severe in Roumania, Rus-

sia, and Uruguay. Austria has a fair

share of the trade in Bulgaria and Rou-

mania, but is hopelessly out-distanced by

Germany and the United Kingdom in the

remaining markets.

®
CANADIAN PATENT ORDERS AND

REGULATIONS
THE following is a copy of a Special

Act respecting patents of invention

made under the "The War Measures

Act, 1914," which has been passed to

govern conditions due to the present

trouble :

—

1.
—'

' Commissioner '

' means Commis-
sioner of Patents, and includes the De-

puty Commissioner of Patents.

2.—The Commissioner may, on the ap-

plication of any person, and subject to

such terms and conditions, if any, as he

may think fit, order the avoidance or

suspension, in whole or in part, of any

patent or license, the person entitled to

the benefit of which is the subject of any

State at war with his Majesty, and the

Commissioner, before granting any such

application, may require to be satisfied

on the following heads:

—

(a)—That the person entitled to the

EXPORTS or MAC'HINEKY BKI.TIXO AND L,EATIIKK.
From

,(teriiiun.v
('ountry (o which Exported. (191*.!)

/ £
Colonial and neutral markets

—

1.300
British India .VW
Australia 2,;tOO
Norway 22,9.''iO

Sweden (),.'iOO

Denmark 4.;«0
Netherlands 2,3.%
France 1.4.'iO

Siniln l.KX)
Tortugal 2;!.7.">()

Italy 2,100
Bflilsrarla 13,000
Ronmanla 131,700
Kussia 3,250
Turltey 1,000
Kgypt 16,800
Swilr.erland 3.f>riO

I)iiti-h Ka«t Indies 700
Phina
.Japan 1.400
Mexico 2,200
f'nha (1,200

BPiir-il 2,4.10

Iriiffay 8.7<K»

Aritentin* 3.350
f'hlle

I2£3.350
Total t* «l)OTe destinations

£5.800
Riports to I'nited Kingdom

From Austrlii-
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the same effect as if granted prior there-

to, provided such expiration occurred on

or after the 4th day of August, 1914.

5.—The Commissioner may refuse to

register the assignment of any patent

made by a subject of any State at war
with his Majesty, and filed in the Patent

Office on or after the 4th day of August,

1914, unless satisfied that such assign-

ment was made in good faith and not

for the purpose of evading any of the

provisions of the foregoing orders and

regulations.

6.—The term "person'' used in these

orders and regulations shall, in addition

to the meaning given thereto by par.

(20) of Section 34 of "The Interpreta-

tion Act," include any Government de-

partment.

7.—These orders and regulations shall

come into operation as and from the 4th

day of August, 1914.

Contributed by Marion & Marion,

Patent Attorneys, Montreal.

OPPORTUNITIES FOR CANADIAN
MANUFACTURERS.

THE Department of Trade and Com-
merce, Ottawa, advises that enquiries

have been received regarding goods

which could be secured from Canada to

take the place of those formerly obtained

from sources of supply now cut off. The

opportunity is presented to Canadian

manufacturers to supply at least a pro-

portion of these goods, and thereby open

np the way for a large and increased

business. Amongst the articles enquired

for, the following list may be of in-

terest :

—

Gimlet-pointed cotch screws; iron

screws (flat) ; iron screws (round heads)

;

brass screws (flat heads) ; brass screws

(round heads); cut tacks; bolts and

nuts (cup, square, square) ; bolts and

nuts (square round square) ; spout bolts

and nuts; crucible cast steel files (flat,

half-round, round, square) ; mill saw

(one or two square edges) ; horse rasps

;

wood files and rasps; air guns; augurs;

axes; bits; braces; brackets; carpet

sweepers; sash cord; chisels; choppers;

clippers; clothes pegs; manure forks;

potato forks; hack saws; hammers;

handles (hammer); hatchets; la^wn

mowers; padlock hasps and staples;

pliers; scissors; saws; stones (hones and

slips) ; tin openers ; vices ; wrenches.

®
CANADIAN TRADE.

FOR the month of August which was

the first month of the European war,

the total Canadian trade reached an ag-

gregate of $100,374,000 compared with

#97,832,000 for the corresponding month

of 1913, according to a trade statement

issued on October 5 by Hon. J. D. Reid,

Minister of Customs.

While there has been a falling-off in

iraports, the statement declares that a
liealthy condition exists in the trade of

the Dominion. During August last, Can-
ada exported $8,780,000 worth of animals

and their produce, as against $4,817,000

for August, 1913. For the five months
of the present fiscal year ending August
31 last, the total exports under this

head were $26,063,000, as against $17,-

901,000 for the corresponding five months
of the previous year.

There is also an increase in the value

of manufactured articles exported. For
August last, these amounted to $5,049,-

000, as against .$4,911,000 for August,

1913. For the five months, the exports

of manufactured articles were .$26,728,-

000, compared with $20,963,000 for the

corresponding period of 1913.

Coin and bullion imported into Can-
ada during August reached the total of

$11,452,000 as against $572,000 for Aug-
ust, 1913. During August $7,425,000

worth of domestic asrricultural products
were exported, and $10,924,000 worth of

foreign agricultural products.

Trade for the Year.

This summary of the trade of Canada
for the twelve months ending with July,

with comparative figures for the corres-

ponding periods of the three preceding
years, are the last trade figures that will

appear covering a period unaffected by
the war.

Imports in merchandise, which in 1913
advanced more than $100,000,000 worth,
show a decline exceeding that amount in

the last year of record, and are about
ten and a half millions under the total

for 1912. Duty collected in 1914 is down
about twenty and a half million.

Exports Greatly Increased.

Exports, however, continue to grow.
that side of the sheet exhibiting an ad-

vance of almost $66,000,000 worth in

the outgo of the country's produce, as

compared with a $47,000,000 increase in

1913, and $46,000,000 in 1912, over the
preceding year in each case. The decline

in aggregate trade is thus correspond-
ingly reduced.

Trade With Germany.
An interesting portion of the state-

ment relates to the trade of Canada
with the various countries of the world,

showing that our impwrts from Germany
in the twelve months ending July 31
amounted in value to $13,557,621, and
our exports there to $4,511,153, a trade

now totally wiped out by the war.

Summary for Year.

The total trade summary for the last

year is:

Imports—Dutiable goods, $366,858,-

417; free goods, $196,320,267; total mer-

chandise, $563,178,684; coin and bullion,

.$14,757,635: total imports, $575,936,319;

duty collected, $97,094,410.

Exports—Canadian produce, $431,974,-

001; foreign produce, $29,841,099;
total merchandise, $461,815,100; coin

and bullion, .$21,614,085; total exports,

$483,429,185.

Aggregate trade, $1,061,365,504.

Trade Gossip
The Port Arthur Wagon Co., Port

Arthur, Ont., have commenced delivery

of part of the wagon order for the
Militia Department.

The A. R. Williams Machinery Co.,

Toronto, has recently sold a number of
lathes to the Electric Steel & Metals
Co., Welland, Ont.

The Gait Brass Mfg. Co., of Gait, Ont.,

has been authorized to increase the
capital stock of the company to $100,000,
and change the name to that of the Gait
Brass Co., Ltd.

Welland, Ont.—The Canada Forge Co.
and Canadian Billings & Spencer have
been awarded contracts for large quan-
tities of 15 and 18-pound shells by the

Department of Militia.

The Canadian Fairbanks-Morse Co,

Toronto, has received an order from the

Electric Steel & Metals Co., Welland,
for three 18-inch McDougall (Gait)

lathes and a drill press.

The Robert W. Hunt Co. has removed
its Vancouver. B.C., office and cement
and physical testing laboratories from
the Bank of Ottawa Building to the

Standard Bank Building, 508 Hastings
Street West.

The Canadian Fairbanks-Morse Co.,

Toronto, has received an order from
the corporation of Englehart, Ont., for

a 70 h.p. Fairbanks-Morse gas engine

for driving a Morris 3-stage turbine

pump. The town has also placed an
order with the company for a 15 h.p,

Fairbanks-Morse gas engine to drive a

Goulds' triplex pump.

Soo Canal TrafSc Decrease.—With a
decrease of half a million tons from
August, 1914, the statistical report of
the September traffic through the St.

Mary's Falls canals, issued on October
4. shows a decrease as compared with
the corresponding month last year of two
and one-half millions. For the month
of September, 1913, the figures show a

total tonnage of 10,910,363 and, for this

year, 8,417,716. Increases are shown in

flour, wheat and salt, while grain, coal

and iron ore show decreases. There were
nearly six hundred fewer vessels pas-

sages through this year. The Canadian
canal carried through 920.454 tons more
than the American side, with 996 less

vessel passages. The number of pas-

sages show a decrease of 2,850.
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Specific Industrial Opportunities for Manufacturers
By a Staff Reporter

No individual, however generally superior in the eyes of his fellows, has a monopoly
of gifts or is a perfection in personality, and we esteem it well that it is so. In like manner
no one location in our Dom,inion has a m,onovoly in the m,atter of attracting industries.

With the almost endless variety of the latter there is fortunately an equivalent personal

condition existent; m,anufacturers have therefore a wide choice and can shrewdly estimate

the value to themselves of the different facilities offered.

i

I

WELLAND, ONT.

THE town of Welland was in-

corporated in 1878, and grew

steadily until about five years

ago, when the population was 4,000.

Since then the population has in-

creased to 8,000, and the town has de-

veloped into an important manufactur-

ing centre. Welland is favored with ex-

cellent transportation facilities. The
"Welland Canal runs through the town,

affording direct water communication
between the St. Lawrence River and the

Great Lakes. The canal is of inestim-

able value, and will be to a greater de-

gree when the enlargement is com-

pleted. Raw materials come in at low

rates, which is an important factor for

such industries as are located at Wel-
land.

The railroad service includes seven

systems—the Grand Trunk, Michigan

Central, Toronto, Hamilton and Buffalo,

Canadian Northern, Canadian Pacific,

Wabash and Pere Marquette. The elec-

tric railways comprising the Niagara,

St. Catharines and Toronto Railway and
the Niagara, Welland and Lake Erie,

afford an excellent suburban service. On
account of the close proximity to the

border, Welland is in the Buffalo switch-

ing group, and takes the Buffalo rate

from the United States. The roads all

centre at Welland and so create competi-

tion, which secures efficient service for

the manufacturers.

Another important factor for an in-

dustrial centre is cheap power. Two
companies—the Ontario Power Co. of

Niagara Falls, twelve miles ea.st of Wel-

land, and the Dominion Power Co., De-

eew Falls plant, about twelve miles to

the north, supply the town with current

at low rates, varying according to the

quantity of power used and the load fac-

tor, an average being about %e per

k.w.h. Natural gas forms another im-

portant factor; Welland being situated

in one of the biggest natural gas belts in

Canada, and gas is sold for 25c to 30c

per thousand feet for domestic purposes,

with a special rate to miinufacturers. On
account of the comparatively low freight

rate on coal, this material can be ob-

tained at low cost. For the same reason

crude oil only e&sts 3V2C a gallon de-

livered in tank cars.

With the above mentioned induce-

ments, prospective manufacturers could

hardly expect concessions from the

town; as a matter of fact, the majority

ol the concerns which have located have
done so only for the commercial advan-

tages obtainable. Free sites, however,

can be secured from private individuals,

and the town offers a fixed rate of taxa-

tion for ten years and water for manu-
facturing purposes at cost of pumping.
Welland does not sit down and trust to

Providence to obtain new industries for

them. The Board of Trade, fully alive

to the situation, has an Industrial Com-
missioner, who has been exceedingly

active, and, what is more important, suc-

cessful, in his efforts to develop the in-

dustrial possibilities of the district. It

goes without saying that a town may
have any number of attractions, but un-

less they are presented to prospective

manufacturers in a proper manner, the

results will not be satisfactory, and the

town, to all intents and purposes, will

hardly be on the map.

Welland has been particularly for-

tunate in the type of industry which it

has secured. It is generally conceded

that foundries and steel plants form an

attraction for the establishing of other

industries not necessarily directly con-

nected with the iron and steel trade. In

this particular case we have the Can-

adian Steel Foundries, Ltd.; Electro-

Metals, Ltd.; Page-Hersey Iron Tube &
Lead Co., and the Canada Forge Co., all

doing a big business. Other large con-

cerns established in Welland include the

John Deere Plow Co., Plymouth Cord-

age Co., Billings & Spencer Co., Stan-

dard Steel Construction Co., Hamilton

Tube Co., and several other smaller

factories.

The greater number of the above con-

cerns are branches of prominent firms,

with headquarters in the United States.

The location of Welland is particularly

good for Canadian branches of United

Stales concerns, being within easy access

of many of the principal manufacturing

centres of that country. Manufacturers

in the United States often prefer to

have a branch established irt Canada as

near headquarters as possible, and when

this can be obtained with other valuable

considerations, towns such as Welland

usually benefit.

SAULT STE. MARIE, ONT.

THE town of Sault Ste. Marie is situ-

ated on the "Soo" Canal, which con-

nects Lakes Huron and Superior, and
through which all the shipping passes
from Duluth and Port Arthur to points

on the lakes east of the canal. During
the season of navigation, the tonnage
passing through the canal is enormous,
being estimated at about 70.000,000 tons;

these figures being for both the Can-
adian and American locks.

Sault Ste. Marie has a population of
ever 13,000, and is perhaps best known
as being the headquarters of the Lake
Superior Corporation, one of the largest

concerns in Canada and comprising as

subsidiaries the Algoma Steel Co., Al-

goma Eastern Railway, and Algoma Cen-
tral Railway; while the Lake Superior

Paper Co. is closely associated. The
surrounding country is rich in iron,

making it a logical location for iron and
steel industries, while coal brought via

the lakes can be obtained at compara-
tively low cost.

Large timber limits are within easy

reach of the "Soo," an important fac-

tor in the development of this district

by the establishing of pulp and paper
mills and saw mills. The district is rich

ii: copper and nickel, which are being

mined at considerable profit, although

large prospects are still untouched. It

will thus be seen that the prospects for

extensive industrial development are ex-

cellent, there being so many features in

favor of expansion.

The Lake Superior Corporation is the

most important concern. Here are

operating a Bessemer steel plant and
rolling mills, also blast furnaces, while

open hearth furnaces have been built

and a large quantity of steel rails are

turned out every year. The Lake Su-
perior Paper Co. has both paper and
sulphite mills. The Algoma Central

Railway makes connections with the

Canadian Northern Ontario Railway,
and the Grand Trunk Pacific will soon
be linked up, making, with tlie water
route, excellent transportation facilities.

Sault Ste. Marie has been an impor-
tant shipping centre for several years,

but has developed considerably in this

respect latterly on account of the canal.

Ill 1797 the first lock on the American
Continent was built here, but was de-

stroyed by flre in 1812. During the
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years 1888-1895, the Dominion Qovern-

ment built a lock 900 feet long and 60

feet wide at a cost of nearly $4,000,000,

the result being that the "Soo" enjoys

the distinction of having one of the

largest locks in the world.

®
THREE RIVERS, QUE.

THE city of Three Kivers, the second

oldest city in Canada, founded in the

year 1634, is located at the conilucnce

of the St. Maurice and the St. Law-

rence Rivers, the former emptj'ing into

the St. Lawrence at this point through

tliree channels; thus giving the city its

name. The advantages of its location <n

a promontory overlooking the rivers

made it a natural meeting place for the

early traders, and, as the country grew

in population and the rich lumbering,

agricultural and mineral resources be-

enme more and more developed, the '.m-

portance of the city as a manufacturing

centre began to be fully realized.

The excellent natural harbor advan-

tages have been supplemented by over

two miles of docks, which are being con-

stantly extended so as to accommodate

the largest ships. An abundant supply

of hydro-electric power is developed

within twenty miles of the city at Shaw-

inigan Falls, and at other points, and

is botii cheap and reliable. A large por-

tion of the raw materials required by

many different manufacturers are avail-

able from the surrounding districts.

These advantages along with good labor

conditions and efficient railway service

has made this city an attractive loca-

tion for a large number of industries.

Manufacturing.

The Wabasso Cotton Co. and the St.

Maurice Valley Cotton Mills, Ltd., each

capitalized at over $1,250,000, employ

about 2,000 bands and turn out the

highest class of product. The Canadian

Pacific Railway at this point connects

up with the St. Maurice Valley Railway

and maintains large shops aud yards. At
Shawinigan Palls and Grand Mere, a

short distance away, are located tlie

Laurentide Pulp & Paper Co., the

Northern Aluminum Co., Shawinigan
Water & Power Co., The Belgo-Canadian

Pulp & Paper Co., and the Canadian
Carbide Co.

Within the confines of the city itself

one of the oldest industries is the cof-

fin trimmings and casket factory of

Girard & Godin, and one of the '.argest

is the plant of the Wayagamaek Pulp
& Paper Co., which has an annual pay
roll of over $500,000. Among otlier in-

stitutions are the plants of the Tebutt

Shoe & Leather Co., the Balcer Glove

Mfg. Co., the Robert Ryan Co., the Can-

ada Iron Corporation and the Diamond
Whitewear Co, The Grand Trunk, In-

tercolonial and Delaware & Hudson rail-

ways also have connection with the city.

Lumber Industry.

It is estimated that about 200,000,000

feet of timber come down t!ie .St. Mau-
rice annually to be converted into lum-
ber, pulpwood and paper by the mills

in and around the city. Of this amount
the Gres Falls Co, uses about 50,000,000

feet annually, and the St. Maurice Lum-
ber Co. manufacturers about the same
amount into lumber and pulpwood. The
latter concern employs in all about ,3,000

men and 650 horses in its various

branches. The rest of the timber in-

dustry is divided among a number of

smaller plants.

Three Rivers is an old city v.ith mod-
ern ideas, as is evidenced by the order

and lack of an excess of unsightly poles

in the streets. There is an abundance of

schools, churches, hospitals, parks and
other public institutions. The population

has more than doubled in the last 20

years, the customs receipts have in-

creased 150 per cent, in five years, and
the city is rapidly taking- its place

among the most popular cities in

Canada.

GERMAN TRADE.

IN the concluding article of the series

on German trade which have been ap-

pearing in recent issues of the Depart-

ment of Trade and Commerce Weekly
Report it is stated that it does not

appear possible for Germany to recover

her abandoned trade, for as a general

proposition it may be laid down that the

building up of export trade is a slow

business, and if interrupted for a year
or more, its recapture presents a most
difficult problem. For the time being

the opportunity for Cauada is patent,

and we should so make our plans and
develop our methods that we may cap-

ture as much as possible and retain all

that we capture.

It will not be forgotten in Canada that

in 190.3 Germany declared a small econo-

mic war by contesting the right of Can-
ada to grant a preference to the Mother
Country, and imposed maximum duties

as a penalty, thereby bringing into

operation the Canadian surtax and cut-

ting down German trade by one-half,

during a period of Canadian expansion;

but in 1910 Germany admitted defeat

by withdrawing from the arbitrary posi-

tion she had taken up in 190,3. During
the seven years of economic hostilities,

the fact was demonstrated that Can-

adian trade was far more valuable to

Germany than German trade to Canada,

because the former consisted of manu-
factured goods and the latter was largely

composed of foodstuffs which the world

must have, Tlie industrial development
of Germany compelled purchase of
wheat, and it did hot matter to Canada
to whom she sold it, for wheat, like

water, finds its level.

®

Trade Gossip
Montreal, Que.—The new officers of

the Montreal Publicity Association elect-

ed on September 29, are as follows:

—

Hon, president, Theodore Morgan; presi-

dent, Fred. A. Scroggie; first vice-presi-

dent, H. A. Robert; second vice-presi-

dent, Charles Fee; secretary-tieasurer,

W. II. Mercheson ; directors, Messrs. F.
A. Covert, E. M. Emery, L. R. Greene,
E. H. Law.son and R. S. Muller.

Dominion Steel Dividend.—Dirpctors of
the Dominion Steel Corporation met in

Montreal on October 5 and declared the

regular quarterly dividend of V/o per
cent., payable November 1 next. J. H.
Plummer, president of the Corporation,

stated after the meeting that there was
little appreciable change in the steel

situation, but that the directors were
hopeful of the future, and had several

important lines out for new business.

Pit Props Wanted.—A delegation of

representatives of the British Board of

Trade has been in Ottawa interviewing

the Minister of Trade and Commerce
with reference to securing in Canada
supplies of timber for pit props in Brit-

ish collieries. The supplies heretofore

were secured in Russia or Norway, but

the war has interfered with importation

from that source. The delegation has

learned that the timber can readily

enough be had in this country, but the

prices will be very considerably in ex-

cess of wliat has usually been paid. They
are now en route to Newfoundland to

make similar inquiries there.

Victoria, B.C.—Plans for an energetic

campaign, which has for its object the

development of local industries, were

discussed at a meeting held a few days
ago by the committee of the Victoria

and Island Development Association re-

cently appointed for the purpose. The
increased prosperity of those industries

now located in the city anA the attrac-

tion of others of a nature capable of de-

velopinsr the immense natural resources

of Vancouver Island is the aim of the

movement. Harry Bullen occupied the

chair, and among those present at the

meeting were Messrs. H. B. Thomson,
M.P.P.: F. A. Pauline, ,T. L. Beckwith,

R. W. Douglas, C. Pen dray. H. W. R.

Moore, G. Williams, E. Billinghurst. J.

L. Hunter, Aldermen Okell and Todd,

and Commissioner Cuthbert. Mr. Bullen

was appointed permanent chairman of

the committee.
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INDUSTRIAL \ CONSTRUCTION NEWS
Elstablishraent or Enlargement of Factories, Mills, Power Plants. Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining News.

engineering
Smith's Falls, Ont—Tlie by-law was

cnriiod last Jlonday to loan $25,000 to

tlie Aluminum Castings Co., of Ottawa.

Edmonton, Alta—Xortli Alberta Lum-
bi'i- Co. contemplates installing- a 1.000

li.p. generator for power and lighting in

tlu'ir sawmill.

Joliette, Que.—A hydro-electric plant

will be installed here. The contract has

been let to Arseneault & Plamondon, of

Montreal, for the construction of a dam
and power house.

Duncan, B.C.—The completion of the

municipal power plant has been delayed

on account of the prohibition placed on

shipment of the engines from Glasgow,

Scotland, by the British Government.

Fraserville, Que.—Tenders will be

called later in the year for additions tt)

tlie power house, including penstock,

waterwheel, dynamos and motors, at an

estimated cost of $25,000. E. Tallis is

the clerk.

Toronto, Ont.—Prospects for a new
machinery hall at the Exhibition in time

for next year's annual show are not very

bright, but a by-law may be sent to the

people on New Year's Day. Plans and
specifications have been made, but the

Controllers have refused to take any

action until the cost is known.

Electrical
Beaverton, Ont.—The new Provincial

Hydro power development plant at Was-
dell's Falls will be formally opened on
October 7 l)y Sir Adam Beck.

Beaverton, Ont.—The first generating

plant to be constructed by the Ontario

Hydro-Electric Commission has been

completed. This i.s at Wasdell's Falls,

and as a result the Beaverton district

will be supplied with power anil light.

Another Hydro enterprise, known as the

E\igenia Falls development, is in course

of construction.

Municipal
Port Hope, Ont.^The intake pipe for

the waterworks system will be extended

on the advice of the Provincial Board
of Health.

Bedford, Que.—-The waterworks by-law-

has been carried, but tenders will not

be called until next year. The estimated

cost is .$35,000.

Calgary, Alta.—The municipal electric

light department controlled by the

city, shows a net profit for the year of

over $21,000.

Regina, Sask.—The City Council is

contemplating an extension to the pump
house and sewage disposal works, esti-

mated to cost $5,000. F. McArthur is

Engineer.

St. Thomas, Ont.—The City Council

has boiTowed $18,000 from the surplus

funds of the local Hydro-Electric De-
partment for the purpose of continuing

local improvements.

Weston, Ont.—Application has been
made to incorporate Weston as a town.

The population of the municipality is

about 2,200. Should the application be

favorably received by the Railway
Board a town will be created on Jan-

uary 1st.

London, Ont.—This will be a record

year for expenditure on civic works in

Liindon, the total now in sight for storm

sewers and other street improvements
being .$700,000. The Engineering De-

partment has 472 men at work, which is

tiie largest force in years.

Calgary, Alta.—A dozen members of

the Board of Trade gathered on Septem-
ber 24 at the meeting devoted to the dis-

cussion of the important subjects of how
to stimulate manufactures and take ad-

vantage of the new market which has

been opened with the tying up of Ger-

man commerce during the war.

Sault Ste. Marie, Ont.—The twenty-

year friinchise of the Tagona Water &
Light Co., which has been the only

source of supply in water and electricity

energy in this city, expired on October

1. The system has now been taken over

by the city, and will be operated along

the lines of the Hydro-Electric system,

with a appreciable reduction in rates.

Begina, Sask.—In view of the fact

that a much larger number of settlers

are in need of assistance in drought-

stricken parts of south-eastern Sas-

katchewan than was at first supposed,

the Provincial Government has decided

to spend $750,000 in road and bridge

construction in these parts. The original

intention was to expend $500,000. In

all. 150 crews are now at work, averag-

ing twenty-five men to a crew.

St. Thomas, Ont.—It was reported at

the meeting of No. 5 Committee last

Thursday evening, that the sum of $36,-

000 would he required to carry out the

authorized permanent improvements to

the gas plant. Of this the extensions and
enlargement will cost about $12,500, the

benches and other improvements about

$22,000. while the remainder is for con-

tingencies.

Whitby, Ont.—At a largely attended

meeting held in the Town Hall here on
October 1 of rejjresentatives of the vari-

ous municipalities in the counties of
York and Ontario between Oshawa and
Toronto, the plans for a permanent high-

way, to be undertaken partly with a view
to providing employment, were further

advanced, and a committee was fonned
to go into details and report to the dif-

ferent councils interested.

New Toronto, Ont.—Work is progress-

ing rapidly in connection with the new
water undertaking. The pump and filter

building is ncaring completion, and long

sections of the mains have been laid.

Work is to be started on the intake pipe

this week. It is expected that the whole
system will be in operation by the end
of November. The village council has
passed a by-law for an issue of deben-

tures amounting to $25,000 to cover the

cost of waterworks construction.

General Industrial

Hawkesbury, Ont.—Construction of
the new mill for the Hawkesbury Board
and Paper Mills will ])robably start

shortly.

InsersoU, Ont.—It is reported that C.

C. Morrison has a number of men at

work making repairs at the City Mills

with a view to recommencing the manu-
facture of flour about the middle of

October.

St. Stephen, N.B.—The new shoe fac-

tory of Clark Brothers in King Street

here was destroyed by fire on September
29. The loss in building and stock is

placed at about $35,000. with $28,000 in-

surance.

New Westminster, B.C.—Work has

already connnenced on alterations to

Columbia Cold Storage Co. building,

which will be occupied by the Brack-

man-Ker Milling Co., and used as a

warehouse during the construction of

the company's elevator and warehouse

I
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which will begin shortly. The elevator

will have a capacity of 51,000 bushels.

Brampton, Ont.—Representatives of

a United States firm, which manufac-

tures furniture decorations, electric

light fixtures, etc., have been visiting: this

town looking: for a suitable building in

which to establish a factory.

Calgary, Ont.—The local leather fac-

tory has received an order to supply sad-

dles to the British Government, and it

is intimated that if the first shipment

is satisfactory a big order will follow.

The same company has just completed

a lars:e order of saddles for the Canadian

Mounted Police.

Hamilton, Ont.—It is announced that

the Proctor & Gamble Co., who are pro-

jiosins to build a soap factory here, will

erect a larger plant than was originally

contemplated. The main building. 200 x

60 feet, will have four storeys instead of

two, and another building will be in-

creased to three storeys.

St. Thomas , Ont.—Owing to the

money stringency, the big plant and
stock of Thomas Brothers, Ltd., now in-

solvent, valued at $250,000, which was
offered for sale by the liquidator, G. T.

Clarkson, of Toronto, was not sold, as

not a single bid was made for the plant

or for an equity in real estate valued at

$30,000, which was also held by this com-

pany. As this industry, which employed
about 250 men. has been shut down for

the last six weeks, a movement is on foot

to raise local capital to reorganize and
start the business again.

Railways—Bridges
New Westminster, B.C.—^Mayor Gray

has reported to the council that the

agreement with regard to the Great

Northern depot site has been executed

and signed by the Government.

Brockville, Ont.—The ratepayers of the

Township of Kitley have voted down by
a, large majority a by-law to bonus the

proposed Gananoque. Arniirior and Ot-
tawa Railway to the amnunt of $25,000.

Toronto, Ont.—The Toronto Board of

Harbor Coii>missioners are making pre-

parations for the construction of a .steel

lift bridge at Cherry Street over the Don
Biver. The bridu'o will cost $95,000. It

will be 80 feet wide and 120 feet long,

built on concrete piers resting on the

solid rock. The lift will be operated by
electricity, and will permit the entrance

of small vessels into the river.

London, Ont.—Chief Engineer Gaby of

the Provincial Hydro-electric Commis-
sion, is in touch with prominent New
York engineers and passenger car de-

signers, with a view to obtaining the

mo.st up-to-date model of passenger car

for the London & Port Stanley Railroad,

now in process of electrification, the car

to be made the standard for all Hydro-

electric railways to be constructed

throughout the Province.

Victoria, B.O.

—

A meeting of the

various parties interested in the con-

struction of the bridge across Selkirk

water by the Canadian Northern Paci-

fic railway will be held shortly. All those

who have interests as public authorities

or as private individuals are being in-

vited to attend. A representative of the

railway company, probably the divisional

engineers, will be present to represent

the railway's side of the case.

Weston, Ont.— The council expect

to receive judgment sliortly from the Do-

minion Railway Board in regard to the

Grand Trunk subway on Main street.

The municipality has submitted a traffic

census and also evidence regarding the

life of the present structure. E. A.

.Tames, engineer for Weston, has sub-

mitted a plan for a steel subway at an

estimated cost of .$18,000. The car

tracks would be in the centre and the

vehicular traffic would be on the outside.

Two steel piers would support the

structure.

Goderich, Ont.—Contractor Campbell,

of Strathroy. and Mr. Butler, of London,

have been here to get some information

recrarding the present status and future

possibilities of the West Shore Rail-

way. These gentlement are owners of a

good railway building plant, and being

desirous of keeping it busy, are pre-

pared to consider any proposition for

the completion of the West Shore line.

They would expect to make a contract

for the work with the municipalities

up to the point of finishing the road

ready for operating.

London, Ont.—The Port Stanley Rail-

way Commission has been notified that

steel for the rebuilding of the railway

will be delivered this month. This steel

includes a purchase of about $100,000

worth of material and comprises rails, tie

l)lates and angle bars. The shipment

will be made by the Algoma Steel Co.,

the successful tenderers. The relaying

of the tracks, with the grading and other

work necessary in this connection, will

be proceeded with as soon as the steel is

ilelivered, and it is anticipated that the

work will be completed before the end of

September.

Montreal, Que.—At the annual meet-

ing of the Sherbrooke Railway & Power
Co., held on September 29, the old board

of directors was re-elected. S. L. Spaf-

ford, of Lennoxville, Que., was added to

the board. In his address to the share-

holders, C. J. McCuaig, the president, in

referring to the outlook of the company,

said in part :—'
' The company has

contracted for the greater part

of the power available from its

present development, and earnings

should show a satisfactory increase

as soon as normal conditions again pre-

vail. The company's power plant and

lighting systems have been kept in a high

state of efficiency, and a considerable

amount has been expended in the upkeep

of the street railway."

Guelph, Ont.

—

J. N. Stanley, district

superintendent of the Hydro-Electric

Survey, accompanied by G. F. Hanning

and a gang of seven men have arrived in

the city, and will remain here for per-

haps a week and a half. Mr. Stanley

stated that they were here to make a

survey for another Hydro-Electric Rail-

way from Guelph to Toronto. He said

this line would be a sort of a main line

through Western Ontario and might be

continued even past Guelph. It would

be built to connect with the pro-

posed line to run north of Guelph and

also with the one from Hamilton to

Guelph, making this city a central point

for Western Ontario. Mr. Stanley was

not positive of the route which this main

line would take, but he was of the opin-

ion that it would go as direct as possible

to Toronto, passing through Milton and

avoiding Acton and Georgetown. It

would probably run in some places close

to the new line of the Toronto Suburban

Railway. He stated that the estimates

for the other lines north and south of

Guelph were almost completed and

would be published in a very short time.

He refused to divulge any of the figures,

although admitting that he knew what

thev are.

Contracts Awarded
Regina, Sask.—North Western Elec-

tric. Ltd.. Kerr Block, has obtained the

contract for liirhting system in new wing

of general hospital.

Athabasca, Alta—A contract has been

awarded to the .Tamieson Construction

Co., of Edmonton, for the construction

of a reservoir and filter.

Harwick, Ont.—Park Bros,- of Chat-

ham have been awarded a contract for

the construction of a pump house, and

for supplying pumps, etc.

Winnipeg, Man.—A contract has been

awarded to the .J. F. Justice Co., Winni-

peg, at $1,087, for labor and materials

required for the erection of the civic

gas testing laboratory.

Richihucto, N.B.—The contract for

extension to the breakwater has been

awarded by the Dominion Government

Department of Public Works, to En-
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The Vacuum System of Heating for Industrial Plants
By W. H. Baldwin

•

The necessity for heating factory, office, and public buildings during the major portion

of each year on this continent, has called forth both engineering ingenuity and enterprise,

and the economic aspect of the subject naturally appeals to those who manage and direct

such institutions, affecting as it does the three-fold feature of employees' welfare, production,
and fuel expenditure.

DURING the last ten years, manu-
facturing: plants in Canada and
the United States have made

wonderful strides in their development.

Improved methods and better machin-
ery have gone a long way towards
cheapening production and improving
the quality of the product, and were, of

course, the first to receive the attention

of the up-to-date manufacturer.

At the present time it is not an un-

usual thing to see large quantities of

practically new equipment being scrap-

ped to make room for improved mach-
ines which will increase the production

of the plant and do it at a lower cost.

Large sums of money are also being

spent annually by wide-awak« manu-
facturers in order to maintain cost-

keeping departments which have for

their aim the efficiency determination of

each individual unit.

Another thina: receiving more atten-

tion now than formerly, is the care be-

ina: given employees in the matter of

comfort while on duty. Manufacturers
have found that it pays to have men
comfortable, and in many of the fac-

tories being built to-day. particular at-

tention is being given to the features

of ventilation, heat and Vvjchi.

Exhaust steam Waste.

However, in a relatively large percent-

age of our plants, there occurs a leak

that is two-fold in its effect, and T know
of no better way to get an idea of its

enormous extent than to go to the top

of some tall building, overlooking the

manufacturing section of our cities, on
a cold day and see the volume of ex-

haust steam being poured out. This
exhaust steam represents thousands of

dollars annually in coal bills.

In order to see the other result—go
down to one of these factories from
which the cloud of steam is rising and
look at the workmen. It is more than

probable that you will find them bundl-

ed up in heavy clothing trying to keep
warm. You will see, perhaps, a work-
man trying to make a difficult adjust-

ment on n machine. He is a good mech-
anic—he has to be to do the work re-

quired of him, and is receiving good
wages; still, as you watch him, you
think it takes a long time to make the

adjustment and start the machine. Yon

•HcntliiK EnKlrwKT. the C. A. Iinnlinni Po
.
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are right in thinking so too, for it has

probably taken him twice as long as it

vould, had the building been comfort-

ably warm. To put his thoughts in

words, "his hands are so cold that his

fingers are all thumbs."

Sometimes conditions are worse than
above noted. I have in mind a small

plant manufacturing a commodity that

required practically the whole factory

force to be skilled mechanics and well-

paid men. During an extra severe

winter, this factory lost thirty-two

hours each day in one of its depart-

ments due to the fact that it was so

cold for the first hour or so in the morn-
ing that the men could not work: still

at the time, there was enough exhaust
steam being wasted to have heated all

the buildings comfortably. Not only did

they lose the wages of the men during
this time, but the output of the factory

was cut down an equivalent anu)unt at

a time when it should have been running
at full capacity. The saving occasioned

by the use of a vacuum system of heat-

ing in each instance would alone have
been sufficient to warrant its use. An-
other advantage, which applies particu-

larly to Canadian factories, is that it

may be extended to care for future ai!-

ditions without increasing the back pres-

sure on the enirines to any great degree,

and still get the water of condensation
back to the boilers at a very high tem-

perature.

Applicable to Heating System
Extension.

T have an instance in mind in which
the back pressure on the engines was
decreased by makina* an extension of

the heatinc system. The plant in which
this occurred had originally a surplus of
exhaust steam over that necessary to

heat its buildings and the back pres-

sure valve was set to maintain a pres-

sure of about one pound on the heating

mains and allow the surplus steam to

escape to the atmosphere. A new ware-
house was added later and the radiation

in it was sufficient to raise the total

amount of radiation to an amount which
was slisrhtly in excess of that which
tould be supplied by the engines in

severe weather. The effect was, that the

radiation, acting as a condenser, con-

densed the steam faster than the engine

supplied it and instead of the gauare

showing a pressure on the exhaust main.

it showed a vacuum of from two or three

inches. The vacuum pump maintained

the circulation of steam through the

radiators and heated the buildings sat-

isfactorily.

The value of such a condition as this

may not at first become apparent to the

reader. This vacuum condition means
more horse-power from the engines with

the same consumption of steam, or the

same horse-power, with a smaller con-

sumption of steam, yet at the same time

the smaller amount of steam available

from the engines was sufficient to heat

all the radiating surface because of the

positive circulation due to the vacuum
pump.

Thermostatic Trap Feature.

What has been stated would of course,

liave been impossible without the use of

a thermostatic trap on the radiators, as

the thermostatic trap remains wide

open until the steam comes in contact

with its disc, thus allowing an unob-

structed passage through which the suc-

tion from the pump can act upon the air

in the radiator, pulling it out and filling

the radiator with steam, even though it

may be at a pressure lower than that of

the atmosphere. Then, as soon as the

radiator is filled with steam, the trap

closes so that only the water condens-

ing in the radiator is allowed to pass

out. This prevents the steam from en-

tering only part of the radiators and in-

sures an' even distribution of steam all

over the system.

The hollow disc thermostatic type of

trap has a hollow collapsible disc in

which is a mixture of volatile fluids

which vaporize and condense in direct

proportion to the changes in tempera-

ture. Since temperature is the most

potent and positive factor in heating, it

is the most reliable of nature '.« forces

to govern the opening and closing of a

radiator steam trap. Of course, exhaust

steam is used for heating purposes with-

out employinsr the vacuum system. It

has the disadvantage however, that it is

necessary to carry a considerable back

pressure in order to get circulation, also,

there is more or less difficulty in getting

the air out of the radiator and in getting

the water back to the boiler-room, unless

there be a considerable grade down to

the boiler room.

In a gravity system there is almost
sure to be n imrt of your radiation in-
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active and this is especially true in ex-

tremely cold weather. During very cold

weather when the radiators are conden-

sing their maximum amount, the fall in

pressure through a radiator is so great

that the steam is short circuited through

the return pipe and flows to the radiator

through both supply and return connec-

tions. The result is that the air and
water are held up in the radiator and
its efficiency is reduced. The vacuum
system is also more efficient than a gra-

vity system in saving and using the heat

in the steam for heating purposes. This

is illustrated very clearly by the follow-

ing case:—

A Vacuum System Record.

Two years aso a large mining com-
pany in the West installed a vacuum
system to take the place of a two-pipe

gravity system thep in use for heating

their buildings. As the mines were lo-

cated at a very high elevation and in a

very mountainous district, the cost of

transportation made the price of coal

very high, and a close account of the

coal used was kept the year round. After
the vacuum system was installed, the

record of coal consumption was com-
pared, and it was found that a net sav-

ing of 23 per cent, had been effected.

As there was a total of about 35,000

square feet of heating surface on this

job and the heating season was practic-

ally twelve months of the year, and as
their coal cost around $10 a ton, this

meant some saving.

Of course, this was an extreme ease,

caused by extreme conditions, but on
the average the saving effected by a

vacuum system is well worth considering

by the manufacturer who expects to cut

his cost of production down to where he
can compete successfully with foreign

manufacturers.

LOCOMOTIVE MECHANICAL
STOKERS

THE report of the Committee on Me-
chanical Stokers read at the forty-

seventh annual convention of the Am-
erican Railway Master Mechanics' Asso-
ciation was in part as follows:

—

The development of the locomotive
stoker continues, though nothing notable
has been observed during the past year.

In the committee's last report allusion

was made to the apparently accepted

utility of the device, and its adaptability

to locomotive service. References were
also made to the higher average steam
pressures maintained, and especially to-

ward the latter part of a division run,

simplicity of operation, work performed,

etc. The belief was expressed that most
of the statements appearing in their last

report have been borne out in practice,

according to such observations as the ad-

ditional year lias permitted. In last

year's report it was pointed out that the

several types were, in the main, divided

into two general classes—namely, the

underfeed and the scatter or overfeed

types, but, up till last year, no opinion

was advanced a.s to wliich type will, in

the end, prevail.

The committee again made reference

to the difficulties surrounding the design

of a machine to suit present locomotive

construction; not so much an account of

the work to be performed, but the ab-

sence of choice as to arrangement, the

absolute limitations of space, and the

conditions under which such a machine

must operate. It is believed that as time

goes on, greater latitude will be given

designers, and consequently more will be

accomplished, where it is preconceded

that the stoker is to be a part of the

locomotive.

Fuel Conaumption.

Commenting generally upon their re-

port, the committee state, inter alia, that

the fuel consumption seems to vary al-

most in proportion to the physical fine-

ness of the coal used in stoker firing with

the scatter-type machines, a pereentaee

of the lighter material being evidently

drawn through the tubes by the heavy

action of the draft. Using Pocahontas

nut stoker-flred, and run-of-mine hand

fired, the consumption figures are not far

apart. From this it would appear that

with the higher volatile coals containing

a smaller amount of P.ne product, the

consumption of fuel as between hand-

fired and stoker-fired should be very

close. It also seems evident that, though

the consumption increases as the coal be-

comes finer in character, the stoker is

better able to maintain steam with it

than might be secured on an average

hand-fired.

With reference to the emission of

smoVe. it was mentioned in the last

year's committee report in substance

that, as combustion is improving in

stoker firing, as against irregular hand

firing, there should be some diminution

in smoke. Some observers have reported

that with a thin fire and conditions

otherwise favorable, stoker firing as with

hand firinsr well executed, little objec-

tionable smoke is emitted, but as the dif-

ference in the range of operating condi-

tions and character of fuel are usually

so large, a liberal view must be taken of

what niisrht be expected. The committee

intimated that they had not the oppor-

tunity to make extensive investigations,

but received reports that when the feeds

are not forced beyond the limits of com-

plete combustion, the reduction in smoke

is longer maintained with the underfeed

than with the scatter types, on account

of the fuel being delivered up through

the bed of the fire as combustion pro-

gresses, when under conditions of service

and character of fuel suitable to their

present stage of development.

Pulverised Fuel.

Following the presentation of last

year's report on this subject, some in-

teresting remarks were made with refer-

ence to contemplated experiments with

pulverised fuel on locomotives. It is un-

derstood that the New York Central has

made some investigations in connection

with the use of such fuel on switching

locomotives, and that the Pennsylvania

Railroad has also given it some con-

sideration, but in neither case have they

meantime anything of interest to offer.

In the discussion which followed the

reading of the report, many instances of

the ability of stoker fired engines to

handle heavy tonnage under extremely

adverse conditions were freely cited.

®
HONEYCOMB AND CLINKER FOR-

MATION IN FURNACES.
PROFESSOR S. W. PARR, of the Uni-

versity of Illinois, in a paper on "Honey-
comb and Clinker Formation in Fur-

naces," read before the Convention of

the International Railway Fuel Asso-

ciation, came to the following conclu-

sions:

1.—The chemical condition which

seems to be most conducive to formation

of honeycomb is that in which the per-

centage of iron pyrites is high.

2.—Any conditions in the combustion

chamber which by reason of the time in-

terval for complete oxidation, or tem-

perature stages, or deficiency in oxyeen.

which would promote the formation for

any brief length of time of the iron

pyrites in the ferrous sulpliite or "half-

way" stage, is a condition likely to pro-

mote clinkering.

3.—The physical condition most ac-

tive in promoting the formation of clink-

ering of particles in the fire-box above

the grates is found in the finely divided

material—coming from the floor of the

mine—which is both high in ash and

high in iron p>Tites.

4.—At least one practical suggestion

is indicated, namely, that so far as is

possible the fine stuff be eliminated from

the material as fired. Material of this

sort may be much more readily handled

in fires which are not conductM under

such forced conditions as to draught and

speed of combustion, it being only neces-

sary to allow ample access of oxygen

until the time of complete burning out

of the sulphur, after which the tendency

to fuse is reduced to the minimum.

The Phoenix Foundry Co., St. .John,

N.B., has been awarded the contract for

installing fire-escapes at the now hospi-

tal in that city.
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Pumps and Injectors for Feeding Locomotive Boil
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Oilers
By A. Woolford
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^' *^' watchfulness, care and skill required of the oper-

IN
his paper read at a recent meeting

of the Institution of Locomotive
Engineers, the author said that the

locomotive boiler is a very small one in
comparison with its power of producing
steam, and the quantity of water that
has to be evaporated while the engine is
Borking a heavy train is very large; con-
sequently the problem of introducing
water to the boiler to replenish that
withdrawn as steam is always present,
and must be attended to promptly, or
there is risk of the firebox crown being
quickly overheated. In the large boilers
now in vogue on most railways the diffi-

culty of feeding them is relatively less
than with the small boilers that were the
rule some few years ago, when the boilers
were not only much smaller than they are
now, but were also more out of propor-
tion to their evaporating requirements.

The Manner of Feeding.

Introducing cold or even cool water
into a boiler, from which the hot steam
is also at the same time being withdrawn
is likely to cause a fall in the tempera-
ture of the water in the boiler, and with
it, necessarily, a reduction in the steam
pressure, unless the firing and the intro-
duction of the feed-water are, more or
less, skilfully carried out. The water
level in the boiler should be kept as near-
ly as possible to a uniform height when
the engine is running, as great variations
in the water levels are liable to impose
temperature stresses upon the boiler. It
is, however, well known that with heavy
and fast trains it is sometimes very diffi-

cult to keep to this ideal, and it will be
necessary in some extreme cases to shut
oflf the water supply for short periods in
order that the steam pressure may not
be reduced too much, and then to fill up
with water when the boiler has again
recovered itself somewhat. This dodging
of water into the boiler should not often
be required with the large boilers now
so usual.

Engine Connected Pumps.

It is of the utmost importance that
the instniment by means of which the
water is forced into the boiler should
be simple, easy to manipulate, and, at
the same time, very reliable in opera-
tion. In the early days of locomotive
working, the only way of introducing
water into the boiler was by means of a
pump, driven from some moving part of

the engine. This seems at first sight an
ideal way of keeping a steady water level
in the boiler, as it is possible to set the
water supply to the pump to the exact
quantity that will replace that used as
steam, so that the boiler is automatically
fed. Unfortunately, the boiler would not
always be able to produce steam when
the calls upon it were very severe, and
the feed would have to be shut off for a
time; then, when the engine stopped, and
with it the pump, there would be diffi-

culties in filling up the boiler. If the en-
gine were a single-wheeled one, it was
the custom to place it against buffer
stops or scotches, grease the rails below
the driving wheels, open the regulator,
and let the engine slip on the rails until
the boiler was full. If the engine were
a coupled one, it had to be uncoupled
from the train and run up and down on
the rails to pump the water into the
boiler.

One of two kinds of pumps was usually
employed. A long-stroke pump, with a
long plunger driyen from the crosshead
of the engine, or a short-stroke one, with
a plunger of a proportionately larger
diameter, operated from one of the ec-
centrics of the link motion. It is still

the custom to use these types of pump
on those engines in which the exhaust
steam is led into the water tanks, to cool
it down and prevent its emission in tun-
nels, as in these engines the water soon
gets too hot for injectors to take it with
certainty. It may not be out of place,
however, to mention that pumps of this
kind will not satisfactorily work with
very hot_ water, although they will take
it of a higher temperature than ordinary
injectors will. In some cases, when the
water in the tank is too hot even for the
pump to take, it ?nay be possible to got the
pump to work if the tank lids are opened
so that air can freely enter the tank and
thus save the situation. It was, however,
the limitations of the pumps driven from
the engine itself, and their tendency to
fly oflf when the engine jolted over point
cro.ssings, etc.. in the rails, that led to
their practical abandonment for ordinary
use when a more satisfactory method of
introducing feed water was invented in
the injector. Pumps, but independent
steam-driven ones, have been again in-
troduced of late years to enable the great
advantage of hot feed-water to the
boiler to be made use of, the host-known

being that made by G. & J. Weir, of Glas-
gow, Scotland, who are represented in
Canada by Peacock Bros., Montreal.

Injector Feed.

The most usual method of introducing
feed-water to the locomotive boiler is

by means of injectors, these being the
most simple and compact instruments
that have ever been devised for the pur-
pose. They have the great advantage
over pumps that practically all the heat
in the steam used to operate them is re-
turned to the boiler with the feed-water.
They can also be operated whether the
engine is running or standing still, but
have the disadvantage that they will not
work with very hot water. In the en-
deavor and hope of .idding somewhat to
the knowledge of the reasons for the in-
jector's action, and for its limitations in
working water into the boiler, a few notes
on some of the more well-known makes
are gathered together in this paper.
First, it may be mentioned that there
are several different types in common
use:

—

(1)—Ordinary fixed cone injectors,
which may be intended to lift water,
or to force it only.

(2)—Automatic re-starting injectors,
lifting or forcing.

(3)—Compound injectors or inspira-
tors.

(4)—Hot water injectors.

(5)—Exhaust-steam injectors, which
may be worked by exhaust steam alone,
or with the assistance of a jet of live
steam.

The essential features of every injector
are an outer case, which contains three
tapering tubes or cones, arranged in line
and concentrically with each otlier. The
first cone has steam led into it, and it

projects, more or loss, into the mouth of
the second, or water cone, into which
the cool water is allowed to enter, and
in which the steam and wiiter condense
together; hence it is usually called the
combining cone. If the steam and water
are allowed to meet with each other at
the proper temperatures and in a suitable
way, an immediate amalgamation of the
two will result by their condensing to-
gether in the combining cone, and a solid
jet of water will i.ssue from the small
end of the cone and pass into the
sma'ler end of the third or receiving
cone, which is fixed with its .small end
facing the small end of the combining
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cone. A small space or gap is allowed

between these two cones to enable any
surplus steam or water to escape freely

from the inajdc of the cones. When the

cones are in proper relationship to each

other, and the amount of steam and
water is correctly repulated, the result-

ant jet of water will travel at such a

speed that it can meet and overcome the

pressure within the boiler.

The curvatures and shapes of the cones,

are very important factors, .ind they
will vary, theoretically at any rate, with
every variation in steam pressure and
degree of temperature of the water fed

to them. In practice it is not possible to

vary the shapes at all, so all injectors

made with fi.xed cones are intended to

be most suitable for a -pressure .about

10 lbs. to 20 lbs. per sq. in. less than the

maximum pressure they are required for,

and then their rang:e of good working in

practice will be well within their limits.

In all injectors that are used with
cold water it will be seen that the first

or steam cone is larirest in internal di-

ameter, the combinina: cone next in size,

and the receivin<r cone is usually small-
est of all. At first siarht this would ap-
pear wrong, but on examination of the
operations that each is called upon to

perform, it will be realized that it is

quite in accordance with natural laws.
Giflfard's original injector was arranged
vertically, and had adjustable steam and
water cones—that is. they could be moved
laterally in the body—and so the injec-
tor could be used either to lift or to
force water at will by suitably moving
the cones. There can be no doubt that
this adjusting power, which allows of
the same injector bein? used under var-
ious conditions, is one of the prime rea-
sons why this form of injector has per-
sisted so long in general use. as, owing to
this power of adjustment, the capacity
of the injector remains the same under
very varying conditions of steam pres-
sure and height of lift. It is rarely that
one is used on a locomotive nowadays,
as the adjustment of the positions of the
cones takes time and a certain amount
of skill to carry out properly, and then,
if the injector flew off, both steam and
water valves had to be shut off, and the
whole operation had to be again gone
through to start it workins again, caus-
ing continual anxiety to the engineer.

Automatic Re-starting Injectors.

So far the simple injector lias to be
considered and, owing to its liability to
fly off when any great variation in its

supply of steam or water was made

—

as, for instance, the movements of the
water in the boiler in stopping and start-

ing the train, or the surging of the water
in the tanks, especially when the water
level in them had fallen low, or by the
jolting of the engine running over points

or crossings—-some remedy was long

sought after, and was found in the auto-

matic re-starting arrangement.

The action of all re-starting injectors

depends upon the automatic restoration

of a state of affairs in the cones so that

a vacuum can airain be formed in the

combining cone after a pressure there

which has caused the injector to fly off

has gone. There are several ways in

which this release of pressure can be

carried out. In those known as the flap

nozzle type the combining cone is split

longitudinally, and part of it hinged at

one end. When the injector is working

properly and a vacuum is existing in the

co'he, the flap is held tightly closed by

it, and the cone is to all intents and pur-

poses a solid one. The flap automatically

opens the instant that a pressure is

caused in the cone, and t!ie pressure is

released, the flap again closing the cone

as the vacuum is again formed, when
the injector once more starts to work. In

the sliding cone type, the combining cone

is formed of two parts, and constructed

so that the smaller end of the cone can

move forward, and thus open a space

EUROPEAN WAR ISSUE.

Make no mistake about it. What-
ever other great issues are in-

volved, the issue is the life, the

mission and continued world ser-

vice of the British Empire.

between it and the fixed part of the cone

out of which pressure can escape, the

movable part again closing when the

vacuum is reformed.

A need in some cases for an adjustable

injector which can be easily modified to

suit varying conditions of steam and
water has led to the introduction of

the one-movement injectors, in which the

steam cone and combining cone are con-

nected together by means of mechanism,
so that by one movement of the starting

handle the steam and water inlets are

simultaneously opened to the suitable

amount that the conditions may require.

Such injectors may be either simple or

automatic. Injectors will deliver more
water to a boiler with high steam pres-

sure than with low pressure but, the

amount of water delivered per pound of

steam will be greatest with the lowest

pressures; in other words, the injector

is more efficient with lower than with
higher steam pressures. The maximum
delivery is obtained by reducing the

amount of steam passed to the injector,

and so increasing the vacuum in the com-
bining cone, or by increasing the area

of water entry to compensate for its

lower vacuum.—Pages Weeklv.

OILS FOR STEAM TURBINE LUBRI-
CATION.

GENERALLY speaking, the oils most
suitable for steam turbine lubrication

are pure mineral oils free from acidity

and soaps, and incapable of emulsifying

when shaken with warm water, and even

with a well-designed bearing good re-

sults can only be attained when proper

mechanical provision has been made for

lubricating it efficiently and with a lubri-

cant suitable for its particular purpose.

Assuming that facilities are given for

the oil to spread over the whole of the

bearing surfaces, the best results are ob-

tained by the use of a lubricant that will

just keep the raovinu: surfaces apart,

under the maximum pressure to be ex-

pected, even when the turbine is sta-

tionary and at the highest temperature

which the bearings may be expected to

reach for if the oil has not sufficient

body to resist the pressure when the ma-

chine is at rest there will be metallic

contact between the shaft and the bear-

ings and abrasion will occur on starting,

and althou^rh the oil ''gets round'' the

bearings after a few revolutions the dam-
age will have been done. The more vis-

cous a lubricant and the stronser the

adhesion between it and the bearings, the

greater the pressure it will sustain, but a

too viscous oil creates unnecessary fric-

tion, and power is wasted in overcoming

it.

GERMAN TRADE CONSERVATION.
A German trade circular distributed

broadcast by the million durintr the past

three or four years contains the follow-

ing advice:

—

1.—In all expenses keep in mind the

interests of your compatriots.

2.—Never forget that when you buy

a foreign article your own country is

the poorer.

,3.—Your money should profit no one

but Germans.
4.—Never profane Gencan factories

hy using foreign machinery.

5.—Never allow foreign eatables to

be served at your table.

6.—Write on German paper with a

German pen and use German blotting

paper.

7.—German flour, German fruit, and

German beer can alone give your body

the true German energy. '

8.—If you do not like German malt

coffee, drink coffee from German col-

onies.

9.—Use only German clothes for your

dress and German hats for your head.

10.—Let not foreign flattery distract

you from these precepts; and be firmly

convinced, whatever others say, that Ger-

man products are the only ones worthy

of citizens of the German Fatherland.
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SCREW-HOLDER AND SCREW-
HOLDER.

By C. E. Wyllys.

A CONVENIENT screw-driver, used

for inserting screws in assembly

work where a long or low reach

is required to be made and in which the

screw often falls and becomes lost in the

proces.s of placing it in the holes, is de-

scribed here.

In the sketch is shown part of a screw-

driver, having one end turned up on

SCREW HOLDER AND SCREW DRIVER.

which is placed a tension-spring and a

round steel sleeve that serves for a screw-

holder. The holder is held in place with

pin fastened in the screw-driver, and
which fits in the slot in the holder. The
method of using the screw-driver is to

place a screw in the holder, fit the end of

the driver in the screw slot, then place the

screw in the tapped hole and turn the

driver. When the holder is brought up
against a machine surface it backs away.
A small tempered-spring fastened to the

top of the screw-holder prevents the

screw from falling out of the holder.

®
PORTABLE RADIAL REAMING

MACHINE.
By J. A. Bradley.

THE accompanying sketcli illustrates a

special machine designed for reaming
holes during the fabrication of bridge

and other structural steel work.

The madiine consists of a truck, a
steel mast, and an elevating arm, upon
which a carriage containing a motor and
the reaming spindle meclianism travels.

The truck is built for standard gauge
track and its wheels spaced at six-foot

centers are mounted on axles which are

held in cast iron journals fitted with ball

bearings. Tlie frame of the truck is made
up of 12-inch channels in two sections,

one on top of the otlier, while across the

bottom of the lower section and extend-

ing its full length is riveted a plate which
is stiffened by diagonal angles. In the

lower .section, and on the bottom plate,

rests the mast step bearing, while the up-

per section contains the mast radial bear-

ing.

The mast step bearing shown in Fig. 1

consists of a cast iron foot bolted to the

bottom plate of the truck, into which

is fitted a bronze bushing. A pivot made
of square cold rolled steel has one end
turned to fit into the bronze bushing,

while the other end is slotted to fit over
and bolt to the web of an 8 in. x 8 in.

steel H beam forming the mast. An oil

hole is drilled through the' center of this

pivot, for about half its length. Into

this is fitted, and carried up to a con-

venient height for oiling, a copper tube.

The mast radial bearing shown in Figs.

1 and 2 consists of a square casting bolted

to the sides and ends of the upper section

of the trcuk with, a round raacliine-

flnished hole in its center. To each flange

of the mast are bolted crescent-shaped

castings of the same thickness as the

depth of the hole in the square casting.

That on the front side of the mast is

cored out to receive three steel rollers, as

shown in Figs. 1 and 2, while the one at

the rear is left solid. These castings or

shoes thus fitted to the mast are an easy

fit in the round hole which forms a guide.

The arm, composed of two 4-in. x 4-in.

steel H beams, one on each side of the

mast, is braced with two .S-in. x .3-in x
%-in. angles which connect the 4-in. x

4-in. beams at their front end, and are

vated to its highest position, and two
rollers spaced about 30 inches apart, one

on the front and the other on the rear of

the mast and connected to the arm, per-

mit of easy operation in raising and
lowering. These rollers are adjustable,

their axles extending through slotted

bearings on each side, which can be

moved in or out by means of set screws.

This obviates the otherwise necessity of

machining the flanges of the mast. An
adjustment to take up any deflection in

the arm, caused by the weight of the

reaming mechanism when in its extreme
outward position is also provided.

The elevating screw has a square triple

thread and is suspended on a ball thrust

bearing at the top of the mast. It carries

the arm and all its mechanism by means
of a square bronze nut held in a pocket

formed of angles and channels riveted

to the arm. A lever and ratchet arrange-

ment supported on a bracket placed just

above the truck on tiie mast is used to

rotate the screw, thus raising or lowering

the arm.

The reaming mechanism is all self-con-

tained on a casting mounted on ball-

bearing wheels, wliile a 5-horse-power
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I'ORTAnLE RADIAL RKAMINO MACHINE.

carried up to a point .'(0 inches above the

latter at the mast. Tlie 4-in. x 4-in. beams
are also extended to the rear of the mast
to allow space for a counter-weight. A
maximum height of six feet above tlie

floor is obtained when the arm is ele-

Lancasbire motor transmits power to the

spindle by means of reduction gears. The
spindle rotates in a sleeve to whicn is

fixed a rack, engaging a jiinion. Thus the
reamer has a vertical movement of 1&
inches, obtainable without adjusting the
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arm. A standard t&per socket fitted with

a thrust l)ea'rlng' is screwed to the lower

end of the spindle. The variety in size

of holes requiring reaming being limited,

change gears were unnecessary.

This machine was designed by the To-

ronto Structural Steel Co. for use in

their Weston plant and was built by the

Gray Mfg. & Machine Co., Toronto.

PENCIL-POINTER AND ERASER
CLEANER.

James E. Cooley.

TWO things a draftsman has to do fre-

quently—sharpen the lead in his drawing-

jx'Hdil and dean the end of the eraser.

A rubber has to be cleaned after a few
erasures or the drawing becomes soiled.

The lead is usually pointed on a file or

emery-cloth tacked to a stick, and the

eraser is cleaned on the rough end of a

wood-block or on sand-paper tacked on
the block. Wliatever means are used,

much handling is required.

An interesting suggestion for a pencil-

pointer and an eraser-cleaner that do not

require handling is shown in the accom-

^Saai>>.aai£"^^^^^^

a A
PENCIL POINTER AND ERASER

CLEANER.

panying. sketch. It consists of a block of

wood, 1% in. square—and 8 in. long,

planed diagonally and then sawed in

half. These two pieces are nailed under
one end of the drawing-board in reverse

order. The block A is the pencil-pointer,

having a strip of emery-cloth tacked
across the top as shown, while the block

B is the eraser-cleaner. A new idea for a

cleaner is here illustrated. As seen in

the sketch, a number of angular slits

made with a hacksaw are cut in the block.

When the end of the eraser is rubbed in

a horizontal direction across these slits

they shear the dirt off.

SHAPER TOOL TOR INSIDE WORK.
By G. Barrett.

IN the great majority of machine shops
in this country, the trade to be supplied

and the capital invested make it neces-

sary to limit the number of tools, par-

ticularly of the more expensive kinds, to

as small a number as possible, and to ar-

range the available machines to serve

as wide a range of work as possible. The
work of the Blotter and the keyseater is

more or less tedious and difficult to do
on the shaper with the regular equip-

ment of that machine. Nevertheless,

w-ith a few extra home-made attaeli-

ments, inside work can be much facili-

tated on the shaper and the lack of the

orthodox tool for this purpose will be

rhuch less keenly felt.

The illustration, J'ig. 1, shows a shaper

fixture for the purpose of machining the

inside of the brick die in the right-hand

part of Fig. 2. This consists of a special

iron casting which is fastened to the

front end of the ram in place of the

E::

M

FIG 1. SHAPER TOOL B'OR INSIDE
WORK.

clapper block by means of the two

screws shown. To the bottom part of

this ca.sting, a iy2-inch square bar of

machine steel is let in and fastened by

means of the cap screw as in the illus-

tration. To the front end of this bar A
is hineed a machine steel block B, and to

this again is fastened another machine

steel block C by means of a i^-in. stud.

The block C can be swiveled to any de-

sired angle with the bar to suit the work

and the combination of B and C swings

on a taper pin in the same way as the

ordinary clapper block. The top hole in

the casting is slotted so as to allow

the whole fixture to be swiveled about

the central bolt for side cutting. Sev-

eral holes are drilled through the bar so

that it can be set for long or short work,

the excess length simply extending in-

wards beneath the ram.

It will be noticed that the casting in

Fi^. 1 is fitted with a V at D to take

FIG. 2. SHAPER TOOL FOR INSIDE
WORK.

the round bar shown in the left-hand

part of Fig. 2. This bar is for the pur-

pose of cutting keyways and is self ex-

planatory. At the front end, it is slotted

'i'ight across to take the key-seating tool

which is free to swing about the pin E.

This pin is of large area and is of a

standard Morse taper. The shank part

of the bar is left a little large and is

planed off on the bottom to take the

head of the fastening bolt. These ar-

rangements secure a rigid cutting bar

with all the advantages of the tool re-

lief on the return stroke with the result

that heavy cuts can be taken and. if the

tools be carefully made, a high degree

of accuracy can be obtained in the work.

STATISTICS OF FOUNDRIES.
STATISTKJS compiled by The Foundry,

(.'leveland, Ohio, show that on August
1 a total of 6,507 foundries were engaged

in the United States and Canada in the

production of gray iron, steel, malleable,

brass and aluminum castings, as com-
pared with 6,538 on July 1, 1912; 6,594

on April 1, 1910, and 6,366 in 1908. In

the past two years a decrease of but 31

shops is shown, despite unsatisfactory

trade conditions and the tendency to

establish larger manufacturing units.

An interesting disclosure of the com-

pilation is that fully 25 per cent, of the

companies that were listed in 1912 do not

appear among the plants operating in

1914, at least under the same firm names.

Many of the failures among foundry-

men are attributed to the lack of proper

accounting systems. Over 500 new
plants were built in the last two years

and many old ones increased their ca-

pacities. In compiling the figures, each

plant was considered as a unit regard-

less of the number of casting depart-

ments it contained. Considering each de-

partment as a unit there were 9,421 cast-

ing plants in the United States and Can-

ada on August 1, 1914, as compared with

9,158 in 1912, a gain of 263. In 1910 the

total of easting units totaled 9,158.

The following table shows the totals

of the various kinds of foundries in the

United States and Canada;
1014 1912 Inc.

Tot.ll foundries, U.S 5,!M2 5,!>96 '54
Total foundries, Canada.. 5G5 542 23
Gray Iron, U.S 4,574 4,475 99
Gi'.iv Irou, Canada 483 468 15
Malleable, U.S 19C 4B8 15
Malleable, Canada 18 15 3
Steel, U.S 2ttn 299
Steel, Canada 19 19

An analysis by States shows that Ohio

continues to lead as a malleable castings

producer, with 29 shops as compared
with 27 two years ago. Illinois is second

with 26, and then follow Pennsylvania

with 24 and New York with 22. Illinois

has supplanted Pennsylvania as the sec-

ond State. Wisconsin made no gain on

the 20 operated in 1912, but Michigan

shows an increase from 8 to 11.

In steel foundries, Pennsylvania leads

with 78, after which comes Ohio with

29 against 34 two years ago, Illinois with

20 against 24 in 1912, and Wisconsin

with 20, a loss of two. The new plants

have been offset by the dismantling of

old ones.

The four leading foundry centres of

the United States are Chicago vith 170

plants, Philadelphia with 121, New York
City with 116, and Cleveland with 104.

The brass casting trade shows a healthy

growth, as seen from the following table

:

1914 1912 Inc.
Total brass foundries, U.S. 3,498 3,3S9 109
Tntal brass foundries. Can. 334 291 43
Exclusively brass, U.S 1,202 1,197 5
F.xchisivelv lirass, Canada 64 61 3
Hrass (ieparnieuts, U.S 2.290 2,ITS il8
Brass departments, Canada 270 230 40
Ahnnlnum foundries, U.S.. 1,850 1,881 31
Aluuiinuni foundries, Can. 176 13S 3S
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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.

SPEEDS.

IN
the two preceding articles of tliis

series—August 13 and September 3

issues of Canadian Machinery—the

subject of feeds was discussed, and in

the present instance that of speeds is

dealt with at some length.

Successful manufacturing output is

largely governed by the proper relation

of feeds and speeds, and, to insure satis-

factory results in the operation of al-

most any piece of mechanism, the move-
ment of one part must be in a certain

relation to the movement of the other

parts. The resistance offered due to the

removal of the stock must not be greater

than the power applied, and the power
applied is largely controlled by the speed

of the various parts, coupled with their

strength and construction. As the

strength and construction of machine

details is a subject for the machine de-

signer, their general discussion will not

be dealt with here, we as far as possible

confining our problems to those most

likely to be met with by the average

mechanic in his daily shop work.

To obtain definite results from a ma-

chine, certain facts and figures must be

known or calculated, while, to obtain the

necessary speed for a cutting tool, cer-

shaft, which in turn is driven from the

main or line shaft. A driving pulley A,

20 ins. in diameter, is secured to the

main shaft, which has a speed of 120 re-

volutions per minute. What is the belt

speed in feet per minute?

The belt speed is the surface speed of

the pulley, then

dia. X 3.1416X rev. 20X3.1416 X 120

By diameters :-

120X20

-120 : x= 15 : 20.

:160 revs, per min.

15

12 12

= 628.3 ft. per min.

On a line shaft, the revolutions of the

driving pulleys remain the same, but the

surface speeds vary directly as their

diameters. If the driving pulley A were
30 ins. in diameter, what would be the

surface speed?

20 : 30= 628.3 : x

30 X 628.3

X= required speed = = 942.6

20

ft. per min.

To find the speed of the counter-shaft,

the driven pulley being 15 ins. in diam-
eter. The surface speed of a driven

pulley remains the same, but the revolu-

tions vary inversely as their diameters.

Referring to the Chart, what is the speed

of the counter-shaft?

Secured to the counter-shaft alongside

the driven pulley C is the driving pulley

B. What is its belt or surface speed?

dia. X 3.1416Xrev. 18X3.1416X160

12 12

= 754 ft. per min.

From the above it is clear that the sur-

face or belt speed of the pulleys B, D, E
and F will all be the same, but their re-

volutions will vary inversely as their

diameters. Thus, for D:—

•

. D : B= 160 : X, or

18X160
X == = 131 revs, per min.

22

The speed of E and F can be found
in the same manner, or the speed of the

driving pulley multiplied by the diam-

eters of all the driving pulleys must
equal the speed of the last driven pulley

multiplied by the diameters of all the

driven pulleys. This formula holds good

for any train of gears or pulleys.

In the pulley train, shown in Chart

35, the shaft and pulley E are required

to make 432 revs, per min. What will

A?/ //fj/ per min. ^M4 ReiJ ptr mm

.\ItITir.\IF-TIC CIIAKT 35. ARITHMETIC CHART 36.

tain sizes of gears or pulleys are re-

quired. In the group drive (which is the

usual one for the average machine shop)

the main shaft nearly always revolves at

a fixed speed; therefore, knowing the

speed of the line shaft and the required

speed, the question becomes one of cal-

culation for the intermediate gearing.

In Chart 35 is shown an arrangement

of machine drive commonly used ; that

is, the machine is driven from a counter-

628.3 628.3

By surface speed : : =120
20 15

628.3

X120
15 628.3 X 120 X 20

628.3

20

628.3 X 15

= 160 revs, per rain.

be the diameter of the driving pulley on
the line shaft, speed of line shaft, and
diameters of pulleys being same as in

the Chart? By formula:

—

120 X X X 18= 15 X 10 X 432, or

15X10X432
X= = 30 inches diameter.

120X18
Wherever possible, cancellation as

above should be adopted when solving

these or similar problems to eliminate
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iinnpcessiirv multiplicatiDii iirul division.

In the sketch of the luthe on Chart iljB,

the main shaft A revolves at a speed of

180 revs, per min. What is the speed

of the lathe spindle, with and without
the back prear, and the cutting speed
upon the 6I/2 ins. shaft? x=8pindle
speed.

180X14X8
Direct drive:—x= = 168

12X10
revs, per min.

With back gear:—

180X14X8X24X24
x= = 22.9 or 23

12X10X65X65
revs, per min.

Cutting speed :

—

rev. X dia. X 3.1416 23 X 6.5X3.1416

12 12

= 40.3 ft. per min.

If the line shaft runs at the above
speed, and the pulley dimensions are the

same as in the sketch, wliat are the dif-

ferent speeds of the lathe spindle f By
calculation we have

420 : 262.5 : 168 : 105 : 57.2 : 35.8 :

22.9 : 14.3.

Wliat would be the cutting speed turn-

ing on a 11/2 ins. shaft? Spindle run-
ning 105 revs, per min.

dia. X 3.1416 X rev. 1.5 X 3.1416

12 12

105

X
12

= 41Xft. per min.

COMMUTATOR AND OTHER
TROUBLES.—I.

By H. C. Thomas.

CONSIDERABLE experience in the
operation of direct current gen-
erators and motors has taught the

writer some of the troubles which this

type of machine is heir to, and the fol-

lowing hints are offered as a means of
overcoming them.

Without question the feature demand-
ing most attention in this class of elec-

trical machinery is that of the brush
contact with the commutator. The nicety
of adjustment of the brushes which is

required in most cases, especially when
working at or near full load, and the

occasional attention which is needed as
the brushes wear, are among the most
important details. The introduction of
the interpole type in which an inter-

mediate pole is placed between each pair

of main poles has reduced the tendency
to sparking very considerably. There
are, however, many maeliines in use
without interpoles.

Sparking.

Sparking is an evil which must be

stopped at all costs, for even though
it be only slight, and taking place under
the surface of the brushes, the latter

will rapidly burn away, and the surface

of the commutator become more or less

roughened. The evil will gradually be-

come worse, and the heating and spark-

ing that ensue will, if not attended to,

rapidly ruin the commutator surface.

When the commutator is in good order

it sliould present a dark (not black) bur-

nished appearance, and this is impossible

to obtain when sparking is taking place.

If the mica insulation of the commu-
tator has not been chosen with suffi-

cient care by the manufacturer, and
proves in operation to be harder than
the copper, the latter wears away the

faster of the two, leaving the mica pro-

jecting above the commutator surface,

a condition which effectually prevents
good contact with the brushes and con-

sequent sparking. Harder brushes will

not always meet the case and the best

way to deal with it short of rebuilding
the commutator with softer mica is to

remove the projecting mica periodically.

This may be done with the armature
idaeed stationary between, the centres
of a lathe, a miniature circular saw
driven by a small motor being attached
to the slide rest, and the saw worked
up and down over the mica between the
copper segments.

Removing the Projecting Mica.

The liigh mica may, however, be re-

moved satisfactorily without taking the
armature from its bearings by using a
thin file on edge or a narrow scraper the
same width as the mica. A guide of
some kind will he necessary for the
scraper and can be made in the follow-
ing way:—After the brushes have been
lifted, take two wooden wedges of such
a thickness that they can be jammed be-
tween the commutator and the brush
holder with the fingers; fasten a strip
of wood across the ends of the two
wedges, so that altogether they form
the three sides of a square; the strip
will then lie parallel with the segments
and act as a guide for the scraper or
file when trimming down the mica. It

is not advisable to go very deep: from
1-64 inch to 1-32 inch being usuallv suf-

ficient. As each groove is completed
move the armature, or rock the bru«h-
holder around to the next. This method
will of course be a slow job with a large

commutator and may he done a part at

a time as the machine can be spared

from the load.

Brush Spacing.

The exact spacing of the brushes
around the commutator is, of course, one

of the most important points to receive

attention. The usual method of count-

ing the number of segments between the

brushes can be improved upon, partic-

ularly in multipolar machines, and when
as is sometimes the case in the older ma-
chines, some segments are thicker than
others, the results are not the best ob-

tainable. A better method is to measure
the distance between the brushes in the

following manner : Place strips of strong

white paper one or two inches wide
under the brushes so that they bridge

over the part of the commutator lying

between each adjacent pair of brushes,

the point where the brush touches the

paper being marked with a sharp {K>inted

pencil. Number the strips to show their

positions on the commutator, then put
them together and compare them, when
the necessary alterations can be made to

bring the brushes all the same distance

apart. For example, suppose we are

working on a machine having four

brush-holders, the true brush centres be-

ing 6'/i inches apart, measured along the

arc of a commutator about 8 inches dia-

meter. We will designate the brush-

holders top and bottom right, and top

and bottom left, and the spacing top

and bottom, right and left.

If, on measuring, we found the spac-

ing as follows, top 6 inches, right 6Vi
inches, bottom 6% inches, left 6^4

inches, we would move the top right

brush-holder, and bottom right brush-

older 14 inch in a clockwise direction,

and make them all equal. Try again with

the paper strips and check results.

Bedding the Brrshes.

When the spacing is correct, bed the

brus^'es to the commutator bv pulling

a piece of sandpaper to and fro over

the commutator surface with t^e rough
side outwards, examining the brushes

from time to time until you can see they

are properly bedding along their whole
surface. The brushes should have free-

dom in the brush holders, but no play;

this point is of special importance when
the armature has to run in either direc-

tion. If they are loose in the brush

holders they will change their position

with each revolution of the sandpaper,

making it necessary to hold the brushes

in position while being bedded, or to

draw the sandpaper in one direction

only: say. by securing a fjand of it to

the commutator ,Tnd revolvinsr the arma-
ture by hand. Wlien the beddine of the

brnshe« is complete, clean off all carbon
dust and start up. rocking the brushes

into the best position for sparkless

commutation. If you find this varies

with the load, set the brushes at the

best point for average load. Violent

sparking which cannot be traced to any

other cause may be due to one or more
burnt out coils, which must be removed

and replaced by new ones.
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THE AUTO-SYCHRONOUS MOTOR.
By C. T. R.

THE importance of obtaining a high

power factor for electric power
transmission systems is being rea-

lized more and more by the managers of

power companies, and this is accounted

for by the fact that so many water
power sites within easy reach of indus-

trial activity have been developed to

their full capacity as far as the prime
movers are concerned. There is only one

possible method remaining of obtaining

a greater output from these plants, that

is, to raise the power factor on the var-

ious circuits of the system and in this

way reduce the amount of power wasted

in the various electrical apparatus. This

result is usually accomplished by means
of synchronous motors connected at dif-

ferent points in the distributing system.

the power factor being raised by over-

exciting the fields nf tlic motors.

The Synchronous Motor.

The synchronous motor, however, has

great disadvantages and cannot be used

with good results in some cases; for in-

stance, it is not suitable for starting up

serious objection being that, should the
voltage drop suddenly due to a temporary
short circuit or other disturbance on the

line, the motor will drop out of synchron-
ism and drop dead, and considerable time
will be wasted in starting the machine
up again. There is also the great disad-

vantage that, should the source of ex-

citement fail, the motor is rendered use-

loss until it is again restored.

Slip Ring Induction Motor.

The use of the slip-ring type induction

motor overcomes all of the troubles

mentioned above, but at the same time
does not possess the great advantage of

tiie synchronous motor, namely, constant

speed at all loads provided the frequency

is kept constant, and the possibility of

power factor correction by means of

over exciting the field.

Auto-Synchronous Motor Features.

In order to combine the advantages
of the synchronous and induction type
motors and eliminate their disadvan-

tages, the auto-syehnronous motor was
designed in 1902 by E. Danielson, a mem-
ber of the staff of the Swedish General

Electric Co., Vesteras, Sweden, who now

via. 1. AIJTO-.SYNCHKO.VOUS .MOTOK. 1140 K.V.A., y.-OO-VOI-T. 2ft-rYCI,K, 1S7% R.P.M.,
DIRECT CONNECTBD TO BKLLIfi & MOIMO.M AIU CH)MPKI«SOIl.

under heavy loads on account of the hold the patents for it. The machine is

very heavy starting current required to very similar in design to the ordinary
obtain full load starting torque, another slip-rin? typo induction motor, the chief

difference being in the design of the
rotor, in which the cross sectional area
of the copper in one phase of the wind-
ing is equal to the coifibined area of the
copper in the other two phases. Wlien
the machine is operating as a synchronous
motor, the two phases of small area are
connected in parallel by means of a
three-pole, double-throw switch. A dia-

gram of connections is shown in Fig. 2.

There is usually a special direct con-
nected exciter supplied of the series-

wound type. The voltage varies from 16
to 40 volts according to the design of
the machine. Gn account of the low volt-

age of the exciter, it is almost inpos-
sible to have a breakdown, and if one
should occur, the machine can still be
run as explained later.

Method of Operation.

The method of operation is as fol-

lows: The motor is started in a similar
manner to an ordinary slip-ring type in-

duction motor, that is to say. by con-
necting a resistance unit across the slip-
rings and gradually cutting out sections
until the motor has reaehesd its maxi-
mum speed, when the slip-rings will be
short circuited. The exciter is then con-
nected to the slip-rings by means of n

double-throw switch, the starter at the
same instant being disconnoctod, and the
voltage on the exciter being brought up
to normal.. The motor will tlien syn-
chronize itself automatically and operate
with the same characteristics as the or-
dinary synchronous motor, while the
amount of pewer factor correction re-
quired can be obtained simply by varying
the voltage on the exciter.

Should a heavy overload now be sud-
denly thrown on the motor, or the voltage
suddenly drop due to a short circuit or
otlier disturbance on the line, the motor
will not stop as would be the case with
the synchronous motor, but will drop out
of synchronism and run as an induction
motor until the line or load have re-

sumed their normal conditions. The
motor will then automatically drop back
into synchronism and run as before the
trouble occurred. If now tlie exciter
becomes danincred through any cnnse, the
machine can be run continuously as an
induction motor and will carry its usual
load.

T)ie auto-synchronous motor is par-
ticularly adapted for conditions where
synchronous characteristics and heavy
starting torque are required. They can
be used to great advantage for driving

paper mill machinery, air compressors,
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pumps and all otlier classes of heavy turbine pump of 15 million gallons capa-

work. city. The conditions covering the aecept-

Fig. 1 shows a 940 kva. 2200 volt, 3 phase ance of the enirine were severe. The
25 cycle, 1871/2 r.p.m. motor of this type, purchaser insisted that the engine should

SriV/^T-

^o^o

FIG. 2. DIAGRAM OF CONNECTIONS FOR AUTO-SYNCHRONOtJS MOTOR.

direct connected to a Belliss & Morcom
tion at the plant of the Canadian Cop-

per Company, at Frood Mine, Ont., and

is giving entire satisfaction. A large

number of machines of this tj'pe are

operating successfully throughout the

Dominion, these varying from 100 to

1500 h.p. in output.

The writer is indebted to the Swedish

General Electric Co., Toronto, for the il-

lustrations accompanying this article.

operate continuously 700 hours out of

each 720 hours per month at rated load,

using the ordinary 14° to 18° asphaltum
base California fuel oil, similar to that

Volume XII.

Test Data.

The test was conducted by tlie chief
engineer of the Hawaiian Commercial &
Sugar Co., and the engine was given a
preliminary continuous run of 48 hours
with Eastern paraffin base fuel, after
which all parts connected with the com-
bustion chambers were inspected in order
to determine a basis for comparison be-
tween the effect of the two fuels. It

was then subjected to a 144-hour con-
tinuous run at full load with fuel shipped
by the purchaser from California to the

manufacturer's works. On completion
of this run. the combustion chambers
were again examined, and as there was
no evidence of deposit on the heads,

valves or pistons, the engine was accept-

ed and is now being erected by the pur-
ciiaser's engineers without assistance

from the manufacturer. The actual fuel

oil consumption of this engine at any
average load between one-half and full

rating is a trifle under one-tenth of a
gallon per kilowatt hour delivered on the

switchboard, or one-fifteenth of a gal-

lon per brake horse power hour. This
means that when paying 3 cents per gal-

lon for fuel oil. the fuel cost is less than
three-tenths of a cent per kilowatt hour,

or a trifle under one-fifth cent per brake
horsepower hour. The cost of attendance

is considerably less than in a first-class

steam plant, because all firing room ex-

pense is eliminated, and one engineer, it

is claimed, can take care of 1,000 to 1,500

b.h.p. of Diesel engines. Furthermore,

there are no stand-by losses, as the en-

gine is available for full load service

within one minute at any time, even if

started up from a cold stand-still.

In the design of this ensriine there are

I

LARGEST

®
AMERICAN-BUILT
SEL ENGINE.

DIE-

THE largest Diesel engine constructed

to date in America, and the first piece

of heavy machinery of this type taken

through the Panama Canal, has come
recently from the plant of the Lyons
Atlas Co., Indianapolis, Indiana.

The engine is of the vertical, four-

cycle type, with four cylinders, each of

21 in. bore by 30 in. stroke, and capable

of developing 690 brake horse power. It

has been sold to the Hawaiian Commer-
cial & Sugar Co. through their New York
agents, Alexander & Baldwin, Ltd., 82

Wall street, and is intended to supersede

one of their steam plants for irrigation

purposes in the Hawaiian Islands, where
it will be direct connected to a two-stage

LYONS ATLAS CO. LARGEST AMERICAN BUILT DIESEL ENGINE.

used in the purchaser's steam plant, and,

which is the only grade available on the

Islands.

no carburetors, magnetos, or other mix-
ing or ignition devices; it is strictly a

combustion engine of uniform motion,
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and does not operate on a series of ex-

plosions. The indicator diagram is like

to that from a steam engine. Regulation

is within 2 per cent, from no-load to

full-load and vice versa. The angular
' variation is a minimum, and the manu-
facturers guarantee successful parallel

operation in direct-connected electrical

service, either a.c. or d.c, 25 or 60 cycle.

The engine contains no radical depar-

tures, but represents a harmonious com-

bination of the best features of in-

national Diesel engine practice, without

being limited to a reproduction of any

single contemporary design.

®
HEAVY DUTY ROLL TURNING

LATHE.
THE description and illustration refers

to a heavy-duty roll turning lathe de-

signed and built by the United Engineer-

ing & Foundry Co., Pittsburg, Pa., in 18,

lubrication, as in automobile transmis-

sion.

The driving motor is mounted directly

on top of the headstock, the enclosed type

of the latter forming a rigid support for

it. It should be noted in this design that

the placing of the motor on top of the

head-stock does not interfere with the

accessibility to the interior of the head-

stock. In this type of lathe it is possible,

due to constructional stability and smooth

operation to turn two rolls at once

—

rough turning one and finishing another.

These lathes are furnished with sev-

eral types of housings, suitable for han-

dling the various classes of rolls, and

they can be equipped with top bearings

for matching or crossing rolls, if so de-

sired. As in the cases of the bed and

headstock, of the housings, piano rest,

tailstoek and necking rests are all of

heavy construction and convenient de-

sign.

STEEL STORAGE IN SHIPYARDS.
THE convenient storage of the various

classes of structural shapes and plates

required for modern shipbuilding pre-

HEAVT DUTY ROLti TURNING LATHE.

26. ')4, 42, and 50-ineh sizes for motor
drive, with speed adjustments of 4 to 1

or of 8 to 1. Belt drive is also furnished.

The lathes are of very heavy construc-

tion, and designed to give great power,

while at the same time eliminating vibra-

tion and chatter. All parts are easily

accessible, and as the bearings and wear-

ing parts are extra large, the cost of up-

keep is reduced to a minimum. The bed

plates are massive castings, the two sides

being of bow section, thereby securing

great stiffness.

The headstocks are of the enclosed type

and, while made oil-tight, are so arranged

that any of the shafts with their gears

can be readily taken out. All gears are of

steel with cut teeth, and run in an oil

bath, which not only prolongs the life of

the gears but reduces noise and vibra-

tion to a minimum. The internal gear of

the face plate and its pinion also have
cut teeth, and are provided with a shield

into which grease may be packed for

lubrication. All of the shaft bearings are

bushed with removable babbitt shells, and
are continually flooded with oil by splash

.sents an unusual problem in efficient

handling and transportation. In a large

sliipyard the storage must necessarily in-

volve a large and con.stantly changing

tonnage and cover a considerable area,

The accompanying illustration shows a

double-cantilever electric traveling gan-

try crane located in the yards of the

Union Iron Works Co. at San Francisco,

Cal. At the tinft the photograph was
taken the racks were not all completed,

but the general plan of storage is shown,

and it will be apparent that each classi-

fication is readily accessible and without

disturbing other material. The storage

yard is approximately 750 feet long and
175 feet wide and is served both by rail-

road tracks and by the industrial tracks

communicating with the adjoining fabri-

cating shops.

This crane was built by the Shaw Elec-

tric Crane Co., of Muskegon, Mich.,

(Manning, Maxwell & Moore, Inc.) and
the following brief description may be

of interest

:

Normal capacity. Sy^ tons.

Lift or hooktravel, 27 ft. 6 ins.

Span, center to center of rails, 33 ft.

Cantilever extension on either side, 67

ft. 6ins.

Overall length of bridge, 168 ft.

Effective cross travel of hook, 160 ft.

Hoisting speed at full load, 60 ft. per

min.

Trolley speed at full load, 300 ft. per

min.

Bridge speed at fnll load, 400 ft. per

rain.

The gantry structure is carried on
eight wheels wifh four equalizing trucks,

and the clear opening between the gan-
try legs is 30 feet, so that large plates

can be handled without swiveling or in-

terference. All three motions are con-
trolled from the cage, located near the-

center of the trolley travel ivhere th&
operator has an unobstructed view of the
entire storage. The plates are handled
by grip-tong's and bundles of shapes by
chain slings. It is reported that this

crane effects a saving of eight men, but
it is obvious that this statement is by no

DOUBLE CANTILEVER ELECTRIC TBAVBLLINQ OANTRY CRANE.

and the material must be stocked in such

a manner as to be readily accessible, this

latter being a prime ro(|uisite.

means the final measure of the economy
as the saving in time is probably fully

as iinporlant a factor.
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ALL-GEARED GANG DRILL AND
TAPPER.

THK all-goared drill Iroui its inception

lias been built heavHT, stronger and

much more powerful than an ordinary

drill of tiie same swing, and with the ad-

dition of a self-oiling system, there is

embodied another contributory element

towards hisjh defjree niochaiiical ef-

ficiency.

In the 20-inc!i, self-oiling, all-geared,

independent column gang drill and tap-

per manufactured by the Barnes Drill

Co., Roekford, III., every bearing, aside

from the spindle sleeve and cross

spindles, is self-oiled. There are eight

changes of geared speeds and a like

number of geared feeds for each spindle,

all being under the immediate control of

the operator from the front of the ma-
chine. All gears are fully enclosed.

The frame of this drill is of entirely

new design, and is unusually heavy and

drills. A star wheel hand feed lever

o)>erating through a pinion running into

an internal gear in the ratio of 4 to 1,

also acts as a quick return lever and
eliminates the use of a ball handle for

the purpose.

The table is raised and lowered by a

crank operating through mitre gears and
screw, and can be swung round and

clamped in any position. A 5 h.p. motor

with speed of about 1,200 r.p.m. is

rccomnieiided for tlie four-spindle gang

drill, the capacity of whicii is liigh speed

twist drills from V4 '"• to IV.t in. at

suitable speeds and feeds.

The general design and specifications

are the same for self oiling all geared

tapping machines, except that there is

usually a quarter turn single pulley for

driving and reversing. The friction

clutch gears give reverse speed of 1%
to 1, and these gears are on the driving

end of the machine—not on the spindle

4-i8PINDI^E SF>riF-OILIXG20-IN. ALL-GEARKD INDEPE.VDKXT COLUMN GANG WITH
SQITARE TABLES, OUTSIDE OIL PIMP, AND GEARED MOTOR DRIVE.

strong, being provided with a back

brace to ensure complete rigidity. The

spindle is made of best quality machin-

ery steel, double spliced, ground to size

and fitted with a special ball thrust

bearing, while the transmission gears

located on the diagonal shaft are cut

from special chrome nickel steel bar

stock.

The back gears are operated by a

small lever accessible from the front of

the drill, and may be instantly engaged

or disengaged while the machine is run-

ning. An automatic stop giving full

spindle travel is furnished, while a

safety device prevents overloading and

thereby reduces the breakage of twist

thus eliminating wear and tear of

clutches placed directly on the spindle.

Any spindlo may have automatic re-

versing mechanism — a very desirable

feature particularly for depth tapping,

and trip can be set so that the instant

the tap reaches depth desired, spindle

will automatically reverse, backing out

at increased speed. Again, the shifting

lever can be set so that when tripped

automatically (or by hand), it will re-

turn to neutral position, thus stopping

the spindle instantly instead of revers-

ing same. The small hand trip lev^ is

always ready for instant use if desired

to reverse or stop spindle at any point

in the operation. If automatic reverse

is not required, it can be furnished

with plain hand reversing lever instead.

There are no cone belts to slip and

give trouble, while four direct geared

speeds and four back geared speeds,

make eight changes of geared speeds

available. This 20-inch machine drives

a ll^ U.S. standard tap in cast iron

without back guards.

Butterfield & Co., Inc., Derby Lane,

Vt., manufacturers of screw plates, are

placing on the market their Combined
Automobile Screw Plate. These screw

jilates contain taps and dies, cutting the

S. A. E. standard, and also the regular

V thread, or the U. S. standard, as may
1)6 wanted, all complete with stocks for

holding the dies, and high grade tap

wrench, in hardwood ease.. The claim

made for this plate is that heretofore

the repair and garage man wanting both

forms of threads, was obliged to buy

two distinct screw plates, whereas now
he gets both styles in one bos, and at

a reasonable price. These plates are

put out in all the various assortments,

catting from i/4 in- to 1 in., and are made
in the well-known and popular Derby

style.

Moisture In Crucibles.—Although cru-

cibles are free from moisture when re-

moved from the kiln, they rapidly absorb

it, and many take up 5 per cent, of mois-

ture during shipment from maker to

user. If, instead of eliminating the

moisture by a gi'adual annealing, the

damp crucible is put directly into a hot

furnace, or into a cold one and heated

too rapidly, the moisture will be changed

into steam so rapidly that the steam

generated will blow pieces of the cru-

cible off bodily ; that is. the crucible will

"scalp." To prevent this the crucible

must be raised from room temperature

to a temperature somewhat above the

boiling point of water very gradually,

so that the moisture may be driven off

graduallv without "scalping" the cru-

cible.

®
Canadian Iron-ore Mining.—Pursuant

to a request made to the' Government
for the granting of some measure of as-

sistance toward the development of iron-

ore mining in Canada, and in accordance

with the statement of the Minister of

Finance in his budget speech during the

191,3-14 session of Parliament that the

iron-mining industry would be investi-

gated, a committee has been appointed to

inquire into the situation and to report

the facts to the Government. Every own-

er or operator of an iron-ore property in

Canada should be interested in facilitat-

ing this inquiry.
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WHOSE BUSINESS IS IT?

SINCE tlie outbreak of the European War, consider-

able effort has been expended upon and attention

fciven to the broadcastiii}; of trade data compiled from

the immediately pa.st records of the different lielligerents,

the assumption being that these latter were more or less

hors de combat industrially and commercially. It was

generally conceded that an opportunity presented itself,

to nations not directly and those in large measure only

indirectly involved, to step into the breach and secure and

develop to their immediate and future profit the business

that liad perforce come to a standstill. As the days and

weeks have sped on, it has, however, become clearly evi-

dent that tlie glittering opportimities have lost much of

their lustre and that it is getting to be a question of long

odds and a strengthening disposition against display of

effort to take action thitherward.

On paper, shall we say, Canada and the United States

are having the greatest business opportunities in their

histoiy presented to them, and we doubt not but all of

thafr enterprise of which they are justly proud and for

which they have been rewarded in the competitive mar-

kets of the world has been martialled to eml)race and par-

t£Ke of each and every offering. This notwithstanding, a

spirit of hesitancy to embark is evident. Little headway
if any has been made in the matter of capturing trade, for

although certain industries in Canada and the United

States are experiencing a boom time, the condition is war
contributory and not war resultant.

The overwhelming nature of this awful European Con-
flict lias laid claim to first place in the hearts and minds
of individuals, the world over, whether they be neutrals or

otherwise. Men of all classes and conditions are being

disposed to take stock of themselves; in a word, they feel

impelled to put first things first. The tragedy of Europe
IS coming so close home to them as to take the snap out

of their business enterprise. The happenings of the past

few weeks have raised in everybody's mind the query,

"Whose Business is it?" and the unanimous because only

reasonable answer fortlieoming is that it is the world's,

individually and collectively. What has transpired and is

transpiring in the war area and beyond brings the lump
to the throat of every civilized and freedom-loving human
being, and no artifice however skilfully originated and
applied will down it.

Never before in the history of this old world has there

been so general an ascription to a foundation principle of

national and individual being and well-being as that

brought to light since this European War began. Never
before lias honor been so truly enthroned because never

before has such an individual appeal been made by it.

This whole round earth is suffering in its every relation-

ship because, first of all that war has been consummated
and, in the second place, will suffer still more aggravat-

ingly because of its unnecessary prolongation. This Euro-
pean War can and will only have one end—the world-wide
overthrow of militarism and in the ups and downs which
will intervene, trade and commerce will see-saw and con-

tinue to wear the garments of depression.

There is now every appearance of its being a long war,

and as all of us know, although little Belgium knows more,
it is already a cruel war. The end is meantime nowhere
near in sight, although the nature of that end has been
determined. Don't then let us swerve from the path of
duty and heap adoration on ourselves by subscribing to

any such play of words as give expression to the senti-

ment that the year 1914 will stand out in history as that

in which were recorded the North American Continent's

Gi-eatest Achieverrient—to wit the 100 years of Peace, and
Europe 's Colossal Failure. No, and while giving due
credit and honor to the statesmanship and good sense of

the citizens of this continent, let us not forget that there

is now in progress a movement which in near future years

will give total eclip.se to our 100 years of localized peace

by the establishment of a world's peace, and that to share

in this larger achievement it must now be realized of this

European War that it is a world's business.

As indicated in a previous writing, we dare not be

pessimists, at the same time we need hot remain impot-

ent or indifferent. This war is everybody's business in

that it be prosecuted vigorously to its one and only logical

conclusion, and in that the dislocation of industry, com-
merce, research and scientific investigation be speedily

adjusted. "Whose Business is itt"
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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, Fitt.sbur.i;!

Lake Superior, cliar-

eoal, Chicago

Ferro Nickel pig iron

(Soo)

Middlesboro, No. .'{....

Cnrron, special

Carron, soft

Cleveland, No. 3

Clarence, No. 3

Glensrarnock

Summerlee, Nn. 1

Suminerlee, No. 3

Michigan charcoal iron.

Victoria, No. 1

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

1
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METALS.
M^mtreal. Toronto.

Lake copper, carload . . +14 50 $13 50

Electrolj'tie copper. ... 14 25 14 00

Castinii's copper 13 75 13 50

Spelter 6 00 6 00

Tin 33 00 34 00

I.eaa 4 75 5 00

Antimony 16 00 16 00

Aluminum 20 00 23 00

MISCELLANEOUS.

I'utty, 100 lb. drums

Rtd dry lead, 5 cwt casks, per cwt

Glue, French medal, per lb

Tarred slaters' paper, per roll ..

Motor gasoline, single bbls., gal..

IJenzine, per gal

Pure turpentine, single bbls

Linseed oil, raw, single bbls

Linseed oil, boiled, sinjrle bbls. . .

Plaster of Paris, per bbl

Plumbers' Oakum, per 100 lbs. ..

Pure Manila rope

Lard Oil. per gal

$2.75

6.40

0.14

0.95

0.21

0.20

0.67

0.63

0.06

2.50

3.25

0.16

0.60

BELTING RUBBER.
Standard 50%
Rest n-rades ^^'y'c

CANADIAN MACHINERY

BELTING—NO. 1 OAK TANNED.

E.xtra heavy, single and double... 60%
Standard ." 60 & 10%
Cut leather lacing, No. 1 $1.10 lb.

Leather in sides $1.00

CHAIN.
14 inch $5-65

.5/16 inch 4.70

3^ inch 4.00

7/16 inch 3-65

1 :. inch 3.45

9/16 inch 3.45

% inch :
3.35

3/4 inch 3.25

Vf, inch 3.15

1 inch 3.05

.4l>ove quotations are \wr 100 Ih. nelKht.

COLD DRAWN STEEL SHAFTING.
34 inch * 4 95

1
"

inch 8 65

1 14 inch 12 65

rVg inch 15 30

1 1,;, inch 16 50

15/8 inch 19 40

134 inch 22 .50

1% inch 25 80

2 inch 29 30

Prices quoted are cents per foot.
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OAST IRON PIPE.

C inches and upwards $32 00

4 inch 33 00

Specials per 100 lbs 3 00

Quotations f.o.b. foundry.

POLISHED DRILL ROD.

Grade Grade Grade

Dia. In. 12 3

49/64 to IVa-in. .$37.50 $30.00 $17.50

33/64 to 34.in. . . 41.25 33.00 19.25

7/16 to i/a-in. .. 45.00 36.00 21.00

0.178 to 0.4218 . . 56.25 45.00 26.25

0.125 to 0.175... 62.25 49.80 29.05

0.101 to 0.120. . . 67.50 54.00 31.50

Prices in cents per pound are quoted for tlie

different ifrades.

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men quahfled to judge the oUtlook and with whom we

are in close touch through provincial correspondents.

Montreal, Que., Oct. 10, 1914.—Tin-

week just |)assed has been one of gen-

eral (luietness. There does not seem to be

any appreciable change in tlie general

conditions existing. Tiie business created

by the manufacture of shells in Canada

has, however, had a very stimulating ef-

fect, on account of its being widely dis-

tributed among the various plants whose

equipment permits them to undertake the

work. In all lines of business there exists

an underlyinii cm-rent of optimism, the

situation being everywhere viewed calm-

.ly. There is a cheerful submission to

financial losses of varied magnitudes,

the-e being oerywhere rczarded as the

portion of our toll toward the nation's

great expenditures. Trade with Britain

seems to be going on as well as can be

expected under the circumstances, par-

ticidarly in view of the present small

number of ships engaged in the merchant

service.

The Steel Market.

.Mthough steel prices have remained

quite firm for some time, it looks as if

at present there was an inclination to

weaken, especially so if there be any

prospect of a sale of any dimension

hanging in the balance. The mannfac-

SHEETS.
Montreal Toronto

take in 6 pt line

Sheets, black. No. 28 .... $2 50 $2 60

Canada plates, ordinarv,

52 sheets 3 70 3 85

Canada plates, all briarht.. 3 90 3 95

.\ppollo brand, 1034 oz.

(American) 3 90 3 90

Queen's Head. 28 B.W..G. 4 30 4 35

Fleur-de-Lis, 28 B.W.G.... 4 10 4 45

Gorbal's Best. No. 28 .... 4 40 4 65

Viking metal. No. 28 4 00 4 20

ti\re of steel shells has been commenced

in Canada and this has given new life

tn many factories who previously had

(lillicuity in keeping their employees.

Structural steel lias suffered most, as

there is little or no activity in building

circle's, and althou'jh work on buildings

commenced earlier in the year has been

for the most part continued, these opera-

tions call for little new steel require-

ments. Xfachinery sections seem to be

in fair demaitiS. A great many shops are

still running on reduced time; their needs

are. tlieri'fore. much below normal.

Pig Iron.

Foundries wnj-rally have been hard

pressed for work since the war started,

and unfortunately many of them have

been forced to close down. This has

left pig iron markets in a very weak

condition. Supplies of British iron have

been maintained and there has been no

evidences of a shortage. Prices have not

varied to any extent, the tendency being

rather toward flrmness.

Machine Tools and Supplies.

The demand for machine tools disa|>-

lieared with the advent of the war and

the outlook seems io indit:ile (lint this

condition will continue to exist for some

time. The supply end of the business

keeps up, however. Small sales are the

order of the day.

Metals.

In the metal markets a general quiet-

ness prevails. There is little change in

prices, although the supplies on hand are

large. The general business depression is

also reflected in this market. The New
York and Tjondon market exchanges re-

main closed.

Toronto, Ont., October 13, 1914.—In-

dustrial conditions generally are un-

changed and business appears to be

marking time preparatory to a forward

movement when conditions at the front

are of a more favorable and decisive

nature. In the meantime, the outlook

K mains as satisfactory as can be expect-

ed under the circumstances. Orders for

war material continue to be placed with

Canadian factories, keeping them very

busy. This offsets to some extent the

loss in business which is being exper-

ienced by -others not so favorably sit-

uated. Large (juantities of foodstuffs

are being shipped to Great Britain, with

a corresponding benefit to this country.

Flour mills are busy, as are also pulp

and paper mills, all of which help to

l.cneflt the country gericrally.

Work on clearing the site for the new
Fnion Station is not making much pro-

i:icss alflirui;h we understand that the
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financing has been satisfactorily ar-

ranged for. The city ha.s several public

works projected, involving an expendi-

ture of nearly two million dollars, and

by-laws will be voted on in January to

authorize the raising of the required

amount of money.

Steel Market.

There is no change as regards the iron

and steel markets. The volume of busi-

ness has naturally depreciated consider-

ably since the outbreak of hostilities,

hut the situation is gradually improv-

ing and present conditions nre not mucli

worse than those obtaining previous to

the war. They art certainly better than

might have been expected, although there

is room for improvement. The building

trade suffered a severe setback, but has

revived ti> some extent and work is be-

^ng proceeded with in a few cases which

call for structural steel. The large Gov-

ernment orders for shells has stimulat-

ed the market, and it is probable that

this business will continue as long as

the war lasts.

Determined cffoi-ts are being made by

the mills to obtain new business and it

is anticipated that they will be success-

ful and that the steel industry will re-

ceive permanent benefit. The British

Government has sent out inquiries for

heavy tonnages, but the greater part will

not doubt go to United States mills, al-

though it is probable that we may get a

share. The output of the Dominion Steel

Corporation for September shows a de-

cline, as compared with the same month

last year. The production of wire and

wire rods, however, shows a substantial

increase.

Conditions in the United States have

not improved and there appears to have

been a further contraction in the vol-

ume of new orders for steel products.

Tlie export business has in some lines

improved, but the domestic trade has

fallen off considerably. Tliere has been

no change in prices.

Pig Iron.

The pig iron market is dull and life-

less. There is practically no inquiry, and

sales are very light. The situation is

unprecedented, and there is little hope

for relief until general industrial condi-

tions improve considerably.

Machine Tools and Supplies.

The machine tool market i§ distinctly

quiet; a few single machines being sold,

hut no inquiries of any size have been

received by local dealers. The Govern-

ment order for shells was responsible

for several lathes being sold, as reported

last week, but nothing further in this

respect falls to be recorded. The demand
for supplies is light and prices are

steady.

Metals.

Tlie metal markets arc > ery dull, be-

ing practically unchanged from last

week. There has been no change in

prices, although there is a tendency to

weakness all around. Comparatively lit-

tle business is passing, and consumers
are reducing stocks to a minimum.

St John, N.B., Oct. 10, 1914.—The
heads of industry in the Maritime Pro-

vinces are aggressive. '
' Let well enough

alone" is a slogan which has never won
popularity with them, but "Business as

Usual" is proving a money and trade-

getter. That is the secret of their hav-

ing met at Amherst, N.S., this week and
decided upon the formation of an Atlan-

tic body to replace the provincial branch

of the Canadian Federation, and to be

known as the Maritime Province Manu-
facturers' Association. George T. Doug-
las, of Amherst, was chosen president;

Stanley E. Elkin, St. John, vice-presi-

dent; C. C. Starr, Halifax, second vice-

president; A. G. Robb, Amherst, secre-

tary ; W. Hunter, Moncton ; Angus Mc-
Lean, Bathurst; J. T. Cummings and

Archibald McColl, New Glasgow; ,T. P.

McNaughton, Sydney ; George MeKenzie
and George Henderson, Halifax; Bruce

Stewart, Charlottetown ; W. L. Baker
and C. S. Sutherland, Amherst; and H.

S. Crowell, Yarmouth, members of ex-

ecutive.

Fully half a hundred manufacturers

were convened. Various matters of busi-

ness were considered, and it was the

opinion of all assembled that there was
every opportunity for Canadian indus-

tries to secure a foothold on the trade

formerly held by the European bel-

ligerents. It is the purpose of the allied

industrial heads in the lower provinces

to send general commercial agents

abroad whose scope is more specialized

than the trade commissioners and con-

suls. These representatives will inquire

into the possibilities for closer relations

with importers in foreign lands, and en-

deavor to "dig up" new business for

tlie Maritime Province houses individu-

allv. The advance guard, it was urged,

should be at once sent out. Some manu-
facturers intimated that they would send

their own private representatives on the

scout for what might develop.

George McAvitv, of the big industrial

firm of T. McAvity & Sons, returned

from Montreal this week after a confer-

ence with Mr. McNaughton, of the Do-
minion Iron and Steel Co., Sydney, N.S.

;

W. W. Near, of the Page-Hersey Tube
Iron and Lead Co., of Guelph and Wel-
land; and P. G. Donald, who represents

two important English exporters, trade

nrospects between Canada and England

being under consideration. Mr. Mc-
Avity said that he considered it only a

matter of a little time before Canada

would be sending across the Atlantic

many lines of goods hitherto 8Ui>-

plied to England by Germany.
There was no doubt as to the

ability of Canadian manufacturers to

.-fupply many lines of hardware, such as

set screws, nails, small tools, wire goods,

barbed wire, screw eyes, and a variety

of other articles. He looked to see quite

a development of trade in this connec-

tion.

George Corbitt, of Annapolis Royal,

X.S., in St. John this week, was another

who shares the same views. "Germany
for some time," he said, "has supplied

Canada with practically all the barytes

which we have been using, but we expect

in the near future to have the barytes

mines in Cape Breton. N.S., developed to

such an extent as to supply the Dominion
with all of this article needed." He and
other Nova Scotia capitalists are in-

terested in the project, which includes

tlie manufacturing necessary to make
the raw material marketable. They had
had an offer from New York capitalists

to buy all the raw material, provided it

could be brought to the States and manu-
factured. Their intention, however, is

to establish an industry in Cape Breton
for the purpose. Barytes is an impor-

tant fixture in the manufacture of paints

and chemicals, and Mr. Corbitt says

there is enough in the Cape Breton mines

to last for centuries.

The Canadian Car and Foundry Co.,

of Amherst, N.S., have recently closed a

contract for the building of six I. C. R.

]iassenaer ears to be built at the Amherst
works. They also have an order for

seven C. N. R. passenger cars and sev-

eral dining cars for the same railway.

These will keep the Amherst shops busy

for some time.

The Bank of Nova Scotia 1ms recently

purchased the big Canadian sardine fac-

tory at St. Andrews. N.B., which cost or-

iginally more than half a million dollars,

and which has been closed for about a

year because of financial conditions. The
price paid was understood to be $270,-

000. The bank is now looking to have

the business resumed under new aus-

pices.

The new refinery plant of the Atlantic

Sugar Refineries, Ltd., in St. John, will

be ready for operation in a short time.

The work of building has beet pushed

rapidly ahead by the contractors, the

E. G. M. Cape Co. and the Dominion

Bridge Co.

®
Montreal, Que.—The Canadian Gov-

ernment has placed an order for 5,000

shrapnel shells with the Canadian Car

& Foundry Co. of Montreal. The same

company has an order for six passenger

coaches to be used on the Intercolonial

Railway.
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TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada

To Achieve and Maintain a Dominant Place in the Markets of the World

MARKETS FOR SCREWS, NAILS,
BOLTS AND NUTS.

THE following statement shows for

a recent year the value of screws,

nails, bolts and nuts of iron or

steel exported from Germany, Austria-

Hungary, and the United Kingdom re-

spectively to all destinations:

—

EXPORTS FROM GERMANY (1912).

Horseshoe uails, nails with rosette-
shaped heads, and nails not other-
wise mentioned f 124,700

Wire tacks 518,800
•Screw, bolts, and rivets of all kinds 535,150
Nuts, washers for screws, insulator
supports 62,500

Total £1,241,150

EXPORTS FROM AISTRIA-IIUNGARY
(1913).

Nails and tacks of all sorts, except
wire tacks i 23,900

Wire tacks 41,600
Screws, nuts and bolts with screw-
threads 16,400

Nuts and bolts without screw-threads;
rivets 4,300

Total f 86,200

EXPORTS FROM UNITED KINGDOM (1913).
Nails and rivets f 388,400
Screws 294,200
Bolts and nuts 518.800

Total £1,201,400

•Kxcept railway fish-plate screws and holts
for sleepers.

The most important markets for the

United Kingdom are Australia, British

South Africa, and British India. In the

Straits Settlements, Norway and Sweden,
the trade is fairly equally divided be-

tween Germany and the United King-
dom. Most of the trade in Western
Europe goes to Germany. In Italy,

South-Eastem Europe, and Turkey the

bulk of the trade goes to Germany or

Austria. Germany supplies the major
portion of the nails, screws, etc.. re-

quired by Russia and the Dutch East

Indies, while German competition is

severely felt in China, Japan and South

America.

GERMAN TRADE IN INTERNAL
COMBUSTION ENGINES.

THE very complete bulletin issued by the

British Board of Trade on German ex-

ports of internal combustion and explo-

sion motors, gas turbines, etc., clearly

sets out the needs of the situation. From
this we learn that Germany's exports of

this class of machinery in 1912 amounted
to .$14,1.^0,000.

The principal German markets for sta-

tionary comhusfinn and explosion motors

and hla.i^t furnace gas motors—in all Ger-

many exported .$.5,610,000 of this class of

machinery — were: Russia .1(2.2.')0,000,

France "$.58.').000; Argentina .$4.30,000,

Roumania .$-180,000, Egypt .$24.'),000, and
the United Kingdom .$10.5,000.

German made steam and gas turbines

combined with dynamos, pumps, etc., were

sent mainly, and to the values stated to

the following countries: Russia $340,000,

tlie I'nited Kingdom $265,000, Spain,

$245,000, British South Affrica .$240,000,

Italy .$220,000, and France $185,000, the

total exports of these machines being

$2,070,000.

Oennanv also exported parts of steam

engines, steam and gas turbines, and in-

BRITISH VIEWPOINT CANAD-
lANIZED.

We would urge the Canadian

manufacturer to build up his sell-

ing and publicity organization in

confident anticipation of a boom.

This is not the time for him to

keep silence or to sit with his hands

folded upon the latest war news.

There are contracts awaiting cap-

ture—contracts for machine tools,

turbines, generators, transformers,

motors, switchgear, and a host of

electrical accessories given to Ger-

many and never likely to be ex-

ecuted. Beyond these there is a

vista of business in which the Can-

adian maker will have the strong-

est possible preference. He should

therefore be prepared to make sac-

rifices to keep his name vividly be-

fore buyers at home, in the Mother

Country, and in neutral markets-

Now is the time for him to assert

himself in every possible way, and

to impress buyers with his capa-

bility for supplying them with all

their wants.

When ^vp speak of sacrifices, we
do not mean the cutting of expenses

80 easily accomplished by dis-

charging salesmen, depleting staffs,

and insisting upon cash with every

order. These are operations which

cripple and paralyze. The money
required for development and pub-

licity during a period of alack trade

should be drawn from reserves or

from dividends. Shareholders are

not likely to grumble at a reduc-

tion of dividend by one or two per

cent., if they know that the money
so released will be used to secure

an adequate share of increased

trade in the near future. The firms

which drop from the public view

during this period of reconstruc-

tion will be forgotten when the re-

vival in trade takes place.

ternal combustion motors to the extent

of $2,420,000. The principal markets for

such parts were Russia $565,000, France

$415,000, the Netherlands .$350,000 (pos-

sibly for re-export), Italy ,$200,000, and
the United Kingdom $195,000. It will be

seen from the foregoing that Russia was
in the year named Germany's best cus-

tomer for the goods specified, her total,

$3,165,000. being nearly three times that

of France, which took $1,085,000 worth

of these goods from Germany in the same
year.

Dealing with this Russian trade, the

bulletin quotes from a recent American

Consular report in which it is strongly

recommended that manufacturers should

place on this market oil engines of limited

power, suitable for both agricultural and

general industrial and engineering pur-

poses. The Canadian, South African,

Indian, Egyptian, Japanese and other

suitable markets are also discussed in the

bulletin.

DOMINION REVENUE.
THE financial statement of the Do-

minion for the first half of the present

fiscal year. April to September inclusive,

shows a falling off in revenue of $16,546,-

505 as (Compared with the same period of

last year, while current expenditures in-

creased by $6,818,548. Expenditures on

capital account decreased by .$4,986,117.

The net debt of the Dominion at the end

of September stood at $a43,.386,.584, an

increase of $11,.324,651 during the montli,

and of .$43,799,309 as compared with Sep-

tember 30 of last year.

Drop During September.

As was to be expected, the September

revenue shows a very considerable de-

crease, especially in the customs re-

ceipts. The total revenue for the month

was $9,953,093, a decrease of .$5,296,165

as compared with September of last

year. Customs receipts for the month

totalled .$5,644,872 as compared with .$9,-

696,181 for September of last year, a

decrease of $4,051,309. or more than

forty per cent. The decrease is. of course,

due to the practical cessation of imports

at Pacific and Atlantic ports. Imports

from the United States have, it is under-

stood, shown in many lines an increase

rather than a decrease. For the six

months the total revenue has been .$70.-

331,211, as compared with .$80,877,716

for the corresponding period of last year.

Customs revenue for the six months
totnllod .$41,906,668. n decrease of .$16,-

947,969. Expenditure on consolidated

I
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fluid iiccount for the six months totalled

IfSGiSlSidSQ, and on caiiital account $19,-

151,736.

The issue of Dominion notes on Se|)-

tember ,'iO totalled .$132,432,100, as com-

pared with $113,5.31,169 on September 30

of last year. Temporary loans made by

the Government totalled at the end of

the montli .$8,273,333, as compared with

.+'4.866.666 on the same date last year.

From present indications, tlie total

revenue for the full fiscal year will show

a decrease of between thirty and forty

millions, and the addition to the net del)t

will probal'ly be upwards of seventy

millions.

LAKE SUPERIOR ANNUAL MEET-
ING.

AT the annual meetinu- of the Lake
Superior Corporation held October 7, in

Camden, New Jersey, 252,775 shares were
represented and the old board of direc-

tors was re-elected, and at a subsequent

meeting of the latter, the officers were all

re-elected. These are : J. F. Taylor, presi-

dent : W. K. Whigham, chairman; W. C.

Franz and H. Coppell, vice-presidents ; T.

Gibson, secretary; James Hawson, trea-

surer, and Alex. Taylor, assistant secre-

tary and treasurer.

In his address to the shareholders, the

president pointed out that the efforts of
the directors had been confined to the

largest earner, the Algoma Steel Corpora-
tion, and to the disposition of all other

concerns except those directly connected
with the former. The City of Sault Ste.

Mai-ie has purchased the Tagona Water
and Light Co., for which the sum of $450,-

000 will be received, and negotiations are
in hand for an extension of the street rail-

way franchise in the Canadian Soo.

The total net earnings for the year
endinu June 30, 1914. amounted to

$1,934,965.90. This leaves a surplus of

$696,151.42. .

C.P.R. ANNUAL MEETING.
THE annual meeting of, the Canadian
Pacific Railway was held at the com-
pany's offices in Montreal, on October 7.

The meeting ratified an increase of the

present authorized capital stock bv $75,-

000,000, that is, from ,$250,000,000 to

$335,000,000, in order to make it accord
with the amount for which the company
has the sanction of the Government. No
portion of the additional stock will be
issued until the permission of the share-

holders has been secured. J. K. L. Ross
was made a director, while Sir Thomas
Shaughnessy said that, when the peace of
the world will have been restored, emi-

gration from Europe to the newer coun-

tries, where lands could be obtained on
moderate terms, would doubtless be on a

large scale, and Canada should profit very

substantially by the incoming of new set-

tlers and the cons('(|uenl increase in \n(i-

(luction.

Sir Thomas said that the contraction in

the volume of the company 's tra^e and

travel during the year under review was
greater than antici|)ated, but working ex-

j)enses had l)een reduced by economical

administration. The period of retrench-

ment and financial conservation that the

country had passed tlir(mgli would have

the effect of liquidating to a great extent

the injurious results of domestic mis-

takes. When the tid<> turned, the coun-

try would be able to utilize her almost

unlimited resources and prosecute de-

velopment on sane and logical lines.

The company's financial condition was
good, said the president. The C.P.R. had

$50,000,000 of securities to issue for

which the money had been advanced by

the treasury, and when the outlook im-

proved some of these could be readily

sold.

Sir Thomas said further that the mone-

tary loss from the sinking of the Empress

of Ireland was not a matter of any special

moment. ^®
Trade Gossip

The Farney Truck Co. has been incor-

porated at Edmonton, Alta.. with a capi-

tal of ,$25,000.

Francis Hankin & Co., Montreal, have

received an order for a 10-in. Simplex

Venturi water meter from the City of

Reuina.

Welland, Ont.—It is announced that

the Electric Steel and Metals Co. has ob-

tained a contract for a quantity of

shrapnel shells from the Department of

Militia.

Winnipeg, Man,—The Grey Nuns are

enlai';;ins tl'eir St. Boniface Hospital,

and among the im]irovements being made
is the installation of a coTnplete 15-ton

Arctic refrigerating plant.

Conner & Williams, the manufac-

turers of the Mycue carburetters, have

taken premises on Park street, Niagara

Falls, Ont., and are opening the build-

ing as the Niagara Falls aarage.

Tlie Begina Cold Storage Warehous-

ing Co-, Regina, Sask., is succeeding the

City Cold Storage Co., and J. A. Wright

has been appointed manager. Mr.

Wright will assume his duties at once.

War Grist.—The town of Thorold will

send a carload of flo\ir to the Belgian

Oovernment to assist the sufferers by

the war. and Thorold Township will

add one hundred bags to the same ship-

ment.

The Bennett & Wright Co., Toronto,

have been awarded the contract for the

ventilating and heating of the Huron and

Kssex .schools in that city. The total

value of contracts amounts to .$9,821.

The Canadian Locomotive Co., of

Kingston, Ont., has received an order

through the Dominion Government to

manufacture a large quantity of slirap-

nel shells, for the Imperial Government.
Sixty men will be employed at this work.

The CoUingwood Shipbuilding Co.,

Collingwood, Ont., has received a con-

tract for a Scotch type boiler from the

Naval Service Department at Ottawa.

It is for the coast steamer Alfreda, and
is to be delivered at Halifax as quick-

ly as possible.

Hotson, Leader & Goods, contractors,

of Lethbridge, Alta., have secured a con-

tract from the town of Cranbrook to the

amount of about .$80,000 for the laying

of a water system. Mr. Goode is now in

Cranbrook supervising the commence-
ment of the work.

Canada's Iron Resources.—A commit-
tee consisting of four members of the

staff of the Department of Mines, has
been appointed to make an inquiry into

the condition of the iron mining indus-

try in Canada. This follows the state-

ment of the Minister of Finance in his

191.3-14 budget that the industry would
he investigated.

More Contraband. — Announcement
has been made that certain additional

commodities have been made "condi-
tional contraband of war" during the

present hostilities. The'-e are un-

wrought copper, pig, sheet or pipe lead,

plycerine, ferrochrome, haematite iron

ore, magnetic iron ore, rubber, hides and
skins, rough or rou<rh-tanned, but not

including dressed leather.

The Thor Ironworks, Ltd., launched

at their yards, Toronto, last Saturday,

the steel tug Emily Stewart, which is

one of two being built to the order of

the Canadian Stewart Co.. for work on
the Toronto harbor improvements. The
christening ceremony was performed by
Miss Emily Stewart, daughter of A. M.
Stewart, in the presence of a distin-

guished gathering, which included

A. M. Stewart, G. G. Greist, C. F.

Powers, Alex. Lewis, Mr. and Mrs. J. C.

Stewart, Mr. and Mrs. Chillas, Mrs. C. P.

Ellis, jun.. Major Boyd Smith, Controller

Church, etc. The tug is built entirely of

steel to the following dimensions:

—

Length, 80 feet; beam, 19 ft.; depth, 10

ft.; displacement, 123 tons. The engine

is of the vertical tj'pe, with single cylin-

der, 20 ins. X 20 ins. The boiler is of the

Scotch marine type, 10 ft. diameter by
11 ft. long, while the propeller is 7 ft.

6 in. diameter. The tug is constructed

with four W. T. bulkheads, steel deck

and pilot house.
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ft INDUSTRIAL \ CONSTRUCTION NEWS
EUtablishnient or Enlargement of Factories, Mills, Power Plants. Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakiiigs ; Mining New*.

engineering
Sarnia, Ont.—Excavating work for the

new factory of the Sarnia Metal Pro-

ducts Co., on North Front street, has

been completed, and construction work
is now beins started on the foundation.

Beaverton, Ont.—The new power
]ilant at Wasdell Falls was formerly set

in motion by Sir Adam B'ck on Oct. 6.

The plant, wliich is located on the Sev-

ern river, is part of the Provincial

liydro-electric system, and was con-

structed to supply power to the sur-

roundinir munifipalities. The plant has

n capacity of 1200 h.p.

Toronto, Ont.—A settlement of the

Schofiold-Holden riparian riffhts case

has been made. The City and the Har-
bor Board will pay the plaintiffs $48,-

000 for damasres in connection with the

I'arbor development, etc. T!ie Harbor
.Board takes over the land held by the

Schofield-Holden Co. and Rickey Bros.

at the foot of Carlaw avenue.

Cedars Rapids Transmission Line.

—

The 4.5-mile transmission cable, to carry
S.5,000 horse-power electrical energy

from Cedars Rapids through Cornwall
and Massena, is e.\|HM ted to be com-
pleted by November 1. It is stated that

so far $700,000 has been expended in

construction. There are .321 towers, 600
feet apart, 15 feet scpiare, and 45 to 200
feet high, with about 5.000 lbs. of gal-

vanized angle inm, costing about $107,-

000, purchased in Pittsburgh, Pa.,

while insulators, costing .$28,500, came
from Hamilton, Ont. Tlie wire for the

cables, to cost $158,000. is to be alum-
inum and will come from a branch fac-

tory in Quebec of the Aluminum Com-
pany of America. Hardware costing

about $10,000 and about $21,000 wortli

of wood and steel blocks came from the

United States. One thousand five hun-

dred telephone poles, value abont $17,-

000. came from Minneapolis.

Electrical
Leamington, Ont.—The Hydro-Elec-

tiic Commission will install an electric

distributing system here.

London, Ont. — The Hydro-Electric

Commission will construct a line from
here to Lucan and Masonville.

Chatham, Ont—The local Hydro Com-
mission will proceed at once with plans

for the erection of a sub-station and a

distributing system.

Grimsby, Ont.—The Cataract Power
t o. liave a large gang of men at work
west of the village, erecting poles and
stringing wires. They will commence
work in the town overhauling the old

plant in a few days.

Woodbridge, Ont.—Last Monday even-

ing Hydro-Electric power was turned on

in this village. It was expected that Sir

Adam Beck would perform the cere-

monv, but in his absence Reeve C. L.

Wallace turned on the power.

Weston, Ont.—Reeve Dr. E. F. Irwin

stated that the extension now being con-

structed to Downsview from the local

sub-station, was nearly completed, and

that the district would be lighted with

Hydro power within a short time.

St. Thomas, Ont.—Contrary to expec-

tations the new system of lighting con-

templated for Talbot stVeet will cost the

street railway department $3,701.18, as

well as the city some $1,500 additional

in the cost of lisrhtins'. Such were the

AUSTRALIAN RAILWAY WORKSHOP TENDERS
D. H. Ross, the Canadian Trade

Commissioner at Melbourne, Aus-
tralia, has forwarded to the De-
partment of Trade and Commerce,
Ottawa, for the information of
Canadian manufacturers, tenders,
forms, specifications and drawings
for the supply and delivery of ad-
ditional equipment required by the
Victorian Government's railway
workshops at Newport (a Mel-
bourne suburb.) Particulars of the
machinery required, together with

the date on which the tenders close

at Melbourne, are briefly outlined

thus:

—

27,170.—November 25, 1914.—
Steam drop stamps, in battery
form, with accessories.

27,171.—November 25, 1914.—
1 5-cwt. steam hammer with acces-

sories.

27,172.—November 25, 1914.—
1 2V2-cwt. steam stamp with acces-

sories.

27,173.—November 25, 1914.—

1 hand power combined shears,

mitreing and notching machine and
accessories.

27,174.—November 25, 1914.—
1 universal tool and cutter grinder,

including tools, gears and acces-

sories.

27,175.—November 25, 1914.—
1 shaping machine (single head)
including tools, gears and acces-

sories.

27,176.—November 25, 1914.—
1 6-inch gap lathe including tools,

gears, etc.

27,177.—November 25, 1914.—
1 multiple spindle drilling machine

including tools, gears and acces-

sories.

27,178.—November 25, 1914.—
1 lV2-inch single-headed screwing
machine including tools, gears and
accessories.

27,179.—November 25, 1914.—
1 multiple spindle screwing ma-
chine including tools, gears and ac-

cessories.

27,402.—December 2, 1914.—
Alternative to contracts 27,519 and
27,520, 1,376 steel disc wheels, etc.

27,519.—December 2, 1914.—
Alternative to contracts 27,402 and
27,520, 1,376 steel wheel centres

and tyres.

27,520.—December 2, 1914.—
Alternative to contracts 27,402 and
27,519, 1,376 steel disc wheels.

27,630.—December 9, 1914.—
500 caustic soda primary cells and
500 renewals.

26,403.—December 9, 1914.—

77V'2 tons steel joists, angle braces,

etc., as per blue print drawing.

27,436.—December 9, 1914.—
110 tons block tin.

The 'neutral' steamer of the

Oceanic Company leaves San Fran-
cisco on October 27, and the mail is

due at Melbourne on November 17

in ample time for the tenders clos-

ing on November 25. The last mail

from Vancouver is that leaving on
October 28, and arriving at Mel-
bourne on or about November 29.
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figures submitted to the mombors of the

council.

St. Thomas, Ont.—The Hydro-Electric

Commission in St. Thomas will consider

the proposition of installing a telephone

system in harmony with other Ontario

cities. Hamilton's commission favors

the scheme which is to have the Ontario

Government install a long-distance line

along the Hydro right-of-way.

Stouffville, Ont.—A meeting was held

here on Oct. 6 to further the interests

of the hydro-radial movement. Sir

Adam Beck was the principal speaker,

while chief engineer F. A. Gaby, of the

Hydro Commission ; Roht. Miller, Stouff-

ville; A. D. Bruce, Gormley; J. W.
Lyons, Guelph, and several others also

spoke briefly.

St. Mary's, One. — At the regular

meetinsr of the water and heat commis-
sion. Weir & Weir wrote asking the

board if it would furnish 50 horsepower
delivered at the western corporation

limits, at the same price as delivered to

the Cement Works, and they would con-

tinue the power line on to Kirkton and
intervening places, and that they would
furnish and place poles and necessary
wires for current, and also power to

consumers between Kirkton and St.

Marys.

Municipal
Hamilton, Ont.—The fire committee

recommend the purchase of one pul-

motor.

Sarnia, Ont.—A special session . of
Sarnia City Council will be called in con-

nection with tlie new waterworks at

Point Edward, where the infiltration

basins have failed to produce necessary

water.

Toronto, Ont.—^Premier Hearst is to

be approached by the Board of Control
in regard to giving the city permission
to borrow sufficient money to extend the

Bloor street car line without first obtain-

ing the permission of the people.

St. John's, Nfld.—The new civic com-
missioners have secured the services of

Mr. Longley, of the firm of Hazen and
Whipple, New York, to come here and
report upon the question of the most
effective distribution of the water sup-

ply.

Ottawa, Ont.—The City Council at a

meeting on Oct. 5 decided to retain

eminent counsel to test the constitution-

ality of the order of the Ontario Board
of Health, which directs the city to

spend over $8,000,000 on a water sup-

ply from Thirty-one Mile Lake, over

fifty miles from the capital.

Toronto, Ont.—Works Commissioner
Harris has written the committee of

works, urging the necessity of providing

funds for the erection of a building for

the Waterworks Department on the site

of St. Andrew 's Market. The estimated

cost of the structure is $100,000.

London, Ont.—The London Public

Utilities Commission will fall in line

witli the suggestion of the Hamilton
Hydro-Electric Commission that the Pro-

vincial Government be asked to in-

augurate a Government-owned telephone

system throusrhout the province, in con-

nection with its hydro-electric scheme.

Ottawa, Ont.—Tenders will be received

up til! Octol>er 20 for the construction of

a reinforced concrete tower on a wooden
crib at Livingstone Channel, Detroit

River. Esse.x County. Plans and speci-

fications may be seen at the offices of the

Department of Marine and Fisheries, Ot-

tawa, the harbor-master at Amherstburg,

Ont., or the collectors of Customs at To-

ronto, Windsor, and Sarnia.

Port Arthur, Ont—On the recom-

mendation of tlie Port Arthur hydro r'-

ectric committee, which was submitted

to the council, at the meeting held on

Oct. 6, it was decided that the by-la'»'

required for the erection of a sub-sta-

tion at the pump house be submitted to

the people in January. The city solicit-

or was instructed to prepare a by-law

for $44,600 for this purpose.

Toronto, Ont.—After three hours' dis-

cussion of the civic Hydro-Electric fin-

ances and the business methods of the

commissioners, the City Council decided

to allow the commission to increase its

capital by another $1,000,000 to enable

it to liquidate its immediate liabilities;

also to have a friendly legal action to

the city ought to bear the loss incurred

by the unfortunate sale of the Hydro
debentures at a discount of $443,100.

Peterborough, Ont.—A meeting of the

Utilities Commission was held on Oct.

6, at which P. G. Jeffrey, engineer of

the Hydro-Electric Commission of On-

tario, was present. It was resolved to

offer the Peterborough Light & Power
Co. $4,450.55. for that part of their dis-

tributing system which lies outside the

city limits, on the basis of their inven-

tory of May 1, 1914, and any extensions

or variations to be paid for on tlie same

basis.

Peterborongh, Ont.—It is possible

that the city will operate a manufactur-

ing concern this winter. At a recent

Board of Works meeting, Mayor Buller

suggested that the city should secure

the Canadian Cordage Co. buildings and

start manufacturing the cement pipes

to be used next spring on the outfall

sewer. According to Street Commis-

sioner Evans' figures the city might

save between two and three thousand

dollars by taking such a step.

St. Thomas, Ont.—Residents of Yar-
mouth township, north and east of St.

Thomas, are taking steps to secure a

supply of natural gas in their homes
and hydro-electric lighting for the road-

ways leading from the city. A deputa-

tion recently waited on the Ynrmoath
Council, asking that body to take jteps

to secure for them these two commodi-
ties. The natural gas asked for is from
the Tilbury field, the same as is sup-

plied at Talbotville, Fingal, and other

points in Southwold.

Hamilton, Ont.—Plans are under con-

sideration by Wentworth County for

the expenditure of $350,000, of which
.$260,000 will be for a sewage disposal

plant and .$90,000 for water works. A
deputation of Mountain residents have
asked that the City Council enter into

an agreement with the township to take

care of the sewage from a small section

of the Mountain. The deputation com-
prised John G. Farmer, K.C., Colin S.

Snider, Reeve Gallagher, and the town-
ship engineer of Barton.

Medicire Hat, Alta.—The Board of
Trade has decided to send a display of

the products of the industries of the city

to England for the purpose of catching

some of the trade which will, as a result

of the war, be coming to Canada. The
Board of Trade will also support the

suggestion for a conference of Canadian

manufacturers, bankers, transport men,

farmers, etc., to lay out plans for the

securing for the Dominion of a share of

the manufacturing trade which before

the war was enjoyed by Germany and

Austria.

Chatham, Ont.—By-laws providing for

an expenditure of $90,000 for the instal-

lation of the Hydro system, and $2,000

for the purchase of a site for the Can-

adian Concrete Products Co., carried last

Monday. The Hydro by-law had a ma-

jority of 938 out of a total of 1,268 votes

cast. The concrete by-law carried by a

majority of 33. This by-law required a

two-thirds vote of the total vote east,

and the figures were 853 for, 376 against.

The vote was comparatively, light, only

about two-thirds of the total poUable

vote of the city coming out, due largely

on account of the holiday.

Toronto, Ont.—Works Commissioner

Harris on Oct. 8., asked the Board of

Control to recommend the submission of

a by-law to the people enabling the ex-

penditure next year of $1,7.34.465 to

cover several works in his department.

Commissioner Harris in his report says

the money will be spent as follows:

—

North Toronto water supply mains,
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The Lighting Requirement of Metal Working Plants— I.

By A. L. Powell and R. E. Harrington

Typical well-lighted -metal ivorking plants nf various kinds, were investigated by the
authors either through a visit to the plant or the data obtained from plans showing layout of
machinery and lighting equipment. In each case inquiry was vnade as to the degree of satis-

faction given by the lighting. The plants listed are well lighted and satisfactory to the man-
agement and employees, hence the data i» of value as a guide for the designer.

I

GOOD lighting in industrial

plants is an essential to satis-

factory and efficient operation,

and a summary of the contributory rea-

sons may be said to include the fol-

lowing :

—

Correct illumination reduces the num-
ber of accidents, makes a more sanitary

shop, results in more agreeable and

comfortable working conditions, pro-

tects the eyes of the worker, increases

the amount of output, improves the

quality of production, decreases the per-

centage of seconds, reduces the cost of

the lighting itself in many instances; all

of which factors combine to raise the

standard of the organization along

humanitarian and economic lines.

Methods of Lighting.

In general we may classify lighting

systems in two ways; first as to the

means of getting the light to the work-

ing plane or surface to be illuminated,

and, second, as to the arrangement of

units.

1.—Three systems of lighting are gen-

erally recognized : direct, indirect and

semi-indirect. The last two require ceil-

ings clean and light in color, and since

in the majority of metal working plants

the ceiling is either dirty or broken by

trusses and skylights, the first alone is

discussed here. (The authors consider a

direct lishtinsr unit as one from which

over half of the emitted light flux is

directed downward or to the side, reach-

ing the surface to be illuminated with-

out being reflected by the walls or

ceilings.)

2.—The lighting units may be ar-

ranged in three fasliions, furnishing

what are frequently termed local, gen-

eral and localized-ireneral or group

lighting. Naturally, combinations of

these may be derived, fieneral illumi-

nation supplemented by local lighting is

often good practice and is much more
frequently employed than any of the

other combinations possible.

Local Lighting.—This system consists

of the use of the smaller sizes of incan-

descent lamps placed close to the work
and under the control of the workman.

This system of illumination is inherent-

ly bad, for it produces a hisrh intensity

over but a small area, leaving the rest

of the room in comparative darkness.

•From n pnper rpart at the reeent conTentton
of thp TIIiimlnatInK RnKlnccrlTig Society, In
rirvpland, Ohio.

Thus, whenever a workman looks away
from his work, a certain time element is

needed in order that his eyes may ac-

commodate themselves to this great

change in intensity. Very often the il-

lumination on the work is far too great

for the operation performed, which of-

ten results in ocular fatigue. In addi-

tion, when using this system the work-

men lose time in adjusting their lamps
and the breakage is increased by handl-

ing. It is true that there are certain

processes where it is necessary to use a

local lamp; for instance, when inspect-

ing the interior of a mould or deep bor-

ing, or where extremely fine work is in

progress, such as the manufacture of

watcli parts. In the last instance, it

would be inadvisable to light the entire

room with the very high intensity re-

quired by the work. In cases where
local lighting is essential it is advisable

to provide a moderate value of general

illumination to prevent a great contrast

in intensity.

Generifl Lighting.—In this system,

medium or high candle-power lamps are

employed. They are spaced systemati-

cally with reference to the building con-

struction, and such reflectors chosen as

will produce approximately even illumi-

nation over the entire area. It has

special application in large, open spaces

where heavy work is done, such as roll-

in"' mills, fors-e shops, foundries, etc.

Where closer work is carried on, a modi-

fication of this .svstem should be used,

for it is desirable here to have the

maximum intensity at the working
points with lower values between
machines.

Localized-General or Group Lighting.

—This is the system referred to a modi-

fication of general lighting. As its title

implies, the lamps are located with re-

spect to the work, medium size units be-

ing hung at moderate heights. The
disadvantages noted under local lighting

are done away with, and as satisfactory

results are obtained as with general

lighting and not as much energy is

necessary.

Lamps.

Tungsten filament lamps are standard

for 10.5 to 125 voKs in steps from 10 to

1,000 watts, at efficiencies ranging from

1..30 to 0..5.5 w. p. h. cp. respectively.

For multiple operation on circuits from

220 to 250 volts, the standardized lamps

range from 25 to 500 watts with effici-

encies varying from 1.33 to 1.00 w. p. c.

In average practice, local lighting em-
ploys the smaller sizes, 10 to 40 watts;
the localized-general system utilizes

from 60 to 150 watts, and general il-

lumination is supplied by lamps between
100 and 1,000 watts. Naturally, special
cases produce deviations from this

grouping.

Reflectors.

Reflecting devices may in general be
divided into two groups — glass and
metal. Glass reflectors may be very ef-

ficient and produce excellent illuminat-
ing results, and in the case of translu-
cent types make a bright and cheerful
shop. However, in industrial service
the danger of breakage is an element
which has prevented their adoption by
the majority of plant managers. An-
other point, which often makes their use
inadvisable, is the question of cleaning.

Everyone realizes that periodical clean-
ing of lamp and reflector is extremely
desirable and necessary if the system is

to operate at its most efficient point.

Nevertheless, in too high a number of
cases this is neglected. In such in-

stances an opaque metal reflector, if

covered with a layer of dust on the outer
surface, does not present as untidy an
appearance as a dirty translucent re-

flector.

In practically all the plants investi-

gated by the authors, metal reflectors

were used, and their experience has in-

dicated that a well made porcelain en-
amel finish is most generally opplicable
for this phase of lightinsr, on account of
its ease of cleaning, resistance to acid

fumes, heat and moisture, high initial

efficiency and lack of permanent depre-
ciation.

A great deal has been said of the deep
bowl versus the shallow dome shape.
From a standpoint of eye protection, the
deep bowl is to be preferred, but the in-

vestigation showed a far greater num-
ber of the dome shape in service. It is

true that a large percentage of these
may have been installed through clever

salesmanship, or due to the fact that

the lamp is visible and the exposed fila-

ment gives the layman the impression
that he is getting more light. Yet, the
.shallow type has certain inherent ad-

vantasrea which indicate that in spite of
(he theoretical disadvantages, it is the
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shape which is of most general service.

These are as follows:

The downward flux of light for a given

wattage is considerably greater than

with a deep bowl reflector; more light is

emitted at the obtuse angles, producing

better illumination over vertical sur-

faces; light escapes near the horizontal,

permitting use on quite wide spacings

without dark spots midway between the

units; and lastly, a brighter and more-

cheerful shop results. Of course, the

hanging height must be such that the

lamps are well above the angles of the

vision and, when this factor is taken

care of, the glaring effect is not severe,

as the light emitted at high angle makes

the walls bright and lessens the contrast

between lighting unit and background.

Ore Working.

This heading includes such a wide

variety of plants so radically different in

construction that it is difficult to at-

tempt a tabulation of data which would

be of service. In general, the building

is broken up by elevators, chutes, con-

veyors, and the like, so that evenly dis-

tributed lighting is impractical. It is

usually necessary to illuminate to a

moderate intensity certain important

parts of the system, such as racks, sep-

arators, concentrators, jigs, drying tables

and loading platforms. In cases where

crushing machinery, pumps, fans, motors,

etc., are widely separated, it is essential

to locate the lamps with reference to

these, so there will be plenty of light for

adjustment and repairs. In other words,

local lights are needed at various points,

but these should be in the form of me-

dium size lamps with reflectors giving a

wide spread of light, and hung fairly

high so that they will furnish some gen-

eral illumination. Passageways, stairs,

ladders and hoists should all be ade-

quately equipped as to lighting.

Heat Extraction of Metal.

As with the ore plant, the reducing

plant varies widely in arrangement of

apparatus and construction of buildings

;

hence, the citation of specific eases is

difficult, and such discussion as can be

given must be of a general order.

The molten metal itself and the fires,

in a great many cases, provide plenty of

light with which to carry on the opera-

tions. Nevertheless, safety demands
that artificial lighting be supplied. The

installation is often required to supply

more light when the processes are not in

active operation, or under emergency

conditions than for the regular operation

under normal conditions. Smelting and

reducing furnaces for the rarer metals

are usually small in size and a moderate

intensity of general illumination should

be supplied for the entire room. The

blast furnace house should have light

enough for the workmen to repair the

tuyere mechanism, to watch the water
system from the ground, and to readily

discern tools lying about the floor. In
the puddling and open hearth plants, the

cranemen must be able to see the work-
men pick up ladles and cinder or slag

parts. The movement of charging cars

and cranes must also be visible to the

floorman, and there must be enough light

for them to break up and load slag. The
crucible house is usually adapted to a
low intensity of general lighting from
medium size lamps. Bessemer converters

and electric furnaces should be well

illuminated by large lamps to facilitate

charging and operation.

Foundry Lighting.

Bench moulding and core making are

usually carried on in a room separate

from the pouring, or in a side bay. The
methods of bench lighting , discussed

later, apply here. Forty-watt lamps
with reflectors giving intensive distribu-

tion on 8-ft. (2.44 m.) centres provide
adequate illumination for small and me-
dium work. Provision should be made
for a portable lamp or a mirror with
which to examine the interior of deep
moulds. Where tables are scattered

about the entire room general illumina-

tion serves very well.

Machine moulding is ordinarily done
in the main bay and the general illumina-

tion here will meet the requirements of
this process, if in a separate part of the

plant, present practice provides medium
size units localized with reference to

machine. The dome reflectors give suffi-

cient spread of the light for adjoining

spaces. Although no plants were ex-

amined where any one part was devoted

exclusively to machine moulding, it is

safe to estimate that from 0.3 to 0.8 watt

per square foot would be required de-

pending on the fineness of the work.

Floor moulding and pouring occupies

a large open space which is adapted to

general illumination. Two schemes are

in common use for arranging lighting

units. Large lamps with dome or bowl
reflectors, symmetrically spaced above
the crane travel, or medium size units

with angle reflectors at the sides below

the crane tracks. The second arrange-

ment has, among other good features, an
advantage that the crane does not have

to be employed in replacing a burned-out

lamp, and no shadows are cast by the

crane. Naturally, the amount of light

necessary will vary with the kind of out-

put. Large iron castings require less

illumination than small brass parts.

Where a diversity of product occurs it is

necessary to make provision for meeting

the most difficult condition. This re-

quirement of providing sufficient light

for the safety of employees will always

be taken care of if there is satisfactory

light for the work.

Another feature that must be borne in

mind in designing the installation is the
deterioration. While initially the light-

ing used may give plenty of light for the
work done, when the dirt, dust and mois-
ture accumulate on the equipment be-
tween cleanings, the illumination may be
reduced below the deseirable value.
Hence, it is always advisable in foun-
dries to provide somewhat higher watt-
age than calculations on effective lumens
indicate necessarj'.

Charging.—In most cases the general
illumination of the main bay will be
sufficiently spread to light the firing

doors. In some plants, however, the
cupolas are located on a mezzanine, and
in this event general illumination of a
moderate value should be provided for
safety.

The lighting of tumbling barrels does
not demand a great deal of attention, for
there is little danger of accident, and
close inspection is not essential. How-
ever, for small material, localized gen-
eral illumination is often successfully
installed.

Cleaning, rough chipping and filing of
large pieces in most instances are done
in the main bay after breaking up the
flasks, and in some plants a separate
section is allowed to this work which
should have a low intensity of general
illumination.

CRANE GEARING
IT is the usual practice to cover all gear-
ing on cranes, not only to avoid contact
with repair men or inspectors who may
be on the crane when it is in motion, but
to prevent falling of loose pieces in case
of breakage of the gears and to keep out
grit and dust. Such covers, however,
must allow easy access for lubrication

and inspection, else, by inducing neglect,

the guards themselves may indirectly

cause injury and damage. Where the

gears are not exposed to excessive dust,

the covers may be made of perforated

steel, and can be arranged to allow in-

spection and lubrication without re-

moval. Gear teeth must be lubricated

freely, and must be closely watched,

especially small pinions which are sub-

ject to most wear.

Consideration must be given to the

condition of the gears, as gears with

stripped teeth may drop the load at a

critical moment. Sometimes excessive

wear and breakage of gear teeth, espe-

cially on foundry cranes exposed to much
flying grit, is traceable to gears which

are too finely pitched. Frequently the

crane design will allow the substitution

of more coarsely pitched gears, thus pro-

viding stronger teeth and less wearing

surface.



October 22, 1914. 367

Power Plant of the Standard Iron Co., Parry Sound, Ont.
By C.T.R.

Although furnace gas was available, the convenience of gas-fired boilers and the direct

rotary drive of steam turbines, together with the ease of starting up, made the use of turbines

preferable to that of gas engines for the motive power requirements of this plant.

THE charcoal iron manufacturing room floor to the blower. Non-return

plant of the Standard Iron Co., and relief valves, which appear in Fig.

Ltd., situated on an inlet of Geor-

gian Bay, at Parry Sound, Ont., in-

cludes among its other interesting fea-

tures an installation of power equip-

ment which, in addition to its turbo-

blower feature, is also unique in the

variety of purposes to which steam tur-

bines have been applied.

Boilers.

The steam generating equipment con-

sists of three Robb horizontal return

tubular boilers with flush joints, avail-

able for the use of either coal or blast

furnace gas. Each boiler is 78 ins. dia-

meter by 20 ft. long, and is rated at

200 horse power. There arc 2,000 sq. ft.

of heating surface, and the working

pressure is 150 lbs. per sq. in. The pro-

duets of combustion are discharged in-

to a 5 ft. dia. X 125 ft. stack.

Steam Turbo-Blower.

For supplying air blast to the fur-

nace, a Fraser & Chalmers Rateau tur-

bine-driven blower is employed. This

blower has a capacity of 12,000 cu. ft.

of free air per minute delivered at from

6 to 8 lbs. per sq. in., and runs at 4,000

r.p.m. All the bearings are fitted with

forced lubrication, oil being delivered

from a gear pump driven off the main

shaft, and circulating through an oil

cooler and filter before being returned

to the bearings. The air is taken in

1, are provided in the air main to the

furnace.

The turbine end of the blowing unit

consists of a Fraser & Chalmers im-

and the lowest point in the main steam

header. The overall dimensions of the

turbo-blower, which is illustrated in

Fig. 2, are 5 ft. 10 ins x 15 ft. 10 ins.

X 6 ft. 2 ins. in height from bottom

of bedplate.
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suction main running direct from the turbine room, where by a vertical drop of pipe does away with any necessity

bay, which is 256 ft. from the power of 17 ft. the pipe passes to the level of

house. The lake level, beinpr 15 ft. 6 in. the trenches in the concrete floor,

I'IG. TERRY STEAM TURBINE AM) Jo K.W., D.C. GENERATOR.

for an expansion bend and facilitates

drainage, which is designed to gravitate

towards the steam separator. Water of

condensation is removed by an auto-

matic steam trap directly attached to

the separator. Although steam piping

in trenches is not usually advantageous,

the fact that all the turbines in this in-

stance are placed above the piping ren-

rers the chance of dama;?e by water

very remote. The high pressure main
and branches above 2 in. dia. consist of

extra heavy wrought steel pipe with

screwed-on flanges. For 2V2 in. dia. and

less malleable iron screwed fittings are

used.

The blower turbine is connected to

tlie condenser by a large cast iron ex-

haust bend and a corrugated copper ex-

pansion joint. All the other units ex-

haust into a galvanized wrought steel

exhaust main connected to the feed heat-

er. Isolation of the heater is attained

l)ch)w the centrifugal puiui) centres, and
].'< ft. 10 in. below the condenser injec-

tion inlet, makes an unusually long suc-

tion lift. The pumps are primed by a

steam injector.

The two duplex Piatt feed pumps each

have a normal capacity of 108 U.S. gals,

per min., and are situated in tlie boiler

room. They are arranged to draw water

either from the condenser hot well or

from the main centrifugal pump suc-

tion line mentioned above. The feed

pump discharge is led through the feed

heater on its way to the boilers, a by-

pass being provided for cutting out the

heater for cleaning, etc. This will be

of rare occurrence, as no oil is carrned

over with the exliaust from the tur-

Ijines.

Piping.

Steam is conducted from each boiler

FIG. •IN. CENTRIELGAL PI .Ml\ M
TERRY TURBINE.S.

K.w. gem;i;atuk and

FIG. 4. PL.\TT CENTRIFUGAL PUMP ANil) Tj;i:i:\ TURBINE.

by a 6-in. branch and an isolating valve

leading into a 6-in. steam main to the

through which the branches to the dif-

ferent units are led. The vertical length

by closing a gate valve next the heater,

and opening another valve on the ex-

haust main leading direct to the atmos-

phere. These valves will also be used in

cold weather to build up a slight back

pressure for exhaust steam heating. A
relief valve is fitted to the main in a

conspicuous position to draw attention

to any undue rise in pressure.

The water connections to the centri-

fugal pumps and condenser ponsist of

cast iron flanged pipe with long radius

elbows, and taper pipes make connec-

tions with the pump branches. The

main suction line consists of flanged

piping and was tested to a pressure of

30 lbs. per sq. in. after erection to guard

against air leaks. In addition to a

necessary foot valve at the intake,

check valves are placed in the branches

to the condenser and feed pumps, and

water sealed gate valves in the branches

to the centrifugal pumps.

The velocitv of water in the suction
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main under normal conditions of work-
ing is. 280 ft. per min., and the friction

head loss between the lake and the

Operation Becord.
The plant was started up and the

blast furnace "blown in" on August 21,

I'Ki. U. BLAST FURNACE AND I'lG BED.

pumps is estimated at about 2.7 ft.,

not including the resistance of the foot

valve. The presence of solid rock im-

mediately below the engine room pre-

vented the power house being situated

at a lower level, and prohibited the

construction of an intake flume. The
satisfactory working of the present ar-

rangement shows that any other scheme
,would have been an unnecessary ex-

pense. The feed piping to the boilers is

extra heavy, being similar to the main
steam piping, and each branch to a

boiler is provided with the usual stop,

check and feed regulating valves, the

latter arranged at the front of each

boiler at hand level. With the excep-

tion of two angle valves, all water and
feed valves are of the straiglitway type.

1913, and on August 24 the furnace was
tapped and sever.al tons of charcoal pig
iron drawn off. The simplicity of opera-
tion is quite worthy of comment. In the

first place, the boilers are gas fired, and
need very little attention, while the

only reciprocating motive power is that

driving the Pratt Rotrex air pump, and
the oiling of that is automatic. The
rest of the apparatus is all steam turbo-
driven, the result being th.nt the whole
plant can be easily handled by one
man, and his duties are practically lim-

ited to watching the feed water and
keepinsr the log book entered up.

The contractors for the whole equip-
ment were the Rudel-Belnap Machinery
Co. of Montreal, and the turbines were
supplied and erected by Fraser &
Chalmers of Canada. Ltd., Montreal.

; The Method and Manner of Laying-Out Plates
By Joseph W. Ross

The laying-out of plates to form the various shapes
for which sheet metal parts are used involves difficulties
that are only discovered when such a job is undertaken.
System and intelligent application are therefore of the
greatest importance in procuring successful remilts.

PARALLEL DEVELOPMENT OF
CYLINDERS.

WHERE cylindrical work is to be
fitted to an angular or irreg-

ular surface, the shaping of the

sheet so as to roll up to the required

angle requires that a development of

the angular edge be made. This develop-

,
ment is simply the stretch-out of the

angular surface. The development of a
plain cylinder would be a rectangle and
that of a bevelled cylinder would be a

rectangle with one curved edge, as will

be seen.

I

In Fig. 8 is seen the plan and eleva-

tion of a cylinder cut at an angle of
about 30°. In developing this, it is

necessary to draw it out full size on a
spare piece of plate, but for home study
it may be reduced to a smaller scale,

according to the wishes of the student.

The figure A C D E B represents the

elevation view. Above this, describe a

circle to represent the plan, and divide

the circle into a number of equal parts

as deemed necessary. In this case, 16
parts have been chosen. Number each
part from 1 to 16 in their consecutive

order. Greater accuracv can be obtained

in the development by the use of a
larger number of divisions.

From each divisional point in the plan
Fig. 8, draw to A C and B E D, lines
parallel to the intersection of the in-
clined line C D as shown in the eleva-
tion. Fig. 8. It will be observed that
if the line circle of the plan be straight-
ened out, the divisional points maintain-
ing their equally spaced positions, that
the straightened line or the stretch-out
of the circle will be equal to the cir-
cumference of the circle divided into
16 equal parts. Each division will rep-
resent the starting point of one of the
parallel lines, which cut the angular
part of the elevation. The diameter of
the circle is 14 in. Its circumference or
stretch-out is, therefore, bv the decimal
formula, 3.1416 X 14 which is 43.98 in.
By the fractional formula. 14 X 31-7
equals 44 in., which is quite near enough
for practical purposes.

Measure off on the required plate, a
stretch-out of 44 inches. As the part
A B C E, Fig. 8, constitutes a right cyl-
inder (one that is square at both ends),
it will require a rectangular section of
plate; therefore, bisect the line ABA
on the development. Fig. 9, and square
up the plate, using the height A C or
B E. It will now appear, after squar-
ing up, as the rectangle ABA and C.E.C.
Divide the lines A B- A into 16 equal
parts and with the dividers in coniunc-
tion with the lath, transfer all these
points to the line C E C. Connect these
points by lines parallel to lines A C and
B D. Number all lines as shown in Fig-.

9, obtaining the numbers from the plan
view in Fig. 8, and allow all the parallel
lines to project below the line C E C.

From line A B, Fig. 8. measure with
the trams, the length of line 1.1° and
transfer this length to 1.1° on the de-
velopment Fig. 9. Measuring from lineAB again, reset the trams to distance.
2.2°, Fig. 8. Mark this off on correspond-
ing number in the Fig. 9, and reset the
trams to distances .13". Fig. 8, and so
on until all the lengths of parallel lines
in the elevation view, Fig. 8, are trans-
ferred to corresponding numbers on the
develo^)ment Fig. 9. Measure in each
case from A B, Fig. 8. and transfer the
measurement to the plate, working every
time from the line ABA. Connect ail
the points thus located with an even
curve, as shown by the curved line C C.
Mark off the rivet holes and add the re-
quired laps.

In Fig. 10 is shown a cylindrical
chute of 3^.in. plate fitted to the bottom
of an angular bin. Divide the neutral
circumference view into 12 equal parts,
and from these points of division ex-
tend parallel lines to the angle of the
bin M R N. Number each line as shown
in Fig. 10. Now calculate the stretch-
out of the plate. The neutral dinmoter
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is, therefore, 16 + % = 16% ins. The
neutral circumference or stretchout

equals 16% X 3.1416, which is 51.4, or

51 13-32 ins.

5

;^;5 ^
. ,,

) IBIS H mii ilto'

ment of which will now be explained.

Divide the line XX into 12 equal parts

in accordance witli the divisions in Fig.

10. Transfer these points from XX to

YY and connect by lines parallel to XY,
XY, prolonging these lines some distance

past the line YY. Number eacii line in

manner similar to Fig. 10.

Set the trams to distance 1.1' of Fig.

10, and transfer this length to line 1.1°

in Fig. 11. Reset the trams to distance

• /44fn.

FIGS. 8 AND ». ULBVATION AND DEVELOPMENT OF CYIylNDER WITH ONE
BEVELED END.

Measure off a distance equal to 51.4 2.2° and transfer this distance to 2.2°

inches; bisect the line and square up in Fig. 11. Continue this process with
with a height equal to S or T P. This each point of identification until all

10 AND 11. V-SCHUTE CONNECTION
BIN AND I'1\S DEVELOPMENT.

FOR

gives the development of the right cylin-

der S P T. To this must be added the

sections M S R and R N T, the develop-

je.

have been transferred to Fig. 11. Con-

nect all the located points with an evenly

drawn curve. Mark off from lines XY,
XY, 11/2 inches for laps, and divide the

rivet line into the desired equal number
of rivet spaces.

Measure from the developed curved

line a distance of 3 inches for the flange

allowance and also space off the requisite

number of rivet holes on the rivet line

of the flange. Tliese holes mav be

punched in the templet, and after roll-

ing fitted into place so that the holes may
bo marked oflf on the angular bin which
is afterwards drilled. If the holes are al-

ready in place in the plates of the bin,

they may be omitted in the templet until

after being rolled and fitted into posi-

tion, being then marked off on the tem-

plet and drilled or punched, according

to conditions and facilities. An addition

is required at the points ZZ to counter-

act the drawing in of the metal during

the operation of flanging. In general

practice it is advisable to allow plenty

of metal. If too much is allowed, it is

easily removed after flanging and good
work is assured.

The completed templet is shown in

Fig. 11. It is also necessary to note

that one of the points, Z (the one on

tlie inner lap), is thinned out or scarfed

to permit the plates to be closed up at

the point of contact with the side of

the angular bin. In Fig. 12 is shown a

cylinder bevelled at each end. The pat-

tern is seen in Fig. 13, which -will read-

ily he understood after following closely

the foregoing examples.

The next article of this series will il-

lustrate the principle of obtaining the

developments of conical forms by radial

lines. The method of obtaining the

camber as in the telescopic system of

plating used in smokestacks, blast

pipes, water pipes, lines, etc., will be ex-

plained and illustrated.

CRANE LUBRICATION.
PROPER lubrication of the wire ropes,

chains and gear teeth on cranes is of

great importance as a safety factor;

equally important also is the proper

lubrication of all wearing parts. Lack
of lubrication causes stiff and trouble-

some operation, hot journals, and loose

parts. The eventful result may only be

> expensive operation, decreased efficiency,

excessive repair cost or a stalled crane;

But in many cases lubrication neglect

will result in stripped teeth, wear-weak-

ened axles or loose bearings which may
cause injury to workmen as well. Such
risks warrant exceptional care in pro-

viding adequate oiling devices that are

easily accessible. These should not be

allowed to become clogged or inopera-

tive, and daily lubrication, at least, is

advisable on all working parts. Sheaves

and bearings in hoist blocks should not

be overlooked in the regular lubrication.

Before oiling, the main switch should be

opened and locked in the open position.

3r.ee. ».

^IGS. 12 AND 13. ELEVATION AND DEVELOPMENT OP CYLINDER WITH TWO
BEVELED ENDS.

War Grist.—Canadian manufacturers

in certain lines promise to be busy for

the next few months as a result of the

desire of the British War Office to obtain

large quantities of munitions of war in

Canada.
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Bonecourt Flameless System of Surface Combustion
It has been demonstrated by many everyday phenomena that, to get the greatest effect

from combustion, it mii^t take place through some medium. The strongest light effect is ob-

tained with the help of calcium as in the Welsbach mantle and the greatest heating effect is

furnished by the glow of a refractory m,aterial as in hot coal. The Bonecourt m/stem aim,s to

convert all the heat value of the fuel into radiant energy.

IK all the systems of burning fuel at

present in use, there may be found

ample evidence of serious ineffici-

ency. The average good boiler will ab-

sorb but from 50 to 75 per cent, of the

heat value of the coal supplied to it.

The products of incomplete combustion,

besides being the direct outcome of seri-

ous waste, are the cause of much extra

work, and contribute much to the dirty

end of the mechanic's duties and often

lead to more or less rapid deterioration

of the machinery involved.

In the burning of gas in the usual

manner, a flame is produced which may
be said to consist of a number of layers

of air and gas of different temperatures.

Only one of these layers is at the in-

candescent heat necessary for combus-

tion, and when this is cooled or has in-

sufficient air, an imperfect combustion

of both this and the succeeding layers

results. Furthermore, as a flame, very

little of the heat is present in the radi-

ant form and is not readily absorbed by

ii cold surface. The result is that gas

fired boilers as a class, are less efficient

and are more bulky than coal fired boil-

ers of equal power. With both liquid

and solid fuels as well, we have the dif-

ficulty of incomplete combustion and

the ever present necessity of admitting

n great quantity of excess air to the

furnace.

Much is lost by applying the heat of

combustion to the work in a form that

does not permit of its most rapid absorp-

tion, and the overcoming of this dif-

ficulty is the strongest feature of sur-

face combustion. The system of sur-

face or flameless combustion then,

makes a gain over ordinary methods in

two distinct ways:

—

1.—Combustion takes place over an

iiicnndesccnt s\^rfiice, no flame bcine pro-

duced all the heat of combustion being

available in the form of radiant energy.

2.—The srfis, before being presented to

the incandescent surface is thorouirhly

mixed with the exact nmonnt of air re-

quired for complete combustion, and the

process is tlierefore complete without

loss through the addition of excess air.

Tt is particularly to be noticed that,

in the case of gas being burnt in an or-

dinary burner, the air required is not

supplied to the zone of combustion in

any positive manner. The ascension of

the heated products of combustion draws

in fresh supplies of air to the flame, or,

in other words, the draught produced is

the agency which feeds the flame with
air. This somewhat precarious method
is the one which is mostly in vogue in

industrial combustion processes. In
other cases, the gas flame is fed with air

r 1
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causing: it to carry in its nir supply by
means of an ejector device.

In either case the result, as far as the

incandescence is concerned, is the same,
the selection of the method to be em-
ployed being simply a case of conveni-

ence, and determined by the avaihibility

of a low pressure air supply. Diaphragm
heating units of this kind can be em-
ployed with any kind of gaseous fuel

.

provided its heating power is sufficient

to maintain the surface of tlie diaphragm
in a state of glow. Thus, with Mond
gas the same brilliancy is obtained as

with coal gas but with the lower grades

of producer gas, the incandescence is

less bright although the effect is still

useful for many purposes. Petrol air

gas also produces the same incandes-

cence as coal gas, but with this advant-

age that it contains in itself nearly suf-

ficient air for its proper combustion so

that, by slightly increasing the air con-

tent of the gas, it can go directly to the

diaphragm without the further addition

of air or the use of mixing apparatus.

Considerable improvements have been
made of late in the manufacture of

these diaphragms, so that it is now pos-

sible to work them at higher tempera-
tures than was the ease at first. The
safe limit of temperature which tlie ra-

diating surface of the diaphragm can at-

tain without risk of pre-ignition of the

gaseous mixture is in the neighborhood
of 1,000 deg. Cent., and the actual tem-
perature of the surface when radiating

freely into space is from 800 to 900 deg.

Cent. When the diaphragm forms part
of a heated enclosure, as for example,
when it forms part of the wall of an
oven or drying chamber, the heat of the
enclosure has the effect of conserving
more heat upon the surface of the dia-

phragm, so that the temperature tends to

increase somewhat. Tt is found that

diaphragms are suitable for the con-

struction of enclosures where the tem-
peratures are to be anything up to 500
or 600 deg. Cent. If the temperature of
the enclosure is higher, the combustion
will gradually recede after a long time
into the texture of the diaphragm and
ultimately ignition of the gaseous mix-
ture will take place in the diaphragm
casing. This renders the diaphragm un-
suitable for the construction of furnaces
which are to work at high temperatures

;

but where the period is a short one, the

temperature limits above stated may be
exceeded. For example, it has been
found that these diaphragms will heat
an enclosure at 1.000 deg. Cent., in cases
where the high temperature is only re-

quired say, for an hour at a time.

The Second Process.

In all cases where really high tempera-
tures are required and where the use of
diaphragms is inconvenient for any rea-

son, the alternative process is employ-
ed, which consists of delivering the mix-
ture at a high speed on to the incan-

descent surface. The explanation for

the resulting flameless combustion is

tliat the mixture burns on the incan-

descent surface in thin layers too quick-

ly to allow the flame to develop. This

is the process which is applied to the

construction of furnaces, in steam gen-

eration, and in numerous heating de-

^
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neither gas or air. They are the tem-

peratures of combustion and not neces-

sarily the temperatures obtained in the

body of the furnace. The intensity o^

the heat obtainable is limited by the re-

fractoriness of the furnace materials

nsed.

A furnace for the purpose of anneal-

ing- copper rods is shown in Fig. 3. It i^

fired with coal gas, the working tempera-

ture being 700 deg. Cent. The working

space inside the furnace is 12 ft. long,

2 ft. 6 in. wide, and 11 ft. 3 in. high.

This furnace has now been in operation

for some months and turns out work at

an unusually high rate, the normal gas

consumption being 800 cu. ft. of gas

per hour. In spite of the fact that no

muffle is employed, undue oxidation of

the surface of the metal does not take

place.

The furnace shown in Fig. 4 has been

constructed for the annealing of mal-

leable iron castings. The working space

is 5 f*. by 4 ft. by 2 ft. 6 in. high. The

pots are put into the furnace cold and

Mond gas is supplied at the rate of

6.000 cu. ft. per hour for the first five

hours. A temperature of 850 deg. hav-

ing been obtained, the rate is gradually

cut down and the consumption then

kept at 1,500 feet per hour for the last

half of a total heating period of twenty-

four hours. The interior of the furnace

is heated by two beds of refractory ma-

terial disposed along opposite sides and.

into which the gaseous mixture is in-

jected. This furnace has given good re-

sults and is found to be convenient in

practical use.

-®

BRIGHT DIP FOR BRASS AND
BRONZE CASTINGS.

IT is often necessarv in a brass foundry

to dip castipcrs, but just how to make a

dip that will eive ?ood results is not

known. Castines require a different dip

from that of sheet metal goods, and in

order to remove the scale, oxide and

sand, and leave a bright surface, it must

act rather energetically. A dip that will

give good results on castings is usually

too violent for sheet metal goods, and

will give too rough a surface. In the

case of castings, however, the surface is

rough to begin with, and the acid does

not render it any more so. With a

strong nitric acid dip, the casting is

given a bright surface, but not of the

character desired, and the acid also is

apt to work too rapidly. If sulphuric

acid is mixed with it in the regular dip

proportion, it works too slowly. The ad-

dition of a small amount of water has

been found to give the necessary action

and allow the dip to work rapidly and

smoothly. The following dip will give

good results on brass, bronze or compo-

tion castings:

—

Nitric acid 2 gallons

Sulphuric acid 1 gallon

Water 1/2 gallon

The water is first poured in a stone

crock and then the nitric acid poured in-

to it. The sulphuric acid is then poured

into this mixture. It will become hot,

and should be allowed to cool down a

little before using as it works too rapid-

ly when very hot. The nitric acid used

is the same as aquafortis, of course, and

should be from 38 to 41 degrees. Beaume

in strength. The sulphuric acid is oil of

vitriol and should be about 66 degrees

Beaume. The dip work.= best when

warm, and a temperature of from 100 to

120 degrees F. is satisfactory. If cold

it works too slowly.

The Dipping Process.

In dipping the eastings they should be

free from grease or oil, or the dip will

not work evenly. Immerse them in the

dip and as soon as the acid begins to

"bite," remove and rinse in cold water.

If the surface is not even, a second dip

is usually necessary, but care must be

taken about introducing water into the

dip. If it contain too much, it will not

work well and the surface of the dipped

castings will be dull and flat.

In case the dip does not remove all

the scale and oxide from the surface, as

frequently happens with badly discolor-

ed or oxidized castings, it is well to re-

move the casting from the dip, and with-

out rinsing, allow the acid to act upon

the surface in the air. Next return to

the dip and afterwards remove and rinse.

In this manner, the surface will be bright

and uniformly clean.

After the castings have been dipped

and the surface is bright and clean, they

should be well rinsed in cold water to

remove every trace of acid, then in hot

water that is clean and be afterwards al-

lowed to dry off spontaneously. It is an

excellent plan, after the castings have

been well rinsed, to immerse them in a

hot water solution containing soap of

some kind. Whale oil soap, fig soap or

other varieties of a similar nature which

are not too strong in alkali may be used.

The solution need not be strong. Dis-

solve an ounce of the soap in a gallon of

water and keep hot. Immerse the cast-

ings in this solution and then take out

and allow them to dry off. In this man-

ner a film of soap is left on the surface

which causes the water to dry off or run

off from the surface easily, and also

covers the metal with a greasy coating

which will serve to prevent stain and

tarnish. This method is used extensive-

ly in drying off metal goods after plat-

ing or dipping and can be applied to

castings with equally as good results.

CRANE HOISTING MECHANISM.
WHEN loads are started or stopped

suddenly or carried in a jerky or swing-

manner, an extraordinary strain is exert-

ed upon the chains, wire ropes and hoist-

ing mechanism. Such careless operation

frequently doubles the ordinary lifting

strain and under some conditions sub-

jects the crane to indefinitely greater

shock. The severest strains are com-

monly caused by speeding the hoist

motor before the slack has been taken

up, although similarly dangerous shocks

are imparted by too sudden stoppage of

any of the crane motions when hoisting

or lowering loads. Careful operators

will overcome this hazard by placing the

hoist block directly over and by slowly

and gently taking the load, by a like

precaution in coming to a full stop, and

by refraining from moving the load

while it is swinging abnormally. When
chain links on cranes show the slightest

sign of fracture or weakening by wear,

they should be immediately replaced.

Similarly, wire ropes should be renewed

as soon as individual wires begin to

break.

In foundries and steel mills where hot

metal is handled, this is more than

usually important. In some plants it is

the practice to use wire rope exclusively

for this service and to replace them as

soon as two wires have broken ; such dis-

carded cables are then utilized for less

hazardous duty. It is important, too,

that the chain or wire rope should al-

ways be long enough to allow at least

two complete wraps to remain on the

drum when the hook is at its lowest

working position, in order to avoid direct

strain at the point of fastening. The

latter precaution should be especially

kept in mind when chains are shortened

by cutting out defective links or when

worn ends are cut from wire ropes. The

removed chain links must be replaced by

perfect ones, and the wire ropes must be

renewed when they become too short.

Tool Stealin?.—Probably there is no

one tiling that causes more inconvenience

and annoyance to machine shops and

manufacturing plants in general than

the theft of tools. Occasionally this may
be done by employees, but usually by

others who cither want the tools for

their own use or exjiect to sell them to

persons not so careful in making in-

quiries as to how the tools came in the

possession of the seller as they should.

lames H. Matthews & Co., Pittsburgh,

manufacturers of steel lettering, dies

and stamps, are making for a number

of their customers steel stamps reading

"Stolen from Company," to be

used in marking tools or other supplies

likely to be taken. Such a stamp would

certainly prevent their being sold.—Ex.
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WEDGE FOR HAMMER HEADS.
By E. S. H.

THE recent article by J. E. T. in

Canadian Machinery has prompted

the writer to offer another, which

has been proven by practice to be very

efBcient, and, as will be seen by the

sketches, is very easily made. All me-

chanics have trouble sooner or later with

loose hammer heads and disappearing

wedges, but few bother to buy the patent

contraptions sold to prevent this trouble.

Let your mechanic try a "home-made-

un" before loosing his temper.

Take a strip of flat or round iron of

AVEDGE POR HAMMER HEADS.

suitable size. Flatten and spew out the

end and nick at the proper length for

breaking off. Hold edgeways on an an-
vil and edge-in to a slightly wedge shape,

when the entering edge will frill up, as

shown in the sketch. All that is now-

necessary is to nick the shaft with a

hack saw or chisel, and drive the wedge
home. It will enter easily, do the ex-

panding and not come out. With suit-

able material it can be easily made cold

as well as hot.

©
PLUG MANDRELS.
By A. Granville.

WHERE gear blanks are bored and
faced on one side in a screw machine,

some means must be provided for holding

////""""III,

I'l.lHi M.VNDRELS.

blanks have to be machined, it is best to

have something a little more convenient,

especially when extreme accuracy is not

needed. For this purpose, the type of

plug mandrel shown is quick and sufB-

ciently accurate for all ordinary pur-

poses.

Two split sleeves are shown at A and

B. These are used to fit different sizes

of bores, and are screwed directly on to

the spindle nose of the lathe. After one

of these is in place, a gear blank is slip-

ped on, and then the taper plug C is

forced into the bore of the sleeve, which

is taper-reamed to receive it. As the

sleeve is made to closely fit the bore of

the gear blank, only a slight expansion is

needed to hold the blank firmly. As a

rule, simply forcing the taper plug in by

hand is sufficient. In some cases it is

advisable to knurl the shank of the plug

to facilitate removal. With a smooth

shank, a lathe dog may be placed on it

to aid in removing from the sleeve.

QUICKLY MADE BORING TOOL.

By E. S. H.

THE boring tool shown in the accom-
Iianyins sketch will be found very use-

rtT'

the blanks while facing the opposite side.

Of course, an ordinary mandrel may be

used, but, where a large number of

^<XXXXXX>
QUICKLY MADE BORING TOOL.

ful for cleaning out old holes or tubes

or for removing scale and other accumu-

lation in boiler gauge and water glass

mountings. Take a piece of steel wire

of convenient size and bend part of it in

the form of a crank. Flatten out the

other end evenly for a length greater

than the depths of the holes to be clean-

ed. Heat evenly and, by holding the

])oint with pliers and making use of the

crank, twist in the backward or unscrew-

ing direction, and grind the point similar

to an ordinary drill. Fix a disc or small

wheel on the other end and you have a

little tool made in a few minutes that

will replace many pointed wires, and
will do a job of such quality and with

such ease that the artifice will pay for

itself in the first attempt.

AN ADJUSTABLE ANGLE PLATE
By G. E. Avery.

AN adjustable angle plate that is very

handy for doing various odd jobs on the

shaper, planer, miller or drill press, is

shown in the accompanying illustration.

The steady rod A is threaded for quite

a distance, so that the lock nuts may be

placed to hold the hinged brace wherever

desired. The plate as made was intended

AN ADJUSTABLE ANGLE-I»LATE.

for milling some small brass parts, but

with slight changes it can be easily made
for heavier work. For instance, where

heavy work has to be machined on it, a

locking bolt should be used on the lower

plate hinge to prevent chatter.

BROACHING D-WASHERS.
By G. Edward.

A QUICK way of making D-washers is

here shown. The clapper block is re-

moved from the shaper and a split collar

A is bolted in place. An angle plate B
is bolted to the shaper table. A broach

C is then locked into the split collar, and

a washer with the hole drilled small is

placed at D. The shaper ram is then

moved forward on the slow speed. As it

returns, another washer is dropped

into the holder, and this is repeated till

the shank of the broach is full. The
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PLANER CLAMPING DEVICES.

By H. Womersley.

A combination clamp and stop is almost

a necessary adjunct to every planer. In

the top part of the accompanying cut

is shown a useful type suited to dif-

ferent kinds of planer slots. Either

pointed or flat-nosed set screws can be

used as desired. It is evident also that

STOPS AND CLAMPS FOK PLANBK.

these can be made singly or in groups

of as many setscrews as desired.

Ill the bottom part of the illustration

is shown a very useful clamp for the

])laner. The hexagon part is simply a

section of hexagonal cold rolled bar of

convenient size to which the strap can

be attached either inside or out. As is

seen, the combination has three instant-

ly attainable working positions, and, by
placing the bolt as near to tlie work
end as possible, the clamp will take a

considerable strain. By offsetting the

strap as shown, it is evident that three

more heights can he obtained.

SPLIT DIE NUT AND HOLDER.
By Armley Leeds.

"WORTH its weight in gold." Such is

the expression that has more than once

been used in connection with this die

holder since it was introduced into the

shop. There is a considerable amount
of repair work to be done, and among
other things, many more or less battered

studs have to be put in shape to receive

the nuts. The removal of studs which
have been in place for a considerable

H

I

SPLIT NUT FOR CLEAN! N( J STCKDS.

time is a tedious process, to say nothing

of the new ones entailed. The idea of

arranging the nut for a split die came
to the writer while watchinir a mechanic
in his efforts to get a solid die started

on a stud tliat liad been badly battered

on the end, and when listening to some

uncomplimentary terms which he ap-

plied to such jobs.

The illustration is self explanatory.

All that is necessary is to loosen one of

the set-up screws which may be a

thumb-screw for convenience, and let

the die back so that it can be slipped

over the damaged end and on to the

good part of the screw. The die is now
closed on the thread end and the whole

backed off in an instant. The die holders

are simple to make. The set-up screws

must be made long enough to allow the

die to be loosened up without permit-

ting its parts to fall out. The hole

through the back must be made an easy

fit for the over-all size of the studs

and the outside, hexagonal part is best

made to fit a wrench to take similar

nuts to the studs. These split dies can

be used for every purpose to which

solid ones can be applied, and have the

additional advantage claimed.

We have seen solid dies for this pur-

pose attached to a brace similar to a

wood boring bit, which greatly expedites

the work. No doubt the above could be

easily arranged in like manner.—Ed.

—©
PLANER TOOL LIFTER.

By W. Henry.

MANY large planers have no arrange-

ments for lifting the tool on the return

TOOL LIFTING DKVICE FOR PLANBK.

stroke. As it often happens that large

chips get between the tool and the work,

and do damage, it is advisable to have an

automatic arrangement to prevent any
such .accident. In the illustration here-

with is shown a simple device for this

purpose. True it is that this is not the

most up-to-date way of accomplishing

the desired end, for it could be improved

by having a positive return for the tool

iind other additions, but it is cheap and
can be installed by the planer hand him-

self in a few spare moments.
At the trip lever of the machine there

is a ring attached to the handle by
means of a knurled set-screw. Four
small pulleys are attached, three to the

ceiling and one to the floor at suitable

points as shown. One end of a cord

is fastened to a strip of metal whicli

may be damped to the clapper block

by means of one of the tool bolts. The

cord then passe up over the pulleys on

the ceiling, down to the floor and along

to the trip, where it is fastened to the

collar before mentioned. This collar

may be adjusted nearer or farther from
the fulcrum end of the lever, to gain

the desired lift of the tool. The slack

is always kept out of the cord by twist-

ing the collar around the trip lever upon
wiiich the surplus is thus wound. A
small weight attached to the cord under

the ceiling and a piece of wood fas-

tened to the sloping part serve to pre-

vent it going too far. This simple rig

has proved is practicability in such jobs

as planing tee slots and the like.

THE NATIONAL MACHINE TOOL
BUILDERS' ASSOCIATION

CONVENTION.
THE official programme of the Thir-

teenth Annual Convention of the Na-
tional Machine Tool Builders' Associa-

tion, to be held at the Hotel Astor, New
York, October 22 and 23, is as follows:

First Session, October 22.

9 to 10 a.m.—Registration of members.
Roll call.

Reading of minutes.

Report of Membership Committee, J.

H. Drury, chairman.

Announcement of convention com-

mittees :

11 a.m.^—-Adress, "The Establishment

of American Banking Facilities' in South

America," H. R. Eldridge, vice-presi-

dent National City Bank, New York.

Second Session, October 22.

2.30 p.m.—Adress, "Reform in Draw-
ing," E. H. Fish, Worcester, Mass.

Address, "Waste in Hiring and Dis-

charging Men," Magnus W. Alexander,

General Electric Company, Lynn, Mass.

5 p.m.—Executive Session—"Heart to

Heart Talks on Trade Conditions."

Third Session, October 23.

Friday morning, th(! Lathe. Sensitive

Drilling Machine, Boring Machine, Gear
Cutting Machine and Grinding Machine
Committees will meet in their respective

rooms at 9 o'clock; the Hand Screw Ma-
chine and Radial Drilling Machine Com-
mittees at 11.30 o'clock; the Planing Ma-
chine and the Milling Machine Commit-
tees at 11 o'clock, and the Shaping Ma-
chine, Vertical Drilling Machine and the

Turret Lathe Committees at 11.30

Fourth Session, October 23

The fourth and final session of the

convention will begin at 2.30 o'clock

Friday afternoon and be conducted as

follows

:

2.30 p.m. — Reports of Convention

Committees.

Address—"A Closer Commercial Re-
lationship with Latin America," James
Ix)gan, United States Envelope Com-
pany, Worcester, Mass.
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Arithmetic for the Machinist and Workshop Operative
By J. H. Rodger*

It tvill be found by those who have followed the precious lessons and profited by them
that the vanous practical applications can now be easily observed, applied and appreciated.

IN
the present article the question of

speeds is further discussed, a prac-

tical example of their determination

and application relative to drill press-

drive being the feature.

Chart 37 shows a sketch of a gear and
pulley drive and a formula for the solu-

tion of same.

In the sketch of the drill press drive,

Chart 38, what would be the speed of

the spindle S with the belt on the cone

as shown, with and without the back
gear, main shaft running 160 revs, per

min., with a 15 in. drive pulley? By for-

mula. Chart 37,

RXDXDNetc. 160X15X7X25
rev. = =

PXP', etc. 10X5.5X40
=191 revs, per min. for direct drive.

For gear drive :

—

160X15X7X24X24X25
=30.5 revs, per

10X5.5X60X60X40
minute.

What would be the cutting speed of

the circumference of a 1/2 in. drill, run-

ning at the highest speed?

160X15X8.5X25X.5X3.1416
: = 41.7 ft.

10X4X40X12
per min.

The positive cutting speed of a shaper

or slotter is not so easily found, as the

cutting speed varies for every position

of the stroke, as will be clear by looking

at the sketch of the shaper action in

Chart 38.

When the link L is in the position

shown, the tool, ram and link is prac-

tically stationary, but the action of the

tlie link L is in a vertical position. Fur-

ther movement causes the reciprocating

parts to gradually dcrease their speed

until the link L is at the extreme left;

it is then returned to its former posi-

tion by a gradual increase and decrease

of speed, but with a greater velocity,

according to the angle through which

the block C travels.

The ratio of return to that of advance

in the position shown, or on a 16 in.

stroke is 2 : 1, as the angle of advance

CBA is twice that of the angle of re-

turn ADC; but if the block C is moved

toward the centre, or to a position that

will give a 4 in. stroke (as that shown

by the skeleton sketch) the ratio of re-

turn to that of advance will only be

about 9 : 8, as the angle of action of link

L has been greatly reduced. As long as

the belt is on the same step of the cone

pulley, the number of strokes per minute

will be the same, whether it be a 1 in.

or 16 in. stroke, but the velocity will

vary in proportion to the length of

stroke.

To find the maximum cutting speed,

which will be when the link L is in a

vertical position on the cutting or for-

ward stroke, first determine the number

of revolutions of gear G by formula,

Chart 37. The main shaft pulley, 12 ias.

diameter, runs 150 revs, per min., and

the counter-shaft pulley is 18 ins. diam-

eter, while the cone pulleys are same as

on the machine.

For high speed, number of return

150X12X11X25 550

strokes = ==

18X5X70 7

tool is to the speed of the link block

circle, as the length of the link is to the

distance of the link Diock C from the

fulcrum, when in a vertical position on

the forward stroke.

Find the cutting speed for 16 ins.

stroke on slowest speed. Speed of link

8X3.1416 16.2

block cirele= X—=33.9 ft.

12 1

per min.

Maximum cutting speed is to the speed

of the link block circle as 16 : 12, or

maximum cutting speed=
33.9X16 = 45.2 ft. per min.

12

For a 2-in. stroke on the same step of

cone pulley :

—

1X3.1416X16.2= 4.24 ft. per min.

12

speed of link block circle. Then maxi-

mum cutting speed =;

4.24X16
^7.98, or 8 ft. per min., and

8.5

by changing belt to the highest speed,

the cutting speed for 2-in. 8troke=

1X3.1416X78.6X16
. = 38.7 ft. per min.

12X8.5

A NEW TYPE OF TRANSMISSION.
By Sidney Caden.

I WOULD like to offer to the readers of

your esteemed journal, an idea in con-

nection with power transmission which

may, with the help of some better heads

main
Shaft w

SPINDLE SPEED
ff- rev 0/ main shaft.
~?- re:J. ff spiKdle

D,D',D"etc. -dia. />/ pi/llei/s oi\

number >/ teeth in

P" drivers.

/~ P.P^P'etc. - dia or ni/mier

0/ teeth in driven

pu/lei/s or fears.

/• ff xIixd'xD"etc.

PxP'xP'etc.

, eo tetf^
/, s^ tt,tA
// ,6l>teetA.

AKITHMKTIC CHART 37.

machine causes the reciprocating parts =

to gradually increase their speed until

ARITHMETIC CHART 38.

=78.6, and other speeds=45.9, 27.8, 16.2. than mine, be developed to a stage where

The maximum cutting speed of the the plan will be of some practical value.
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In a lumber mill where I was employed
for some time, it was necessary to oper-
ate a small plunger pump at some dis-

tance from any line shaft. The power
required was almost nominal, and was
required more or less in impulses.

A small rope drive was at first tried,

but the ropes flopped around too much
and, when fenced-in, gave considerable
trouble.

A long narrow belt was made by split-

ting up a wider belt but, in spite of
sjuides this sometimes ran off the pul-
leys. We were much interested in an
article which appeared in a technical

paper on steel belting as developed in

Germany, and used in both that coun-
try and England. This gave us an idea.

The two light wooden sheaves used for
the rope drive were packed in the V's,
with strips of old rubber packing so as
to give a smooth, even bottom to the

groove. A single band was next made
of spring wire brazed together at the

ends, and one of the sheaves was made
adjustable to take up slackness in the
wire.

Tlie arrangement worked very satis-

factorily for about a month when the
rubber packing in the grooves gave out.

This was overcome, however, by substi-

tuting leather for the rubber, and the
transmission has been running for a
year. As an experiment, we set up a
three-wire drive for a duplex crank
driven pump on the same principle as
the American system of rope drive. The
sheaves were made of wood, leather cov-
ered and, instead of making grooves in

the face of the wheels the wires were
guided by little rings fastened close to

the receiving sides of the sheaves. These
guides were very soon worn out, but the
wires had by that time made slight de-
pressions in the leather, and the rings
were no longer needed.

Adjustment for tension was made in

the same way as before, so that only
one sheave was required to s-nide the
wire to the starting edare of the driving
sheave. This gave remarkably strong
turning force witli very little tension on
the wires. The drive was cheap, light,

noiseless and steady and. up to the
time T left the plant (three months) had
been running without a hitch
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COMMUTATOR AND OTHER
TROUBLES —II.

By H. C. Thomas.

PART T. of this article appeared in our
October 1.5 issue, and discussed the .steps

to be taken relative to sparking, bedding
and spacins of brushes, also the removal
of projecting mica. Further common
troubles and their remedies are dealt
with in the present instance.

When the commutator has become .so

worn that it is considered advisable to
true it hp in a lathe, it should prefer-
ably be held by two steadies placed at
the points where the shaft usually ro-
tates in its bearings. These steadies
will help to prevent vibration. The
writer has known cases where, in over-
liauling small motors, the commutator
was turned up and the old centres were
undamaged, but owing to a slight spring
in the shaft, when the armature was re-
placed in its bearings the commutator
was slightly out of truth. This could
not have happened if the commutator
had been turned up with the shaft run-
ning in two steadies at the points where
it usually ran in its bearings.
When turning commutators, use a

sharp pointed tool, take light cuts, and
avoid the use of a file if you can get
the desired finish with the tool. Polish
afterwards with sandpaper, two or three
thicknesses of it in a concave block be-
ing best. If any small pieces of copper
have dragged over from one segment to
the next, remove them carefully.

The commutators of large armatures
which can be revolved slowly by an en-
gine or separate motor are best trued up
in their bearings, using a turning tool or
an emery wheel attached to a portable
slide rest. A special commutator grind-
ing machine may be used, rotating the
armature by its own engine, and the
grinding machine taking its power by
belt from the generator shaft. This
method is perhaps the most satisfactory,
where the expense of purchasing a grind-
ing machine is justified.

Before commencing to true up a large
commutator, the bolts of the end plate
should be tried to see that they are
tight. Care must, however, be exercised
in tightening up the bolts under normal
working conditions, as the commutator
may be thrown out of truth ; in fact, the
commutator must at all times he treated
with care, because owing to the nature
of its construction it is easily damaged.
It must never be allowed to support the
weight of the armature when being re-
moved from the machine, nor must ropes
be passed around it when being raised
by blocks or crane; the weight should
be supported by the shaft.

Commutator Lubrication.
Regarding the use of a lubricant on

the surface of a commutator, there is a
divergence of opinion, and much de-
pends on the conditions and the amount
of attention which the machine usually
receives. It will generally be found that
the occasional application of fine sand-
paper, followed by a clean cloth slisrhtly

moistened with good machinery oil, tends
to keep the commutator in good order.
Excess of oil and lack of cleaning may
result in the accumulation of carbon
dust and oil on the windings; this mix-
ture beiniBT of course a conductor, will

tend to cause a breakdown. The use of
emery cloth on the commutator or any-
where else on the machine is not ad-
visable.

Air Gap Adjustment.

The correct adjustment of the air gap
is a matter which calls for occasional
attention, due to wear of the bearings
or, what may happen in some bipolar
machines, movement of the pole pieces,
although this rarely occurs. A hard-
wood wedge 8 ins. long by 1/2 ins. wide
and tapering from 3,^ in, to a fine edge
IS a useful little tool for checking this.
When inserted between a pole piece and
the armature, the amount by which it
projects from the former provides ready
means of ascertaining whether the shaft
has worn down in the bearings and needs
re-alignment. This checking should be
made at about the middle of the pole-
piece. In this connection it sliould be
noted that any downward movement of
the armature and consequent lessening
of the air gap underneath it tends to
throw a considerable extra strain upon
the bearings due to the unbalanced mag-
netic pull, lience the importance of
watching for any reduction in the bot-
tom air gap. Some cases of sparking
have been cured by increasing the r.ir

gap all around, that is, boring out the
pole pieces, but it must be remembered
that this is done at the expense of effi-

ciency, which falls off rapidly as tiie air
gap is increased.

Hot Bearing Trouble.

A case of persistent hot bearing in a
six-pole generator was traced to tlie fact
tliat the yoke was not in the correct posi-
tion with reference to the armature,
causing considerable end thrust' at the
enlarged portion of the shaft -vhere it

pressed against the bearing. To eliminate
the trouble, the yoke was moved in the
direction of the axis of the shaft, new
bolts being used to keep it in its new
position.

Insulation Resistance.

The gradual reduction in the insula-
tion resistance of a machine, which often
fakes place before an actual breakdown
of the insulation occurs, may be detected
by the use of an ohmmeter and gener-
ator. Where there are n number of
motors operatinsr in a plant, particularly
where the conditions are severe, the man
in charge of them should take periodical
readings, say once a month, and each
set of results compared with tho.se pre-
viously obtained. In this way the con-
dition of the machines may be kept under
constant observation, and the chances of
a sudden breakdown reduced to a min-
imum. These, readings should be taken
as nearly as possible under the same con-
ditions—e.g., after a day's run, because
the readings will not be the same when
the machine is hot as when it is cold.
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Series of Practical Questions and Answers for Mechanics
Every care is being takers to include only pertinent, practical quettiont, and give tame direct

reliable avMuera. Catch questions vnll be avoided. Arithmetic, consisting oj simple addition,

subtraction, multiplication and division of decunah, will he found useful companion xtudy.

Question.— A water tank for a

sprinkler system is fastened to a wall.

One side is sloping, and the other three

are vertical. The top is 7 x 4, and the

bottom is 7 X 2, which are parallel, and

the length of the sloping side is 6 ft.

How much water will it contain?

Answer.—The end section can be di-

vided into a triangle and a rectangle.

The area of the triangle is its base mul-

tiplied by half its height. The height is

V (6'—2") = V (36—4) = V32=5.65 ft.

5.65X2
Area of triangle is = 5.65 sq. ft.

2

Area of rectangle=6X2= 8 sq. ft.

Total area of cross section of bin

=8+5.65=13.65 sq. ft.

Volume of tank= 13.65 X7= 95.55

cu. ft.

One gallon =277.274 cu. ins. No. of

95.55X1728
gallons then is = 595.4688

277.274

gallons.

Question.—A coal bin feeding a me-

chanical stoker is rectangular in shape,

with a bottom coming to a point like a

pyramid. The walls are 6 ft. by 12 ft.

by 5 ft. high, and the tapered part is

6 ft. deep. How many tons of pea coal

will it contain?

Answer.—The volume of the rectangu-

lar part is 6X12X5=360 cu. ft., and

the volume of the pyramid shaped part

is the area of the base multiplied by one-

third the height.

6X12X6
Volume then is — =:96 cu. ft.

3

Total volume of bin= 360-f96= 456

eu. ft. One ton of coal occupies 32.767

cu. ft.

456

Number of tons in the bin is

32.767

= 13.917 tons.

Question.—A number of mushroom
anchors are to be made. These are

shaped like a segment of a sphere, and

are made of cast iron. The diameter of

the base is 30 in. arid the height is 12 in.

What would be the weight?

Answer.— Rule, add three times

radius of base squared to height squared,

and multiply by height and also by

.5236, or 15''X34-12'= 819.

819X12X-5236= 5145.9408 cu. in.

"Weight= 5145.9408X-26 for cast iron

= 1337.9 pounds.

Question.—In the above example, what
radius should the pattern-maker use to

draw his templet by, or, in other words,

what would be the radius of the sphere,

of which the above segment forms a

part ?

Answer.—Diameter of the circle is

equal to the length of the chord (diam-

eter of segment base) squared divided

by the height of the arc (height of seg-

ment).

Chord= 30 in. Height= 12 in.

30'

Diameter of circle=—== 75 in=6i4 ft

12
• • •

Question.—A slide valve is 10 inches

long and 16 inches wide. If the steam
pressure be 125 lbs. per sq. in., what
should be the size of the valve stem?

Answer.— Area of valve^ 10 X 16

= 160 sq. in.

Force pressing the valve to its seat is

160X125= 20,000 pounds. Taking the

eo-efflcient of friction for unlubricated

cast iron surfaces at .25, the force re-

quired to move the valve will be 20,000

X.25= 5,000 lbs.

Taking the ultimate strength of steel

at 60,000 lbs., and using a factor of

safety of 10, we get for the working

60,000

strength = 6,000 lbs. per sq. in.

10

With this factor of safety we may con-

sider only the tensile strength of the rod.

5,000

Area required= = .833 sq. in.

6,000

area .833

Diameter= V =\/ ^=V1.0606
.7854 .7854

= 1,029 in. Vse a 1-inch valve stem.

* * *

Question.—A marine engine has an

8-ineh crank shaft having five collars in

the thrust bearing. If the bearing is

subjected to a thrust of 18,000 pounds,

what should be the dimensions of the

collars?

Answer.—Allowing a pressure of 60

pounds per sq. in. on the bearing sur-

faces, the number of square inches ne-

18,000

eessary would be— = 300.

60

300

Area required for each collar=
. 5

^ 60 sq. in.

The inside diameter of the collar must

be 8 inches.

Let D=outside diameter and d=small
diameter= 8 in. Large diameter or

A
D'= |-d' where A= area, or

.7854

60

D'=
f- 64= 140.394.

.7854

D= \/140.394= 11.85 ins. dia.

18,000

The thrust on each collar=
5

= 3,600 lbs. Shearing area=8X3.1416
= 25.1328 in.

Using high safety factor, we allow

shearing strength of 2,000 pounds per

sq. in. Number of sq. ins. required

3,600

= = 1.8 sfj. in.

2,000

Necessary thickness of rings would be

1.8

= .07162 in., so that, for shearing

25.1328

strength, i/g in. would be thick enough.

The shearing strength need not, there-

fore, be considered. This collar would
be weakest as a cantilever beam with

3.85

length of = 1.92 in. and a width of

2

25.13 inches.

I M
Formula for this is-— — in which

C S

bh'

I= moment of inertia= where b=
12

breadth of section and h = height.

c= greatest distance from centre line

of section to outside surface.

M= Bending moment^ 1.92, or, say,

2X3,600= 7.200.

S= allowable stress= 6,000 lbs. per

sq. in.

bh* h bh*

Formula becomes ; =
12 2 12

2 M bh' 7200

X —=— or — = , or bh' = .2, or

h S 6 6000

.2 6

h= V =V = .28, or 5/16-inch

25.13 .80

nearly. For practical reasons these col-

lars would be made about 1-in. thick.

• • •

Question.—An engine makes 120 turns

per minute, and is to drive a dynamo at

1,200 r.p.m. through a counter-shaft

which is to run at 450 r.p.m. Engine fly-

wheel is 8 ft. and dynamo pulley is 10
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inches in diameter. What must be the

diameters of the driving and driven pul-

leys on the counter-shaft?

Answer—Size of driven wheel on

8X12X120
counter-shaft is V = 25.58

450

ins. dia., or, say, 25-inch pulley.

Size of driving pulley on counter-

10X1200
shaft= —^ = 26.6, or, say, 27-

450

inch pulley.

TURBO-GENERATORS FOR HIGH
OUTPUTS AND SPEEDS.

By W. Kioser.

THE frequency of the alternating cur-

rent supply adopted in most countries

makes it essential to select the maximum
speed of 3,000 revs, per min. for turbo-

generators, or one-half of this figure for

the next lowest frequency—that is, 1,-

500 revs, per min. In view of the great

difference in the amount of material re-

quired to ensure the same steam con-

sumption at these two speeds, keen

competition has existed for some years

in generator and steam turbine construc-

tion, with the object of producing a ma-
chine giving the largest possible output

when running at a speed of 3,000 revs.

per minute.

The output of the generator has been

increased from year to year, chiefly by
improving the ventilation of the mach-
ine, and by the more favorable distri-

bution of the magnetic or current-carry-

ing material. The progress made in the

manufacture of the constructional ma-
terials has also contributed towards an

increase in the outputs. It has been

possible to carry out this increase with-

out endangering the reliability of opera-

tion in any way.

The increase in the unit output of the

steam turbine has also been accompanied
by an increase in the size of the

generators. The difficulty, however, in

steam turbine construction lies in the

fact that the quantity of steam which

has to flow through the turbine attains

a volume in the last low pressure stage

corresponding to the available vacuum,
which is too large for turbines of the

customary construction. Two ways
of solving this question present

themselves. The high pressure stage

has only a partial admission, while

the diameter of the next runner is

so selected that the resulting section

of tlie steam passage throush the blades

has a given value, and therefore the

blades themselves, do not fall below a

certain minimum length. A dependence

further exists between the output of

the machine, or in other words, the

available quantity of steam, and the

ring surface over which the steam flows

through the wheel.

At larger outputs also (always under
the assumption that the speed n=3,000)
a proportionately smaller diameter is

thus obtained for the runners following

the high pressure section, so that in eon-

sequence of the comparatively low peri-

pheral speed for this part of the tur-

bine, it is necessary to select a low

steam velocity. The small runner di-

ameter, however, will not permit the

necessary quantity 'of steam to pass

through the last low pressure stage with

a good efficiency when the vacuum is

high. Thus, even when the blades are

constructed as long as possible, it is

necessary to select a much larger di-

ameter and higher steam velocities for

the last runner. For this purpose the

runner must be specially rigidly con-

structed in order to give it the necessary

strength.

Tlie second solution is found in the

employment of two wheels placed in

parallel in place of the last low pressure

runner, independently of the size of the

runners following the high pressure sec-

tion ; it is then necessary to make
special provision for diverting the steam

from the runner next to the end one to

the latter of the two wheels forming the

last stage.—A. E. G. Journal.

CRANE ACCIDENTS
THE practical immunity from crane ac-

cidents in many plants has been traced

to a system of careful and regular in-,

speetion, which forestalls failure of a

weak or defective part by locating the

weakness or defect before it becomes

dangerous. Loose bolts, loose keyways,

loose set screws, hot bearings, worn gear

teeth, worn wheel flanges, or worn
sheave grooves; motor brushes, limit

switches and other electrical devices

which are out of adjustment, as well as

clogged oiling devices and many similar

conditions, are revealed through the in-

spector's vigilance. Flats in wheels,

spreading or creeping of rails, loose or

uneven rail joints, settling of a section

of the runway, are some of the impor-

tant defects that will come under his

watchful care.

The spotting of lacquered goods is sel-

dom, if ever, to be attributed to the fault

of the lacquer. The real cause is to be

sought in the condition of the surface of

the castings. Practically all castings are

porous and some parts may he found to

be more porous than others. The larger

pores will retain a proportion of the so-

Intions in which the castings have been

dipped and do not get rid of them in

hasty rinsing. More efficient cleaning is

the general remedy to be applied.

CONCERNING GAS ENGINE GAS
CONSUMPTION.

AS an average figure, It may be stated,

says a writer in The Power User, that a

gas engine is capable of efficiently util-

izing about 25 per cent, of the fuel sup-

plied to it—that is to say, for every

10,000 heat units contained in the gas,

1 b.h.-p. will be available for transmis-

sion from the pulley or flywheel for the

space of one hour; 1 h.-p. being the

equivalent of 2,545 B.t.u. of heat con-

sumed per hour. With town gas of the

value of 500 B.t.u. per cubic foot, there-

fore, 20 cu. ft. will be required for every

brake horse-power developed for one

hour. With producer gas of 130 B.t.u.

per cubic foot, the hourly consumption

would be about 77 eu. ft., and so on for

other gases, according to their caloric

value.

Statements of gas engine performances

based on the output of brake horse-power

only hold good for engines working at a

uniform load approaching the maximum,
and consequently, when the mechanical

efficiency is the greatest and therefore,

according to the increasing proportion of

frictional horse-power with lower out-

puts, so the rate of consumption (but

not the actual consumption) at the lower

loads will be correspondingly higher.

Statements as to gas consumption per

i.h.p., however, are not affected by the:

mechanical efficiency in the same man-
ner. Modern gas engines can develop

1 i.h.p. for one hour at a thermal efll-

ciency of 30 per cent., being practically

the equivalent of 25 per cent, on the
brake horse-power basis—and this figure

is practically constant for all but the
lightest loads, when the relatively cool

internal temperatures and slower com-
bustion reduces the thermal efficiency.

Thus it may be said that with town gas
of 500 B.t.u. per cu. ft, 1 i.h.p. will re-

quire 17 cu. ft. per hour; and with pro-

ducer gas 65 cu. ft., and so on.

To gain an idea of the possible varia-

tion of the increased rate of consump-
tion on the brake horse-power basis, on

reduced loads from the above figures re-

lating to town gas let it be assumed that

the frictional horse-power is constant be-

tween full load and half load, then an en-

gine requiring 20 cu. ft. per brake horse-

power hour at full load will need 24.3

cu. ft. per brake horse-power hour at

half load, or an increase of slightly over

20 per cent, in the rate of consumption.

All the same, the rate of consumption on

the indicated horse-power basis would be

constant, the difference on the brake

horse-power basis being merely that due

to the proportionately higher frictional

losses.
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rOUR-WAY DRILLING MACHINE.

THIS four-way drilling machine

was designed and built specially

for the Ford Motor Go., of Dte-

troit, Michigan, for drilling four holes

simultaneously in their universal joint

rings. The rings, 3% ins. in diameter,

are held in individual fixtures, several of

these fixtures being used, so that while

one ring is being drilled another fixture

is being loaded. On completion of the

drilling of the four holes, the main fix-

ture on the macliine is unloaded and an-

other ring already clamped in a subor-

dinate fixture is reloaded into the main

fixture ready for operation. The gen-

eral features of this machine are as

follows

:

The spindle speed is obtained from a

main driving pulley at one side of the

machine, and power is delivered to each

of the four spindles through the medium
of spur gears, shafting and bevel gears.

The heads are securely fastened to the

main base so as to maintain as nearly as

possible absolute alignment and accuracy

of right angles of the holes to one an-

other. The feed mechanism is of the

rack and pinion type, power being de-

livered to each of the spindles by a large

bronze worm gear and hardened steel

worm.

in order to start the feed, a lever con-

veniently located at the operator's left

hand engages the worm and worm gear,

and, when the spindles have traveled

their proper distance, an automatic

knock-off cam, located at the top end of

supported. The lubricating system is

taken care of by a pump and piping
leading to each individual bearing, pro-

viding thereby a generous supply of oil.

This arrangement permits, continuous
cleaning out of the bearings, the oil

(NIMHI.NATIO.N FIXTURE SOCKET, DIM-A-MTE AND .SHADE HOLDER.

one of the rack pinions, compresses the

rod and automatically trips the feed me-

chanism. The spindles are then returned

to their original starting position by the

operator, who can control their return

by the hand wheel shown in the head at

his left hand.

The driving gears are all of the heli-

cal type; all bearings are bushed with

the best quality phosphor bronze and,

wherever possible, the shafts are double

draining back through a main source of
supply, where it is filtered before being
again pumped through the bearings.

The general dimensions of this ma-
chine, which is a product of the Reed-
Prentice Co., Worcester, Mass., are 6 ft.

C ins. wide, 5 ft. 6 ins. long, and 4 ft. 6
ins. high. The weight is approximately
7,000 lbs.

laao
POUR-WAY DRILLING MACHINE FOR DRILLING UNIVERSAL JOINT RINGS.

COMBINATION FIXTURE SOCKET,
DIM-A-LITE AND SHADE

HOLDER.
THE accompanying illustrations show a
new type of dim-a-lite, recently put on
the market, which is a combination of a

fixture socket, a dim-a-lite, and a shade
holder. It is made to be fastened per-

manently to the fixture stem with thread

and set screw, and wired to the chande-
lier or fixture in the same manner as an
ordinary socket. The dim-a-lite as a
portable attachment that can be easily

unscrewed from the fixture socket and
removed is well known, but this new
type was designed to meet a demand
from institutions, hotels and other public

places for a dim-a-lite that could not

be removed or stolen. •

The dimming features are the same as

in the standard pull chain dim-a-lite, but

the operation is entirely different. In-

stead of pulling a cliain to obtain- the

different degrees of light, a slight turn

of the shade is all that is needed to get

the five changes of light; viz., full-on,

dim, low, night-light, out. The dimming

is effected by means of a series of heli-

cally wound resistance coils, properly in-

sulated and connected to contact bars.
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The resister drum is but II/2 ins. in diam-
eter and 1 in. long, while the coils are all

zero temperature resistance eo-efflcient

wire moulded under pressure in a stone-
like insulating composition, known as
dielite. The wires are well iirjtected

from oxidation or mechanical injury, as
the wire and dielite form a solid body.
By turning the shade, this resister drum
is rotated, and the various degrees of
light are secured, as the point of contact
shifts from one commutator bar to the

next.

One of the interesting features of this

dim-a-lite is that the light can be turned
on and off without the need of a key or

pull chain. The absence of a chain makes
it a particularly neat and attractive

NEW nouBLi; I'lLTEU

socket for high-grade fixtures. The de-

vice is manufactured by the Wirt Com-
pany, Philadelphia.

NEW DOUBLE PURPOSE FILTER.

THEKE lias recently been put on the

market a simjile and ingenious device
for the purpose of continuously remov-
ing impurities from the water as they
are precipitated in the boiler. The sys-

tem depends for its success largely upon
a rapid firrced circulation of the water
in the boiler, the value of which as a
help to raising steam is well known to

nil engineers. This forced circnlation

CANADIAN MACHINERY
does not require pumps or other me-
chanical means for its maintenance, but
is brought about by the arrangement of
the apparatus itself.

The Scale Feature.

The principal scale forming materials
are known to be the carbonates and sul-
phates of calcum an4 magnesia. The
carbonates are precipitated at about 212
degrees F., or the boiling point of water
at atmospheric pressure, while the sul-
phates are not brought down until a tem-
perature of 300 deg. F. is reached. This
represents a pressure of about 52 pounds
gauge, the complete action taking place
between this and 60 pounds. It is seen
that the carbonates or soft scale can be
removed in an open heater, which has a
tilter attached. The usual method of
dealing with the sulphates which form
the hard scale is to add soda ash or
potash to the feed water before it en-
ters the heater. The action of these
substances is to change the sulphates to
carbonates or to soft scale, which can
then be removed in the filter, as before
stated.

The new device does away with the
use of compounds of soda, etc., and all

auxiliary filters, in that with it the car-
bonates may be removed before the
water enters the boiler in the usual way.
The sulpahtes are precipitated in the
boiler, but, on account of the rapid cir-

culation, are not allowed to -settle there,
being carried to the filter and there de-
posited.

Filter Details

Two of these filters are shown in the
accompanying half-tone. The body is of
cast iron, and is in a single piece. The
lower pipe connection is for the purpose
of blowing off the accumulated impuri-
ties; the middle ones comes from the top
part of the boiler just below the water-,
line, and the upper pipe goes down to
the floor and rises to the lowest part of
the boiler through the fire box. The
filtering material is placed in the top
part of the filter and, on account of the
facility for cleaning by blowing off. lasts

indefinitely. The section which goes
through the fire box is larger than
the rest of the pipe system, and passes
upwards in a steady slope through the
hottest part of the fire. This produces a
strong circulation similar in principle to
that obtained in the hot water heating
system and the ordinary kitchen range
boiler.

It is seen that if the piping be well
lagged, little or no loss of heat is en-
countered, and that an amount of water
equal to the capacity of the boiler would
pass through the filter a number of times
in the course of a day. Also with this

forced circulation added to the natural
circulation due to the steaming of the
boiler, mud, precipitated salts and other
such impritiea would have little oppor-
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tunity of settling upon the boiler heat-
ing surface. The advantages to be de-
rived from the enforced circulation from
a steaming point of view would not be so
marked in water tube boilers as in tubu-
lar boilers, where no definite circulation
exists. The above apparatus is known
as the Carter Filter, and is made in
Toronto, Canada, by the Siemon Com-
pany, Ltd.

© •

THE AMALGALINE SYSTEM OF
METAL JOINING.

A DK.MONSTRATIOX was given at the
Institute of Marine Engineers on Sep-
tember 21, of the Amaliraline svstem of
metal jointing, by Mr. Harden", the in-
ventor of the process. Before o-jvino. the
demonstration. Mr. Harden read a short
paper, in which he stated that the pro-
cess effected a complete fusion between
the surfaces joined. Jn marine work,
I he- principal uses to which the system'
IS applied are the flanging of pipes the
seaming of lead used in refrigerating
chambers and general sanitary work!
The system of flanging now in" general
use among ship-builders on the Clyde,
the Tyne, the Tees, and the Wear]
IS not confined to the use of small pipes,
but is used in an ordinary wav on pipes
^ arying in bore from 3 in. to 9 in. Like
lead burning, it is an autogenous process,
but instead of using an intense local
heat, the fusion is effected by the ac-
tion of the amalgaline on the surfaces
it is in contact with, forming an amal-
gamation between the lead of the flange
and the lead pipe.

The material used is in the form of a
mtallic ribbon, .002 in. in thickness,
|>ractica]ly a pure metal, which, when
placed between the surfaces of lead and
subjected to heat, fuses at a tempera-
ture of 160 degs. r. lower than the
actual fusing point of lead, and in fus-
ing it causes the lead surfaces to run
together at a lower melting point than
that of the body of the lead. This run-
ning together has an autogenous effect
iind, by intermolecular absorption, the
minute particles of amalgaline are dis-
sipated into the body of the lead, which,
by reason of the absorption, becomes,
stronger at the junction than elsewhere.
Demonstrations of flanging and various
other uses of the process were given.

"QUAZARC" WELDING.
IN the paper by T. G. John on "Ship-
buildSng—Present and Future," men-
tion was made of the quasi-arc process
of welding. As its name implies, this
method is an electrical one, but differs
from its predecessors in the fact that it

is neither a pure fusion of the original
metal nor a weld with addition of molt-
en resistance inetal. It has the advant-
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ages of both these. Tlie article to be

welded is connected to one pole of the

dynamo while the other pole is attach-

ed to a special composite electrode. This

consists of the metal to be used in the

weld surrounded by slair instead of

Carlson.

The Electrode Feature.

The marked superiority wliicli is

claimed for these electrodes is due to

the non-volatile character of the slag

so that, when the arc is struck, the slag

remains as a fluid mass which protects

the molten metal from oxidation. As
the electrode moves alonsr, it melts uni-

formly, leaving behind the pure metal in

the weld, protected by slas: which even-

tually scales off leaving a bright surface.

The character of the weld is said to

be most uniform and free from cavities

and has little effect on the nature of

the surrounding metal, which is only af-

fected to a distance of 1.50 inch from

the added metal, although the actual

combination of old and new is com-

plete and gives a tenacity greater than

the unwelded metal possessed. The

special fields in which the process has

successfully replaced older and more

cumbrous methods are riveting, rein-

forcement of shafts, and welding of

girders. The electrodes can be obtained

• from Slaughter & Co., Ltd., Caxon House,

Westminster, who are the sole pat-

entees.

BALL-BEARING CLUTCH.
THE drawing shows a universal giant

friction clutch fitted with Skefko double-

row, self-aligning ball bearings. This is

a new ball-bearing clutch recently placed

on the market by the Canadian Fair-

banks-Morse Co., Toronto, several being

in service and giving, we understand, en-

tire satisfaction. This clutch is thor-

oughly modern, and embodies many
points of excellence in design and con-

struction. It is of compact form,
unusually strong, and is easily

applied and readily adjusted. The clutch

is complete within itself, and does not
require specially constructed appliances

to be fitted to it. .

The extended hub fitted with ball bear-

ings is locked to the shaft when in posi-

tion by the one nut A. which causes the

split taper sleeve B to grip the shaft

with great pressure owing to the fine

pitch thread and very slow taper on the

sleeve. Any pulley, gear, rope sheave or

sprocket may be fitted to the hub in the

usual manner.

The use of ball bearings in a friction

clutch has many advantages, the chief

being that of durability and freedom
from trouble due to heating of hub
through the lubrication being thrown by
centrifugal force away from the shaft

surface. The chamber C need be filled

with lubricant only once every six

months.

The outer rim of the clutch covers and
protects the friction surfaces from dust,

dirt or other foreign substance, making
the apparatus especially suitable in

cement mills and elevators, or places

where dust or gritty substances are afloat

in the air. The friction surfaces, which
have a large area, are wood and iron.

Selected hardwood blocks are fitted into

the friction disc so as to present two end
grain surfaces, which come in contact

with the two iron surfaces of the fric-

tion plates.

The mechanism for drawing the fric-

tion surfaces together is powerful, and
can be easily adjusted to take up any
wear that may occur. When thrown into

or out of engagement, the friction disc

and follower plates adjust themselves

within the clutch, thereby eliminating

end thrust.

The Successful Design of Worm and Screw Drives
*

By Helix

A worm or screw drive was, until quite recently, looked
upon as an inefficient, power-consuming arrangement, the

use of which should he avoided wherever it was possible to

employ any other form, of transmission device. Even at

the present tim,e there are many people who look with sus-

picion on any form of screw drive.

IF
a worm or screw drive made fifteen

or twenty years ago be closely ex-

amined it can be quite easily under-

stood that a great deal of power would

be wasted by its use, and that, notwith-

standing an almost unlimited application

•In Page's Weekly.

BALL-BE.4RING CLUTCH.

of oil, considerable friction and wear

would be inevitable. It is also unfor-

tunately true that some modern designs

display a woful lack of knowledge on

their designers' part of the fundamental

principles of successful worm and screw

design.

It should be remembered that ineffi-

ciency and lack of durability are prac-

tically synonymous terms, so that ineffi-

ciency almost inevitably results in a high

rate of wear. A moment 's consideration

will show why low eflBciency means that

of the power put into a machine or me-

chanism only a comparatively small pro-

portion is actually taken out in the doing

of useful work. This being the case, it

is perfectly evident that the power lost

has been dissipated in its transmission,

and the only way in which it can be so

lost is in overcoming the friction of the

sliding parts.

Friction is the chief cause of wear;

therefore, if the frictional resistance is

unduly high it will probably be found

that the rate of wear will be very high

also. Even if the actual visible wear is

not very great, the tendency to wear will

be. It will, therefore, be recognized that

the power lost is really worse than

wasted, because its onlj- function is to

wear out the slidinsr elements of the me-
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chanism. It was on account of the low
efficiencies obtainable in the designs then
available that the worm type of drive

was held in such small favour in the

past.

The efficiencies were so low that prob-
ably in a large majority of cases by far

the greater proportion of the power
transmitted was dissipated in overcom-
ing friction, with the result that the

parts were very soon worn out. That
this state of affairs is not necessarily in-

evitable is now generally recognized, and
it is also more or less apparent that the

failure of the early designs was due to a
failure to understand the main principles

upon which depend the success of this

form of drive.

Present-day Experience.

In the light of more recent knowledge
of the subject, it is now quite legi-

timately claimed that so far as efficiency

is concerned, a correctly designed and
accurately made worm drive is practi-

cally as good as any other form of drive;

while for smoothness of action and com-
parative noiselessness of operation, it is

probably one of the best in existence. A
proof of this is to be seen in the e.x-

tensive adoption of worm-driven rear

axles for motor cars in place of the now
nearly obsolete bevel gear drive. It will

be admitted that the durability and effi-

ciency of the worm drive must be above
reproach, to merit its adoption in such
examples as the one quoted. It should,

therefore, prove of interest to discuss in

a rather elementary way the essential re-

quirements of a successful worm or

screw drive; but, before proceeding fur-

ther, it may be best to briefly explain

some of the definitions used, so that a
clearer understanding of what follows

may be obtained.

Worm Definitions.

Fig. 1 shows a worm having a right-

hand single thread. The linear or axial

pitch P is the distance from a point on
one thread to a corresponding point on
the next thread, measured parallel to

the axis. The normal pitch N is exactly

similar to the axial pitch, except that it

is measured normal (that is, at right

angles) to the thread. The pressure

angle or angle of obliquity D is the slope

of the sides of the thread taken on a sec-

tion through the axis. This pressure

angle varies from nothing in the case of

a s<iuare thread to 30 or more degrees.

The standard in most general use is

without doubt that of the Brown &
Sharpe Co., which is 14i/^°, but some
firms are now adopting a 20° standard,

while others again favor 22'/2°. The
helix angle B is the angle the thread

makes at the pitch circle normal to the

axis.

A single thread worm is one in which
there is only one thread, which is con-

tinuous; while a double or multiple
tliread worm has two or more separate

and distinct threads. The lead is the
distance a point on the pitch circle cir-

cumference of the worm gear would
move in one revolution of the worm. In
a single thread worm, the lead and axial

pitch are equal, while in a double or
triple thread worm the lead is two or

three times the axial pitch respectively.

A useful rule to bear in mind regarding
the hand of worms and screws is that a

right-hand screw advances through its

nut when turned in a clock-hand direc-

tion. The co-effleient of friction is the

ratio of the pressure (between two sur-

faces) to the force required to slide the

two surfaces on each other. A frictional

co-efficient of .1 means that the force

required to cause sliding between two

FIG. 1. KIGHT-HANI) SINGI.K-THREAD
WORM.

surfaces will be .1 times the pressure be-

tween those surfaces.

Successful Worm Design.

Having stated some of the most im-
portant definitions, we are now better

able to make clear the requirements
essential to successful worm design, and
since the action of a screw thread is

practically identical with that of a worm
thread, most of our conclusions will also

be equally applicable to the design of
screws. To secure the highest efficiency,

without doubt the most important re-

quirement is a large helix angle (as near
45° as possible), and since this angle
varies inversely, as the diameter of the

worm and almost directly as the lead, it

follows that the diameter should be as

small and the lead as large is possible.

Fig. 2 shows a single thread worm, %-
in. lead, G-in. diameter, while in Fig 3 a
2-in. diameter, 2-in. lead quadruple
thread worm is represented. In one re-

volution of the latter the worm gear
would be turned through 4-N of a revo-

lution (N being the number of teeth in

the gear), while the larger worm would
have to make four revolutions to turn
the gear an equal amount. Referring to
Fig. 4, we have the circumference of the
larger worm straightened out, AB being
the helix and EF the circumference.
Similarly in Fig. 5 CD is the helix of the
smaller worm and GH the circumference.

It is evident that in four revolutions
of the larger worm the length through
which sliding has taken place will be
four times AB (Fig. 4), while to accom-
plish similar results with the smaller
worm (that is, move the gear through
4-N of a revolution), sliding has only
operated through a distance of CD (Fig.

5), obviously a much shorter dimension.
Though the normal pressure between the
thread of the worm and the teeth of the
gear is somewhat greater with the small-
er worm, the losses due to friction will
be considerably less than with the larger
one. It must also be pointed out that
exactly similar reasoning applies to the
end thrust friction, so that a large helix
angle proves of benefit in two ways.

The actual efficiency for each of the
two arrangements (not including the end
thrust) would be about 85 per cent, and
35 per cent, for the smaller and larger
worms respectively, but with the end
thrust included, these efficiencies would
be reduced to 75 per cent, and 24 per
cent. This means, of course, that the
frictional loss is 76 per cent, in one case
and 25 per cent, in the other; obviously
a saving well worth effecting if con-
veniently possible.

Anti-Friction Thurst Bearing.

Another important element in worm
design is the provision of an anti-friction
thrust bearing of the ball or roller type.
Twenty years ago, ball or roller bearings
were not as reliable as at the present
time, while they certainly were not made
in such a widely adaptable range of
sizes. There can now be no excuse under
this head, as ball or roller bearings can
be obtained in practically any size, while
their load-carrying capacity and relia-

bility can be definitely depended upon.
That a ball or roller thrust is of great
importance is shown by the two sets of
efficiencies given above relating to the
worms shown in Fig. 3 and 4. Neglect-
ing end tlmist, these efficiencies are 85
per cent, and 35 per cent., while the end
thrust (assumed to be taken on a hearing
of the ordinary collar type) reduces
them to 75 per cent, and 24 per cent, re-

tjpectively. Since ball thrusts are prac-
tically frictionless, it naturally follows
that in the examples given the loss of
efficiency due to the end thrust would be
almost entirely saved by the u.se of anti-

friction thrust bearings.

It should also be noticed that whereas
with the wide angle worm a tall thrust

only increased the efficiency by sligrhtly
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more, than one-eighth in the other ex-

ample the increase is from 24 per cent,

to 35 per cent.—that is, nearly 50 per

cent. It may, therefore, be stated as a

general rule that the lower the efficiency

of the worm the greater the need and

effectiveness of a ball thrust.

The Co-efficient of Friction.

The third important consideration in

worm and screw design is the eo-efflcient

of friction. Since, as previously men-

tioned, all the transmission losses are

due to the overcoming of frietional re-

sistance it is obviously necessary to ar-

range the design so that the co-efflcient

of friction will be as small as possible.

The contact surfaces of the gear and

worm—that is, the teeth and thread

—

should be as smooth as possible, while

the Ipad-carrying capacity should be

great enough to ensure that these sur-

faces will not cut up or seize when

under load. The materials from which

the worm and gear are made have also

some influence in this direction, and the

combination most generally used seems

to be phosphor-bronze for the gear and

hardened steel for the worm, the latter

FIG. 2. SINGLE-THR.E.\D WORM, <4-I.N.

LEAD, 6-IN. DI.VMETEE.

in many cases being ground on the

thread after hardening.

Lubrication.

Another item, possibly even more im-

portant than the question of materials,

is the thorough lubrication of the worm
and gear. By thorough lubrication is

meant that which provides a film of oil

between the sliding surfaces, a condition

which should be met by all lubrication

if the best results are desirable. To
allow of this, the surfaces must, as

stated, be perfectly smooth, and the

tooth curves correctly formed. The
latest experiments seem to suggest that

a greater obliquity angle by giving flat-

ter tooth curves, increases the area of

contact and, as a result, allows of more
eflScient lubrication. It may be men-
tioned that the hollow face worm wheel

with bobbed teeth was introduced to give

a greater area of contact. Though the

contact is, theoretically, only a point, it

is reasonable to assume that its area is

considerably greater than if the worm
wheel teeth were not cut to embrace the

worm more or less intimately.

It has, iiowever, been claimed that one

of the most efficient types of worm drive

is that in which the worm shaft is set

round at an angle equal to the helix

angle, thus allowing the worm to engage

with a straight and spur gear. An
adaptation of this idea is used in the

well-known Seller's drive for planing

machines, the table rack being driven by

PIG. 3. QUADRDPLE THRB.M> WORM, 2-IN.
DIAMETER, 2-IN. LEAD.

a worm. Fig. 6 is a sketch diagram of

such an arrangement, particular atten-

tion being drawn to the fact that the

cutting pressure is distributed over sev-

eral teeth, while the wear is equally dis-

tributed over the full width of the rack

face. With a correctly designed, effec-

tively lubricated worm drive the wear is

very small indeed, because, practically

speaking, there is scarcely ever an ac-

tual metal to metal contact on account

of the film of oil.

Highest Efficiency Fundamentals.

The fundamental requirements, then,

to secure the highest efficiencj- may be

enumerated as follows:

—

(1) The helix angle should be as

large as possible up to 45 degrees; (2)

the worm diameter must be small and
the lead large; (3) the worm gear should

be of phosphor-bronze; (4) hardened

steel worm with thread ground after

hardening; (5) the drive should be

the wheel should be either hollow face

and liobbed or else a spur gear with the

worm swiveled as in the Seller's drive.

With the exception of 3, 4, and 7, these

requirements are equally necessary in

the successful design of screws.

Limitations of space prevent a com-
plete treatment of the subject; the vari-

ous types and styles of designs have
hardly been touched upon, while the me-
thods of manufacture have been entirely

ignored as outside the scope of the pres-

ent article. It is, however, hoped tliat

sufficient has been written to at least in-

dicate the requirements necessary to effi-

ciency, and if the ideas outlined are

closely followed no doubt reasonable suc-

cess is assured—in any case the features

enumerated can be taken as fundamental
foundations on which can be constructed

economical and efficient worm or screw
drives.

Factories Busy at Renfrew, Ont. —
Logans. Ltd., a 60-year-old concern,

which has been closed down for two or

three weeks prior to the breaking out

of hostilities, is now being operated at

full capacity day and night. The Ren-
frew Knitting Co., where only a small

portion of the staff had been employed
for some time before the war began, is

also running at full capacity, and with

as much overtime as its eighty em-

ployes can stand. In the plant of the

Renfrew Textile Co.. a temporary shut-

ting down has also been replaced by the

employment of a full staff and consid-

erable overtime. While it is true that

each of these three factories secured a

share of the Dominion Government's

textile order, the increased activities are

largely due to increased orders from

regular customers. All three factories

J^ornts oj coTi^<ict.

i

itfi I liHiii infill

FIGS. 4, 5, 6. DESIGN OF WORM AND SCREW DRIVES.

totally enclosed and run in oil; (6) axial

thrust of the worm taken on a ball bear-

ing; (7) to give maximum contact area

report a considerable improvement in

this direction since the breaking out of

hostilities.
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MEETING THE SITUATION.

TO at one and the same time increase the factory

quality and quantity output so as to meet not only

competition, but to offset the efficiency practised in

purchasing one's product as exemplified in the methods to

be noted of doing so, is admittedly shrewd business gen-

eralship. That only a competitors' methods, plant and

equipment are considered and given prominence in shap-

ing business conduct seems to be an all-too-common prac-

tice. We seem to fail to realize that much can be learned

from those with whom we trade, and as an e.xample of

what is available in the direction indicated, the following

incident is rehearsed.

A strenuous kick was registered against the editorial

department of our mechanical papers in that they, in

ordering cuts of illustrations, successfully contrived by
bunching these to make the minimum cut size as to cost,

inoperative. Naturally, we took the kick as a compliment;

however, occasion was taken by our representative to

point out to the complainant that it was his business to

legitimately combat the situation by increasing the detail

efficiency of his plant and, in the latter connection, one or

two specific instances were indicated as to yhere this

could easily be done.

Is it not the case that too many of us adopt the

"growler" attitude because a competitor or even a cus-

tomer through organized and eflicient methods gets ahead

of us. We fail to note, yes, have not at this late day
realized that the continuous and enlarging success of our

enterprise is dependent to a great extent on what others

are consciously or unconsciously laying to our hand and

teaching us. We seem to forget that what another can

do, so can we likewise if we set ourselves.

The whole fabric of business intercourse, producing

and purchasing, hinges on this system of appropriating to

ourselves what is worth while, and in the suppression of

our discontent and harsh criticism of the progressive

methods of others.

®
ORGANIZATION EFFICIENCY TESTING TIME.

A PERIOD of business depression such as the indus-

trial world is now experiencing may not be alto-

gether so unsalutary both in its present and after

effects as would seem at first sight to be unmistakably

probable. We refer to the opportunity it affords of test-

ing the individual and collective efficiency of an organiza-

tion. In boom times and even in normal times of busi-

ness, although perhaps more noticeable in the former, less

effort, comparatively speaking, is needed, and certainly

less display of resourcefulness is required than in cir-

cumstances like the present. In the matter of results, it

matters not the nature of the enterprise, neither does it

concern only those who manage or direct, for in the ulti-

mate analysis each individual unit must bear a part.

Ebbing business returns in the experience of an organi-

zation may or may not be due to a widespread general

depression, nevertheless, be it from such a cause or simply

an isolated happening, there is an unmistakable call to

search out and get rid of the deadwood

Reference to this being a testing time for our captains

of industry in the matter of initiative in securing business

in new directions has already been made in these columns.

Slowing-up of the wheels of industry permits of oppor-

tunity by a management to look more closely at and get

into more intimate touch with the individual worker. It

operates to bring out what lies below the surface, if such

there be, and enables a line of action to be framed and a

disposition of forces made that will not only meet existing

conditions successfully, but will lead to greater and more
extended future achievement.
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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 65

Lake Superior, char-

coal, Chicago 15 75

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.
Middlesboro, No. 3 17 75 19 50

Carron, special 21 00 22 75

Carron, soft 21 00 22 75

Cleveland, No. 3 17 75 19 50

Clarence, No. 3 17 75 19 50
Glengarnock 20 00 21 75

Summerlee, No. 1 21 00 22 75

Summerlee, No. 3 20 00 21 75

Micliisan charcoal iron. 25 00

Victoria, No. 1 18 50 17 25

Victoria, No. 2X 18 25 17 00

Victoria, No. 2 Plain . . 18 25 17 00

FINISHED IRON AND STEEL.
Pfr Pound to I.arge Bnyera. Cents.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b., Montreal. 2.00

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill .... 1.25

Steel bars, Pittsburarh 1.20

Twisted reinforcing bars 2.10

Tank plates. Pittsburgh 1.20

Beams and angles, Pittsburgh .... 1.20

Steel hoops, Pittsburgh 1.30

F.O.B., Toronto Warrbonse. Cents.

Steel bars 2.05

Small shapes 2.30

Warehouse, Freight and Duty to Pay. Cents.

Steel bars 1.60

Structural sliapes 1.70

Plates 1.7.5

Freight, Pittsburgh to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
Montreal. Toronto.

Plates, 1/2 in. 100 lbs. ... $2 20 $2 20
Heads, per 100 lbs 2 55
Tank plates, 3-16 in.

Tubes, per 100 ft., 1 inch

11/4 in.
It

<(
1%
1%
2

21/2

3

31/,

4

2 50

9 50

9 50

9 50

9 50

8 75

11 15

12 10

14 15

18 00

2 55

2 50

9 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws 65 & 10%
Sq. & Hex. Head Cap Screws 65 & 10%
Rd. & Fil. Head Cap Screws 45-10-10%
Flat & But. Head Cap Screws 40-10-10%

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

75%
72%
72%
72%
65%

NAILS AND SPIKES.

Standard steel wire nails.

base $2 25 $2 25
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 & 5

Stove bolts 80 & 71/2

Plate washers 45

Machine bolts, % and less 70 & 5

Machine bolts, 7-16 60 & 5

Blank bolts 60

Bolt ends 60 & 5

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes. . . .414c per lb. off

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

Fillister head 25 per cent.

Iron rivets 75 per cent.

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

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10. 7%. 10, 5 p.c. off

Wood screws, flathead.

Brass 75. 10, 71/2, 10 p.c off

Wood screws, flathead,

Bronze .70, 10. 71/3. 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh . .

.

.$21 00

Open hearth billets. Pittsburgh. 21 00

Forging billets, Pittsburgh 26 00

Wire rods, Pittsburgh 26 00

IRON PIPE FITTINGS.

Canadian malleable. 40 per cent.; east

iron, 65; standard bushings. 70; headers,

60; flanged unions, 60; malleable bush-

ings, 65; nipples, 77%; malleable, lipped

unions. 65.

OLD MATERIAL.
Dealers' Buying Price*. Montreal. Toronto.

Copper, light $ 8 50 $ 8 50

Copper, crucible 10 00 9 .50

Copper, unch-bled. heavy 9 50 9 50

Copper wire, unch-bled. 9 50 9 50

No. 1 machine compos 'n 10 75 8 50

No. 1 compos 'n turnings 8 50 8 00

No. 1 wrought iron 6 00 6, 00

Heavy melting steel .... 5 75 6 00

No. 1 machinV east iron 10 50 10 50

New b
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METALS.
Montreal. Toronto.

Lake copper, carload . . $14 25 $13 50

Electrolytic copper 14 00 14 00

Castinjrs copper 13 50 13 50

Spelter 6 00 6 00

Tin 33 00 33 00

Lead 4 75 4 75

Antimony 16 00 16 00

Aluminum 20 00 21 00

MISCELLANEOUS.
Putty, 100 lb. drums $2.75

Red dry lead, 5 cwt casks, per cwt 6.40

Glue, French medal, per lb 0.14

Tarred slaters' paper, per roll .

.

0.95

Motor gasoline, single bbls., gal .

.

0.21

Benzine, per gal 0.20

Pure turpentine, single bbls 0.67

Linseed oil, raw. single bbls 0.63

Linseed oil, boiled, single bbls. .

.

0.66

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs. .. 3.25

Pure Manila rope 0.16

Lard Oil, per gal 0.60

BELTING RUBBER.
Standard 50%
Best grades 30%

BELTING—NO. 1 OAK TANNED.
Extra heavy, single and double. . . 60%
Standard 60 & 10%
Cut leather lacing. No. 1 $1.10 lb.

Leather in sides $1.00

CHAIN.
1/4 inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

i/o inch 3.45

9/16 inch 3.45

% inch 3.35

3/4 inch 3.25

% inch 3.15

1 inch 3.05

Above qnot«tions are per 100 lb. weight.

COLD DRAWN STEEL SHAFTING.
3/4 inch $ 4 95

1 inch 8 05

11/4 inch 12 65

1% inch 15 30

11/2 inch 16 50

1% inch 19 40

134 inch 22 50

1% inch 25 80

2 inch 29 30

FrlceB quoted are cents per foot.

CAST IRON PIPE.

6 inches and upwards $32 00

4 inch 33 00

Specials per 100 lbs 3 00

Quotations f.o.b. foundry.

POLISHED DRILL ROD.
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war there is bound to be a largely in-

preased demand.

Business men have, on the whole,
handled the situation in a creditable
manner. During the early weeks of the
war there was a tendency to close up
tight, but the fallacy of such a proceed-
ing soon became evident, and now those
concerns not engaged upon Government
orders are doing their best to keep things
going, and are ready to take advantage
of the situation immediately an improve-
ment is manifest. It is to be assumed
that those firms able to secure foreign

business will lose no time in getting in

touch with the various markets, and that

they are making all necessary arrange-
ments for securing orders. We under-
stand that several firms in the States
have already despatched an increased
force of travelers to South America, and
also to Canada, with a view to obtaining
as much as possible of the portion of
trade that formerly went to Germany.

Steel Markets.

There is no improvement in the iron

and steel markets, which are distinctly

quiet. There is little hope of improve-
ment in the immediate future unless the

efforts to obtain new English and foreign
trade are successful. It is perhaps
rather early to expect much business
from these markets, although some or-

ders have already been placed in the

United States. It remains to be seen
how much of this business can be ob-

tained by Canadian manufacturers. The
first shipment of wire nails and rods,

etc., recently ordered from England, has
been despatched from Sidney by the Do-
minion Steel Corporation. Orders for

shells continue to come in from the War
Office, and the firms interested are work-
ing their shell departments to capacity.

This business is stimulating certain sec-

tions of the trade, and will be of con-

siderable benefit to those concerned.

Prices are showing weaker tendency,

and steel bars, beams and angles are now
being quoted $1.20 f.o.b.. Pittsburg.

Eerro-manganese is lower, being quoted

at $68 f.o.b., tidewater. The continuation

of dullness in domestic demand in the

United States and failure of foreign

business to develop into orders of appre-

ciable size is more or less responsible for

the weak market.

Pig Iron.

The pig iron market is extremely dull,

the foundries only buying in small lots

for immediate requirements, while other

firms using pig iron are still operating at

reduced capacity.

Machine Tools

There is little business being done in

machine tools, and dealers report the

market as being very quiet.

Metals.

The metal markets are dull, and the

little business that is passing is of the

hand-to-mouth order. Prices have a

weaker tendency. Tin is easier at $33,

while lead and aluminum are also a little

lower.

Trade Gossip
The John Inglis Co., Toronto, has re-

ceived from the Dominion Government
a large contract for shrapnel shells.

Montreal, Que.—Damage which will

probably exceed $10,000 was done on
Oct. 8 by a fire which nearly destroyed

the sash and door factory of Isaie Allard

at 1360 Des Erables street.

The Independent Pneumatic Tool Co.,

Chicago, 111., manufacturers of Thor
pneumatic tools and electric drills, have
appointed V. W. Robinson their repre-

sentative in Michigan with headquarters

at Detroit.

Vancouver, B.C.—It is reported that

a party of Boston capitalists are in com-
munication with the City Industrial Com-
missioner with a view to securing a suit-

able site for a contemplated box factory

on the Eraser River.

F. J. Passino, the Michigan represen-

tative of the Independent Pneumatic
Tool Co., has been appointed that com-

pany's representative in the southwest

to succeed H. F. Einney, promoted to a

position in the general sales office in

Chicago.

E. Laurie & Co., Montreal, have re-

ceived an order from the City of Mont-
real for a 24,000,000 gallon steam tur-

bine driven pump to be made by the De
Laval TuAine Co.. Trenton, N.J. The
pump will cost $47,000, and is to be de-

livered by next April.

Aid Canada's Industries.—Mr. Fred
Stobart, purchasing agent for the Brit-

ish War Office, has arrived in Ottawa.

He is here to meet the representatives

of different Canadian manufacturers and
secure supplies required by the army,

particularly clothing, underwear, blan-

kets and saddlery.

War Grist.—A contribution just re-

ceived by the Naval Service Department
is the gift of $2,500. worth of ship bot-

tom composition paint for the use of the

Canadian navy. The Martin-Senour Co.

of Montreal, are the donors. The paint

referred to is the only one of its kind

manufactured in the Dominion, and will

prove a very useful donation.

New Harbor Commissioner.—Word
has been received from Ottawa that

John Laxton of Parkdale. has been ap-

pointed to succeed Aid. E. S. Spence as

the Dominion Government's representa-

tive on the Toronto Harbor Board. Aid.

Spence has been a most energetic mem-
ber of the Harbor Board since its incep-

tion, and was largely instrumental in

carrying to fruition the extensive plans

for improvement now under way.

C. P. R. Scholarship.—Sir. Thomas
Shaughnessy announces, in a special cir-

cular, and on behalf of the C. P. R., one
free scholarship, covering four years'

tuition in the Faculty of Applied Sci-

ence of McGill University, subject to

competitive examination, to apprentices

and others enrolled on the permanent
staff of the company and under 21 years

of age, and to minor sons of employees.

This examination will be the regular en-

trance examination provided for in the

annual calendar of the university, and
will be held at the university and other

centres throughout Canada in June.

1915.

Siemens Bros Employees and the

War.— The employees of Siemens
Brothers Dynamo Works have responded
with great enthusiasm to the call to

arms. A large number of men from
their works and offices at Stafford,

amounting in all to about 400, have al-

ready joined the forces, and. together

with the reservists and volunteers from
their head ofTiee, branch offices and
other departments, the total amounts to

over 520. The firm is arranging to keep

the posts of all these men open, and
ample provision is being made for all

the dependents of those who have gone

to serve.

The Mesta Machine Co., Pittsburgh.

Pa., are now building for the Pennsyl-

vania Steel Co., of Steelton, Pa., two gas

blowing engines of 46 in. and 84 in.

cylinder diameters and 60 in. stroke.

These engines are believed to be the

largest gas blowing engines ever built in

the United States or on the American

Continent. The gas cylinders and blow-

ing cylinder are arranged tandem—that

is to say, the air cylinder is directly back

of the gas cylinder. An innovation, as

far as American gas engines are con-

cerned, is the use or a centre crank in-

stead of an overhung crank. While it is

possible to build large engines with over-

hung cranks, it is considered* that the

centre crank provides a more rigid con-

struction. All of the company's large

reversing engines have been built with

centre cranks, and have been universally

successful. Finally the blowing tub is

equipped with the well known Mesta

automatic plate valve (Iversen patent),

which, since its introduction in 1911, has

been a great success. With these valves,

the efficiency of the air end is increased

and the cost of maintenance and repairs

reduced.
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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
WeUand, Ont.—Electro Metals, Ltd.,

propose to make an extension to their

plant and it is announced that provision

will be made for additional furnaces.

Quebec, Que.^Fire burned to the

ground on Oct. 14, the plant of the

Modern Joint Foundry Co., in Three

Rivers annex. The company's offices

are at Montreal. Nothinar was left of

the various buildings, and the damage is

heavy, although covered by insurance.

Regina, Sask.—The new power house

is ra])idly Hearing completion. The cost

of the building will be approximately

$170,000; the cost above ground level be-

ing $90,000, in addition to $36,000 for

steel. The foundations and ground floor

were constructed by the city by day labor

at a cost of about $40,000. Up to the pres-

ent time nearly $100,000 worth of ma-

chinery has been installed.

Redcliff, Alta.—Preparations are at

present being made by the manaaement
of the Redcliff Rolling Mills for the ex-

tensive alteration and enlargement of

their present plant. It is the intention

of this company to instal machinery

suitable for making all kinds of nuts,

bolts, washers and spikes, and also to

add a complete galvanizing plant. Mr.

Husband, the manager of the mill, is at

present in the east arranging details in

connection with this work, and as soon

as he returns operations will start to

prepare the building for the new mach-

inery.

Montreal, Que.—It is said that Sir

Rndolpho P^irget is the real purchaser

of the plant of the Eastern Canada Pow-
er & Pulp Co., and that A. E. Bradbury

of Ottawa, was acting for him in buy-

ing the plant recently for $200,000, after

the company had been in liquidation for

some time. Bradbury Bros, are the Ot-

tawa correspondents of Forget & Co.,

and Sir Rodolphe was formerly president

of the Eastern Canada Power & Pulp

Co. Charles Donoghue, of the Donoghue
Construction Co., is a close associate of

Sir Rodolphe 's, and it is thought that

the plant will nroibably he operated by

the Donoghue Company.

Municipal
Saanich, B.O.^—Ratepayers have car-

ried l)y-laws to expend $.175,000 on a

waterworks distribution sy~terii.

Orillia, Ont.—The town has raised

$85,000 for waterworks extensions, work
on which has already commenced.

Stratford, Ont.—The local Light and
Heat Commission has voted $3,500 to

the Canadian Patriotic Fund and $200
for Belgian relief.

Sudbury, Ont.—A by-law will be voted

on by the ratepayers on Nov. 2, to pro-

vide for borrowing $10,000 for exten-

sions to the existing sewerage system.

Montreal, Que.—^Plans are being pre-

pared for an extension to the filtration

plant now under construction. It is

proposed to increase the capacity to

90,000,000 gallons per day.

Toronto, Ont.—George II. Gooderham,

M.P.P., has succeeded in getting Hamil-

ton to sign the agreement respecting the

construction of the Toronto-Hamilton

highway which is to cost some $600,000.

Hamilton, Ont.—The city engineers

are working on schemes to employ as

many as possible of the idle men in the

city and expect to have ready in a day

or two a list of jobs on which men can

engage.

Stratford, Ont.—The City Council last

Monday finally passed by-laws for $20,-

000 of thirty-year debentures and $16,-

000 to run twenty years, to recoup the

Water Commission for money expended

on new mains and extensions.

Sudbury, Ont.—A by-law will be voted

on by the ratepayers on Nov. 2, to auth-

orize raising the sum of $12,500 for the

completion of sewer, waterworks and

electric light extensions, also pumping

station.

Walkerville, Ont.—With the passage

of tlu' by-law authorizing the town to

purchase the street lighting system for

$26,000 it was decided at the council

meeting on Oct. 13, to extend the system

along many streets.

Walkerville, Ont.- On Oct. 12, the

ratepayers voted to authorize an expen-

diture of .$26,000 for the purchase of

the street lighting system. Twenty-

three votes were polled, 21 for the by-

law and 2 against.

Brockville, Ont.—The Board of Trade

has initiated a movement for a "Made-
in-Brockville" fair, and a campaign of

education to induce citizens to give the

preference to the products of Brock-

ville factories when making their pur-

chases.

Woburn, Ont.—At a meeting of the

Searboro Township Council on Oct. 12,

a by-law was passed whereby residents

of Searboro Township can have their

streets lighted by applying to the town-

ship council for street lamps, as a local

improvement, the cost to be charged to

the property benefited.

Winnipeg, Man.—The Board of Con-
trol has approved of an agreement under

which the city will sell water to East

Kildonan. It calls for the delivery of

40,000 gallons a day at the city limits,

and East Kildonan will have the right

to dispose of water as it sees fit.

Chatham, Ont.—No time will be lost

by the Public Utilities Commission in

giving Chatham consumers the advant-

age of hydro power, and it is planned to

hold a meeting within a day or two
with Engineer .Jeffrey, when plans will

lie outlined for the erection of the dis-

tributing system.

Calgary, Alta.—Having successfully

operated waterworks, street railway and
electric liglit and power systems as

as municipal enterprises, the city coun-

cil is now asking the lesrislature for

amendments to the charter, whereby the

drilling of oil wells be permitted also,

there are now thirty-five wells being

drilled in various parts of the oil fields.

Cornwall, Ont.—The ratepayers ofi

Cornwall, curried two by-laws on Oct.

14, one to exempt from taxation, other

than school taxes, the Dundas mill, a

branch of the Canadian Colored Cottons,

Ltd., for a period of ten years, and the

other to extend the franchise of the

Cornwall Street Railway. Light & Power
Co. f(ir a period of 20 years.

Kingston, Ont.—The city council has

decided to take action at once to pro-

vide work for the unemployed. The
city engineer has been instructed to pre-

pare plans and specifications for con-

structing a wharf, for rebuilding a
breakwater, and for earryinc out a con-

siderable amount of macadamizing
under the local improvement system.

Fort Erie, Ont. -The town council has

received estimates from various firms on
the cost of enlarging the capacity of the

pumping station. The lowest estimate

so far received has been from the Rum-
scy Pump Co., of Seneca Falls, N.Y.
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Thoir bid was $1,750 for pumps and elec-

tric motor vvliicli will double the capa-

city of the pump-house. This is exclu-

sive of freiglit and duty.

Winnipeg, Man.—Mayor Deacon an-

nounces that, as a result of their trip to

Ottawa and Montreal, he and his col-

leag:ues received definite assurances that

they could get two million dollars to

spend next year in construction work on
tlie Shoa] Lake aqueduct, in connection

with the Greater Winnipej; water dis-

trict scheme. This will make four mil-

lions expended by the end of next year.

Montreal, Que.—The board of control

has decided to grant one year's exten-

sion of time to Norman McLeod, con-

tractor for the construction of the city

filtration system. Following a confer-

ence with Mr. McLeod and J. W. Mc
Connell, who is as.sociated with him, the

board further resolved to advance .$50^

000 to the contractor out of reserves, and

to assume the responsibility of paying

$27,000 in wages due to the men. The
filters were to have ben ready by next

December. The board's decision grants

till December, 1915.

Toronto, Ont.—Eleven tenders for the

construction of the Don section of the

Bloor street viaduct were received and

opened by tlie Board of Control on Oct.

14; the amounts of the various tender-

ers ranged from $849.055.,35 to $1,.35,3-,-

074.91. . All were referred to the Works
Department for consideration and re-

port. Five of the tenders were for re-

inforced concrete construction, the low-

est beina' $849,0.55.35 and the highest

$1,249,701.90. For steel construction,

the lowest was $996,.564.81 and the high-

est .$1 ,.353,074.91 . Tlie difference be-

tween the two lowest tenders is about

$150,000, which is the difference hetween
the two forms of construction. Works
Commissioner Harris will undoubtedly

recommend the acceptance of the lowest

tender for steel construction, as he re-

fuses to accept the responsibility for

concrete construction. Before any eon-

tract is awarded, the 'battle of concrete

versus steel will have to be fought out

again in the council.

General Industrial
Vancouver, B.C.—It is reported that

the Colonial Brewery Co.. will erect a

hrewery here at a cost of $300,000.

Medicine Hat, Alta.—The plant of the

Alberta Linseed Milling Co. has been al-

most completelv destroyed by fire, with

a loss of $20,000.

Listowel, Ont.—Fire of unknown or-

igin on Oct. 16, destroyed the building

and cooperage stock of the Pfeffer Mil-

ling Co., causing a loss of .t2.000, fully

covered 'by insurance.

Aylmer, Ont.—The Aylmer Shoe Co.

have received an order from the Govern-

ment for a considerable consignment of

army shoes, and the factory is now work-

ing overtime getting them out.

Calgary, Alta.—Construction work
will be commenced shortly on a factory

for the Western Canada Cordage Com-
pany. The building will cost about

$150,000, and will be 400 ft. x 120 ft.

Winnipeg, Man.—The C. P. R. million-

bushel elevator at North Transcona,

which sank in the soft earth last fall, is

now straightened again. It now rests

on 70 concrete piers, which go down to

bed rock, and will be at once filled with

grain.

Kingston, Ont.—C. Schnell, of Pater-

son, N.J., is in the city on business con-

nected with the establishing of a felds-

par plant here. He is a German-Ameri-
can, and thoroughly understands the

reduction of potash from Feldspar, of

which there is a large amount close to

Kingston.

Toronto, Ont.—A wind-up order in

connection with the Northern Islands

Pulpwood Co., with a capital of $100,-

000, has been made by Chief Justice Fal-

conbridse at Osgoode Hall. The com-

pany, which was incorporated in 1907,

had headquarters at Windsor, and its

entire stock was issued.

Kingston, Ont.—Gananoque factories

are busy as a result of the war. The
harness works has booked large orders

for military harness, and has douWed
its staff of employees. The Skinner Co.

has started manufacturing bits, spurs,

buekles, etc., and has so many orders

that it, too, has added materially to its

staff of operatives.

Toronto, Ont.—The Ont.irio Govern-

ment have passed an order-in-council

providing for the commencement of the

work on the new road between Toornto

and Hamilton. Mr. George H. Gooder-

ham, chairman of the Commission, states

that this will go a long wav toward

straightening out the little diflRculties

that have caused something like stage

fright on the part of the municipalities.

Toronto, Ont.—From thirty-two to

thirty-flve thousand brick are leaving the

Ontario Government brick plant at

Mimico every dav for use upon Govern-

ment buildings in Ontario, chiefly at

Whitby. These brick, laid down in car-

load lots, would ordinarily cost the

province from $10 to $11 a thousand,

so that the Mimico pLant is producing a

revenue at the rate of about .$.3,50 a day.

There are about sixty prisoners em-

ployed in the plant, and after their keep

and the general operating cost of the

plant is allowed for, the province is get-

ting the millions of brick it will need in

the next year at about $5 a thousand.

In addition to the brick the Mimico

plant is regularly shipping red tile for

the roofs of the Whitby buildings.

Building Notes
Toronto, Ont—C. Legg, 1683 Dan-

forth avenue, has been granted a permit

to erect a $3,000 brick and stone garage.

Eegina, Sask.—The McKenzie-Hazel
Supply Co., will build a warehouse.

Cushing Bros., Co., are the contractors.

Vancouver, B.C.—The National Mer-

cantile Co., will build an office building

to cost $20,000. The general contract

lias been awarfled to G. Lloyd, Robson

street.

Toronto, Ont.—The William Wrigley

Co. took out a permit on Oct. 8, to erect

a three-storey brick and cement factory

building on Carlaw avenue, north of

Queen. It will cost $135,000.

Toronto, Ont.—The city architect is-

sued to the Wolseley Tool & Motor Car

Co. a permit for the erection of an ad-

dition to their garage on Avenue road

near Bloor street to cost $18,000.

Toronto, Ont.—The Board of Control

will at their next meeting consider the

details of the new police administration

building. It will be necessary to get

special legislation before contracts can

be let.

London. Ont.—The Ontario Hydro-

Electric Power Commission has taken

out a buildin? permit to erect a concrete

and brick addition to the commission's

plant on Highbury Avenue at a cost of

$15,000.

Regina, Sask.—At a cost of approxi-

mately $10,000 a warehouse for the use

of the MacKenzic-Hazell Supply Co. is

being erected on the comer of Eighth

avenue and Smith street this fall by

Cushing Brothers. The permit for this

building has just been issued by the

building inspector's department.

Railways- Bridges
Ottawa Line Opened.—Tlie, Canadian

Northern Railway inaugurated its pas-

senger service between Toronto and Ot-

tawa Monday, and the private coach of

the president was attached to the first

train.

Ottawa, Ont.—The C. P. R. has given

notice in The Canada Gazette that ap-

plication is being made to the Board of

Railway Commissioners for approval of

a lease of the Lake Erie & Northern

Railway Co. for 999 years from Decem-

ber 1 next.
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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

THE EVOLUTION OF A DESIGN.
By George Laidl^r.

IN
designing a piece of machinery for

some particular purpose, no liard and
fast rules can be laid down for the

draftsman to follow. Every designer

has some points in his method of attack-

ing a problem, which are peculiarly

his own, being the outcome of bis past

experience on similar lines of work. If

the problem be entirely new to him, he

looks up the available data on the sub-

ject and then combines his technical

knowledge with a large percentage of

engineering instinct, which is merely

common sense applied to engineering.

Machine Design a Tentative Process.

At best, designing machinery is a

tentative process. A certnin effect is

wanted on a particular thing, usually

with some restrictions as to how it may
be obtained. The designer undertakes to

•'work it up," and ^opes through a

maze of data, suggestions and sketches

until he alights on what he considers

to be the "right idea." At this point

in the evolution of the machine he

probably discusses the scheme with a

superior or a confrere for, it has ever

been admitted that, in the search for

an idea, two heads are better than one.

The criticism thereby afforded may be

constructive or destructive, depending

upon the brightness of the idea and the

ability of the critics: constructive, if the

idea is approved and amendments sug-

gested; destructive, if it be condemned

or altered beyond recogniticn. If the lat-

ter, the designer sliould remember that

it is always easier to criticize a scheme

than to evolve one. A host of considera-

tions may necessitate various modifica-

tions—the cost of the finished machine

or mechanism, the time taken in manu-
facture, limitations in the methods of

and appliances for its production, the

lime to operate, the power required, its

mechanical efficiency, etc.

Assuming that a satisfactorv plan is

arrived at after the problem has been

discussed from many points of view,

and that the fads of the "powers that

be" have been duly incorporated, the

draftsman may commence to draw the

a.sserably of the machine and assign pro-

portions to the principal part'?. Then,

when he is assured that the dcsi'jn isquite

feasible, often after much rubbing out

and re-drawing of intrnctable parts, he

may proceed to the niii<'kor but less fas-

cinating work of detailing the parts,

usually to a larger scale than the as-

sembly. In a large office, the preliminary

sketching, which is the most difficult

part of the process, is performed by an

experienced man, the work of detailing

is relegated to an assistant, and the

tracing of the plans to a .iunior. Even
at the detailing stage it may be neces-

sary to modify some points in the gen-

eral arrangement, as the fitting in of the

details cannot always be foreseen from

the assembly.

The Completion Stage.

Eventually, after careful checking, the

designs are completed, the prints made
and distributed, and in due course the

machine takes form in the workshop.

The enthusiastic designer will now find

much pleasure in his work as he wit-

nesses its erection, for is it not a pro-

duct of his creation? He should not feel

discouraged is his ideas meet with ad-

verse comment at this point wrom those

who are handling the work, and who fre-

quently do not entirely understand the

function to be performed. Minor de-

fects and occasional impracticabilities

may require attention, revealing unfor-

seen difficulties, carelessness, or lack of

ingenuity; but these are forgotten when

the appliance is tested and performs

satisfactorily the work for which it was

intended. The designer should, there-

fore, feel his little worries quite com-

pensated for by the glory of its success.

If it should not be so successful as was

expected—well, he will doubtless hear of

it for some time, and if be is an op-

timist he will appreciate the profit

sained by his errors and experience.

dies on files in which holes can be made
the same shape as the shank, is by means
of the tool shown in the inclosed sketch.
This tool is made from a file shank
that has been annealed and cut off from
a worn file. A number of teeth are filed

on the sides as shown. The tool is

simply driven into the end of the file-

handle, and thereby cuts out an opening
of sufficient depth for the file-shank to

be driven in to fit snugly.

A FILE-HANDLE BROACH.
By C. E. Hartford.

WHEN putting a new file-handle on a

file, it is necessary to gouge out a hole

in the end of tlie handle large enough

so that the shank can be driven in with-

creEE£J-^-l-l-^-l-F-l-^-^-^-^ llimll

FILE HANDLE BROACH.

nut splitting the handle. This is usually

done by first twisting the file-shank in

the end of the handle, which of course

makes a round tapered hole in the latter,

and as the shank is fiat it soon works

loose, no matter how tightly it is driven

in the hole.

A better method fpr fitting new han-

©
RAPID WORK METHODS.

By J. E. Cooley.

;IMPR0VED methods of doing work
rapidly are made possible by special
machinery. The latter saves time and is

more and more coming into use. The day
was when a monkey-wrench and a cold-
ehisel served for what now requires a
special wrench and a special planer or
miller to make a cut.

We hear a lot nowadays about im-
proved methods, as if the phrase was
of recent coinage or tliat a limit had
been reached and no further progress
towards improvement were possible; at
least for some time to come, as regards
some special working process. The fact

is, nearly all methods of work-production
relating to machine shop practice were
once improved methods, no matter how
a.ntiquated they may now be; therefore,

in order to increase output or, what is

the same thing, to extend the present
limit of production without any special

effort in speeding on the part of ma-
chine operators, it is necessary to still

further improve on the present methods
in use. This is possible only by special

tools and special machinery.

The Tardy Tendency to Change.

The reason why some manufacturers
are slow to change is because of their

failure to see where they can easily im-
prove upon existing methods of doing
work. Take, for example, the simple
operation of putting screws in ma-
chinery. Why, in many places there is

still used the slow method of turning
the screws in with a common screw-
driver, using a monkey-wrench with the

driver to finally tighten the screw;
whereas a bit-holder containing a screw-
driver blade would send the screw down
rapidly and bind it tightly in the work.
Again, take the common practice of put-

ting set-screws in pulleys, gears, etc.

The screw is placed in the hub and
turned with a fork wrench, the operation

requirinjf the wrench to be removed
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from the screw-head at every half turn.

A special designed socket-wrench for

this purpose would send the screw

through the hub in a few quick turns.

It is these little and often unnoticed

things that hold back production. Where
tools are required to be picked up and
laid down continuously, it means just

so much more added to the cost in pro-

ducing the work, but when tools, such

as wrenches, clamps, etc., can be attached

to jigs and fixtures and thus save hand-

ling these separately, it means a great

saving in time, which in turn means a

greater output.

It has been mainly through the use of

jigs that larger quantities and better

quality of work has been producer, but,

as regards these, they are useful only so

long as they are constantly improved

upon. The possibilities in change jig-

designs are unlimited. For instance, the

general practice is to make one-piece

jigs, when it is possible to make them

to hold several pieces of work at the

same time.

Drawing and Pattern Cost.

It is in the study of these details that

great strides in work production me-

thods are made. The first cost, such as

drawings and patterns, should never be

considered where quantity is concerned.

It is where the work itsself is being pro-

duced, either at the bench or the ma-
chine, that the methods of operation

and handling, whether done singly or in

pairs, etc., etc., should be given the un-

divided attention of those in charge.

Care should be taken in a case where

an improvement has been adopted in

machining work, not to spoil the gain

already made by a wasteful process in

be made at one setting of the work piece.

All slow processes, such as chiseling,

filing, using single cutters, etc., should

be eliminated. A suggested example of

rapid production is here cited. Spindle-

sleeves on sensitive drill-presses require

a toothed rack cut on them. This is

usually done by putting a sleeve on an

arbor, taking the time to clean the

sleeve-hole and also the arbor, and then

cutting each tooth separately with a

single cutter. The better way is to lock

the sleeve in a box jig, and with a gang
cutter, cut all the teeth at the same time.

Again, the inside of the sleeves require

an oil channel, which is generally chis-

eled out by holding the sleeve in a vise.

A quicker way, and a more serviceable

oil channel results, is that of placing the

sleeve in a chuck and cutting a spiral

groove with a round-nose boring tool.

In all working operations, from the

act of taking a piece of work from a

box to the final washing of it in a soda-

kettle, f'ere is alwavs a "better way"
in which these things can be done, and
the "better way" means most always a

quicker and cheaper way.

To make further production possible

every detail in connection with any par-

ticular operation must be given careful

study, even to the smallest and most in-

significant. To notice how the operator

stands up to his work, whether he has a'

piece ready to put in, where a finished

piece is taken out; whether he picks up
and lays down a wrench slovenly, and
whether the use of the wrench can be

eliminated by having a handle attached

to a screw-head, etc., etc., are a few of

the many minor points to be looked into,

in order to lessen the cost of labor, and
increase production and profits.

handle, brackets are placed on one end
of the mandrel, and made to swing in

other brackets bolted to the lathe face-

plate, so that, in putting on or removing
the work, the mandrel may be swung out,

as shown in Fig. 2. While the brackets

act as a hinge, and also as a driver for

the mandrel, the mandrel itself rests on

the lathe centres when in working posi-

tion. With the mandrel and work swung
out in front of the lathe, the workman
can easily get both arms around the work
and handle it to suit himself without be-

ing off balance in the least.

FLAMING ARC LAMPS
A PAPER devoted to the flaming arc

lamp in tiie stesl industry and presented

by Allen T. Baldwin at the recent con-

vention of the Association of Iron and
Steel Electrical Engineers at Cleveland

contains, says the Iron Age. information

liiat has been collected from the various

lamp manufacturers from numerous in-

dustrial establishments in the iron and

steel industry and from the diflferent de-

partments of the National Carbon Co.

Data secured from 158 manufacturing

organizations thfoushoiit the industry,

ranging from receiving docks to fabricat-

ing shops and foundries, including blast

furnaces, rolling mills and departments

of steel plants themselves indicate, that

since 1909, 93.1 per cent, of the plants

have retained and increased their equip-

ment of flaming arc lamps. Results are

given of tests that were made of long

burning, flaming are and vacuum Mazda
lamps in two similarly constructed mod-
ern factory buildings having a larsre

window area and white finished walls,

where machine work on large castings

i^^B^^^^^
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Arithmetic for the Machinist and Workshop Operative
By J. H. Rodgers

Jt 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.

SPEEDS.—III.* RXDXD', etc.

IS
chart 39 there is shown a partial

sketch of a special machine.

The head, B, is required to

travel along the bed from end to

end, and is stopped and started by

means of a clutch operating within pul-

leys run by open and crossed belts. To
complete an operation upon the work re-

(juires four strokes (two return) of the per

or in this case

PXP", etc.

taking r as the travel of head B in ft.

per second, we have

180X21 .4X12X18X13X2 = 3.97 ft.

15X14X36X12X60
sec, then 3.97 X3= 11.91 ft.

given in the sketch, and a drive pulley

of 24 ins. diameter on the line shaft run-

ning 200 revs, per minute, what will be

the diameter of the driven pulley on the

counter-shaft H¥ The car A, cable B
and pitch circle of drum C will all

travel at the same speed, that is 130 ft.,

or 130 X12= 1560 inches per min.

The revolutions of drum C and worm
wheel will be

mat/1

X-A
' h a lo d jb o) io "m

m m

u) ICI Ol (o o)

.VKITH.MPyTIC CHART 39.

head B and completion of the operation

in 12 seconds, or 3 seconds per stroke.

The travel of the head B is 12 ft., and

the movement is by two link chains (one

on each side) passing over two sprocket

wheels E of 13 teeth 2-in. pitch secured

to the shaft upon which gear F of 36

teeth is secured. The pinion G has 18

teeth and pulleys have dimensions as

shown; required the diameter of the line

shaft pulley K when shaft has a speed

of 180 revs, per min.

Now as the speed of the chain D will

equal that of head B, or 12 ft. in three

12X60
seconds, we have = 240 ft. per

3

min.

This will also be the speed of the pitch

circle of the sprocket wheel E ; there-

fore, the revs, of the wheel E equals

240X12 = 110 revs, per min. nearly

13X2
or dia. of line shaft pulley K=

110X36X14X15 = 21.4 ins., or 2iy2

18X12X180
ins. pulley.

To prove, using the general formula,

Chart 37.

/^ \
ARITH-METIC CHART 40.

three seconds, which is approximately

the desired result.

Chart 40 shows a sketch of a gear and

1560

17.7 per min., then

28X3.1416

pulley drive on an elevator. Car A is 17.7X31
required to move vertically at the rate ==274 revs, per min. of worm
of 130 ft. per min. With the dimensions 2

•Partii I. nnrt II. sppenred In our Oftobtr
15 «n<l 22 issue*, re»p«ctlvely. ARITHVETIC CHART «.
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E and pulleys F; x or diameter of re-

200X24X16 6400
quired pulley = = —

—

274X18 411
= 15.56 ins., or a 16-in. pulley.

In Chart 41 are shown sketches of two
quick return mechanisms sometimes met
with in machine drives. That on the left

is througrh bevel gears operated by the

clutch G, and A beinf,' the drive shaft

running at 110 revs, per min. What are

the two speeds of the shaft F when B
has 60 teeth, C 25 teeth, D 25 teeth, and
E 55 teeth T From formula:

—

AXC 110X25
Speed of F (slow)= =

E 55

= 50 revs, per min.

AXB 110X60
Speed of F (fast)=-

D 25

= 264 revs, per min., and ratio=x : y
50

= = 50 : 264

264

The sketch on the right shows drive

through worm, bevel and spur gears, A
being the drive shaft running 105 revs,

per min. What are the two speeds of

the shaft I, when B has 30 teeth, C a

single pitch worm. D 30 teeth, F 60

teeth, G 40 teeth and H 40 teeth?

AXC 105X1
Speed of I (slow) = =

D 30
= 3.5 revs, per min.

Speed of I (fast)

AXBXG 105X30X40

FXH 60X40
=52.5 revs, per min., and ratio= 3.5 :

52.5= 1 : 15

and tries to stir up all tlie trouble he

can.

Another mistake made by many em-
ployers is that a foreman who does a

lot of manual work comes to be reckoned

v.n ideal boss. In my experience, I have

never seen a case where the foreman
could get right down and work at the

trade and make a success of running a

shop. A good foreman is like a general

with an army of soldiers; he is there to

give orders and see that they are car-

ried out, and if he were on the firing

line it would be impossible for him to

accomplish this. On the other hand, a

foreman should do his best to do justice

both to his employer and the men who
are working under him, treating them

with due respect and showing no favors

TURNING BEVELS.

By A. E. G.

THE application of a power feed to a

compound rest not originally fitted for

power feed is shown in the accompany-

ing cut, being in service in the L. &
N. R. R. shops. Mobile, Ala. The lathe

is used for turning short bevels, and the

turning of the feed screw on tlie com-

pound rest being a slow, tedious opera-

tion, a gear was placed at A on the end

of the lead screw. This meshes with the

gear B which drives a rod connected to

the feed screw of the rest, as shown. The
rod is squared where it goes through the

gear B, so as to allow for changes in

length during a cut. For setting of the

carriasrc, the rod telescopes, and is locked

THE FOREMAN'S TROUBLES.
By R. Micks.

THE position of foreman in a plant is

not so easy a task as it may look to

an outsider, for if everything is not go-

ing satisfactorily in his department, he
is the one who must shoulder all the com-
plaints, whether they come from the em-
ployer or the men under him. The sup-

erintendent should give the foreman all

the help in his power and should not
expect him to turn out large quantities

of good work unless he has the up-to-date

equipment to do it with as have other

plants.

There is always a trouble-maker or

two in most shops, and when a griev-

ance has to be aired, the superintendent
should see that the foreman has a chance
to present his side of the case, for if a

superintendent interferes between the

foreman and his men the men will soon
lose their respect for him. In most cases

the trouble-maker is too big a coward to

come out in the open and air his views;

he rather sneaks around on the quiet

POWER FEED AI'PLICATIO.N TO CdMl'i IINU IlEST.

to any. He should also aim to turn out

the best quality of work and also use

every effort to increase the output.

Every foreman should try to improve

his mind along all branches in connection

with his trade, for the old-time systems

are heinc rapidly consigned to the scrap-

heap and, in a few years, the foreman

of any department who has not acquired

n tecl'nical knowledse of his trade will

find he is very much of a back number.

It would make things much easier for

both the foreman and the men if, when
any trouble arises, they would go to the

boss and explain frankly their creivance.

In most cases it could be righted with-

out disturbing the harmony of the shop.

Nothins: is gained by nursing a grouch

as it grows larger with time.

It is to be hoped that the time is not

for distant when the hoRses and men
will (o-operate more with each other in

their efforts to work for their interests,

by settling all disputes without friction

or loss of time and money.

by a collar at C, while universal joints

at D and E allow for changes in the

setting of the compound slide. When not

in use, the attachment is easily removed

and placed back in the tool-room.

©
H. F. H. Hertzberg, mentioned in last

week's issue as being with the Canadian

contingent, is engineer of the Trussed

Concrete Steel Co. of Canada, Ltd.,

Walkerville, Ont., and not eonnected

with the Canadian Bridge Co., as then

stated.

Lubricant for Ball Bearings.—Accord-

ing to Prof. F. W. F. Goss. a combina-

tion of graphite and lard oil makes up a

lubricating mixture which, when ap-

plied to ball bearings, will accomplish

everything which lard and oil will do,

and which, at the same time, will give a

lower frictional resistance of tlie bear-

ings and permit a large increase in the

load which thev can carry.
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EFFICIENT TRANSMISSION.
By J. P. Sanderson.

THE advantages of interchange of
visits among plant foremen and
cianaiiers are nowhere more evi-

dent than in the opportunity to compare
different systems of organization. Al-
though the essential points—the costs
and casli investments—are not often
available, the visitor always has the op-
portunity of adopting expedients into his

own organization for experiment which,
if carefully carried out, would give much
more satisfactory results. In no depart-
ment is more to be gained by the travel-
ing engineer than in the sphere of power
transmission. Everywhere one goes, the
individuality of the master mind of the
place is evidenced in the different meth-
ods adopted to obtain the same or modi-
fled results.

The writer once had charge of a heat-
ing plant which necessitated a number
of long steam mains. The system gave
such proofs of efficiency that a neigh-
boring firm adopted a similar arrange-
ment which, however, never seemed to
give satisfaction, although it really had
less to do. During-the second year of its

operation the writer was called in to in-
spect and offer suagestions. The only
fault found was that the exhaust steam
mains leading to the different heating
units were not covered, and insufTieient
provision had been made for rernoving
the condensation which was the real
cause of the difficulty. Upon the piping
being well lagged, the trouble entirely
disappeared, and the plant has been
working satisfactorily ever since.

This instance goes to show that more
often depends upon the man in charge
of a plant than on the type of machinery
employed for its success. Also, a man
who favors any particular system is very
apt to work it under conditions where it

will be inefficient and where another sys-
tem should he adopted. For a useful
comparison, different systems should be
operated when in the best or under a
similar condition.

Transmission Vagaries.

In the case of power transmission,
similar conditions hold. In an Eastern
plant known to the writer is located an
induction motor driving a line shaft less

than 4 feet away through a countershaft
carryiii'jr about 1,600 pounds of fixtures
and 110 feet of ten-inch belting. This
machinery is elaborately fenced and
much difficulty is encountered in getting
men to work continuously under it on ac-

count of the draught caused by the belts
and pulleys.

In a Western plant again, is to be
seen the same type of motor bolted to the
ceiling and driving its line shaft through
a rocker joint chain. This chain is

tightly enclosed and runs in a bath of
oil. There is no noise, no wind, no daily
oiling and little evidence of loss of
power.

In this same plant, whose superintend-
ent is a chain enthusiast, is a chain-drive
operating a tumbling mill. This chain
is too long to be completely enclosed, and
is so located that it is impossible to lub-
ricate it. One of the sprockets requires
to be replaced about once a month and
the other about once in two months,
while the link belt itself has been re-

newed several times. The power required
to wear out this machinery is not only
wasted on destructive work, but must be
paid for. If tliis machine were driven
by a good leather belt through a tightly
enclosed gear and pinion, the above loss

would be largely prevented and shut-
downs for repairs would not be required
oftener than once a year.

In another plant supervised by a very
capable master mechanic, but who, by
the way, is strong on line shafting and
belts, is located a tumbling barrel for the
purpose of grinding up tlie droppings
from the cupola. This mill is necessarily
located so close to the furnace that the
driving mechanism is subjected to con-
siderable heat. A line shaft extension is

run 130 feet to operate it and is con-
nected by means of a belt, the speed be-
ing considered too great for a cliain. On
account of the heat it is necessary to re-

place tliis belt every few weeks, while a
large part of the time tl'ie machine is in

an unsatisfactory working condition. The
obvious cure in this case would be a
motor-drive and electrical transmission.
The scheme adopted in a Buffalo plant

to operate a stoker could be easily ap-
plied to the above case. This consists of
a motor directly connected to a chain of
gearr which reduces the speed to that
required by tlie machines. On the motor
spindle is placed a small fan similar to
that used behind the radiator of an auto-
mobile. The motor and gears are tightly
enclosed with sheet metal, a pipe con-
necting this casing to the outside of the
building. The result is that cool air is

drawn through the casing into the fire

room When the motor is stopped, there
is sudicient natural draft in the sloping
pipe to prevent the machine from becom-
ing overheated.

Numerous other cases of ill-adapted

transmission schemes have come under
the observation of the writer, but the

above should be enough to set the man
who is inclined to partiality towards any
particular system to studying the others.

In many new plants the greatest im-

provements are possible in the power dis-

tribution system.

m
OPERATION OF TRANSMISSION

MACHINERY.
By Lycurgus Carson.

WHILE the trend of thought of nech-
anical engineers and millwrights seems
to be towards the perfection, from an
efficiency point of view, of the power
generators and the machines whieii use

the power, the means of ^ettins the en-

ergy from the source to the work has,

by no means, received such careful con-

sideration. The transmission system is,

in fact, one of the items classified as

non-productive investment and, for this

reason if no other, gMts put into the

hands of incompetent persons or is

more or less neglected altogether.

Electrical transmission furnishes the

one glowing exception to the above as-

sertion and, when once installed, offers

little room for increasinsr its efficiency

except by supplantincr tl'c equipment
with new and more un-to-date apparat-

us. Have more capable minds been de-

votine themselves to the e'ectricnl form
of transmission than to the line shaft,

gears and belts f Ordinary line shnft-

in? which still nredominates in our fac-

tories, and is likely to for some time, is

rarely operated within even a reason-

able ranffc of pfflciencv. fo lon<r as the

driving power is ample and the hearings

do not smoke, no concern is felt and no
investigations are mnde. In fact few
mechanics have anv idea of the a^iount

of power that should reasonably be
consumed bv shnftin? and benrin"s.

A Plant Example.

In a plant of which the writer took
charge some years aso, considerable
power was required to operate mach-
inery. This power was furnish.^d by an
automatic high speed cncine. wliose ex-

haust steam was used for heating and
cooking processes which were such that
a back pressure of 5 pounds could not be
prevented. The ensrine was in charge
of a very competent ensrineer but, in

spite of t^o fncf that he had done every-
thing possible to boost up its efficiency.



400 CANADIAN MACHINERY Volume XII.

it was continually overloaded and con-

siderable exhaust steam had to be al-

lowed to escape to the atmosphere. The
firm had got to the stage of considering

the advisability of either buying current

for lighting, or installing an electric

motor to take part of the load, and use

current from a central station.

After a careful investigation, no way
of reducing the load could be found al-

though some rearrangements of mach-
inery and belting were made which help-

ed some. The peak loads were still

much beyond the capacity of the en-

gine. However, the engineer was asked

to take some cards from his engine on

a holiday when no machines were in

operation. These cards showed an in-

dicated horse-power equal to 38 per

cent, of what was developed when the

plant was in full operation. This gave

a clue as to where some of the power
was going, and a careful study of the

great quantity of line shafting was the

result. ,

Each bearing was visited and inspect-

ed. Those which showed signs of heat-

ing were lined up and re-fitted. Some
few of the easily evident cold ones were

found to be much too large for the shaft,

ihe babbit having run out of one or two
of them altogether at some time or

other. Some of the idler pulleys were

found to be in as bad shape as the

bearings but, on account of being in

rapid motion, most of the heat was radi-

ated to the atmosphere. These also

were corrected. Much work was found

to be done, and the spare time of several

mechanics was utilized in this way for

six weeks. An indicator calculation

made when this work was completed

showed that the lost power had been re-

duced to 9 per cent.

Much of the shafting was placed in

very awkward positions so that oiling

and other attendance was difficult.

To overcome this, all shaft bearings

were fitted with large grease cups.

These cups were unique in that they

were fitted with a small ratchet wheel

and lever having a short section of light

chain attached. The oiler was provid-

ed with a hooked steel rod Ions' enough

to reach the fairly large rings on the

ends of the chains from the floor. By
inserting the hook and giving a slight

pull with the rod, the cover of the

grease cup would be screwed down one-

fifth of a revolution, and if more were
deemed necessary, two pulls did the

trick.

By this scheme, the attendance was
reduced to about one-third, and the

cost of grease was found to be very

much less than the cost of the oil. The
cups were given attention once every

two or three davs and were filled every

two months. The grease cups had to

be bought, but the attachments wefe all

made in the plant.

The power required to drive the shaft-

ing and loose pulleys was finally cut

down to from 6 to 8 per cent. More
machinery has since been added, and the

engine is using less steam than at any
time previously.

®
EFFICIENT HEATING AND TRANS-

MISSION ARRANGEMENT.
By J. Thorn.

A HEATING plant was installed by the

shops, Peterboro, Ont., of the Canadian

General Electric Co., about 14 years

ago. It worked perfectly for a number

of years and may still be in successful

700fl

FIG. 1. MAIN PIPE LINE.
FIG. 2. ENCLOSURE FOli STEAM MAINS.

operation. Its principal feature consists

of successful long heat transmission.

The main and returns were run from
the power house to the shops, a distance

of 1,400 feet and about 10,000 feet of

one-inch pipe was used in the radiation

coils. The run of the mains is shown
in Fig. 1. Two expansion joints securely

anchored were used in the 500 ft. run
and two in the 700 foot pipe line. The
method adopted to support the pipes to

allow for expansion and contraction is

shown in Fig. 2. The pipes are rep-

resented by A and B, while C and D
are short pieces of IV2 inch pipe, which

are held in place by loosely fitting

RtiLCoupSinq

Coil Returns Connected to

His er of Each Hoor

FIG. 3. WALL OOIL CONNECTIONS.

flanges. This allows free movement for

expansion and contraction.

The double wood protection was made
of 2-inch planks and care was taken to

make them water-tight by packing all

joints and coating both with a good pre-

servative. The result was remarkable in

that the radiation loss in this pipe-line

was e.Tceeedingly small and, when the

plant was running at full capacity, al-

most negligible in zero weather.

The steam main is 4 inch and the re-

turn 21/2 inch pipe. The condensation

returns by gravity to a closed tank in

the power house, from which it is auto-

matically pumped through the separator

to the boiler by a small duplex pump.
The method of connecting the coils is

shown in Fig. 3.

All pipe stem wall coils were never

troubled with poor circulation in

spite of the long main and the back
pressure on the engine never exceeded

five pounds. A by-pass v.alve was ar-

ranged to let live steam into the mains
when the engine was idle. The whole
system proved to be economical, eflB-

cient and noiseless.

POINTERS FROM THE EXISTING
INDUSTRIAL SITUATION.

FREDERICK A. WALDROX, industrial

engineer. New York, in a paper entitled

"Panic Economies and Engineering
Problems, with Special Reference to the

Present Industrial Situation," read re-

cently under the auspices of the Amer-
ican Society of Mechanical Engineers,

expressed the opinion that the follow-

ing, among other lessons, might profit-

ably be learned by those affected

:

That the world is growing smaller.

That nations are becoming more inter-

dependent for internal financial and in-

dustrial prosperity.

That the more civilization advances,

the more nations co-operate in this ad-

vance.

That the lessons of thoroughness and
preparedness are driven home.

That our factories are not prepared to

meet the demands of trade for other

countries.

That the mental attitude of take what

is made or leave it must be changed if

we expect to obtain and hold the trade

of other nations.

That whatever the outcome of this war
may be, it will be the engineering of the

past 40 years that develops the success-

ful nation. •'

Factories that are near supply points,

he thinks, ought to reduce the amount

of materials carried in stock to a mini-

mum and buy on short notice. If ma-

terials were handled the same as money,

and distributed from territorial store-

houses as requirements demanded, the

burden of speculative losses would be

eliminated. It could be done if sound

and broad business methods were sub-

stituted for the speculative craze of the

individual who lives by his wit? at the

expense of some loser.
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Series of Practical Questions and Answers for Mechecnanics
Every care is being taken to include only pertinent, practical questions, and give same direct
reliable answers. Catch questions will be avoided. Arithmetic, consisting oj simple addition,
subtraction, multvplication and division will be found a useful companion study.

PROBLEMS RELATING TO BELTS.

Horse-power calculations concerning
belting: are the same in principle as those
in connection with steam engines—that

is, the distance in feet through which a
force in pounds is caused to act is

divided by 33,000, This force, or pull of
the belt, depends upon the friction be-

tween the belt and pulley, which in turn
depends upon the arc of contact or that

part of the pulley circumference which
is covered by the belt. The effective pull

in cases where the pulleys are approxi-
mately the same size and the arc of con-

tact can be taken as 180 degrees is 55
pounds for every inch in width. For
double belts this becomes 88 and for
triple belts, 110.

Question.—An engine fly wheel is 8
ft. 2 in. in diameter and makes 110 r.

p. m. What is the belt speed?

Answer.—8 ft. 2 ins. = 98 ins.

98X3.1416X110
Speed= = 2822.2 feet

12

per minute.

I

Question.—Two shafts are 13 ft apart
and are connected by a belt whirii runs
over pulleys 26 and 28 inches in di-

ameter. Determine the necessary length
of the belt.

Answer.—Rule, two pulleys nearly a-

like, add the two diameters, multiply
the result by 3.1416 and divide by 2.

Add twice the distance between centres
of shafts.

26428=54 inches. 54X3.1416=169.6464
169.6464 84.82,32

= 84.8232: ( •)+ (2X13)
2 12

= 7.068-1-26=33.068 ft.=33 ft. 0.8 ins.

• • •

Question.—Driving pulley is 52. inches

in diameter. Driven pulley is 14 inches

diameter and centre to centre distance

is 7 ft., 6 ins. Find length of belt re-

quired.

Answer.—Rule, pulleys differing very
much in size, add the two diamfiter<!,

multiply by 3.1416 and divide by 2. To
this add, twice the square root of the

distance between centres squared plus

the difference between the two radii

squared.

66X3.1416
52-f14=66; . = 103.6728

2

(7 ft. 6 in)' -4- (26-7)' -= 90'-H9"=8461.

V8461 = 91.98; 91.98X2=183.96.

Length of belt = 103.6728+183.96
= 287.6328 inches =23 ft. 11.6 inches.

• • «

Question.—Determine the length of a
crossed belt. Pulleys 36 and 20 inches
diameter and shafts 10 feet apart.

Answer.—Rule, take the square root

of the diameter of the large pulley
squared plus the distance between
centres squared. Take also the square
root of the diameter of the small pulley
squared plus the centre distance
squared. To the sum of the two roots

add one-half the total circumference of
the two pulleys.

V(36'4-120' = V15696 = 125.28.

V(20'-fl20') = V14800 = 121.65.

Circumference of large pulley

=36X3.1416 = 113.097.

Circumference of small pulley

=20X3.1416 = 62.832.

113.097-1-62.832

= 87.964

2

Total length of belt = 125.28+121.65
4-87.964 = 334.894 inches = 27 ft., 10.9

inches.
• • •

Question.—Find the horse-power of a
6-inch single belt running over pulleys

18 and 20 inches in diameter, the latter

of which runs at 500 r.p.m.

Answer.—For ease in which arc of

contact is approximately 180 deg. mul-
tiply the belt speed in feet per minute
bv the width of the belt in inches and
divide by 33,000. For sincle belts, mul-

tiply this result by 55, for double belts

by 88, and for triple bolts, bv 110.

20X3.1416X500
Belt speed = = 2618

12

feet per minute.

Belt liorsp-power

=26.18.

2618X6

.•^3000

X 55

Question.—The above condition is not

the most satisfactory. Belts running
over pulleys more than twelve inches in

diameter should be double thickness.

What width of double belt should be

used instead ?

Answer.—Tl-e width of belt required

would be the product of the horse-power

multiplied by 33000, divided by the belt

.speed .ind by 88.

Widtli of double belt then i-^.

26.18X33000
= 3.75 ipches.

2618X88
Use in this ease, a 4-inch belt.

Question.—Two pulleys, 10 in. and 36

in. in diameter, are connected at 10-foot

centres by a straight belt. Determine
the arc of contact on small pulley.

Answer.—Rule, multiply the difference

between the diameters of the pulleys in

inches by 4.75 ; divide the product by the

centre distance of the pulleys in feet and
subtract the quotient from 180.

26X4.75
Arc of contact = 180°

10

=180—12.35=167.65 degrees.

Question.—Two pulleys, 12 in. and 40

in. in diameter, are connected by a

straight belt at 12 feet. Determine the

effective pull for a double belt.

Answer.—Rule, divide the arc of con-

tact by 180 and multiply by 55 for single,

88 for double, and 110 for triple belts.

28X4.75
Arc of contact = 180°

12

= 180—11.08=168.92 degrees.

168.92

Effective pnll= X 88= 82.58

180

pounds.

• • • '

Question—A double belt from a motor

to a line shaft runs over pulleys 12 in.

and 48 in. in diameter; it is 8 in. wide,

and the motor runs at 420 r.p.m. What
horse-power will it transmit.

Answer.—Arc of contact

36X4.75
=180° = 166.75 degrees.

12

166.75

Effective pull= X 88 = 81.52

180

pounds.

12X3.1416X420
Belt speed = =1319.47

12

feet per minute.

1319.47X8X81.52
Horse-poweT^=: =26.4

33,000

Montreal, Que.—Definite word was re-

cciveil by the Council of the Board of

Trade from Lord Desborough, president

of the British Imperial Council of Com-
merce, that, despite the war, the next

Congress of Chambers of Commerce of

the Empire would be iield at Toronto

next autunm. This will be the first meet-

ing of the Consrvess in Canada since

1903.
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Relative to Steam Piping in tke Factory Power Plant^-l
By G W. iuicliffc, Wh. Sc.

This writing is a recapitulation of the principal matter contained in a series of articles,

the compilation of which was the result of ohhervation and experience derived from the in-

spection and other records of the Vulcan Boiler and General Insurance Co., Manchester,

ACCIDENTS more or less serious

in the material sense, and gener-

ally equal as to loss of life when
compared with actual boiler explosions,

are all too common experiences resulting

from badly laid-out, faultily-constructed,

ill-adapted material of, and carelessly

operated steam pipe lines, valves, fit-

tings, connections and supports. The
data here given is quite comprehensive
in its scope, and is such as to make
direct appeal to all interested in steam
power plant practice.

Drainage of Water.

Sectional Area of Pipe.—This should

suffice to pass the required amount of

steam at a mean velocity of 100 ft. per

second at 100 lbs. pressure, or at 00 ft.

per second at 200 lbs. pressure. At 12

lbs. vacuum, the velocity should not ex-

ceed 350 ft. per second. Higher veloci-

ties are liable to be attended with ex-

cessive vibration.

Accumulation of Water.—This must
be prevented. Pipes nominally horizon-

tal should drain with the current, say,

with a fall of not less than one foot in

500, accurately determined. Pipes fall-

ing towards boilers are attended with
grave danger.

Safety and Length of Sei-viee.—The
safety of any particular arrangement
cannot be held to be established by
length of service. Several serious acci-

dents have occurred to plants after

twenty or thirty years of uninterrupted
work.

Discharge of Water under Steam
Pressure.—This is always attended with

danger.

Drainage Fittings.—These are re-

quired at each low point and air dis-

charge cocks at each high point.

Vacuum Valves.—Such valves to ad-

mit air may suffice in exceptional cases

to avert water-hammer, but they are not

reliable.

Boiler Stop Valves.—These should be

arranged to keep clear from water on
both sides. The whole system may be

divided into sections; each preferably

with long falls and short vertical or

steep rises.

Water Separators.—Water entrained

in steam from boiler or precipitated by
condensation should be removed by
separator. In minor positions the pipe

may be modified to act as a drainage leg.

In either case the condensed water
should be removed by automatic steam
trap. The separator should be arranged

for the steam to impinge upon a per-

forated plate; also with access openings.

Straight-line Stop Valves. — Such
valves of the screw down type, when
placed in a horizontal pipe, should be

placed with the spindle horizontally to

give free drainage of water and dis-

charge of air.

Steam Traps.—These are employed to

control the adjustment of drainage dis-

charge valves by automatic means which

are more or less peculiar to each type of

trap. Many modern traps give a flush

or intermittent discharge by wliicli wear

of the valve surfaces is much reduced.

A dirt interceptor should always be in-

terposed before the steam trap to pre-

vent the access of foreign matter to the

valve surfaces. If this is omitted, the

valve surfaces abrade and fail to close

completely. The retained matter should

be removed by free scouring at frequent

intervals. A trap should be ordered to

discharge— gallons per hour, in flushes

at — gallons per second, at a steam

pressure of — lbs. per square inch on

gauge, and to deliver the effluent water

at a level of —• ft. above or below the

trap.

Sundry Pipes.—Pipes required for

drainage, heating, or other purposes

should be arranged, as far as possible,

parallel and neatly fixed against a wall

or foundation. Levels should drain ac-

curately, and if any pipe is intended to

be continuously hot, space should be al-

lowed for the necessary covering. All

joints should be freely accessible and

flanges or unions provided for conveni-

ence in taking apart.

Effluent Pipes.—All these should de-

liver separately into a drainage tank,

conveniently accessible and arranged for

convenience in ascertaining quantities of

water delivered.

Pressure and Temperature.

High Pressure means High Tempera-

ture.—Steam of high pressure only ex-

ists at a correspondingly high tempera-

ture, and any water freshly formed by

condensation from such steam also exists

at the same temperature. If such water

is withdrawn by means of an automatic

steam trap or a manually-operated cock,

it immediately becomes exposed only to

atmospheric pressure and falls to the

corresponding temperature of 212 deg.

Fah., thereby suffering loss of heat and

loss of weight 1)y evaporation. In many
cases these losses may be prevented or

minimized by judicious arrangement of

tlie pipe leading to the point of relief,

so that this shall present surface suffi-

cient to distribute the required amount

of heat and to effect some useful appli-

cation of this heat.

Pipes and Pipe Flanges.

Cast Iron Pipes.—This was the only

material available for pipes in the early

days of the steam engine. For the

moderate pressures at that time current,

this material was not very unsuitable,

but it is most objectionable for high

pressures. It is seldom free from de-

fects—obvious or concealed—and it is

conspicuously imperfect in regard to

elasticity. When exposed to high pres-

sure and especially to superheat tem-

peratures, it is liable, to continuous de-

preciation in strength and also to be-

come porous.

Copper Pipes.—This metal is unfitted

for exposure to high temperatures; it is

better suited for withstanding vibration,

and is particularly useful for prompt

and convenient application to irregular

lines and positions, especially in small

sizes. In large sizes, copper pipes are

usually made by bending plates, the

longitudinal joint and the flanies being

secured bv brazing, which determines

the line of weakness. Solid drawn cop-

per pipes are in general much superior,

but are almost equally unfitted for

exposure to high temperatures.

Mild Steel Pipes.—Those are best ob-

tained by solid drawing process. Lap

welding is. however, most frequently

adopted, and in general such pipes are

reliable and efficient; the same applies to

welded flanges. Exceptional cases of

lap weld and flanges are given in which

serious failures have developed.

Cast Steel Pipes.—These are adopted

for special purposes, particularly for

bends to suit limited space; also for all

valve casings and like fittings for use

with steam of high pressure, or with

superheated steam. Notwithstanding

the time occupied in annealin?, this op-

eration should not be curtailed. Special

examination should be made as to uni-

formity of thickness and for spondness.

also hydraulic pressure tests, after ma-

chining and on completion.

Pipe Flanges.—These are best welded

solid with the pipe. Sometimes they are

fixed by screw threads, which are gooil

for normal treatment, but bad for strain

or vibration. A raised screw thread

mav succeed where the stress and strain
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are too great for a thread of ordinary
lype. A failure of a screw thread is

uenerally shown in first instance by

leakage along the thread; when this oc-

lurs to any marked extent, the condi-

tions should be corrected. If neglected,

the pipe may pull out of the flange.

Riveted flanges are stronger and more
reliable than screwed ones. The heads
of rivets should be ample. The same
applies to fixing of branches.

Bends of Mild Steel.—These should

not be curved to a radius of less than

three times tlie bore. The thickness of

material may with advantage be one-

sixteenth of an inch greater than that

of straight pipes, to allow for drawing
down.

Bends of Cast Steel.—These may be

furved to a radius equal to the bore, but

they are much better made to a radius

25 to 50 per cent, greater.

Importance of Uniform Strength and
Elasticity.—The strength and elasticity

of the system should in all cases be kept

as uniform as possible. In case screw

threads are adopted, the best results are

obtained by raising these above the outer

diameter of the pipe to make the thick-

ness beneath the thread uniform with

the rest of the pipe. To this, however,

there are practical difficulties, and to

avoid them the screw threads are usually

cut out of the pipe, but the loss of

strength is partially corrected by gradu-

nlty runnina: out the thread.

Screw Threads.—Where screw threads

are used for uniting pipes and flanges,

they should taper slightly in diameter

to compress the paste used for jointing,

thereby promoting soundness of joint.

Couplings and Branches. — Socket

couplings may be used for special pur-

poses, but subject to skilled attention in

examination and erection. Branches of

small size cannot be fixed in wrought
steel pipes by simple drilling and screw-

ing, as the thickness of main pipe is

insufficient; therefore, forged bosses are

necessary, and these should be carried

outward to cl«ar the pipe covering; such

steam branches usually on top and drain-

age branches below.

OIL THROWN FROM BEARINGS.
THE trouble caused by a motor throw-

ing oil from the bearings is generally

caused, says a writer in the Electrical

Review and Western Electrician, by the

rings picking up so mueli oil from the

well and carrying it on to the shaft that

it is impossible for it to leave the latter

hy means of tiie lubricating oil grooves

fast enougli. The oil will then creep

alonir the shaft until outside the bearing

housing, where the centrifugal force will

throw it .off in small drops or as spray.

.Manufacturers use various means to

eliminate this, one of the most common
being to cut a groove about one-eighth

to one-quarter of an inch wide, and cor-

respondingly deep, in the bearing near

the ends. A hole is drilled through this

groove in the bottom of the bearing to

allow the oil to escape as it is collected

on the shaft. Very often, however, this

groove is not cut deep enough, or the

hole in the bottom groove may be

plugged up with dirt, waste, etc., and

cause oil-throwing. The groove should

be cut deeper and the hole cleaned or

drilled out a little larger in this case.

It may sometimes be necessary to drill

an additional hole in the bottom and cut

the groove as deep as the metal will

allow before the oil-throwing is stopped.

®

SURFACE HARDENING OF IRON.

A PROCESS has been patented by

Vickers, Ltd., and C. L. Sumpter, of

Grindleford, Derby, engineer, for the

local hardening of cast iron and cast

malleable iron. They explain that it is

desirable to impart to eastings, such as

gear wheels, worm wheels, drilling jigs

and the like, a hardened surface. The
ordinary methods of hardening are in-

applicable owing to the cracking or dis-

tortion that would result, and also owing

—in the case of east iron when heated

as a whole—to the tendency of the com-

bined carbon to change to graphitic car-

bon, and, in the ease of cast malleable

iron, to the loss of malleability when
quenched as a whole. The object of the

invention is to surface harden such

castincrs efficiently only at the portions

of which hardness is required. The sur-

face hardening is obtained by retaining

in the surface to be hardened, either dur-

ing the ordinary manufacture or by

treatment afterwards, an amount of

combined or temper carbon sufficient to

ensure the subsequent formation of a

liardened surface, and subjecting the

surface of the article to the special

hardening process.

The precautions are different for the

two kinds of iron. In plain cast iron it

is found that heating tends to convert

the combined carbon present into free

graphite carbon, and it is therefore

necessary to provide or retain amnlc

combined carbon in the iron from which

the castings are to bo made by keeping

the silicon content in the iron low. In

"blackheart" malleable iron it is found

that the surface hardeninar tends to con-

vert amorphous temper carbon into com-

plied carbon, thus providing combined

carbon for the hardening effect. In or-

dinary malleable cast iron, the annenl-

in? process to render it malleable tends

to remove the carbon altogether, leavinor

onlv traces in the free and combined

condition, and the amount of combined

carbon essential for surface hardening

must be ensured either by stopping the

annealing process before completion or

by recarburising the surface after an-

nealing by the ordinary method of ease-

hardening. In "blackheart" malleable

cast iron, if it is required to surface

harden an unmaehined surface, this sur-

face must be protected from deearburi-

sation during the annealing, by the

known expedient of a suitable paint or

liowder, for example, or by recarburis-

ing the surface after annealing by ease-

hardening.

The surface hardening process is by
iin oxy-acetylene blow pipe or other in-

tensely hot flame being directed upon
t!ie iron castings. It is advant.Tueous, to

ensure the sufficiently rapid abstraction

of heat from the heated surface and
i^'oid any general heating, to immerse
(he greater portion of the easting in

water with the surface to he hardened

cither just above the liquid, or sliarhtly

immersed so that the film of liquid

superposed upon the surface is tcm-

]iorarily driven away by the impact of

the flame. The immediate return of the

liquid to the heated surface when the

<';ime is withdrawn or moved away
causes a rapid coolins:, in addition to the

rapid cooling effected by tlie conduction

of heat tliroufrh the cool body of the

casting, and in consequence an intense

hardening of the heated portion takes

place. A stream of liquid may be

directed on the castinsr for the same
purpose.—Practical Engineer.

High-speed Steam Engines—In a re-

cent paper on this subject, the author, in

speaking of the long runs made by high-

speed steam engines, instanced the case

of one engine which only stopped for

five hours in twelve months, running

8.755 hours out of 8,760. Another fact,

dispensing with the old-fashioned theory

that the engines would rack themselves

to pieces, was that an engine ran from
July 1 to November 30, making 85,000,-

000 revolutions. At a colliery in South

Wales an engine which had its low pres-

sure cylinder cut out in an accident, ran

for six months on the hieh pressure and
intermediate cylinders without stopping.

The Modern Machine and Engineering

Co, 1410 C. 1'. H. Biiildinir, Toronto,

representing Potter & Johnston, Paw-
tucket. R.I., have supplied the John

Inglis Co., Toronto, with four of their

latest type chucking automatic machines

for work on shells for the Government.

They have also sold two machines of the

same type to the Chapman Double Ball

Bearing Co., Ltd., Toronto, to be used

for a similar pvirpose.
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75 TON SELF-CONTAINED HY-
DRAULIC BROACHING AND

FORCING PRESS.

THE hydraulic broaching and forc-

in<r press here illustrated is a self-

contained machine tool, with both

motor and pump mounted on an extended

75-TON SELF-eONTAINET) HYDRAUT.IC
BROACHING AND iXJRGING PRKSS.

base, which is attached to one side of the

press. It is a new hydraulic design

which has recently been added to the ex-

tensive line of hydraulic presses and
pumps manufactured by the Hydraulic
Press Mfg. Co., Mount Gilead, Ohio.

This is a. sturdy and well built press,

being compact, yet suitable for the wide
range of broaching and forcing work
coming up in machine and automobile

shops. The ram is counter-balanced and
controlled by a hand windlass operating

with slight effort on the part of the

operator. The ram can thus be raised or

lowered to admit various sizes or work.

When the ram is moved downward by
the hand windlass, the cylinder is filled

with water by the vacuum which is

caused by the ram's downward move-
ment. By this action the pressure upon
the broach or the material in the press is

initiated as soon as the motor and pump
are started.

The ram is fitted for extension blocks,

which may vary in shape or length, ac-

cording to the size of the pressing sur-

fact, or the height of the daylight space,

and is operated by a two-plunger hori-

zontal pump, having plunger diameters

which vary from % in. to 1 in., but with

a standard stroke of S^^ in.

The pump is equipped with an auto-

matic knock-out attachment, which

limits the pressure to a predetermined

maximum point. This may be any pres-

sure which the material requires within

the maximum rated capacity of the

press. All parts of the pump are easily

accessible, thus eliminating all difficulty

in making adjustments and repacking

the pump plungers. The pump shown in

the accompanying illustration has a

single reduction of gears. It may, how-

ever, be equipped with a double reduc-

tion if desired. The motor and starting

rheostat are conveniently located, being

within easy reach of the press operator.

A motor of 2 h.p. is required. The speed

at which the press may be operated

varies with the plunger diameters of the

jnimp. The larger the pump plungers,

the more rapid will be the movement of

the ram, more water being forced into

the cylinder at one stroke of the pump.

The machine has a 10-in. ram, upon

which can be initiated a maximum pres-

sure capacity of 75 tons.

The entire press proper is of steel con-

struction, the beams being formed of

steel lugs cast on the cylinder, while the

sills are formed by steel lugs cast on the

base plate. Bright cold-rolled steel

shafting is used for the strain rods. The

two brackets which form the pump base

are of cast iron, and are bolted securely

to the main part of the machine. Bolts

are used here, because it is sometimes

desirable to operate the press from an

independent pump or an accumulator

system. The motor base in this case is

omitted.

The daylight or stock space is 18 in.

wide, with a 12-in. run of ram. The

press bed or pressing surface is 24 in.

square, and has an opening directly un-

der the ram to receive the broach as it

passes through the work. A wooden box

receives it as it drops. The extreme

height of the press is 6 ft. 4 in.

®
eVi-INCH TRIPLE INDEX CENTRES.

THE KEMPSMITH MFG. CO., MU-
waukee, Wis., have recently put on the

market a new attachment in the shape

of 614 in. triple index centres.

These triple index centres are useful

for cutting ratchets, small spur gears,

rotary pump cams, etc., and are designed

for use on such work as can be mounted

on arbors only. The centre distance of

spindles is 6I/4 inches; centre line of

spindles is 31/4 inches above the table,

and width of T slots % inch. Centre dis-

riTTlXG RAT<:HETS on no. 32 LINCOLN TYPE MILLING MACUINE WITH TRIPLE
INDEX CTITTBR.
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tance of spaces for T slot bolts are made
to suit the machine for which the at-

tachment may be ordered.

The three spindles are indexed simul-

taneously, and are provided with No. 10

wheel grinder, with an extra ring wheel

and special end table. The wheels in the

centre grind wrench jaws on both sides

at once to exact thickness from the

rough, the left-hand spindle being ad-

j^^^^g^^^y-ii-. ju^a^-_^^_

KBMPSMITH TRIPLE INDEX CENTRES.

B. & S. taper hole in the front end. The

hole through the spindle is 1 inch diam-

eter. Each spindle has % inch draw-in

bolt for holding arbors firmly in place,

and the three spindles are all clamped at

one time by the lever shown at the lower

right-hand side of headstock. The index

plates and index crank are the same as

furnished with the Kempsmith universal

dividing head, and the same number of

divisions can be obtained; that is, all

numbers up to 60, all even numbers and

multiples of 5 up to 120, and a liberal

number in addition up to 300—195 dif-

ferent divisions in all. A chart showing

the number of divisions and how they

are obtained is furnished with each set

of centres.

The tailstock is of improved quick

acting design, and the steel centres are

held in place by coiled springs. In with-

drawing the centres from the arbor hold-

ing the work, the entire tailstock is

moved back, thus releasing the three

centres all at once. With the work again

in place, the tailstock is shoved forward

and locked in position by means of the

long lever at the right; the steel centres

are then clamped by the shorter lever.

Any inequality in the length of the ar-

bors is automatically taken up by the

coiled springs back of the centres. The

regular equipment consists of two index

plates with necessary wrenches and

clamp bolts, but arbors are not included.

vanced toward the right-hand station-

ary head by the lever shown, and up to

a micrometer gauge top. The right-

liand end table has a small top slide

with lever feed for the wrench saddles,

finishing them all over from the rough

in three short operations.

Ring wheels are preferable to discs on

this rough and heavy class of grinding.

CANADIAN TRADE.
THE annual report of the Department
of Customs issued a few days ago, re-

views the trades. of Canada, Customs re-

venue and shipping in comparative tables

covering the whole period since Confed-
eration. The grand aggregate trade of
the last fiscal year is given as $1,129,-

744,725, of which the exports amounted
to $478,997,928 and the imports to $650,-

746,797. The duty collected amounted
to $107,180,578.33, the percentage of
duty on the total value of goods entered
for consumption dutiable and free being
16.91 as against 17.03 in the previous
year. The Customs duty collected is

shown by ports, and under this head
there are some large totals, $24,460,814.30

being collected at Montreal, and $18,-

866.881.27 at Toronto.

-®

SQUARE END PIPE CUTTER.
FOR years, hand pipe cutters have lab-

ored under the drawback that the metal

of the cut was simply squeezed out, not

removed. This produced a large burr

both inside and out, which, for most pur-

l(ilN(H RING WHBBL G.RINDER.

16 IN. RING WHEEL GRINDER
THE rin'.' wheel grinder illustrated

manufactured bv the Ford-Smith

IS

Ma-

where the replacing of emery cloth discs

would become loo frequent and costly.

Also, ring wheels prove more efficient

than cup wlioels, are less expensive, and

when contained in the chuck shown, arc

safe and can be worn down to IVi inch

thick. The end thrusts of the wheels

are taken on ball thrust bearings, and

SQU.\RB END PIPE CUTTER.

ehine Co. of Haiiiiilton, Ont., and is their

standard heavy type twin disc and ring

the heads are fitted with a guard for dust

exhaust attachment.

poses, must be removed and; ,for the

more particular jobs, making the pipe

quite unserviceable.

To overcome these troubles, the Bor-

den-Canadian Company of Toronto have

brought out the square end cutter shown
in the illustration. The device is sim-

plicity itself, consisting of a heavy
frame which carries the guide vees, the

handles, and the cutters. These cutters

are fed to their work by compression

springs, the depth of cut being accur-

ately regulated by the opposite leg of

the cutting tool. The tools last a long

time without regrinding and when ne-

cessary, this can be easily done.
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Question and Answer Series for Foundrymen
"Foundrymen having difficulties in connection with

their work are invited to forward particulars of them to

this department for solution. The greatest possible care

will be taken to give only reliable and tried-out advice on
all questions submitted.

GRAY IRON MIXTURE FOR BED-
STEAD WORK.

Question.—Can you advise us ol.' a

a first class mixture for bedstead work,

also any other information that would

be of advantage in connection with this

line.

Answer.—You should use a high sil-

icon pig iron having anywhere from 2.80

per cent, to 3 per cent, silicon and about

1 per cent, phosphorus. The melting is

continuous and your iron must be very

fluid and soft. Stove plate scrap works

very well when operations arc carried on

continuously and will give the proper

composition for the above line of work.

Permanent moulds or chills should be

made from a still softer mixture, as it

will withstand the heat much better

than a harder iron. You can use any

kind of scrap with tlie exception of

car wheel or white iron, and sufficient

silicon should bo added to soften the

mixture as required, it being too expen-

sive to u?e pig iron for tl'»s cla'^s of

work.

Brass Casting Difficulty.

Question.—We are having trouble

with our brass castings, wliich draw at

the gate. They weia-ht ^^ lb. er.ch. and

are cored out to % in. in thickness.

The mixture we use is as follows: Cop-

per 15 lbs., zinc 1 lb., tin 1 lb., lead 2

lbs., and the balance scrap. We would

like to make this work from all scrap.

The castings must be clean, as they are

drilled and threaded. This mixture is

also too tough for us.

Answer.—Tn this ease all depends on

your scrap, and it is difficult to give in-

telligent advice without a knowledge of

its composition. If your metal is too

tough, the addition of 3 lbs. of lead to

every 100 lbs. of metal will overcome

the trouble. If you u=;e red scrap, the

metal should contain enough lead to

wprk easily. Your 19 1bs. of new inetal

does not help any. and can be omitted.

Castings as light as yours should never

draw at the gates in either yellow or

red brass, so there must be something

wrong with your method of moulding,

and as we have no information regard-

ing this, can only advise larger sprues

and runners to feed the castings.

Bronze for Patterns.

Question,—Will you give us a first-

class bronze mixture for metal patterns.

We can obtain a considerable amount of

this work, but our castings, although

good, have not got the fine finish re-

quired by the trade.

Answer,—A mixture that can be re-

commended for this class of work is as

follows: Copper 90 lbs,, tin 51/2 lbs.,

zinc 3 lbs., and lead V/^ lbs. The metal
is not the only point to be taken into

consideration in these castinu-:. as you
filiould have the work made by a skilled

mechanic, and he should have the best

of material to work with. First class

moulding sand is one of the most es-

sential thinss in turning out good, smooth
eastings, and great care should be taken

in melting your metal that it does not

get burnt. Put your flux in on the first

metal in your crucible, and keep cov-

ered with charcoal; also remember it

takes time to make perfect work and do

not expect your moulder to compete with

a moulding machine, or you will not get

first-class work.

Slag in the Tuyeres.

Question.—We melt about six tons of

irrn eocli heat and when the wind is

redu'iod towards the last of the heat we
are troiibled with slag or a kind of

sponge-like dirt running into the tuy-

eres and wind belt. We have been us-

ing about 50 or 60 lbs. of limestone

broken up small as a flux, and we have
a blast pressure of about eleven ounces.

Can you advise us how to overcome this

trouble?

Answer.—When you use limestone

Tou must slag your cupola, as the lime-

stone makes the slag very fluid, and when
the blast is reduced it must necessarily

run out of the tuyeres. The slag must
be kept below the tuyeres and use about

20 lbs. of good limestone to each ton

of iron melted. This should work out

all right, but if you had given the size

of your cupola we could have given you
more intelligent advice, as it is very ne-

cessary to have size and location of tuy-

eres when giving advice on cupola

practice.

Sand Burnt Castings,

Question,—We make castings for

clock frames and other light work, and

have trouble in producing them smooth;

some parts of the- castings have the

sand burnt on. and other parts are mis-

ru. What would you advise to stop

this trouble?

Answer,—Your pattern is not uniform

in thickness, therefore it burns the sand

in the heavy spots and mis-runs in the

thin ones. Have your pattern made the

same thickness and pour with the dull-

est iron it is possible to run into your
castings. Use an attached irate on your
pattern with the parting edge of your
gate 1-32 inch below the surface of your
pattern, and for facing shake on a mix-

ture of plumbago and talc, equal parts

of each. You must also have a high

silicon iron for this work, as it must
be soft and fluid to make perfect cast-

insrs. On light work like yours use good
fine sand as dry as you can possibly

work it, and you will have a smoother
finisli on your castings.

Blow Holes From Chills.

Question.—We are using chills on
some castings we are making which re-

quire a close grain iron and are having
considerable difficulty with blow holes

where the chills are used. We have
coated our chills with shellac, plumbago
and oil, and kerosene, and have also

tried core wash, with no success. Can
you suegest any way to prepare the

chills to overcome this trouble?

Answer.—The less foreign substance

you put on your chills the better, as it

only burns off. and is likely to form
blow-holes on account of the gas form-

ing as it burns. All that is necessary is

to prevent the moisture from settling on

the chill. Get some black machine oil

or crude petroleum and thin it with

kerosene and rub over the chills and
you should have no trouble from blow-

holes. Po not use anything but oil, as

any mixture that is affected hy heat

and must burn, is a bad combination and
will form gas.

Brass Valve Mixtures,

Question,—Please sive us several mix-

tures of brass for valves, some with a

large percentage of scrap brnss, and
some with new metals.

No. 1.

Answer.—Red scrap Ijrass 75 lbs., yel-

low scrap brass 14 lbs., copper 8 lbs.,

lead 1 lb.

No. 2.

Red scrap brass 73 lbs., yellow scrap

brass 18 lbs., copper 4 lbs., zinc 3 lbs.,

and lead 2 lbs.

For mixing with new metals use the

following:

No. 1.

Copper 84 lbs., tin 10 lbs., zinc 4 lbs.,

lead 2 lbs.

No. 2.
•'

Copper 87 lbs., tin 7 lbs., zinc 4 lbs.,

lead 2 lbs.

No. 3,

Copper 88 lbs., tin 5 lbs., zinc .31/2 lbs.,

lead 31/2 lbs.

Tn the mixtures where large amounts
of scrap brass are used, care should be

taken in selecting the scrap, as a large

quantity of it received these davs is

doped with lead and alnminnm. and will

irive you a lot of trouble in your mix-

tures if not watched closely.
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CAPTURING THE ENEMY'S TRADE.

THE above slogan is becoming daily more familiar to

every Canadian. The average citizen has been led

to think that the huge German commercial interest

and all the prosperity it may bring will be thrust upon us

as part of the fruits of victory in the great European war.
It will be well, therefore, for us at this time to consider

how we may capture this German trade and, if not, why
nott

Germany has secured her great export trade by her
ability to produce for the consumer in different parts of
the world the articles desired at a lower price than her
competitors. This has been vigorously supplemented by a
campaign, largely through secret societies, to influence the
foreign press in a favorable way as well as by advertis-

ing. The war has temporarily shut out this trade but, at

the present rate of destruction, this impediment cannot
last long and, after it is over, even should Germany con-

quer, the poverty of her people will be such that it will

be possible to manufacture goods in that country much
more cheaply than it has been. Customers will not have
had time to forget German prestige; old stocks will have
been used up and they therefore will readily absorb the
new and, if anything, cheaper exportations.

The Canadian social organization does not at present
seem to be in a position to meet these conditions. The
machine is extremely inefficient. For instance, in a West-
ern town recently it was determined that 26 per cent, of
the people lived directly or indirectly from the results of
trading in real estate, a business which produces nothing
and is a parasite to effective industry. The industri^
community consists of two great bodies each, in a short-

sighted way endeavoring to "work" the manufacturing
busines.s for all it is worth. The result is that the cost

of commodities, in spite of wonderful advances in science,

is continually going up.

.\s examples of this, it is a well-known fact that a
certain automobile manufacturer was prevented from sell-

ing his product at as low a price as he desired by other

members of the association to which he belonged. On the

otiier liand, the unalterable attitude of labor organizations

towaids the wages question is well known.
^Ve do not advocate the lowering of wages and sal-

aries, but if the parasites be limited in their activities and
social efficiency be promoted in other ways, this need not

be necessary. The cost of production, however, must come
down and. if both capitalists and working men would ex-

ercise a little more generosity towards the common cause,

with our brains and organizing ability, we could make our-

selves richer in a double sense by the maintaining of our

incomes and the lowering of the cost of manufactured
goods and, at the same time, conquer n large part of the

commercial world.

®-
IMPROVE THE TOOL ROOM.

THE HAPID growth of plants whose sole purpose

is tiie design and manufacture of dies, fixtures,

.iigs and special machinery cannot help but bring

to thoughtful minds the question of what is becoming of

the old-time tool room. Is the tool room keeping pace

with tlic rest of the institution?

In the automatic m-achine department of a large east-

ern factory are numerous turret lathes, monitors, etc., yet

in the tool room we noticed a man tediously turning

punches one at a time in batches of fifty. Reamers and

straight fluted drills were made one at a time and indexed

by hand wliile similar work in the factory was done at one-

fourth the cost. If manufacturing methods be carried

into the tool room and the tools be manufactured rather

than made, the. tool room will again be a profitable adjunct.
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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 65

Lake Superior, char-

coal, Chicago 15 75

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.

Middlesboro, No. 3.... 17 75 19 50

Carron, special 21 00 22 75

Carron, soft 21 00 22 75

Cleveland, No. 3 17 75 19 50

Clarence, No. 3 17 75 19 50

Glengamock 20 00 21 75

Suramerlee, No. 1 21 00 22 75

Summerlee, No. 3 20 00 21 75

Michigan charcoal iron. 25 00

Victoria, No. 1 18 50 17 25

Victoria, No. 2X 18 25 17 00

Victoria, No. 2 Plain.. 18 25 17 00

Finished Nuts up to 1 in. .

.

75%
Finished Nuts over 1 in. ... 72%
Semi-Fin. Nuts up to 1 in. .

.

72%
Semi-Fin. Nuts over 1 in. .

.

72%
Studs 65%

NAILS AND SPIKES.

Standard steel wire nails,

base . $2 25 $2 25

Cut nails 2 50 2 70

Miscellaneous wire nails. . . 75 per cent.

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

FINISHED IRON AND STEEL.

Per Pound to jAiTge Bnyers. Cents.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b.. Toronto 2.00

Common bar iron, f.o.b., Montreal. 2.00

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill 1-25

Steel bars, Pittsburgh 1-20

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1-20

Beams and angles, Pittsburgh 1.20

Steel hoops, Pittsburgh 1-30

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

Steel bars 2.05

Small shapes 2.30

Warehouse, FrelBht and Duty to Pay. Cents.

Steel bars 1-60

Structural shapes 1-70

Plates ... 1-75

Freight, Pittsburgh to Toronto.

18 cents carload ; 21 cents less carload.
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METALS.
Montreal. Toronto.

Lake copper, carload . . $13 00 $13 00

Electrolytic copper 12 75 13 00

Castings copper 12 50 12 75

Spelter 5 75 5 75

Tin 33 00 33 00

Lead 4 75 4 75

Antimony 16 00 16 00

Aluminum 20 00 21 00

MISCELLANEOUS.
Putty, 100 lb. drums $2.75

Red dry lead, 5 cwt casks, per cwt 6.40

Glue, French medal, per lb 0.14

Tarred slaters' paper, per roll .

.

0.95

Motor gasoline, single bbls., gal .

.

0.21

Benzine, per gal 0.20

Pure turpentine, single bbls 0.67

Linseed oil, raw, single bbls 0.61

Linseed oil, boiled, single bbls. .

.

0.64

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs. .. 4.00

Pure Manila rope 0.16

Lard Oil, per gal 0.60

BELTING RUBBER.
Standard 50%
Best grades 30%

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

CHAIN.
1/4 inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

% inch 3.45

9/16 inch 3.45

% inch 3.35

% inch 3.25

% inch 3.15

1 inch 3.05

Above quotations are per 100 lb. weight.

COLD DRAWN STEEL SHAFTING.
3^ inch $ 4 95

1 inch 8 05

114 inch 12 65

1% inch 15 30

IV2 inch 16 50

1% inch 19 40

Wa inch 22 50

1% inch 25 80

2 inch 29 30

Prices qnoted are cents per foot.

CAST IRON PIPE.

6 inches and upwards $32 00
4 inch 33 00
Specials per 100 lbs 3 00

Quotations f.o.b. foundry.

POLISHED DRILL ROD.
Grade Grade Grade

Dia. In. 12 3
49/64 to IVz-in.. $37.50 $30.00 $17.50
33/64 to %-m. .. 41.25 33.00 19.25

7/16 to y2-in. .. 45.00 36.00 21.00

0.178 to 0.4218 . . 56.25 45.00 26.25
0.125 to 0.175... 62.25 49.80 29.05
0.101 to 0.120... 67.50 54.00 31.50
Prices In cents per pound are quoted for tb*

different crades.

SHEETS.
Montreal Toronto

Sheets, black, No. 28 $2 50 $2 60
Canada plates, ordinary,

52 sheets 3 70 3 85
Canada plates, all bright.. 3 90 3 95
Apollo brand, 10%. oz.

(American) 4 25 3 90
Queen's Head, 28 B.W..G. 4 30 4 35
Fleur-de-Lis, 28 B.W.G.... 4 10 4 45
Gorbal 's Best, No. 28 4 40 4 65
Viking metal. No. 28 4 00 4 20

The General Market Conditions and Tendencies

This section sets forth the views and observations of

men quahiied to judge the outlook and with whom we
are in close touch through provincial correspondents.

Montreal, Que., Oct. 26, 1914.—Little
change has taken place in the indus-

trial outlook during the past week. The
amount of business passing is very sat-

isfactory, considering all things. A lit-

tle impetus was evident in shipping cir-

cles here since the transports convey-

ing troops to England have been re-

leased and allowed to return to their

regular service. In the metal trades,

business is quiet in all lines; prices have

been very firm, however, there having

been but the slightest tendency to

weaken. The pig iron demand is at al-

most as low an ebb as it has ever been,

yet the price is only moderately low.

Foundries are not working full time ex-

cept in rare instances, and their melts

in addition are small in quantity, so that

little pig is moving. The steel trade is

extremely quiet, the mills rolling but

little stock. Metals seem to be a little

more active than steel and iron. Those

factories which were equipped so that

they could handle the manufacturing of

shells have now all been awarded their

part of the contract and are busily en-

gaged in turning out this product.

The feeling is pretty general now that

the European struggle will be a long

one. Confidence, however, is being evi-

denced at every turn, and with tlie first

intimation that the final chapters of the

war are being enacted there is sure to

be a rapid recovery in business. Can-

adian factories will benefit perhaps more
than any others in the world, and the

patriotic spirit croated will tend to join

Canada to the Mother Country more
strongly than ever before.

Steel Markets.

No very interesting developments in

the steel business have appeared during

the week. Sales are still remaining at

about the same level as for the past few
weeks. All orders have been for small

lots. Building shapes are particularly

dull. Machinery bars are. however, sell-

ing a little better. Little improvement
is looked for in this market until indus-

trial conditions have improved generally.

The tendency of all firms has been to

husband their resources and this policy

coupled with weak buying, has brought
about the existing dullness.

Pig Iron.

The foundries throughout the country

seem to be doing little or nothing. On
nfconnt of the low price of pig iron be-

fore the war was declared, many fonn-

drymen purchased liberal shocks. The de-

claration of war thus found most foun-

dries with large quantities of iron on

hand and little or no prospect of busi-
ness. The result is that since the war
the sales of pig iron have been reduced
almost to nil. This same condition exists
to a greater or less extent throughout
the States.

Machine Tools.

From time to time small orders are
reported, but aside from these there is

but little business. This condition fol-
lows directly, of course, on the upset
condition of the manufacturing busi-
ness. Until manufacturing interests
come into their own but little change
is anticipated.

Metals.

The metal situation presents a slight-

ly different outlook. Owing to the small
export of copper, the amount being
produced has exceeded largely the de-
mand and prices have taken a further
drop. In tin the situation is tending to

look a little stiflFer, although no actual
increase in price has been made. Appar-
ently supplies of this metal from the East
have been interfered with and some
small excitement prevails. Spelter has
weakened a little. In other channels,

business is small and there is but little

demand.

Toronto, Ont., Oct. 27. 1914.—Indus-
trial conditions have not varied to any
appreciable extent from those which
have prevailed during the weeks imme-
diately preceding. The feeling in busi-

ness circles, however, continues to im-
prove, due largely to the orders for sup-
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plies and equipmeut wliicli have been
placed in this country by the British

Government. Not only will money come
to Cannda freely on this account, but it

is also having a stimulating etTect on

business generally. Factories engaged
in filling the various orders are working
to capacity, but those not so favored are,

as a rule, quiet, although the outlook for

them is somewhat brighter.

A representative of the British Gov-
ernment is now in Canada for the pur-

pose of placing large orders for equip-

ment; this, in addition to the orders al-

ready contracted for, the amount of busi-

ness given out depending upon the

ability of the manufacturers to meet the

price and supply the quality and style of

goods required. It has been stated on

good authority that the French and Rus-

sian Governments may probably pur-

chase considerable quantities of equip-

ment in this country. The fact that

Canada will benefit, in all probability, to

the extent of millions of dollars, should

dispel much of the depression now pre-

vailing. The steel mills and machinery

manufacturers will benefit both directly

and indirectly from this business. A
welcome feature in this regard, to be

noted, is that this new business will

benefit principally the larger towns and

cities, where the industrial depression is

being more keenly felt, than in the rural

districts.

Municipalities have, in the majority of

eases, been obliged to stop or consider-

ably reduce operations on civic works on

account of the financial stringency. In

some districts arrangements have been

made for extensive work on road build-

ing, primarily intended as relief work
for the unemployed, but also to provide

a public necessity. The Dominion Gov-

ernment is going ahead with several pub-

lic works as far as weather conditions

will permit.

Steel Market

The iron and steel markets are quiet,

but there are indications of increased ac-

tivity. Structural material is moving
slowly on account of the restriction in

building operations. Some mills are ex-

periencing considerable activity in pro-

ducing large quantities of barbed wire

for the British Government. With the

exception of this business and the shell

contracts, we are n«t aware of orders of

any magnitude having been placed for

steel products. Hopes are entertained,

however, that considerable business will

be booked by Canadian mills in due

course. Such business would stimulate

the steel trade, which has been seriously

affected by the war. According to the

Department of Trade and Commerce re-

port, there is an opening for consider-

able business in France for steel pro-

ducts, provided Canadian manufacturers

are prepared to , send representatives

to that country with full power to con-

clude transactions.

There lias been no change in prices

this week, and they are fairly steady.

The steel trade in the States has not im-

proved, and mills arc operating at much
reduced capacity. The local market for

old material is dull, but prices have not

changed. Cast iron pipe is quiet, and
very few contracts have been g^iven out

by municipalities recently. Orillia, how-

ever, has placed an order with the Na-
tional Iron Works.

Pig Iron.

The pig iron market continues very

dull, owing to the foundries and allied

industries being quiet. Prices have not

changed, but there is a weak tendency.

Machine Tools

Dealers report dull conditions in ma-
chine tools. No specifications of any im-

portance have been received, and the out-

look generally is not particularly hope-

ful. There has been a better demand for

second-hand tools recently.

Supplies.

Business in machine shop and mill

supplies is quiet, and prices are un-

changed, with the exception of leather

belting, which has advanced on account

of the heavy demand for leather for

saddles and boots, etc. There has been

a shortage of hides for some time, and

the effect of this is being felt more
acutely now on account of the heavy de-

mand for leather. The new discounts

are as follows:—Extra heavy, 50 and
10 per cent. ; standard, 60 per cent., and
leather lacing. No. 1, $1.25 per lb.

Metals.

There is comparatively little change in

the situation. The metal markets gen-

erally are dull, but prices are steady,

with the exception of copper and spelter,

in both of which eases the prices have

declined. The following prices are be-

ing quoted to-day :—Lake copper and
electrolytic, 13c; eastings, 12%c per lb.

Spelter is weaker at 5%c per lb.

Trade Gossip

Lindsay, Ont.—It is understood that

F. J. Carew has been successful in secur-

ing the contract from the Militia De-

partment for all engineering fixtures in

connection with the new armories.

Ottawa, Ont.—It is announced that

here will be no let-up this winter in the

ig public works of the Government in

so far as weather conditions will permit.

The harbor works at St. John, Halifax,

Quebec and Montreal, the Port Nelson

terminals, the Welland Canal work and
the coastal terminals at Vancouver and
Victoria are to go ahead. Any cutting

down of operations will be with the

smaller undertakings. A large contract

now being awarded provides for a break-

water at Goderich, which has been urged
since tlie big lake storm of last year.

Port Arthur, Ont.—J. .J. Carrick,

M.P. for Port Arthur, states lliat the

Government is doing everything possible

in connection with the erection of the

new custom house, construction of

docks, and dredgring work here and at

Fort William, to reduce unemployment
to the minimum. The stone required for

Government contracts is brouglit in and
!ut where the work is needed. The On-
ario Government had also been induced,

.le said, to throw open some timber

limits, and more men will be put to work
in lumber camps.

German Exports of Railway Supplies.

—Recent British statistics, dealing witli

British and German exports of railway

supplies and wpiiiiment to the principal

markets of the world, have an interest

and pertinency of unusual keenness at

the present moment. During the year
1912 the total value of railway material

oporteil by Germany to all destinations

amounted to .f2fl.490,200. Of this .$6.-

844,200 consisted of railway wheels and
axles and parts of railway wheels, hubs,

tires, frames, etc.. and f?22,656,000 of

other railway material. British exports

in the year 1913 amounted to .fC,050,000

for railway wheels, axles and their

Darts, and $25,948,000 for other railway

material, making a total of $31,998,000.

E.xports from Austria-Hungary in 1913
amounted to $194,350. of which $7,000

was for railway wheels, axles, hubs, tires

and parts, and $187,350 was for other

equipment.

Nova Scotia Steel Co. Shell Contract.

—

Thomas Cantley, general manager of the

N. S. Steel and Coal Co., speaking of

the production by his company of two
hundred tliousand shells for militia pur-

poses, states: "Our company received

the order for the reason that it is the

only one in Canada which has a fluid

compressor plant. At the Halifax plant

we are forging the shell bodies and the

steel discs which go inside of them. The
finishing of the shells has been divided

between ten different engineering con-

cerns, three of which are in Montreal,

two in Sherbrooke, one in Gait, one in

Dundas, three in Toronto, and one in

Kingston. The whole order must be

completed before the end of March, 1915.

md we have guaranteed to turn ont a

.•ertain number each month. At the

present time we are turning out from
fifteen liundred to two thousand shell

bodies a dav. '

'
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TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada

To Achieve and Maintain a Dominant Place in the Markets of the World

REVIVAL OF CANADIAN NICKEL
INDUSTRY.

THE nickel industry in the district

of Sudbury, Canada, is manifest-

ing: plain signs of a revival, says

"The American Metal Market." The
The International Nickel Co.. viewing

the market as more favorable, have

opened up two more of their furnaces

at Copper Cliflf, and now liave four out

of the six running. Ever since the be-

ginning of the war they have operated

but two. So far there has not been more
than 25 per cent, of the staff of the Can-

adian Copper Co. at work, but it will

be now nearer 60 per cent., or over 1,000

men.

The holding company of "Canadian
Copper" which is the International

Nickel Co., were caught with large sup-

plies of refined nickel distributed all

over the world, particularly in Germany.

Almost 75 per cent, of this trade was

with Germany and for purposes of ar-

mor plate manufacture. .Although good

uses have been discovered for nickel

steel in other lines, such as in bridges

and ^ails and parts of motor cars, the

great bulk of the nickel goes into arma-

ment. The German market being abso-

lutely cut off from the Canadian pro-

ducer, it was not surprising that the in-

dustry should have slackened operations.

Upon the ultimate outcome of the war

much depends. Should the nations de-

cide upon a reduction of armaments,

as seems possible, the Canadian nickel

industry would stand to lose a large

section of its market.

Tl'f" ATonil Nickel Co., the only other

producing firm in the Sudbury field, have

gone ahead steadily, mining and produc-

ing. Their plan has been to keep their

drills in the ore and to cut ont all dead

work that can possibly be avoided. In

spite of this they reached the apex of

their production in July, and Ausnist

gave little evidence of reduction. They

are workinc: no 1p=s than five mines^the
mother mine nt Victoria Falls, the Gar-

son. Kirkwood. Lcvak and Worthington.

Tlie new smelter at Coniston was com-

pleted about a year ago. The Mond
people also make matte and ship it to

their refinery in Wales. Since the be-

ginnin? of the war their shipments have

been irresrular, but there is little doubt

that everything mined can be marketed

eventually.

An asritation has been fostered by

some influential Canadian newspapers to

place nn embarco on all nickel steel ex-

cept what is directed to Great Britain

and her allies. The Canadian Govern-
ment could very easily effect such a
drastic measure which would place hos-

tile countries in an unenviable position.

Canada has practically the only exten-

sive nickel fields in the world, and the

scheme to cut off Germany as a customer
is at the moment highly popular and may
possibly come into operation following

the declaration of peace.

INJUNCTION GRANTED IN PATENT
CASE.

AN injunction was granted by Mr. Jus-
tice Baudin at Montreal recently in an
important case, involving $74,000.

Charles do Tonnacour, merchant, and
John Carroll Broderick, architect, both

of Montreal, are the plaintiffs, and the

British Metal Spray Co., of London,
England, are defendants, the Imperial

Trust Company being mis en cause.

On July 18, 1914, the plaintiffs bought
from the defendant, represented by H.
Litthauer, its entire right, title and in-

terest in certain patents, the considera-

tion of the sale being .$74,000, under the

following conditions: Tlie plaintiffs

were to deposit with the Imperial Trust

Co., to be held in trust for account of

defendant, three hundred shares of the

Regent Construction Co.. of a par value

of $30,000, and a properly drawn bill

of exchange for $44,000 in favor of the

defendant. If on Sept. 2. 1914, the peti-

tioners, after the patents had been de-

livered, did not pay the said sum of

$74,000, the Imperial Trust Co. had to

hand over to the respondent the said

three hundred shares and to take such

steps as might be necessary to collect

the amount of the bill of exchange. The
patents were suppo.sed to be basic pa-

tents for the supposed invention of M.
U. Schoop, of Zurich, for the spray pro-

cess of metallic deposition, which was
for the spraying of pulverized metal on

any suitable surface, and were g^uaran-

teed as such by the defendant.

Plaintiff's plea said that the defend-

ant claimed and represented to the

plaintiffs, although knowins such to be

false, that the said M. U. Schoop was
the original inventor of the process, and
that the patents obtained by him were
basic patents. The defendant gave a

demonstration of the operation of the

process to the plaintiff. .John C. Broder-

ir-k. when he was in liondon, Engnad, in

April, 1914.

On his return to Montreal in June.

1914, plaintiff, J. C. Broderick. sent to

London for an agent of the defendant to
come to Montreal and demonstrate the
process. The agent came to Montreal
and gave demonstrations of what he
represented to be the Schoop process.
The patents were granted by the Can-
adian Government on the 18th of July,
1914, and plaintiffs discovered that the
said inventions of M. U. Schoop were
worthless, null and void, because the ap-
plication for the issue of Letters Patent
contained material allegations tliat were
false, and the inventions were really

the inventions of one Alexander Watt
and of one Felix Meyer, who had ob-

tained patents for the said inventions,

and had neglected to register the same
at Ottawa within a year in accordance
with the Patent Act. By fraudulent
manoeuvres, plaintiff contended, the de-

fendant induced plaintiffs to sign the

agreements. The plaintiffs had deposit-

ed \Fith the mis-en-cause a bill of ex-

change for $44,000 and 300 shares of Re-
gent construction Co. in accordance with
the agreement.

Plaintiffs therefore asked that the

agreement be declared null and void,

that the mis-en-case be ordered to hold
the 300 shares and the bill of exchange
until the final judgment be rendered,

that the plaintiffs be ordered to pay the

costs, plaintiffs reserving the right to

take any further action they may deem
necessary. Defendant's attorneys have
entered a motion for particulars.

Justice Beaudin granted an interloc-

utory injunction, and fixed hail at $5,-

000. Perron, Tascherean. Rinfret, Gen-
est, Billette and Plimgold represent

plaintiffs, and McLellan, Howard and
Aylmer the defendant.

QUEBEC HARBOR EQUIPMENT.
WITH the arrival at Quebec of the float-

ing grain elevator for the Harbor Com-
missioners, John Reid & Co., of Glasgow
and Montreal, have completed one of the
most important orders for marine equip-
ment ever placed in Canada.
When the Quebec Harbor Commission

was reconstituted, under the chairman-
ship of Mr. Wm. Price, it was deter-

mined to obtain an up-to-date marine
equipment, and St. George Boswell, har-

bor engineer, made seven recommenda-
tions, as follows:

—

A sea-going suction and reclamation

dredge.

A self-propelling bucket-ladder dredse.

Six steel scows to attend on the
bucket-ladder dredge.
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A large sea-going tug and service ves-

sel fully equipped with salvage and fire

fighting appliances, to be used on occa-

sion as an ice-breaker.

A small tug for service with scows in

shallow waters and for general duty

around the harbor.

A floating grain elevator, 30,000

bushels carrying capacity, with ability

to unload grain from canal and coasting

vessels and deliver direct into the largest

liners frequenting the harbor of Quebec,

and a floating crane of 50 tons capacity.

John Reid & Company received the or-

der for the whole equipment except the

floating crane ; and contracts were placed

for the dredge plant in Germany and

Great Britain, tlie scows being built by

the Poison Ironworks, Toronto; the

large tug on the north-east coast of Eng-

land ; the grain elevator also in England

;

and the small tug at Sorel in the Sin-

cennes-McNaughton yard.

The complete plant was assembled

from these various countries and deliver-

ed at Quebec within a period of twelve

months without mishap, delay occurring

only in the delivery of the grain elevator,

occasioned by the outbreak of war.

John Reid & Co. also secured the order

from the Transcontinental Railway Com-

mission for the train ferry Leonard,

with elevating tidal deck, built by Cam-

mell Laird Co., and recently delivered at

Quebec.

These orders for Quebec involved the

expenditure of over a million and a half

dollars.

®
SUSPENSION OF ENEMY PATENTS.

THE Order-in-Council with reference to

the cancellation or suspension of patents

held by subjects of the enemy, which

appeared in the Canada Gazette under

date of October 5, mav be reprinted

herewith for the benefit of those who
may be interested and who may not

have seen the original notice:

The Governor-General in Council,

under and in virtue of the authority

conferred by "The "War Measures Act,

1914." is pleased to order as follows:

The following orders and regulations

respecting patents of invention are here-

by made and established:

1. The "Commissioner" means the

Commissioner of Patents and includes

the Deputy Commissioner of Patents.

2. The Commissioner may, on the ap-

plication of any person, and subject to

such terms and conditions, if any, as he

may think fit, order the avoidance or

suspension, in whole or in part, of any

patent or license, the person entitled to

the benefit of which is the subject of

any State at war with His Majesty,

and the Commissioner, before granting

any such application, may require to be

satisfied dn the following heads:

(a) Tliat the person entitled to the

benefit of such patent or license is the

subject of a State at war with His Ma-
jesty;

(b) That the person applying intends

to manufacture or cause to be manufac-

tured the patented article, or to carry

(in, or cause to be carried on, the pat-

ented process within the Dominion of

Canada

;

(c) That it is in the general interests

of the country, or of a section of the

community, or of a trade, that such

ill tide should be manufactured or such

process carried on as aforesaid.

The fee payable on such application

shall be ten dollars.

The Commissioner may at any time,

in his absolute discretion, revoke any

avoidance or suspension of any patent

or license controlled by him.

Provided always that the Commission-

er may at any time, if in his absolute

discretion he deems it expedient in the

public interest, order the avoidance or

suspension in whole or in part of any

such patent or license upon such terms

DON'T STOP ADVERTISING.

Keep your name to the front, so

that you are in the market for the

business that is going and for the

new business that is coming. Do
not let the world think that you

have "gone under."

and conditions, if any. as he may think

fit.

3. In any ease in which the commis-

sioner makes an order by virtue of the

powers vested in him under these rules

and regulations or any of them, avoid-

ing or suspending in whole or in part a

patent, he may, in his discretion, grant

in favor of persons other than the sub-

ject of any state at war with His Ma-

jesty, license to make, use, exercise or

vend the patented invention so avoided

or suspended, upon such terms and con-

ditions and either for the whole term of

the patent or for such less period as the

commissioner may think fit.

4. The commissioner may, at any time

during the continuance of these orders

and regulations, avoid or suspend any

proceedings on any application made
under the Patent Act by a subject of

any state at war with His Majesty.

5. The commissioner may also, at any

time, during the continuance of these

orders and regulations, extend the time

prescribed by the Patent Act or any

rules made thereunder, for doing any act

or filing any document, upon such terms

and subject to such conditions as he

may think fit in the following cases,

namely :

—

(a)—Where it is shown to his satis-

faction that the applicant, patentee, or

proprietor, as the case may be, was pre-

vented from doing the said act, or filing

the said document, by reason of active

service, or enforced absence from this

country, or any other circumstances aris-

ing from the present state of war, which,

in the opinion of the commissioner,

would justify such extension;

(b)—Where the doing of any act

would by reason of the circumstances

arising from the present state of war, be

prejudicial or injurious to the rights or

interests of any applicant, patentee or

proprietor as aforesaid.

Such extension of any prescribed

time, if granted after its expiration,

shall have the same effect as if granted

prior thereto, provided such expiration

occurred on or after the fourth day of

August. 1914.

6. The commissioner may refuse to

register the assignment of any patent

made by a subject of any state at war
with His Majesty and filed in the Patent

Office on or after the fourth day of

August, 1914, unless satisfied that such

assignment was made in good faith and

not for the purpose of evading any of

the provisions of the foregoing orders

and regulations.

7. The term 'person' used in these or-

ders and regulations shall, in addition

to the meaning given thereto by par. 20

of section 34 of 'The Interpretation

Act,' include any government depart-

ment.

8. These orders and regulations shall

come into operation as and from the

fourth day of August, 1914.

9. The orders and regulations respect-

ing patents of invention made under

'The War Measures Act. 1914.' and

dated the 11th September, 1914. are

hereby rescinded and repealed.

APPEAL TO CANADIAN MANUFAC-
TURERS.

D. H. ROSS. Trade Commissioner at

Melbourne. Australia, has written the

Department of Trade and Commerce,

Ottawa, urging that a special appeal be

made to Canadian manufacturers to for-

ward their catalogues to Canadian Trade

Officials. Price lists and discount sheets

should also be sent, as without these

essentials, the catalocrues 'are of no

avail. In view of the present opportun-

ity for the extension of Canadian trade

everything possible should be done to as-

sist the Canadian Trade Officials in their

work. It is to be hoped therefore that

this appeal will meet with a ready re-

sponse from Canadian manufacturers

and that a material benefit will accrue

therefrom not only to the manufactur-

ers concerned but also to Canadian

trade senerally.
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Turret Lathe and Vertical Boring Mill Practice
By Albert A. Dowd *

Beginning with our July 9 issue this year, there have appeared more or less frequently
articles contributed by the author of this further series. To our readers who have followed
what ha^ already been published on the above subject, and more particularly to those re-
cently added to our h»t of regular subscribers, it will be sufficient to state that the writer is
a thorough master of his subject.

AUTOMOBILE PISTONS AND
RINGS.—I.

IN'
tlie manufacture of pistons and

rings for automobile work, there are
points in machining to be consid-

ered which are entirely different from
those usually encountered. In connec-
tion with the machining:, there are prob-
lems of holding: the work to ihe best ad-

vantage, and these problems are fully

as important as the others. In these

days of high productive efficiency the

item of cost of tooling and fixtures is al-

ways a secondary consideration, provid-

ing the seasonal output is such as to war-

dant the expenditure.

It is generally conceded tliat in hand-

ling an automobile piston some method
of holding by the interior cored surfaces

gives best results for the first operation,

on account of possible lack of concen-

'^/yy/^/^//(A

A
FKJIItR 1.

trieity of e.xterior and interior surfaces.

It may not always be found necessary to

hold the work during macliining by tlie

interior, but the location should bo deter-

mined from this point. As each auto-

mobile engine rc(|uires from four to six

pistons, depending on the number of

cylinders, it will be seen that the num-
ber used during a season permits the

•Production KiifciJK'ci-, Itrldiroport, Conn.

expenditure of a considerable amount
for special tooling if production can
be correspondingly increased thereby.

Fig. 1 represents a sectional view of a
piston in the rough and the centre lines

A B and A C show in an exaggerated
way the lack of concentricity between
the exterior and interior surfaces. It is

clearly apparent therefore that if piston
were held for the machining of the open
end D by the exterior surfaces G, the
boring would be eccentric to the core,

and any further method of holding from
this open end would result in the same
thing. After all tlie machining had been
done, the walls of the piston would be
found of very unequal thickness, and in

a four or six-cylinder engine there would
be no two pistons of the same weight,
which would produce a poorly balanced
engine. If, however, the method of hold-

ing is by the interior surfaces Y and E,
the machining naturally follows the dot-
ted line shown in tlie illustration, and
the result is a piston having walls of
uniform tliickness and therefore equal
weight irrespective of irregularities in

the setting of the core.

Machining a Piston on a Vertical Turret

Lathe.

In the design of tools and fixtures for

work of this character on the vertical

turrent lathe, there are several impor-
tant points to be considered, viz., method
of holding' and clamping; design of tools

which will not require too great an out-

lay for upkeep; accuracy in the finished

surfaces. Let us first consider a method
of holding by the exterior after the lo-

cation has been determined by the in-

terior.

Fig. 2 shows one method by which a

piston can be handled in tliis way, the

piston it.self being represented at A. A
four-jawed independent chuck is built

into tlie table on the machine and the

special jaws B B are mounted on the

sub-jaws in the table, being located by
the keys Y Y. The jaws are provided

with shoulders C T, on which the end of

tlie pattern rests. In operation, the jaws
are opened somewhat larger than re-

quired to hold the work and the piston is

placed in position, coming to a stop on

the shoulders of the jaws C The turret

containiuL' the locating device is brought

down until the end of the device strikes

the surface K, after which the lever P
is utilized to force down the rod N, the

lower end of which is tapered at 0,
which serves to force the pins K out

against the cored interior. These pins

are three in number and are spaced 120

degrees apart in the body D.

At the upper end of the piston, the

tapered collar F falls by its ov, n weight

and gives a centering action at this

point also. The pin G is a stop pin

only to prevent the collar falling down
on the body after tiie device h.as been

drawn out of the work. The lever P,

which controls the movement of the

plunger rod passes through a slot in its

upper end and is pivoted at Q. A slot

in the lever permits the necessary radial

movement to take care of the pin R. The
upper end of the body is shouldered at

H and enters the turret hole, the pin J
simply serving as a locater in this in-

stance, as there is no twisting strain

on the device.

While the locating arrangement is in

I'liJiKK ;;.

position, the jaws B are brought up
lightly, one by one, on the outside of the

piston until all are in contact. The lever

I' is brought into play, and it is pulled

up until a snap catch (not shown) se-

cures it firmly. The pins K now spring

back away from the walls of the piston

as they are constrained to do by the

action of the springs L. The turret is

next raised and the jaws are tightened
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securely, after which tlie piston is ready

for the first operation.

It will be seen that although the pis-

ton is held by the outside it has been

located by the core, so that althout-h

slight variations in concentricity may oc-

cur, due to unequal setting of the jaws,

no serious consequences will be found.

The piston can be placed in position and

jaws tightened for work in less than two"

minutes.

The first two operations on the piston

are the rough and finish boring and fac-

ing of the open end. The rungh boring is

accomplished by the tool W in the bor-

ing bar U, while the finishing is per-

formed by tool X in the bar V, the tur-

ret being set oflf-centre the right amount
to give the correct diameter. These bars

are both of the slip cutter variety made
l)y The l^ullard Machine Tool Co. for use

in their turret lathe. During the opera-

tion of the roughing and finishing bor-

ing bars, the tools S and T are respec-

tively used for rough and finish facing

the end of the piston, the side head be-

ing indexed for the two operations. At-

tention is called to the fact that the

side head is shown lower than its actual

working position in order to avoid con-

fusion.

Lighting Requi»ement of Metal Working Plants*
By A. L- Powell and R. E. Harrington

Typical well-lighted metal working plants of various

kinds, were investigated by the authors, either through a

visit to the plant or the data was obtained from plans
showing layout of machinery and lighting equipment. In
each case, inquiry was made as to the degree of satisfaction

given by the lighting.

very

from

BENCH WORK.

THIS classification cover.« a

wide variety of processes

rough filing, chipping, and assemb-

ling down to fine engraviui;-, small ma-
chine work, gauging and inspecting. For-

tunately, the requirements are similar

and the principal variation is in the in-

tensity of illumination needed.

Single benches may be located along

the wall or in the centre of the room;
double benches are usually systematical-

ly spaced in the room with operators on

both sides. The bench is usually 3 to SYz
feet in height ; single benches varying

in width from 2 to 3 feet, and the double

benches from 4 to 6 feet.

Rough work on benches, regardless of

shai'ows, localized-general illumination

is, therefore, most generally applicable

satisfactory. Employing lamps spaced

on 6 to 8 feet centres in the 40 to lOO-

watt sizes with intensive type bowl re-

flectors. The row of lamps should usual-

ly be located about 6 inches in from the

front of the bench.

Double benches used for ordinary

work can be well lighted by a row of in-

tensive units down the centre line of

'the bench, while double benches for

fine work should have two rows of

lamps arranL'^ed similarly to the recom-

mendation for single benches. Where
vises are permanently attached, it is de-

sirable to locate the lights between two

workmen, as there is less liability of

shadow and more illumination on ver-

tical surfaces.

Wire Working.

Tlie lisrhting requirements in a ma-

jority of the processes found in wire

working are not very severe. Localized-

general illumination of a medium inten-

sity will be found to be quite satisfac-

tory. In cold wire drawing, sufficient

light should be provided so that operat-

ors may perceive the moving wire, loose

pieces of wire about the floor, and the

reels. As the operation of drawing is done

on a bench, this is the place where the

best li^ht should be provided. After the

Size
1:1 in p
w-nt.s

250

Type of
Reflector

Pore. dome.

Wire Drawing.
T.vpe Average
tllumi- spacing,
nation Feet.

Loc. gen. 22 x 36

langing
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Sheet Metal Working.
Punching:, pressing and stamping ma-

chines, unless equipped with safety de-

vices, are quite dangerous to operate,

and the protection of employees de-

mands that these be well lighted. The
actual operation is largely mechanical

after the machine is set up, but the

moving parts must be clearly visible.

Lamps must usually be arranged so that

the light comes from the front of the

machine, and from the right or left of

the operator to avoid shadows from the

machine head or workman's body. In

some cases, large punch presses are ad-

vantageously lighted by general or loc-

alized-general illumination supplement-

ed by localized lamps at the rear, the

lamp itself being concealed from view

by the machine.

Localized-general illumination with

medium size units, or general illumina-

tion supplemented by local lights, are

two alternatives. The local lamp should

preferably be equipped with angle re-

flector arranged to direct the light as

indicated.

buted general illumination seems most reflectors placed below the crane tracks,

desirable. The intensity of light will, of when two or more bays are to be lighted.
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Service Applications of Weir Steam Driven Pumps
Staff Article

In our October 29 iame, the design, conntniction and
operative featureit of the valve mechanium with which the

varioun Weir pump products are equipped, wa« dealt with

at considerable leuf/th. The reliability of service rendered

is indicated by their adaptation to every sphere of steam

engineering practice—stationary, marine and locomotive.

AMONG tlic standard types of ma-

rine equipment manufactured by

tlie Weir Co. there may first be

niitcil the arrani;enu'!it of a Pair of

Pumps and Direct Contact Feed Water

Heater. In this layout, the main engine

Teed pumps are Httcd in the usual man-

from the heater and disehartre to the

boilers. They are usually fitted with

suetion eonnections from the hot well.

condenser and sea, and two discharges,

one to the main feed cheek valves and

suction being fitted mith a ^n metal

liner, bucket, and cold-rolled manjianese

bronze rod. The iron-lined pump is used

chiefly for feeding the boilers when the

heater is in operation, but the brass-

lined pump should always be used when

drawing water from the sea.

One pump is usually sufTicient to deal

with the entire feed water and the other

can be kept as a stand-by in case of

emergencies. The action of the pump is

automatic, as a float in the heater con-

trols it, and the exhaust is usually con-

nected to the low pressure casing or eon-

denser. The pumps can be arranged to

circulate through the boiler when rais-

•SKCTION THROUGH -'WEIU" LOCOMOTIVE
BOILKU FEBU I'fMP.

"WEIR" VERTICAL TYPE LOCOMOTIVE
B'BED PUMP.

ner, but have a change valve fitted on

the main feed pipe with a branch lead-

ing to the heater. Drawing from the hot

well they discharge direct to the heater,

which is always placed as high in the

ship as possible. These pumps draw

the other to the auxiliary feed check

valves. The pumps are independent of

each other and duplicate in every part,

with the exception that one pump is gen-

erally fitted with a cast iron liner and

steel piston rod, the other having a sea

ing steam, and where this is done it is

usual to fit the pump bucket with gun

metal packing rings instead of ebonite

rings, the latter not being suitable for

dealing with water over 190 and 200 de-

gi-ees F. At higher temperatures the
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ebonite is likely to soften and seize on

the pump cylinder walls.

Single Pump and Direct Contact Feel
Water Heater.

This arianaement is similar to the

above except that only one pump is

fitted instead of two and this draws from

the heater and discharires to the boilers.

tions. When t!ie latter is required, the

pump is provided with g:uu metal liner,

bucket and cold rolled manganese bronze

rod.

Pair of Pumps, Float Tank anl Direct

Contact Feed Water Heater.

When this arrangement is installed,

feed pumps are not required on the main

charges the feed water. One of the

pumps draws fiom this tank and dis-

charges to the feed heater, this pump
being' regulated by tlie float in the tank.

The other draws from the feed heater

and discharges direct to the boilers, and

is regulated by the float in the beater.

The punqis are in duplicate, one being

I'.UK OF M.Mil.VK I'KKI) I'U.Ml'S WIIH
KLOAT TANK AM) CO.NTUUL (JEAIt.

I'AIR (IF "WKIIf MARINE BOILKIt FKKI)
ITMl'S.

It is usually made to draw also from the engine. A float tank with automatic htted witli gun metal liners, etc., and they

condenser, and is generally fitted with float gear similar in principle to that in are arranged so that either can discharge

cast iron liner, steel piston rod. etc. It the feed heater is placed under the feed to tlie heater or the boilers. In case of an

may also have hot well and sea connec- pumps and into, this tlie air pump dis- accident happening to one of the punq>s,

INJECTOR (live steam feed heating to i6o'f)

•^ENGINE /
WORK [0^ HEAT FROM EXHAUST TO ATMOS WASTE GASES

//yy////////^
WORK / W> "«-**' r/^un B./\n>^u9i iwy-nnw3\\\

lO

PUMP AND HEATER (exhaust steam feed heating to iro*f)
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the other can feed direct to the boilers

from the float tank without usin^ the

feed heater, but a third pump is some-

times supplied to aot as a stand-by.

Pair of Pumps and Float Tank with or

without Surface Feed Water Heater.

In this arran,a:cment, feed pumps are

unnecessary on the main enjyines, a pair

of pumps and float tank bein;; used to

deal with the feed water heater. This

arranaement is fitted in a jj'r'it many
vessels where the engines lun at a high

speed, and it is accordingly inadvisable

to use pumps on the main engines. With
these independent pumps, the water is

returned to the boiler indejX'udent of the

main engines, and the engineer lias two
pumps automatically controlled by the

quantity of feed water; eiicli pump be-

ing capable of doing all the work when
the engines are running at full power.

The water is discharged by the air pump
to the float tank placed under one of

these pumps in any suitable position,

and as this is placed lower than the

float well there is no extra strain on the

air pump. In this tank the usual float

arrangement is placed which regulates

the speed of the pumps. The pump
draws from the float tank and discharges

direct to the boilers, the second pump
acting as a stand-by, or both can be

used together. Both pumps have gun-

metal liners and buckets, and cold-rolled

manganese bronze rods. They have

usually separate discharges to main and
auxiliary feed checks

auxiliaries to the float tank tiirough a

non-return check valve. This valve

should he fitted immediately under the

diaphragm in the upper part of the tank,

so that the steam may not impinge

upon or damage the float. It is not advis-

able to raise the temperature above 180

degrees F., as the pump has to lift the

water two or three feet, and a higher

temperature would interfere with its

working. The other method is to use a

surface feed heater which is placed be-

tween the pumps and boilers, forming,

in fact, a portion of the main feed

pipe-

Single Jump and Float Tank, with or

without Surface Feed Water Heater.

This arrangement is similar to the

previous arrangement but witiiout the

second pump as a stand-by ; and in this

case the surface feed heater can also be

used as above. In all of the foregoing,

arrangements, the pumps are fitted with

a steam connection direct from the boil-

ers to enable them to draw from any

source independent of any float regulat-

ing gear which may bf fitted.

The Units as Applied to Locomotives.

The boiler feed of locomotives has

been chiefly by means of injectors. There

have, however, been many experiments

made with locomotive feed pumps in

Europe. In fact, for over thirty years,

these tests and experiments have been

going on, and the savings in many cases

over the existins' forms of feedinar have

Exhaust Steam Inlets

From Cylinders From P

stalled. The Weir Pump has been ap-

plied to this use with very satisfactory

results.

Our Canadian railroad companies have

stuck very closely to the injector and

i'.\ii: OF [•;ri!" IMWIl'S FOR L.XNO I.N-

STAL'L.\TIOX.

UMP

inspirator, but they have about reached

the limit of locomotive capacity in so far

as size and weight is concerned, and
any further increase will have to come
through the channels of increased effi-

ciency. When this fact became evident

then the merits of the feed water heater

and the boiler feed pump were investi-

Feed Outlet

Feed Inlet
VAliT Si:CTION, "WEIR" LOCOMOTIVE BOILER FEED WATER HEATER.

The direct contact feed heater is not

used with this arrangement, but the

feed may be heated in two ways—first,

by leading steam from the L.P. receiver

and the exhaust of the pumps and other

been rather a surprise, there being to-day

many European roads using a pump to

feed their locomotive boilers to the ex-

clusion of all other methods. In all

cases, feed water heaters are also in-

gated. The result is that we now find

our great railways using Weir pumps in

conjunction with a feed-water heater id

great advantage. The heater utilizes

some of the exhaust steam to heat the
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water, and is arranged in such a way
as not to interfere with the draught,
which this exhaust passing through the
chimney is depended upon to give the

fires.

The locomotive feed pumps are built

in both vertical and horizontal units,

and the saving in some comparative tests

made in Europe have shown a saving in

fuel of about 16 per cent. The relia-

bility of the system has been, we under-
stand, fully proved. It has also been
shown that its adoption is economical on
the small yard shunting locomotives as

well as on the large main line types.

The additional weight is largely unim-
portant.

Key to Loco. F. P. Sectional View.
lA.—Main slide valve.

IB.—Auxiliary slide valve.

IC.—Main slide valve bells.

ID.—Bottom cover of piston valve

chest.

IE.—Liner for piston valve chest.

2.—Double joint.

3.—Front stay.

4.—Bottom spindle.

5.—Valve gear levers.

6.—Front stay bush.

7.—Ball crosshead.

9.—Crosshead pin.

10.—Piston rod.

n.—Piston body.

12.—Piston nngs.
1.3.—Cylinder cover.

14.—Discharge valve seat.

15.—Discharge valve seat ring.

16.—Suction valve seat.

17.—Suction valve guard.
18.—Discharge valve guard.
19.—Water valves.

20.—Bucket.
20.\.—Bucket rings.

2.'?.—Valve chest cover.

26.—Auxiliary valve spindle.

27.—Pumji bottom cover.

®
GRINDING LOCOMOTIVE LINKS

AND BLOCKS.
By E. Granville.

THE North-Westem Railway Shop,
Chicago, 111., has an interesting ma-
chine in use for grinding locomotive
links and bushings, and shown in

the accompanying illustration set for

grinding a block. It will at once be
noted that there are no complicated
cam movements or other attachments so

common to machines made to perform
similar work. To be sure the feeding

and rocking movements are done by
hand, but it is believed that that this is

more of an advantage than otherwise.

The link or block to be ground is car-

ried on a small wheeled truck, which is

made to rock haek and forth on the

double-sloped track at A and B. The
side A is stationary, hut the side B may

be adjusted up or down by means of the

hand-screw C, to change the radius of

grinding when desired. The grinding
wheel D may be raised or lowered by
means of ball crank E. The work truck,

tracks and table, are carried on cross-

The caps are of cast brass, fastened to

heavy fibre barrels by means of set-

Fcrews. The fuse element consists of

copper wire held in contact position,

also with set-screws. As seen by the il-

lustration, the fuse can be easily re-

A SIM: 'lAL RBFrLL.iBLE FUSE,

ways F and G, and may be run out or in

by turning ball crank H. A belt tight-

ener at I keeps the belt taut at all times,
and a suction pipe J carries off tlie dust.

As both the link and its block can be
ground on tlie machine without changing
the track slope or radius, as accurate a
fit as desired may be obtained.

A REFILLABLE FUSE.
ON power lines, subject to heavy over-

loads, sudden motor reversals and sim-

ilar treatment, in order to afford ade-

quate protection to the machinery on

the line, fuses will be blown out more or

less frequently. This not only incurs

some expense, but the operator is in-

clined to prevent a recurrence of the

trouble by replacing the burnt-out fuse

newed by releasing the burnt ends of
the old one and clamping the new one
in place.

®
RELIEF FROM EMBARGO HARD-

SHIPS.

CANADIAN traders and manufacturers,
who are finding themselves inconven-
ienced by the embargo placed by the

British Government upon the exportation

of certain articles, notably wool and
chemicals, will be relieved to hear that

efforts to obtain licenses for such art-

icles to be sent to Canada are meeting
with .success. Secretary Griffith, of the

High Commissioner's office, is taking up
the matter officially in London and is.

pointing out that present restrictions

are making unemployment in Canada
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THE FINISHING OF FOUNDRY
PATTERNS.

By W. J. Horner.

GOOD patterns are nearly always
given two or three coats of var-

nish, and are glass-papered a
similar number of times after the con-

structive work is done. Occasionally

this finishing process is omitted when
onl\- one or two castings are required

from the pattern and the work is unim-
portant. In most shops patterns for

castings to be used on the premises are

not varnished and, in a few others, the

majority of patterns are not varnished,

because the habit of sending them to the

foundry unvarnished, to save time and
expense, has become the rule.

Varnish and its Constituents.

Varnish seals the pores of the wood
and prevents moisture from entering and
causing it to swell and warp. It also

gives a smoother surface for withdrawal
from the mould, and in many cases adds
to the strength of the pattern by causing
adhesion at the joint edges of parts in-

dependently of the screws or nails. Shel-

lac varnish is used, consisting of shellac

dissolved in methylated spirit or alcohol.

The spirit completely evaporates and
leaves a film of shellac on the wood.

Ordinary shellac is of a light orange
brown color, but is transparent in the

thickness usually applied in varnishing.

Occasionally otlier- coloring matter is

added to the varnish to distinguish

prints or machined surfaces, for the

moulder's guidance, or merely to thicken

the varnish for filling coarse gTain. In a

few instances, paint is used instead of

varnish, and sometimes for loam work
tlie wood is simply oiled. Shellac var-

nish, however, is universally recognized

as the best coating for ordinary patterns.

It dries quickly and is hard and elastic

and waterproof, besides being an ad-

hesive, with no stickiness when dry.

Shellac and spirit are usually bought
separately, and the varnish made by the

patternmaker.

Shellac dissolves very slowly in spirit,

and is dissolved cold, as heating would
evaporate the spirit very quickly. Shel-

lac and spirit in suitable proportions are

put into a receptacle, preferably with a

small mouth, which can be corked to pre-

vent loss by evaporation, and with oc-

casional stirrings they are left for two
or three hours to dissolve. A wood plug

rather than a cork is used, because it is

liable to get stuck by the shellac, and a

cork would break in pulling it out. The

l)roportions may be about 14 ^^>- f>l

shellac to a pint of spirit, but the con-

sistency is easily modified afterwards by
adding more shellac or more spirit if the

varnish is too thin or too thick. The
tendency is for it to thicken by evapora-

tion.

Glass papering.

A considerable amount of glass-

papering has to be done before the first

coat of varnish can be applied to a pat-

tern. It is (lone not so much to smooth

))esides, the glass-paper can be held and
used more conveniently with than with-

out a rubber. A flat rubber is often used

in removing tool marks on convex sur-

faces, but for merely rubbing down var-

nished surfaces which are not flat or not

of large extent, a rubber is often dis-

pensed with. Cylindrical rubbers, as in

Fig. 2, are used a great deal by pattern-

makers, but not much in other trades. A
stock of these is kept in diameters

ranging from about V2 in. to 3 in. or 4 in.

nlilllXAUY (il.ASS rAl'I'.l! UnU'.KU.

the surface as to level it by removing
tool marks. Gouges and chisels leave

ridges, which must be obliterated, and
planes working on a broad surface leave

a series of shallow waves, which are no-

ticeable when viewed against the light.

The cabinetmaker, dealing with hard

wood and requiring a highly-finished ap-

pearance, uses a scraper before glass-

paper, but the patternmaker simply

glass-papers his work and spends com-

paratively little time in the process. Of-

ten the glass-paper is used across grain,

regardless of scratches, for appearance

in a pattern is of less importance than

a true surface. Parts which show no

sign of tool marks, such as !iarrow

planed edges, are not touched with glass-

Larger sweeps may be done with a nar-

row flat rubber, or a flat one may be

specially planed on one face to the cur-

vature required.

Varnish Application.

More varnish is consumed in a first

coat than in subsequent ones, owing to

absorption by the wood. A coat of var-

nish is apparently dry within a minute

or two after it is applied, but to get the

best results it should be left for half an

hour or more, if tlie time can be spared,

before rubbing down and putting on the

next coat. There should be no g'.ass-

papering after the final coat. The num-
ber of coats required depends on the

consistency of the varnish and the de-

—P^*^«««V^«%

FIG. L'. CYLINDHICAI. ()1! liOT'XD KTBBKK TSKl) CHIKFI.V FOR COKE-RI IXE-S.

paper until after the first coat of var-

nish. A coarser grade of glass-paper is

used at first, and a fine gi-ade of paper

worn smooth with use is employed for

smoothing down the roughness caused

by the raised grain in varnishing.

Glass-paper is almost always used on

a rubber, the ordinary type of which is

shown in Fig. 1. It is a block of wood
or cork of any convenient size for use in

the hand. It keeps the glass-paper flat,

and so tends to level a surface rather

than accommodate itself to unevenness;

gree of finish desired. Two coats may
be regarded as a minimum and four as a

maximum. A better and more uniform
appearance can be obtained with thin

varnish and more coats than with thick

and fewer coats. This is because, owing
to ([uick drying and the impossibility of

coating a large surface with only a few

strokes of the brush, there is bound to be

slight overlapping in places where the

color shows deeper, and this is less ap-

parent with a number of thin coats than

with fewer but thicker ones. This diflR-
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culty does not occur with small patterns,

the surfaces of which can be coated in

a second or two. Each individual sur-

face is, of course, dealt with separately,

and often it is an advantage to wait a

little between finishing; one and begin-

ning another, in order to turn the pat-

tern over without detriment to a surface

just coated.

Ordinary brushes as used by painters

are suitable. Round ones are generally

preferred. Specially large and small

ones are best for large and small work
respectively, but often an average size

only is emploj'ed. The varnish is poured

from the larger receptacle in which it is

prepared, and kept in quantity in a cup

or small pot for use, and tliis is covered

by a wood cap when out of use; a hole

being bored tlirough the middle or cut

in the edge of the cap for the brush

handle to project through. This is the

commonest way in shops where the var-

nish is frequently wanted.

The varnish is applied with the usual

I)recantions to avoid brush marks and

running over at edges. It is put on with

no filling or preparation of the surface,

such as is usual in other trades, but only

sufficient glass-papering to remove tool

marks and the filling of nail and screw

holes. These may be filled either before

or after the first coat, after being gen-

erally regarded as the best. The holes

are filled with putty or with beeswax or

a mi.xture of powdered chalk and var-

nish, or plaster of Paris, or with solid

shellac or cabinetmaker's stopping melt-

ed in with a warm iron.

A well varnished pattern has an ap-

pearance not much inferior to French

polish. Shellac varnish is the essential

in French polishing. Generally small

amounts of other ingredients are added,

and polishing is done with a rag instead

of coats being applied with a brush.

Polishing is preceded by scraping, filling,

staining, matching, careful glass-paper-

ing, and regard for appearance, which is

quite unnecessary in pattern work.

Nevertheless the final result in both

cases is a film of shellac on the wood.

©—
BROACHING TO A SHOULDER.

By E. Avery.

ONE is often puzzled as to the best

method to employ in cutting small key-

ways or slia|)in'j: out small parts. A
very good way is to use a turret broach-

ing head in an arbor press, as shown in

Fig. 1. A broached piece is shown lying

on the bed at the left. There are si.\

tool carriers in this turret head, eacli

successive cutting tool being made to

cut out a little more than tiie one ahead

of it— tliat is, six cuts are required to

flnisli a piece of work. As the tool-

holders are piloted, no other method of

guiding them is needed, the operator

simply starting the pilot in the hole in

the work, and then bringing down the

ram lever.

Another turret head, used to make a

hexagon-shaped hole in a brass fitting.

FIG. 1. TURRET BR0.\1'H l.\ HA.NJ)
PRRSS.

is shown in Fig. 2. The nature of the

work makes it necessary to have a very

short pilot on the tool-holders, so a lo-

cating pin A is employed to lock each

tool in position as it is indexed. As the

FIG. 2. TURRET HEAD FOR HE.VAGON
HOLE.

depth of cut is not as great as in the

former case, only four tool-holders are

needed.

or keep it longer than that time means
a loss to the organization.

The writer has known firms to adopt
the erroneous system of giving the men
a certain number of files in a given
time, regardless of the nature of the
work or quality of the tools. On the
other hand, if there is no restriction

placed on the workmen, the chances are
that the files will find their way to the
scrap heap before their time, particu-
larly if the men are on piece work. This
period of usefulness often seems to be a
matter of judgment. A good workman
does not use as many files as a bad one,
because he carefully selects them and
grades them, and only passes them on
to the scrap heap, when they are unfit

for any kind of work whatever.
It once fell to the lot of the writer to

make a selection of files from the pro-
ducts of several different makers, all

claiming theirs to be the best. A sample
of each make was chosen, the specimens
being as near as possible of the same
length and cut. They were subjected to
the following tests, which, as far as
known, gave satisfactory results.

The blade of an old power hack saw
was removed and replaced by some
home-made attachment for holding the
files. The machine was set to the longest
stroke possible, and the frame carefully
loaded with a dead weight. Some pieces
of cast iron of a given area and thick-
ness, measured with a micrometer, were
carefully prepared from the same bar.
After one of these pieces had been put
in the machine, one of the files was
placed in position, care being taken to
see that the stroke was uniform, and the
machine started up. The procedure was
carried out, not only with all the files of
8 set, but with several sets of different
sizes. The decision as to the quality of
the files was placed upon the quantity
of the material removed by a given num-
ber of strokes, these being also register-

ed by the machine.

It is possible that some file manufac-
turers may not consider the foregoing a
scientific or fair test for their products.
If this is so, there is no doubt but that
a great many general users of files

would welcome some suggestions relative

to a fair test.

TESTING OF FILES.

By J. Davies.

THERE comes a time in the life of

every file when it has either to be thrown

out to tlu' scrap heap, or be put care-

fully away to be recut. It requires

sound judgment on the part of the re-

sponsible person to know just when this

time arrives. To throw it away sooner

When casting brass in sand, if the
amount of zinc in the brass much ex-
ceeds 34 per cent. (2 parts of copper and
1 part of zinc), the eastings will come
dirty on account of the formation of
zinc oxide. In other words, the more
zinc the brass contains, the dirtier the

castings. It has been found that .14 per
cent, is about the limit which can be used
for successful work. This rule, however,
does not apply to yellow brass contain-

ing aluminum, as the zinc can then be
increased to any desired limit.
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Relative to Steam Piping in the Factory Power Plant— II.

By G. W. Sutcliffe, Wh. Sc.

This wntiny is a recapitulation of the principal matter contained in a aeries of articles,

the compilation of which was the result of observation and experience derived from the in-

spection and other records of the Vnlcan Boiler and General Insurance Co., Manchester.

IN
part I of this highly important

subject, which appeared in our Oc-

tober 29 issue, the features of Drain-

age of Water, Pressuie and Tempera-

ture, Pipes and Pipe Flanges, were dir<-

cussed at lenirth.

Expansion Joints.

Expansion Movements.—These may be

allowed for by the provision of suitably

disposed elbows. Incidentally pipes thus

arranged possess special advantages in

regard to erection. In some cases, stuf-

fing boxes or metallic surfaces are ar-

ranged for permanent rotary movement
with the same object. Expansion or eon-

traction due to changes in temperature

may reach one foot in five hundred in

the case of saturated steam, or one in

three hundred in the case of super-

heated steam. In either case, one-half

may be allowed to take effect in com-

pression and the other half in expansion,

whereby the maximum resulting stress is

also reduced by one-half.

Stuffing Box Sliding Expansion .Joints.

—These are successful, but they must

be constructed to prevent blowing out at

gland; also to prevent water-logging at

gland and setting fast by corrosion.

Double stuffing boxes may be arranged

to balance and supersede the use of tie

rods.

riexibility of Steel Pipes.—This is

most useful in yielding to expansion and

in facility of erection. Steel coils are

particularly effective in this way.

Automatic Steam Trap.—A trap of

this description should be provided for

the drainage of each separate section,

and so that the drainage of any point in

the system shall be incapable of inter-

ruption as by the closing of any stop

valve .

Pipe Joints.

Pipe Joints.—These are usually maae
with paste or putty. This should not ex-

ude into the steam space, and the paste

is more securely kept in position by cor-

rugated metal rings or other equivalent

means. Sometimes joints are made with

compositions prepared in large sheets,

from which the joint ring may be cut

out to any form desired. In screwing up

care should be taken to prevent crowd-

ing the joint material around the studs,

as this prevents the two flanges from
coming into close pressure contact. Nar-

row rings give better pressure on the

joint, but they involve a cross bending

force on the flange which has occasion-

ally led to serious accident. Sometimes

Uanges are recessed in pairs, and in this

way the adjoining pipes are kept in ac-

curate alignment and the rings prevent-

ed from blowing out. In special de-

signs of pipe joints many failures occur
by reason of their inability to withstand

rough usage.

Leakages. — All leakages, however
small, should receive immediate atten-

tion. Generally the joints should be
cleaned off at once and made anew. It

is usually iinpossible to stop even the

smallest leakage by the application of

any reasonable amount of force upon the

bolts, and any attempt to tighten a
leaky joint under pressure is attended

with extreme danger.

Pipe Supports.

Supports for Pipes.—^The best support
for pipes is afforded by suspension rods

attached to special clips, fitted with
spring and with adjusting screw. Vibra-

tion is promoted by uniformity in length

of suspension or multiples thereof; it is

checked by irregularity in same, and pre-

vented by stays. Vibration may also be

caused by pulsation in steam current.

In some cases supporting rollers are

adopted either to roll upon level ways
or to rotate upon axle ends. Such rollers

are carried in frames, which may be ar-

ranged to stand upon the level surface

of a bracket, or to suit the top of a col-

umn. Means should be adopted to

minimize loss of heat in all details

adopted for support of pipes. Definite

instructions should forbid the use of

pipes as supports for ladders, stages, etc.

Barometric Elevation of Water.—This

may lead to serious accident, and should

be prevented by the use of an automatic

vacuum breaker. In such an instrument

a displacer-float heavier than water is

used with a counter-balance and to work
without friction. Such danger is mostly

incurred when crawling the engine

around, or with a leaky feed-heater in

the exhaust pipe.

Valve Types.

Types of Valves.—Stop valves insert-

ed in a straight line of pipe are gener-

ally one of two types. The first is the

plain screw-down type with the stop-

way across the centre line, involving a

tortuous passage for steam. The second

is the gate type, with the centre line of

the stopway placed along the main
centre line of the pipe. In the screw-

down type, the screw thread should be

placed outside the casing. Valves of

gate type give a straight course of uni-

form area, and, therefore, minimum re-

sistance ; but they occupy a large amount
of space, and possess large surface for
loss of heat by radiation. The surfaces
of the seatings and valve pieces are sub-
ject to much friction, and the opening
or closing is a lengthy operation. A
stop valve is sometimes required in a
high position and to be actuated from
a lower position. This could be met by
an inverted valve, with the spindle con-

tinued downwards, but a much better

arrangement is obtained by a spindle in

usual upward position, driven by a pair

of spur wheels and a vertical side shaft.

Junction valves usually take in the

steam by a bottom branch, and deliver

it by a side branch. The course of the

steam through the valve is somewhat tor-

tuous, but less so than with the straight

line screw-down type. The fittings of

the junction valve are practically identi-

cal with those of other screw-down
types.

Auxiliary or by-pass valves are used

to equalize the pressure above and below

the main valve, and thereby to facilitate

the movement of the main valve; also to

pass small quantities of steam for warm-
ing. These should always be provided

as a separate valve outside the main
casing. Valve spindles are usually of

gun metal, which is subject to derange-

ment by expansion due to temperature,

and various devices are adopted to com-
pensate for this. In all cases, during

raising of steam, the valve spindle

should be frequently tried and kept free

from jamming.

Valve Details.—Seatings and counter-

.parts should possess ample strength,

stiffness, and hardness whereby to resist

presiire, distortion or abrasion. For such
purposes, s^un metal has been largely

used, but it now largely replaced by
special alloys.

Isolating Valves.—These effect auto-

matic separation of boilers to 'secure the

safety of men who may be engaged in

the boiler at time of an accident to pipes.

Incidentally, improvements are also ef-

fected in regard to uniformity of work-

ing the boilers. A junction valve may
be modified to act as an isolating valve.

Hydraulic Test.—All pipes and valves

should be tested by hydraulic pressure.

Generally this test should be double the

working pressure, or to 100 lbs. above

the working pressure. This should be

maintained not less than ten minutes in
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each case, and the work kept under con-

tinual observation.

Steam Pipe Design.

Design of Steam Pipes.—Steam pipes

should be designed to secure high effi-

ciency in regular work. Closing lengths

should be made to dimensions taken af-

ter all other pipes are fixed. To allow

time for this, a temporary pipe may be

adopted of reduced diameter, but com-

plete reliability in regard to general

safety and freedom of drainage must be

assured. Accurate drawings showing

lines and levels of pipes should be pre-

pared in every case. Parallel, horizon-

tal, vertical and right-angled lines for

pipes should be adopted as far as pos-

sible. Fittings and other objects should

be avoided and means of convenient ac-

cess provided throughout. Pipes, stages,

etc., should not cross gangways. The

most dangerous levels of such obstruc-

tions are below one foot height from tlie

floor and between the heights of 5 ft.

and 6 ft. 3 in. ; also any level within

reach in dark positions. Sand and for-

eign matter generally should be thor-

oughly removed from all steam spaces,

and a final cleaning effected by blowing

steam through them after closing up.

Preventing Heat Radiation.

Heat Radiation and Non-conducting

Coverings.—Loss of heat by radiation

from exposed heating surfaces of pipes,

etc., is continuous. The amount lost

principally depends upon the amount of

surface exposed and the temperature of

such exposed surface. The amount of

loss is susceptible of important reduc-

tion by the use of non-conducting cover-

ings, the efficiency of which as a rule

is roughly proportionate to the quantity

of air which exists finely diffused in the

materials, and also to the fineness of

diffusion. Air posseses low conducting

power for heat, but is freely transparent

to the passage of radiant heat rays, and

is subject to convection. For these rea-

sons the use of jackets or belts contain-

ing free air is never attended with suc-

cess.

A crude plastic covering is principally

of clay, with organic material, princi-

pally fibrous, to hold it togetlier until

dry, or to improve its insulating power.

This never gives good results.

Slag wool is attended with a variable

amo\int of success. It is liable to disin-

tegrate under vibration, and to shed

globular dust which is objectionable in

proximity to bearing surfaces, etc.

Magnesia, with sufficient asbestos to

hold it together, is a good composition.

Pure asbestos is one of the best in-

sulators available, but it is not easily

applied, and its cost is high.

Mica of suitable quality is very effi-

cient.

Each of the best materials is liable to

admixture with other matter. In some
cases the admixture may be beneficial;

in others perhaps neutral, and in the ma-
jority distinctly prejudicial to efficiency,

since the principal object of admixture
is to increase the weight. Incidentally,

the amount of surface covered per ton is

reduced. Combustible matter is useless

for high temperatures.

The non-conducting covering should

extend over the whole of the heated sur-

faces and be of ample thickness. Also

the application should be carried out

with due regard to future necessity for

access to the various parts of the work.

The use of superheated steam increases

the necessity for good coverings.

As an example of heat loss from radia-

tion it may be stated that the heat loss

of one pair of ordinary flanges for a

10-inch pipe freely exposed to the air

while under a pressure of 200 lbs. is in

twelve months equivalent to about $5
with saturated steam, and to about $8
with superheated steam. Non-conducting

compositions should be protected against

abrasion by painting and varnishing, or

by steel sheets, or by canvas. Steel

covers should not be allowed to come in-

to contact with hot flanges, etc.

SPOTTING FOR DRILLING.

By G. Edwards.

ON some kinds of small work it is often

desirable to spot the work and then drill

it without a jig in order to prevent the

excessive breakage of small drills. As a

rule, a jig is used to hold the work while

spotting, and one hole is spotted at a

time. This is a slow and tedious process.

A better way, where the shape of the

piece will permit, is to spot all the holes

at once in a punch press, using a mul-

tiple punch made on the plan of that

shown at A in our illustration. The

press, and the part A is laid on the bed-
plate. The work B is next laid in it,

and the piece C placed on top and the
ram brought down. The work can then
be drilled in any ordinary sensitive drill-

ing machine.

The work shown is used to make false

jaws for a small jeweler's vise, and a
drilled and split piece is shown at D.
The method just described is also used
by the Illinois Watch Factory, Spring-

field, 111., for spotting watch plates. As
the location of the holes in a watch plate

must be accurate, they are all bored in

small bench lathes after being drilled.

®
EFFICIENCY IN SELECTING

EMPLOYEES.
IT is very noticeable that there are

business men and department heads who
have the faculty of engaging competent
employees, while others are constantly

experimenting. Frequently a man will

engage three or four and sometimes five

or si,\ employees before one is found
who meets the requirements of the po-
sition.

It is very evident in view of the ex-

periments that have been made, when
a department head is constantly engag-

ing and discharging help, he needs to be

discharged himself, as it shows lack of

care and study of the needs and require-

ments of the position when people are

constantly being selected that do not fit

,into their positions.

It is a very costly thing to be con-

stantly engaging people for positions.

Business concerns are waking up to a

realization of this fact and many have

already adopted rules that will not per-

mit of department heads either indis-

criminately engaging or discharging em-

ployees, while others have gone still fur-

ther and arc taking the "misfits"' and
giving them opportunities when they

SPOTTING FOR DRILUNG.

punches are made of drill rod, rather

bluntly beveled on the end. These are

set just far enough out of the punch
block to make a good impression in the

work.

The set shown is used in a small hand

are qualified to fill other positions. It is

found that ofttimes employees who have
('nllon down on one class of work have

proven more efficient than ever before

when given a task that is to their lik-

ing.—Efficiency Magazine.
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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

18-INCH HEAVY TYPE DOUBLE
BALL BEARING FLOOR

GRINDER.

THE illusliiilioii and description

refer to the 18-in. size of a new
line of ball bearing grinders, de-

veloped and manufaitiired by the Ford-

Smith Machine Co., of Hamilton, Ont.

The frame is of their usual heavy type,

designed to allow the operator to stand

close up to the \york, and with very short

overhang from the bearing. The rests

are standard, heavy, rigid, and fitted

with steel vise handles, doing away with

the need of wrenches. This latter fix-

ture allows no excuse for tlie operator to

leave a gap between tiie emery wheel and
rest, being the cause of most accidents.

The bearings are manufactured espe-

cially for heavy exacting service by the

Chapman Ball Bearing Co., Toronto, and
are of their double ball race type. The
power saved in high speed and heavy

duty machines of tliis type by the use of

these bearings is an important factor,

especially where operated in large num-
bers. The saving in emery wlieels and

loss of time from neglected lubrication

in the ordinary type of bearing is con-

.siderablc, and soon offsets the slightly

increased cost of this type of grinder.

Ball bearing counter-shafts are supplied

with the whole line of Ford-Smith
grinders, particulars of which will be

illustrated at a later date. These ma-
chines are regularly built for either belt

or motor-driven in sizes using emery
wheels from 12 in. to 30 in. diameter.

®
A SCALE-PROOF BOILER.

CANADIAN rights to manufacture a

scale-proof boiler have been obtained by
the Alex. McKay Boiler Works of 1194

De Montigny Street Fast, Montreal, P.Q.

This product is a recent development,

and is more easily applied to boilers of

the internally fired fire-tube design. Ex-

tensive tests have, we understand, been

carried out on a small vertical boiler, the

results of same being of considerable in-

terest. The general design of the boiler

is as follows:

—

General Design.

By referring to the accompanying cut

the description can be more easily fol-

lowed. The crown and top sheets of the

IS" HE.WY TYPE DOUBLE BA IJL BEARING FLOOR GRINER.

boiler are constructe<l in the usual man-
ner, as is also the outer shell. The scale-

l)roof feature is a .settling chamber,
where all scale-forming material is pre-

cipitated. A flanged ring is attached to

the inside of the boiler shell a little

above the lower tube sheet. To this in-

ner flanged ring a casing is riveted,

which extends well above the normal
water level. Thus, a water-tight annular
chamber is formed inside the boiler shell.

This annular chamber is, however, open
at the top to the steam pressure in the

higher portion of the boiler. Near the

top of the casing, and well above the

normal water le\iel, are punched several

lioles.

When in operation, the feed water is

fed into this annular chamber at a

point opposite to the holes cut in the cas-

ing, and when the water in the annular
chamber rises sufficiently high, it over-

flows into the boiler proper, and here

comes in contact with the fire-swept

heating surfaces. "Over these holes is

placed a hood, which extends below the

level of the water in the annular cham-
ber some fifteen inches. Any floating

material, such as oil and other scale-

forming substances, will not thus over-

flow into the boiler proper, as the water

that passes through these holes is drawn
from a level fifteen inches below the sur-

face. At the bottom of the settling

chamber is a blow-off valve, and placed

at small intervals around the bottom of

the settling chamber are several hand
holes. These constitute the principle

new features of the design. The fire-box

is surrounded by the water which has

passed through the annular settling

chamber to the boiler proper, this con-

struction necessitating the use of stay-

liolts. In other details, the standard

metliods of boiler construction have been

adhered to.

The Working Principle.

As the steam pressure is acting upon

the water in the annular chamber, this

water becomes very warm. ,In boilers

delivering steam at 100 pounds' gauge

liressure the water in the annular cham-

lier often rises above 300° F. The
effect of this is to precipitate all solid

matter dissolved or in suspension.

Experiments have shown that tlie car-

bonates are nearly all precipitated at or

about 200° F., and the sulphates at

or about 280° F., and these two

scale-forming nuisances comprise nearly

all of the impurities in water which have

any bad effects on boilers. They are

precipitated to the bottom of the settling
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chamber, and stay there in a jelly-like

mass of sludgre until blown off. The reason

why this sludge does not form scale

is because it does not come in contact

with any fire-swept or li eating area, and
the blow-off valve located at the bottom
of the settling chamber, if opened once

DESIGN OF SCALE riiUOF BOILER.

a day, will carry off all the sludge that

accumulates.

The feed water is fed into the annular

chamber on the opposite side of the cas-

ing to where the holes are located,

through which the water flows in enter-

ing the boiler proper, and the hand holes

around the bottom of the annular cham-

ber provide a means whereby the bottom

of the annular chamber is made easy of

access. Hand holes are also jirovided in

the lower portions of the boiler, giving

access to these lower portions in the fire-

swept heating surfaces. The water that

passes over into the boiler is practically

distilled water.

Recent Tests.

In a small vertical boiler of the type

just described two very severe tests were

made. Twenty pounds of dry earth,

twenty pounds of lime, ten pounds of

plaster of Paris, making a mixture with

a (|uantity of water that strongly re-

sembled milk, was fed into the boiler.

After the whole mixture was fed in and

evaporated, the boiler was shut down
and the whole (|uantity of earth, lime,

and plaster of Paris was recovered from

the settling chamber.

The second test was even more tlior-

ough. The Montreal water by analysis

contains 5 grains of scale-forming ma-
terial per Imperial gallon. In the test,

600 Imperial gallons of water were
evaporated. By calculation there should

be four pounds and fifteen ounces of

scale-forming material in this amount of

water. During the test, the boiler was
not blown off at all, and upon the total

amount being evaporated the boiler was
allowed to cool off. The sludge was col-

lected in a pail and dried out. The dry

weight was four pounds two ounces. A
certain amount, of course, was not

scraped out of tiie boiler, and naturally

so much got on the clothes of the man
who gathered up the sludge, thus the

other thirteen ounces are quite easily ac-

counted for.

Smoke Box and Stack.

An offset smoke stack is usually fitted

on these boilers, together with a large

well-designed smoke-box. The smoke-box
IS made so that it can be easily removed,

thus, when tlie flues need cleaning, a man
can get right at them. This equipment,

although standard, is not by any means
necessary to the proper operation of the

boiler, but is simply a method of making
the flues easier of access.

of iieat required to raise one i)i)und of

water one deg. F., is defined as one

calorie, and it also requires one calorie

LOW PRESSURE AND EXHAUST
STEAM HEATING.

TO operate a steam plant at the great-

est efficiency, every available unit of en-

ergy must of course be extracted from
the steam. Taking steam that is raised

to one hundred pounds pressure in a

boiler, we find that its temperature is

about 3.37 degs. F., and in the average

non-condensing engine it is rarely that

the steam is expanded until it is down
to a temperature of 220 degs. F. Tiius,

all the heat used in raising tiie steam

HAM) HOLE OOVEK OK TKAil' WITH
WOKKINO PAItTS ATTAtHIEK.

from a normal temperature ot say (iO

degs F. (which is a nil her high nurnuil

temperature), is lost.

To tiie lay m.ind this loss is great, but

upon investigation it is discovered that

the loss is much greater than it appears

to be upon casual observation. Tlie amount

K.\I) EI.KVATIO.N, MAXXY IIEATEU.

to raise one pound of steam one deg. F.

For all practical purposes this law ap-

plies to water at all temperatures and to

steam up to all temperatures usually met
with in boiler practice. However, at 212

degs. F., the temperature at which water

becomes steam under atmospheric pres-

sure ,?.t sea level, a peculiar phenomenon
occurs.

One pound of water at 212 degs. F.,

absorbs 535 calories without the tempera-

lure being raised. The water turns from
ii liquid into the vapor, steam, and it

isppears that a pound of water must ab-

sorb o.'io calories of heat in accomplisii-

ing the physical change. In such cases

we always find action and reaction are

(Mpml and opposite. The result is that,

wiien steam is condensed, this heat is

siven off. Thus the waste of heat energy

Ihrousrh the use of any atiuosplicric ex-

haust is much greater than would ap-

pear from a casual glance. There are

two ways of utilizing a portion of this

energy. The first is to use a condenser
in connection with the engine and to feed

the jiot water of condnnsation back into

tin? boiler again. Tiie second way is to

use tlie exhaust steam for the purpose
of lieating buildings.

Many successfut systems of low pres-

sure and exhaust steam heatinsr have
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been devised, and thus many adaptations

are in service to-day.

The New Manny Heater.

Among the number of very interesting

heaters is that designed and manufactur-

ed by the E. S. Manny ('o., Montreal.

This heater employs an old idea in a new
way. The exhaust steam is passed into

the heater tubes and the water is heated.

This water is the medium tliroiigh which-

the heat is carried to the various por-

tions of the building to be heated. The

old principal applied is that of the sur-

face condenser, but the manner in which

it is employed is unique. The heater is

placed upon a pedestal consisting of two

cast iron pieces, the upper one of which

contains the flanged elbow tlirough which

the water enters the heater. The upper

flange of the elbow fits to a round mach-

ined boss on the cast iron body of the

heater. The outlet is similar to the in-

let and is placed on top of the heater

body. One head of the heater is a

simple casting as shown in the cut while

the other head to outward appearances

is similar to the first, but upon closer

examination it is found to differ largely.

There are two separate east iron

plates in the head, and these serve as a

crown sheet in the eonstrnction of the

heater. The tubes are only fastened at

one end, the idea being that, if the brass

tubes were fastened with ends, the ex-

pansion of the brass and iron being un-

concentrically to the larger IV^ tubes,

and extend right through the latter to

within a few inches of the end. The two
cliambers in the heater head are entirely

separate from one another and are also

both separate from the water chamber.

The steam is passed through the inlet

and is forced through the 1/2 inch brass

pipes and because the larger brass tubes

are plugged with cast iron pipe plugs,

the steam after it passes out of the end

of the small pipes returns through the

annular passage in the large tubes and
finally into the chamber formed between

two crown plates, from whence it is

drawn off through the outlet passage

which connects to this chamber.

These heaters are made in five sizes;

in all, however, the diameter of the

tubes is just the same, the increased

heating surface being obtained by us-

ing more tubes and increasing their

length.

The Manny Steam Trap.

In conjunction with these heaters, a

steam trap is often installed ; however,

these steam traps are also employed in

various other cases as well. In long pipe

lines, condensation is inevitable, and thus

if reasonably dry steam is desired at the

end of the line, a device to separate the

water from the steam is necessary. In

the case of the heaters, it is not econo-

mical to use other than exhaust or low-

pressure steam. The case of the traps

small air cock is located on the top of

the casting and a similar drip cock at

the bottom. The gauge glass is fastened

to one side. To the hand hole cover at

one side of the chamber is attached the

whole mechanism. Four cap screws hold

this cover in place and by removing these

four screws, the cover and mechanism
can be quickly removed from the casing

without in any way disturbing the pipe

connections.

Operating Mechanism.

The meciianism is actuated by a seam-

less copper float ball attached to a brass

rod. This rod is attached to a brass

bell crank which opens and closes the

water drain valve. All the working

parts are brass, copper or bronze. The

valve opens into a port in the hand-hole

cover, which conveys the water around

to the port in the body of the casting.

This latter port leads to the discharge

opening. The outlet is a double one, al-

lowing the water to be piped from either

side to the feed water heater or hot well.

The outlet, not in use, has, of course, to

be plugged.

The two outstanding features of this

trap are its simplicity and accessibility.

The whole mechanism can be removed

from the tap and taken to a place con-

veniently situated where good light is

obtainable to make any repairs or adjust-

ments. Inside the float chamber a rib

is east which fills a dual purpose. The

first purpose is to prevent the float from

opening too wide the water discharge

valve, and the second is to add strength

THE MANNY STEAM TRAP. SECTIONAL VIEW OF MANNY HEATER.

equal, would soon cause the tubes to be-

come leaky. The brass tubes are not ex-

panded into the iron plates but are

screwed in, and the pipes are not thread-

ed by dies, but in a lathe so they all

stand perpendicularly to the plate.

When in position, the heater is so

placed that the tubes are horizontal. Tlfc

tubes are all screwed in the outer plate

of the heater head. In the inner plate

of the head, there are screwed small Y^

inch brass tubes. These are located

is. however, different, because they must

be designed to operate under all pres-

sures of steam.

In the Manny steam trap, the mech-

anism is similar in the low pressure and

high pressure designs. The size of the

water discharge port is however changed.

By referring to the cut an idea of the

trap can be obtained. The water cham-

ber is a well proportioned and neat look-

ing easting. The inlet opening is thread-

ed ready to receive the steam pipe. A

to the sides of the east iron chamber.

When under high steam pressure, this

reinforcing rib prevents the sides from

spreading.

It is often advisable to quickly get rid

of the water of condensation in a cold

line of pipes and, to accelerate this, a

by-pass is fitted to the trap. By this

means the water is quickly gotten rid

of. The trap works with steam at at-

mospheric pressure, but the greater the

pressure of steam, the higher up the
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water of condensation can be forced to

a feed heater. The traps are also built

in five sizes.

MULTIPLE SPINDLE DRILLS.

THE description and illustrations refer

to the 51A and 51B multiple spindle

drills recently put on the market by Ed-
win Harrington, Son & Co., Philadel-

phia, Pa.

These machines are made with two

lengths of drills without moving the

position of the radius arms. The spindles

have a long bearing in the bronze sleeves

and are provided with ball thrust bear-

ings. A telescopic shaft, with universal

joints at each end, connects each spindle

and its pinion.

The drive is by a quarter turn belt

from a pulley on the base behind the

column to another pulley on the top

bracket, driving the splined vertical

shaft, while a pinion on the lower

heavy, while the base is heavily ribbed

and provided with T-slots, oil gutter,

and settling tank. An extension is bolt-

ed to the rear of the base for the cone
bracket or the motor.

The table has a long bearing on the

folumn with elevating screw under the

centre of drilling area. Provision is

made for planing three T-slots if

wanted.

An oil pump, with suction and distri-

butinsr pijiing, can be located on rear of



428 Volume XII.

Series of Practical Questions and Answers for Mechanics
Every care is being taken to include only pertinent, practical questions, and give tame direct
reliable answers. Catch questions mil be avoided. Arithmetic, contitting oj simple addition,
subtraction, multipUcatUm and division tvill be found a useful companion study.

Question—What part of a cubic foot

is a gallon?

Answer.—A cubic foot contains 1,728

cub. ins., and a gallon 277.274 cu. ins.

277.274

A gallon is, therefore, part of

1728

a cubic foot or appro.ximately 1-6. In

decimals this would be .1604, or 16 per

cent.
* * #

Question.—The pumps require 2 per

cent, of the steam used by the main en-

gine and the engine uses 3,600 lbs. steam

per hour. How much steam is required

by the plant?

Answer.—Two per cent, of 3,600

2X3600
: 72 pounds. Total steam

100

capacity required is, therefore, 8600-}-

72= 3672 pounds.
* • •

Question.—An engine runs at 236

r.p.m. when under full load and 240

r.p.m. when under no load. What is the

percentage regulation of the governor?

Answer.—The variation is 240—236^
4. The per cent, required is the per

4X100
cent, which 4 is of 236 or = l'.695

236

per cent.

Question.—Find the area of a segment

of a circle 75 in. in diameter and 25 in.

hiuh.

4h' D
Answer.—Use formula A=— V

—

3 h

—0.608, in which D is the diameter of

the circle of which the seginent is a part

and h is the height of the segment. Ap-

plvin? this in the above case,

4X25= 75

Area= \/( 0.608)

3 25

4X625
1= XV (3—0.608)

3

4X625
-X1.546=1288.33 sq. in

3

Question.—Two boiler shells are made
of the same material. One is 30 .inches

in diameter and 1,4 inch thick, and the

other is 50 inches in diameter and

% inch thick, which is the stronger?

Answer.—In the first ease there is

a quarter of a square inch of metal to

resist the pressure acting on 15 square

inches, or 1 square inch of cross section

of metal resists the pressure on 60 sq. in.

in the secoiul case, % of a sqilare inch

50
of Mictiil resists the steam pressure on

—

2
=25 s<(uare inclies. One square inch of

cross-section of boiler plate has to resist

8

the pressure on 25X—=66 2/3 sq. ins.

3

The smaller boiler is tlie stronger, and
the ratio of the stresses is as 60 to

66 2/3, or the comparative strengths are

1 1

as— to , or 100 to 90.

60 66 2/3
* • #

Question.—What would be the neces-

sary thickness of plates for a steel pen-

stock, 4 ft. 8 in. in diameter, the head

of water being 157 feet, the efficiency of

the joint being 60 per cent., and the ten-

sile strength of the material is 60,000

pounds per sq. in.?

Answer.—A column of water of one

square inch cross section and one foot

high weighs .434 pounds. The maxi-

mum pressure per square inch then is

157X-434=68.138 pounds.

Consider a length of pipe 1 inch

long. The total pressure tending to

burst it would be 4 ft. 8 ins. X68.138=
56X68.138=3815.73 pounds.

This pressure is resisted by two strips

of plate 1 inch long. The stress on one

3815.73

strip of plate 1 inch long then is

2

= 1907.86 pounds.

The net working strength of the plate is

60,000 60

X = 6,000 pounds per sq. in.

6 100

The necessary plate thickness then is

1907
=.318 in., or approximately 5/16

6000

inches.
• * «

Question.^What should be the diam-

eter of fire-box stay bolts spaced at 5

inches to resist a pressure of 200 pounds

per sq. in.?

Answer.—The area to be supported by

each stay is 5X5= 25 square inches.

The total pressure on this area is

25X200=5,000 pounds. The allowable

working load of such stays is usually

aliont 6,000 pounds per sq. inch.

5000

The area required= = 5/6 of a

6000

stpiare inch.

Tlie diameter of a circle whose area is

area .833 -

5/6 of a square inch is V = V
.7854 .7854

=1.06, or, say, 1 inch stay bolts.

• • •

Question.—In testing an engine by
means of a prony brake, the brake arm
is 6 feet long. The pressure on the scale

pan is 20 pounds, and the engine runs at

120 revolutions per minute. What is the

brake horse-power developed?

Answer.—Power is measured by multi-

plying force in pounds by the distance in

feet through which it moves. The dis-

tance in this case is the circumference of

the brake arm circle multiplied by the

revolutions per minute

=6X2X3.1416X120=45239 feet per

minute.

Force^20 pounds. Number of foot

pounds =; 45239 X 20. Horse-power =
45239X20= 27.41.

33,000

Question.—The area of an indicator

diagram is 2.38 square inches; its length

is 3.5 inches, and the spring used is 60.

The diameter of the engine cylinder is

12 inches, the stroke is 18 inches, and

the speed is 120 r.p.m. What is the in-

dicated horse-power?

Answer,—The average height of the

2.25

diagram is . As each inch represents

3.5

2.38

60 pounds' pressure, the m.e.p= -

3.5

X60= 40.8 pounds.

Indicated horse-power =

plan

33,000

Area of piston = 12'X7854 = 113.1

square inches.

Supplying values in the above formula,

40.8X1-5X113.1X240 •

h.p.= =50.34 h.p.

33,000

Question.—The break horse-power of

a steam engine is 44.22 and the indicated

horse-power is 50.34. What is the me-

chanical efficiency of the engine?

Answer.—Mechanical efficiency,

44.22

^ = 87.9 per cent.

50.34
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EFFECT OF EFFICIENT PROCESSES ON THE
NATION.

EFFICIENCY in the niaiuilncturiii^' business has been
(lesprihed as the elimination of waste in the processes

involved. The first effects of its successful aeeomp-
lishment are naturally detrimental to proprress and har-

mony in industrial institutions. To the investor it brings

increased or abnormal dividends and he, in turn, be-

comes dissatisfied if these are jiot maintained. To the
mechanic it means increased production and often, under
thoughtless management, increased labor without corres-
ponding- remuneration or other sign of appreciation.

Under such conditions, the net result is not beneficial

to either of the parties directly involved, except that the
spending- capacity of the dividend-getter is increased
which, in turn, goes to increase the discontent of the wage-
earner and to widen the gulf between them. The produc-
tion of manufactured commodities is greatly increased but,
as the price remains stationary, the consumption remains
practically unchanged. When there is not sufficient

money to buy the products of industry, even at improper
prices, money is said to be "tight."

The capitalist next curtails his personal and other ex-

penditures, and the difference goes to the banks who are,
in turn, accused of hoarding and keeping money out of
circulation. The ultimate reaction follows: Production
must be curtailed; factories are shut down and men must
be idle when the country needs their services most.

How easily could success in efficient management and
methods be made to have the opposite effect upon the
nation. If it were used to increase the wealth of our
people by decreasing the cost of commodities instead of
placing them out of our reach, then our exporting power
and hence our tangible wealth would be greatly increased
and the painful operation of iiard times would not be re-

quired. We would be rid of the surplus production
which clogs industry and, in return, would have the finan-

cial stimulus to produce still further for ourselves, the

substance of real wealth.

®
THE STATUS OF THE MECHANIC.

Tl.K inaptitude of most successful financiers to grasp
mechanical problems is very evident, particularly

to mechanics and eng-ineers. Unfortunately for our
industrial progress, these people have in their hands, the
direction of most of our industrial enterprises, including
ofttimes the mechanical methods and processes employed.

It is notable that, when such a man is making an in-

vtstment or becomes pliysicaily injured or ill, he hastens
to consult, even to the smallest detail, his attorney or

l)hysician. When installing- machinery, heating or power
plant e(juipment, iiowever. he is most likely to consult

his own unreliable self. The result is that either the di-

rect cost or smart salesmanship is the deitermining factor

and not future economy and convenience. This lias many
discouraging- effects. For instance, it has been stated on
the highest authority that, if the best advised power and
heating plants were employed throughout Canada, from 30

to 50 per cent, of the coal at present consumed, would not

be rerpiired.

The engineer and'mechanic lias not the power or the

usefulness in this particular sphere that should be credited

to him. Both the engineering trades and engineering pro-

fession have no standing to indicate the capabilities of

their men. They are littered with tiiose w-Jio have little

more to recommend than their self-styled and impressive

cognomens.

Unfortunately those who iiave tiie least practical status

are the most capable self-advertisers and it is little won-

der that the investor, after a few dealings with such men
should consider his own judgment superior to that of so-

called professional men. All other professions are par-

ticularly active in ridding the calling of and protecting it

from charlatans, (luacks, and other unwortiiy persons, and

until engineers and tiie better class of meciianics adopt

the same or a similar policy, they will stand, in the public

estimation, on a par with their most undeserving counter-

feits.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

mto the manufacture of mechanical and general engineering products.

PIG IRON.

Grey Forge, Pittsburi;h

Lake Superior, char-

coal, Chicajio

Ferro Nickel pig iron

(Soo)
Montreal.

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengarnock 20 00

Surnmerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 00

Victoria, No. 1 18 00

Victoria, No. 2X 18 00

Victoria, No. 2 Plain .

.

18 00

$13 65

15 75

25 00

Toronto.

19 50

22 75

22 75

19 50

19 50

21 75

22 75

21 75

17 00

17 00

17 00

FINISHED IRON AND STEEL.
Per Pound to Large Buyers. Cents.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b., Montreal. 2.00

Steel bars, f.o.b., Montreal ...... 2.00

-Bessemer rails, heavy, at mill .... 1.25

Steel bars, Pittsburgh 1.20

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.20

Beams and angles, Pittsburgh .... 1.20

Steel hoops, Pittsburgh 1.30

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

Steel bars 2.05

Small shapes 2.30

Warehouse, Freight and Duty to Pay. Cents.

Steel bars 1.60

Structural shapes 1.70

Plates 1.75

Freight, Pittsburgh to Toronto.

18 cents carload ; 21 cents less carload.

BOILER PLATES.
Montreal. Toronto.

$2 20

2 55

2 50

9 00

9 00

9 00

9 00

8 75

11 50

12 50

14 50

18 00

Plates, y, in. 100 lbs. ... $2 20

Heads, per 100 lbs 2 55

Tank plates, 3-16 in 2 50

Tubes, per 100 ft.. 1 inch 9 50
" " 114 in

IV2

2

21/2

3

3y,

4

9 50

9 50

9 50

8 75

11 15

12 10

14 15

18 00

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

Flat & But. Head Cap Screws 40-10-10%

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

75%
72%
72%
72%
65%

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

Cut nails 2 50 2 70

Miscellaneous wire nails. . . 75 per cent.

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

75 & 5

80 & 7y2
45

70 & 5

60 & 5

60

60 & 5

35 p.c.

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws....

Stove bolts

Plate washers

Machine bolts, % and less

Machine bolts, 7-16

Blank bolts

Bolt ends

Machine screws, iron, brass

Nuts, square, all sizes 4y2C per lb. off

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

Fillister head 25 per cent.

Iron rivets 75 per cent.

Boiler rivets, base, %-in. and

larger $3.25

Structural rivets, as above 3.15

Wood screws, flathead,

bright ^85, 10, 71/2, 10, 5 p.c. off

Wood screws, flathead,

Brass 75. 10, 7y2, 10 p.c. off

Wood screws, flathead.

Bronze 70, 10, 7y2, 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh . .

.

$21 00

Open hearth billets, Pittsburgh. 21 00

Forging billets, Pittsburgh 26 00

Wire rods, Pittsburgh 26 00

IRON PIPE FITTINGS.

Canadian malleable, 40 per cent. ; cast

iron, 65; standard bushings, 70; headers,

60; flanged unions, 60; malleable bush-

ings, 65; nipples, 771/2; malleable, lipped

unions, 65.

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

Copper, light $ 8 50 $ 8 50

Copper, crucible 10 00 9 50

Copper, unch-bled. heavy 9 50 9 50

Copper wire, unch-bled. 9 50 9 50

No. 1 machine compos 'n 10 75 8 50

No. 1 compos 'n turnings 8 50 8 00

No. 1 wrought iron 6 00 6 00

Heavy melting steel 5 75 6 00

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

New brass clippings
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METALS.
Montreal. Toronto.

Lake copper, carload . . $13 00 $13 00

Electrolytic copper 12 75 13 00

Castings copper 12 50 12 75

Spelter 5 50 5 50

Tin 34 00 34 00

Lead 4 50 4 50
Antimony 16 00 16 00

Aluminum 20 00 21 00

MISCELLANEOUS.
Putty, 100 lb. drums $2.75

Red dry lead, 5 cwt casks, per ewt 6.40

Glue, French medal, per lb 0.14

Tarred slaters ' paper, per roll .

.

0.95

Motor gasoline, single bbls., gal.. 0.21

Benzine, per gal 0.20

Pure turpentine, single bbls 0.67

Linseed oil, raw, single bbls 0.61

Linseed oil, boiled, single bbls. .

.

0.64

Plaster of Paris, per bbl 2.50

Plumbers ' Oakum, per 100 lbs. .

.

4.00

Pure Manila rope 0.16

Lard Oil, per gal 0.60

BELTING RUBBER.
Standard 50%
Best grades 30%

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

CHAIN.
1/4 inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

Vz inch 3.45

9/16 inch 3.45

% inch 3.35

% inch 3.25

Vs inch 3.15

1 inch 3.05

Above quotations are per 100 lb. weig:ht.

COLD DRAWN STEEL SHAFTING.
3/4 inch ...$ 4 95

1 inch 8 05

1% inch 12 65

1% inch 15 30

11/2 inch 16 50

1% inch 19 40

1% inch 22 50

1% inch 25 80

2 inch 29 30

Prices quoted are cents per foot.

CAST IRON PIPE.

6 inches and upwards $32 00

4 inch 33 00
Specials per 100 lbs 3 00

Quotations f.o.b, foundry.

POLISHED DRILL ROD.

Grade Grade
Dia. In. 1 2

49/64 to li/a-in... 37.50 30.00

33/64 to %-in. .

.

41.25 33.00

7/16 to y2-in. .. 45.00 36.00

0.178 to 0.4218 .

.

56.25 45.00

0.125 to 0.175... 62.25 49.80

0.101 to 0.120... 67.50 54.00

Prices in cents per pound are quoted
different grrades.

Grade
3

17.50

19.25

21.00

26.25

29.05

31.50

for the

SHEETS.
Montreal Toronts

Sheets, black. No. 28 .$2.70 2 70
Canada plates, ordinary),

52 sheets 3 70 3 85
Canada plates, all bright. . 3 90 3 95
Apollo brand, 10% oz.

(American) 4 00 3 90
Queen's Head, 28 B.W.G. . 4 25 4 25
Fleur-de-Lis, 28 B.W.G 4 00 4 25
Gorbal's Best, No. 28 4 25 4 45
Viking metal, No. 28 4 00 4 20

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., Nov. 2, 1914.—Except
for the increased activity due to the dis-

tribution of orders for munitions of war
over a wide manufacturing area, no par-

ticular change falls to be noted either in

the matter of a recession or improve-

ment in general business from that pre-

vailing during the past two months. Im-
port, export and domestic trade are mov-
ing only as a matter of expediency and,

as we see it, until banks and our large

corporations loosen up and seek to stim-

ulate the domestic feature, which is,

after all, the mainspring of the two

others, no great forward movement need

be looked for.

We are ignoring the fact that we
can and should help ourselves, and are

too despairingly looking for others to

come over and lielp us'. What Canada
needs at the present time, and, for that

matter, needs always, .is a lead from
within herself, and until somebody step.i

out of their own accord and throws

aside all conventionality, she will al-

ways be a follower.

The Steel Market.

Suffering alike with its sister activi-

ties, the steel trade has been very dull.

The importing end of the business has

dwindled down to a mere shadow of its

former magnitude, and tliis is mostly

being carried on with Scottish Arms.

American products, however, si'e also be-

ing handled.

Pig Iron.

Importations of pig iron 'lave dropped
considerably, because the demand has

fiillen so rapidly. Scottish pig has been

arriving, but only in very small ship-

ments. Foundry operations have bcou

curtailed, and the demand is small.

Machine Tools and Supplies.

Business in machine tools has been
very light. A few small orders continue

from time to time to be reported, but

the general trade is at a very low ebb.

It is reported that Britain is in'porting

latheg from the United States.

Metals.

There has not been much activity in

the rnetal market during the last v.-eck.

Prices have, however, been maintained
pretty consistently. Speller and lead

have both weakened slightly but, aside

from these, other prices are steady.

Toronto, Ont., Nov. 3, 1914.—A some-
what improved tone is noticeable in the

industrial situation and a more opti-

mistic spirit prevails in business circles.

This condition is largely to be accounted
for by the orders whch have been placed
in this country for military supplies
and equipment by the British Govern-
ment. It is understood that further
large orders have yet to be placed and
that as much business as possible will

be given to Canadian firms. The con-
cerns obtaining these orders will

be actively engaged for several months
and are in a much better position than
they were previous to the war. Those
industries not so favorably situated,

such as the steel trade and machinery
manufacturers, are quiet; an improve-
ment in this respect may be expected
in time, altliougli it may be slow in ma-
terializing.

Generally speaking, Canada is, from
an industrial standpoint, in a favorable
position, the chief thing militating
against any pronounced recovery of
trade being tlie tightness of money. This
stringency cannot, however, be very well

avoided, owing to the difficulty of ob-
taining loans, on account of the unset-
tled condition of the money market and
high rates. This difficulty is gradiially

being adjusted and will in time be less

severely felt. Foreign exchange has re-

cently dropped to a point almost ajv

preaching the normal, which will ma-
terially help both export and import

trade. Tt also indicates a return of con-

fidence in financial circles, tending to
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benefit triide generally. Collections show-

some improvement.

Steel Market.

There is little cliani;c in the condition

of the iron and steel trade tliis week and

prices arc steady. The bnildina: trade is

dull and demand for structural shapes

light. Makers of finished steel sheets are

busy and firms working on shell orders

will have certain departments kept. ac-

tive for some time to come. Compara-

tively little advantage has so far accrued

to the steel industry on account of the

war, but it is possible that the industry

will derive some benefit later when a

greater volume of orders is being

placed on this side.

At the outbreak of the war it was pre-

dicted that extensive orders for steel

products would be placed in the United

States by the European and other coun-

tries. It was also expected that Canada

would benefit to some extent, or in

other words, obtain a share of the busi-

ness that was offering. This business

has not come along in anything ap-

proaching the amount that was anticipat-

ed, but probably the situation may im-

prove in this respect later.

Conditions in the steel trade in the

States are no better, and the outlook

for the immediate future is not partic-

ularly bright. The mills are operating

at considerably reduced capacity and

there is a tendency towards weakness In

prices.

Pig Iron.

The pig iron market ' shows no im-

provement and is still very dull. There

is little hope for any change in the near

future. Prices are keeping steady, but

with a weak tendency.

Machine Tools.

Machine tool dealers do not re] pert

very satisfactory returns and the volume

of business is distinctly light. There

will probably be little improvem.ent in

business until the money market is eas-

ier and general industrial conditions

show some tangible improvement.

Supplies.

Machine shop and mill supplies are

quiet, small orders being more general.

There has been no further change in

leather belting, although the supply of

leather is becoming depleted. There
have been no price changes this week.

Metals.

The metal markets are dull and there

is no change in the general situation. Tin
is stronger and is now being quoted at

$34. The spelter market is flat and the

jirice is weaker, being quoted at 5y2C.

Lead is also weaker at 41/30 per lb. It

is announced that the London and New
York metal exchanges will re-open on
Nov. 9 for trading in tin.

CANADIAN ASBliSTOS FOR
AUSTRALIA.

THE Department of Trade and Com-
merce, Ottawa, is advised that a com-

jjany has been formed in Sydney, New
South Wales, for the purpose of manu-
facturing asbestos in Australia, and that

tliey are erecting works for that purpose.

As they will require crude asbestos, they

have inquired as to the source of sup-

ply, freight rates, and other particulars

concerning Canadian asbestos. They
are contemplating sending a member of

their firm to Canada to study the situa-

tion.

It has been suggested that they might

desire to begin by importing manufac-

tured asbestos goods, and that with this

in view they might desire to get into

touch with Canadian producers of these

goods. It is hoped, therefore, that

Canadian asbestos manufacturers will

follow up this notice by communicating

with this firm in question—the name and

address of which may be had on appli-

cation to the Department of Trade and

Commerce. Ottawa—and that this may
result in the establishment of a perman-

ent connection.

® •

MOOSE MOUNTAIN IRON ORES OF
CANADA.

"THE Moose Mountain Iron-Bearing

District of Ontario," by E. Lindeman, is

t'le subject of a report recently issued

l)v the Canadian Department of Mines,
of which Dr. Eugene Haanel is director.

This district has attracted considerable

attention on account of its large deposits

nf low-srrade maanetite. The ores are

divided into two tvpes—banded quartzi-

ferous maanetite and magnetite asso-

ciated with hornblende, pyroxene and

enodite. The former is the most com-

mon, while tl'e latter is confined to one

or two small deposits.

The total area of the various deposits

is roughly estimated at ,3,256,000 sq. ft.,

which, assuming that the specific gravity

of the ore is .3.8, would correspond to

al)out 38,665,000 tons of ore per 100 ft.

of depth of the ore bodies. Diamond
drilling carried out by the Moose Moun-
tain, Ltd., has shown that No. 2 deposit

is at least 400 ft. deep, while No. 1 de-

posit has been proved to a depth of 300

ft. The great bulk of this large tonnage

is made up of banded silicious magnetite,

of type No. 1, requiring fine crushing

and concentration, with subsequent

briquetting or nodulizing. The future of

the district as an iron ore producer de-

nends chiefly on the possibility of utiliz-

ing the type No. 1 ore. Concentration

tests have demonstrated that by grind-

ins: the material to 80 to 100 mesh or

finer an excellent concentrate having the

followinsr composition can be obtained

:

Iron 65.6 per cent., phosphorus 0.019

per cent., silica 8.6 per cent., sulphur

0.029 per cent.

The cost of mining the ore will, no

doubt, for years to come, be rather low,

owing to the fact that a large tonnage
can be obtained from No. 2 deposit by
simply (|uarrying the ore in open cuts at

varir)U8 elevations. Cheap electric power
is now available, being obtained from
the \Vahnai)itae l^ower Co., over a trans-

mission line of about 35 miles in length.

The report concludes with the state-

ment :

'
' Since it will be necessary to

mine and crush to a fineness of 80 to 100

mesh about 2.2 tons of ore to obtain one

ton of concentrate of 65 per cent, iron,

and adding to the cost of mining, crush-

ing and concentration that of briquet-

ting, which by the Grondal process is

rather high, it is evident that only by

the most economical handling of the ma-
terial on a large scale will it be possible

at the present time to work these low-

grade ores profitably."

SOUTH OF RUSSIA MOTOR CAR
TRADE.

IN the south of Russia the demand for

motor cars is growing rajjidl.v, says a

British trade report. All landowners of

an.v position are buyers or prospective

buyers; doctors, engineers, Government

emplo.vees, and in fact all persons who
are obliged to travel much are beginning

to find out how indispensable the motor

car is as a means of locomotion.

One of the principal reasons for this

is that in Southern Russia there is no

close network of railways, and long and

wearisome journeys by circuitous rail-

way routes or in horse-drawn vehicles

liave, up to now been the lot of

travelers. For instance, it takes 24

hours to go from Odessa to Nicolaiev by

train, while in a motor car it is an easy

three hours' run.

The demand for cars is expected to

increase very much in the next few

years. Russia is such a large country

that there^ are many people, living per-

haps at some distance from an industrial

centre, who have not yet been educated

up to the motor car or realized its utility.

Tlie process of education is however, go-

ing on, so much so that th^ manager of

a firm which has sold over 60 cars al-

ready this year, states that in four or

five years time he hopes to raise the sale

to 400 or 500 cars vearlv.

-®-

Haileybury, Ont.—George Poppleton

has nearly completed the construction of

a foundry. Mr. Poppleton will specia-

lize in automobile repairs and patent

reck steel grinding tools.
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TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada

To Achieve and Maintain a Dominant Place in the Markets of the World

NO NICKEL FOR ENEMIES.

THE ricli nickel exports i>t Canada
will not in future be available for

the manufacture of armor plate by

the enemies of Great Britain. The Sudbury
nickel deposits are the richest in the

world, and heretofore there has been no
restriction upon their export.

As Canada has practically a monopoly
of nickel, therefore the announcement is

of ureat importance that the Govern-

ment has now passed an Order-in-Coun-

cil i)rohibitin<r the unrestricted export

of not only nickel, but a number of

other minerals and manufactures, as well

as foodstuffs for animals.

The export is prohibited "to all for-

eign ports in Europe and on the Mediter-

ranean and Black Seas, save Franco,

Russia (except Baltic ports), Spain and
Portufral."' the list including "graphite
for range-finders, nickel and nickel ores,

motor engines, aeroplanes and all other

air-craft ; wool and sheepskins, war-
ships, including boats used on them,

food stuffs for animals, gold and silver

bullion, vehicles of all kinds, vessels,

crafts and boats, powder and explosives,

barbed w^ire, and devices for cutting it,

unwrought copper, lead, sheet or pipe,

haematite, iron ore, magnetic iron ore,

hides and skins, raw or taimed, but in-

cluding the dressed variety, and rubber
of all kinds."

®
VANCOUVER ELEVATOR CON-

STRUCTION.
CONSTRT'CTIONT work upon the Gov-
ernment grain elevator at Vancouver
will be commenced within a month, and
will be complete<l by the end of Novem-
ber, 1915. The elevator will be erected

on land immediately between Commercial
Street and Salisbury Drive, fronting on
Stewart Street. The plant will consist

of working house, track shed, storage

house, sacking plant, transformer build-

ing and conveyer galleries, to handle

bulk grain. The buildings will be of re-

inforced concrete.

The main structure of the storage

house will be 2:{2 feet by 71 feet, with a

capacity of 9.50,000 bushels. Therein

will he 52 circular bins and .12 inter-

space bins. The workhouse will be 126

feet by 62 feet, with passenger elevator

tower 12 feet by 16 feet. It will have

ii2 circular bins, 21' interspace bins and
15 outerspace bins, with a total storage

capacity of :tOO,000 bushels. The sack-

ing and transforming building will be

(52 feet bv 25 feet.

There will be seven parallel tracks on

the wharf, and five tracks between the

wharf and the C. P. R. tracks, the whole

having a total length of a little under

two miles. These tracks will connect

directly with the C. P. R. tracks by

n.eans of three spurs. The track shed

will be 52 feet by 150 feet, and will be

of reinforced concrete frame structure.

Receiving hoppers, having a capacity

of 2,000 bushels of grain each, will be

placed at each of the three earways in

the track shed basement. There will be

hoppers at each of the three receiving

legs, making nine hoppers in all. Forty-

three-phase, 60-cycle alternating current

motors, having 1,520 combined horse-

power, will run the machinery. There

will be two sets of automatic sacking

scales, each scale having a hopper ca-

pacity of from two to six bushels and

being capable of weighing 1,500 bushels

per hour.

The grain will be conveyed from ship

to the elevator or vice versa by two-belt

galleries, one on each side of the wharf.

®
COMMERCIAL CONDITIONS IN

RUSSIA.

AN excellent review of present com-

mercial conditions in Russia, and the

trade openings therein, published in the

Board of Trade Jouraal. is the substance

of the following article, and although it

is written from the point of view of

United Kingdom trade extension, it is

nevertheless of value to Canadian trade

as further bearing out the various notices

on Russian opportunities already pub-

lished by us.

Of all the countries concerned in the

war, Russia is the most self-contained

and self-supporting. As a nation she

feed herself, and has in times of peace

been a large exporter of foodstuffs to

other countries. At present, owing to

the interruption of communications and

the conse((uent restriction of exports,

Russia is in an exceptionally good po.si-

tion as regards food. Further, as only

an extremely small portion of the

Russian Empire at large has been in the

war zone, the country has suflfered prac-

tically no damage, and it is hardly likely

in the future to receive any.

As regards mannfnctures, the mills

and factories are working in quite a nor-

mal way and, so long as they can get

the necessary raw material, there is

every prospect of their continuing to do

so. There has been practically no dis-

missiil of workpeople. Business con-

cerns which do not depend upon imports

from abroad are, as yet, feeling vei-y

little of the consequences of the present

conflict.

Anti-German Feeling.

The intensity of feeling against the

Germans is very great. From the high-

est to the lowest this feeling is being

fostered and will, no doubt continue for

a long time after the war is over, and
firms which have hitherto been getting

supplies from Germany must consider

what steps to take for the future. For
many years German manufacturers have

made a most systematic bid for the

Russian market and their success has

been, in a very great measure, the re-

sult of their own systematic organization

and the way in which they have tried to

meet the whims and fancies of the peo-

ple whose orders they sought. In addi-

tion, the most progressive firms sent out

their catalogues and circulars printed in

the Russian language, giving Russian

prices, weights and measures, which al-

ways gave their offers a better chance

of being considered by the intending

Russian purchaser than those submitted

by firms from other countries, who could

only supply their circulars and cata-

logues in a language which was usually

unintelligible to the purchaser.

Canadian firms desirious of acquiring

some of the Russion business which has
hitherto gone to Germany must start

now to complete their organization for

such an attack, and they should remem-
ber that the greatest measure of success

is most likely to fall to those first in the

field.

German Business Tact.

The introduction of German mach-
inery into Russia was aided by many
circumstances. In the case of textile

machinery, especially for use in bleach-

ing, dyeing, finishing, printing, etc.,

many German colorists and other tech-

nical men gained situations in Russia at

the expense of British subjects and they

naturally recommended those makes of

machines on which they had been orig-

inally trained in their own country. It

was not always a question of the intro-

duction of a superior class of machine,
liiit merely the fact that they were try-

ing to do a good turn to their country,

or satisfying their own whims. It must
not be overlooked, however, that whilst

such people worked for the introduction

of the German article, the Oernuin manu-
facturers themselves followed ui) the iu-

troduction with vigor.
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Mechanical and Electrical Apparatus.

With refi'ard to the uiigiiieering world,

and especially the electrical and the

more scientific mechanical sphere, the

Germans secured the Russian market
largely because so many Russians can

speak German and can consequently dis-

course with the makers in their own
tong-ue. They were also aidi^d by the

close proximity of Germany to Russia,

and by the fact that the bulk of the

Russian technical literature had its

foundation in the German text books.

The major part of the technical text

books, reference tables, etc., published

in Russia are tranislated from the Ger-

man, and consequently the litre, kilo-

f!;ram, and the metre are well known to

the Russians, whereas the more compli-

cated Eng-lish moneys, wei^rhts and

measures are not so intimately known.

If there is to be a revival of business

between the British Empire and Russia

it will be necessary for our makers to

adopt some of the methods of those

nations who have succeeded so well. The

honest methods generally in vogue

amongst our manufacturers would suc-

ceed if they were worked in the right

way. One thing is certain we are not

going to snatch the Russian trade from

the continental suppliers by the old-

fashioned methods of submitting samples

and letting the matter rest. We will

need to ascertain what brand or quality

of goods has been satisfying the users of

German goods and then see what we
can offer as near as possible to them,

whilst, at the same time of course, keep-

ing our regular standard articles before

intending' purchasers.

Supply of Consignment Stocks.

One feature of the methods which Ger-

man manufacturers adopted to introduce

their productions into Russia was the

readiness with which they supplied con-

signment stocks. Quite small business

people of exceedingly limited means, ow-

ing to the support given to them by the

German makers, were able to develop

good business connections, and any visi-

tor can see scores of shops full of all

kinds of goods from Germany, and when

one seeks to find how much stocks are

held the one answer is 'consignment.'

The sending out of consignments by our

firms is, however, not advocated unless

they first satisfy themselves about the

integrity of the people they are sending

them to, and it is to be hoped that, when

this war is over, our manufacturers will

not, in their anxiety to get the Russian

market, rush in without exercising due

caution. The following may bo mention-

ed amonast the articles which have been

introduced extensively into Russia by

the Germans:

—

Russian Importations From Germany.

All kinds of textile machinery, especi-

ally that appertaining to bleaching, dye-

ing, finishing and printing; small engines

and locomobiles (the latter have been
sold in large quantities, although 20

years ago the trade belonged almost ex-

clusively to the United Kingdom); boil-

ers and steam piping; automatic looms

and preparation machinery for weaving
mills; apjiaratus for heating, lighting

and ventilating large buildings; elevat-

ors and lifts; mining machineiy; steam

turbines and electrical apparatus of all

kinds; steam pumps, especially those of

moderate sizes, used for boiler feeding

and the ordinary run of pump supply

used in mills and factories; all classes

of steam fittings, '

Russian firms have commenced to

manufacture for themselves, but the

articles required for high-pressure steam

necessitating bodies of cast steel, are ob-

tained in considerable quantities from

Germany. Germany also sends the fol-

lowing amongst other material to Russia

:

—Papermakers' felts and wires; wire

ropes, hemp and manila ropes, woven
belting; leather belting of an inferior

((uality, but sufficiently good for the

purpose for which it vas used ; electric

lamps, and all kinds of steel goods, es-

pecially tool steel.

CANADIAN TRADE OUTLOOK
IMPROVING.

WITH the development of evidence

tending to show that financial and trade

conditions are adjusting themselves in

the United States and Great Britain,

unmistakable signs are accumulating of

an all round improvement in the com-

mercial position of Canada. One of the

most important of- these is the state-

ment of the Department of Trade and
Commerce indicating an increase of $65,-

000.000 in the export trade of the Do-

minion during the year ending August

,^1. The total trade of the country was

.$1.06.3,908.233 and of this amount ex-

ports agsrregated $488,000,000 as against

$41.3,000.000 for the previous year. Im-

ports during the same period declined

from $686,000,000 to .$549,000,000.

Analysis Showing.

An analysis of the statement shows

that the increase in exports is of an all

round nature and affords numerous rea-

sons for congratulation amona: all classes

of producers. The prineii)al increase in

exports were, animal produce from $43.-

000.000 to $61,000,000, agricultural pro-

ducts from $159,000,000 to $183,000,000,

manufactures from .$48,000 000 to $63,-

000.000. Imports from the We?t Indies

increased from $4,217,000 to $5,598,000,

while exports to the West Indies in-

creased from $4,368,000 to $5,075,000.

Imports from the United Kingdom fell

from $145,000,000 to $114,000,000, hut

exports to the United Kingdom grew

from $185,000,000 to .$218,000,000. Im-
ports from the United States fell from
$448,000,000 to $373,000,000. while ex-

ports to the United States increased

from .$175,000,000 to $209,000,000.

Canada Establishing Credit,

Commercial nu'n believe that with
such an improvement in our position it

should not be many years before this

country is very much on the right side

of the balance of trade. The establish-

ment of credits at such a rate, not only

in Great Britain, but in the T'aited

States, should help materially in tiding

the Dominion over the period of war
financing, when without such credits,

borrowings would be extremely difficult

to negotiate for not only municipal but
for large industrial and public ut'lity

enterprises.

British and American Financial Rela-

tions.

A re-establishment of credit rela-

tionships between the United States and
Great Britain will also, it is believed,

have a pronounced effect upon the pros-

perity of the Dominion. The situation

in this connection has improved con-

siderably, and no less an authority than
Sir George Paish is responsible for the

statement that the outlook is now far

brighter than it was a month aeo. The
bin: point of interest in the international

situation is, of course, the success of

Great Britain will make of the rather

herculean problem involved in collect-

ing her debts from all the nations of the

world. The United States owes Great
Britain something like half a billion dol-

lars. Some of this will be paid in ac-

tual cash and a large part of it will be

discharged in the form of credit bal-

ances abroad formed by means of ex-

ports. The necessity of maintaininsr free

trade routes therefore becomes evident

;

also the matter of providing for the large

cotton crop in the United States and
the most profitable disposition of gold

reserves, become of paramount interests

World's Liabilities to Britain.

In connection with the international

situation. Sir George Paish, in a recent

interview, said:

"The liabilities of the world to Great

Britain in respect, of accounts due and

hills of exchange have been estimated

at some three hundred and fifty millions

sterling, and whatever amount Great

Britain realizes from this she will con-

tinue to pass along for the maintenance

of world-wide trade, as well as what-

ever additional money is needed to muin-

tain international commerce in a lurmal

condition of activity. The attitude of

her financiers towards the United States

includes not only the plan by which the

current indebtedness on account of trade

and finance bills due bv the United
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States abroad can be liquidated, with as

little export of g-old as possible, but

also arrangements whereby she may es-

tablish in New York credit or funds by

means of which payment can be made
for all goods purchased by the T5ritish

people.

•'The situation in the United States

has improved gi'eatly. There is now a

feeling that the credit position lias been

saved. The bankers there liave provided

$80,000,000 for the purpose of reducing

New York city bonds, and are establish-

ing a gold fund of $100,000,000 against

which exchange may be drawn, so that

American debtors may And t)ie means by

which they can pay their debts to Brit-

ain: and these sums, together with the

credit balance which Great Britain may
leave in the United States, should ef-

fectively meet the exchansre situation."

Facilitate Exchange Business.

Another matter of paramount iiilerest

in the adjustment of trade relationships

is the official statement issued by the

British Treasury, cabled a few days ago,

giving the plan of the Government to

facilitate stock exchange business and to

prevent undue depreciation in invest

ments by avoiding the necessity for

forced realization.

The Government has arranged with

the Bank of England to make advances

to certain classes of lenders to enable

them to continue their loans until after

the end of the war. The scheme will be

confined to "account to account" loans

made to members of the Stock Exchange

by lenders other than banks, to which

currency facilities are open.

Won't Press Loans.

All such bankers have agreed not to

press loans for payment or require

a deposit of further margin until after

the expiration of twelve months from
the conclusion of peace. The Govern-

ment will arrange witli the Bank of Eng-

land to advance to lenders 60 per e'>nt.

of the value of securities they hold

against any loans they had outstanding

on July 29. The interest will be payable

fortnightly or at each settlement when
tl:e Stock Exchange is re-opened.

The bank will not press for the re-

payment of advances until a year has

elapsed from the conclusion of peace. A
Stock Exchange committee has under-

taken to formulate rules to make the

scheme as widely advantageous as pos-

sible. The committee will not open the

Stock Exchange without first obtaining

the consent of the Treasury.

Numerous reports received in Canada
show that the war was quick to stim-

ulate trade in England at the expense of

Germany, and this will tend to improve

the situation here in Canada.

®
The Canada Tool & Specialty Co., New

Glasgow, NlS., have secured an order

for thirty tliousand sights to be fitted

on the Ross rifles recently ordered by

the British Government from the Ross

Rifle Co., Quebec.

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, discoimt rates, etc., and the names and addresses of trade representatives by Canadian exporters. Cat-

alogues 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

n. K. roiisspttP. 2T.S Biiliiirce. Buenos Aires. Cichle .\ilfli('ss,

fnnmlian.

AuNtralaHia.

I). H. Hoss, Stock ExehaiiKc BHlldlnp. Melbourne, Cable ad-
ilresR, Cancoma.

Britlxh Wrat Indirs.

K H. S. Flood. Bridgetown, Barbados, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W, Ross, fi Klukl.uic Ro.nd. ShauRhal. Cable Address
Cancoma.

Cuba.

Aetlnfr Trade Commissioner, Lonia del Comerelo, Apartndo
1280. Havana. Cable address, Cantraoom.

France.

PhlUipe Roy, <_'onmilssloner (Jeneral, 17 and 10 Boulevard
des Capucines, Paris. <'ab!e address. Stadaeona.

.lapan.

G. B. .lohnson, P.O. Box lOIi. Yokohama. Cable Address.
Canadian.

Ilollantl.

.T. T. LIthgow, Zulilblaak. '.Ti, Rotterdam. Cable address,
Watermlll.

Newfonndland.

W. B. .Mcholsiin, Bank of Montreal BuKdIng, Water Street,

St. .fohn's. Cable address. Canadian.

New Zealand.

W. A. Beddre, Union Buildings. Customs Street, Anoklanil.
Cable address, Canadian.

South Africa.

\V. .1. Egan, Norwich Tnlon Buildings, Cape Town. Cable
address, Cantracom.

l.nited Kingdom.

E. de B. .\ruaud. Sun Building. Clare Street, Bristol. Cable
address. <^anadlan.

J. E. Ra.v. Centra: House, Blrinlnghaui. (^ahle address, Can-
adian.

Acting Trade Commissioner. North British Building. East
Parade, Irf'eds. Cable ad<lress, Canadian.

F. A. C. Blckerdlke. Canada Chambers. .'M! Spring Gardens,
Manchester. Cable address. Cantracom.

Fred. Dane. .17 Union Street, Glasgow, Scotland. Cable ad-
dress, Canac(wn.

Harrison Watson, 72 Bnslnghall Street. London, B.C., Eng-
land. CaT)Ie address. Sleighing. Tjondon.

CANADIAN COMMERCIAL AGENTS.

Britikh Went Indirx.

Edgar Tripp, Port of Spahi. Trlnlilad. Cable aildress, Can-
adian.

H. n. Cnrr.v, Nassau, B.iharnas.

Colombia,

A. E. Beckwith, c-o Trai'ey Hmos, Medellln, Colnmbla. Cnb'.es
to Marmato, Colombia. Cable address. CanadlMn.

Norway and Denmark.

C. E. Sonhiin, Grnbbeged No, 4, Christiana, Norway. Cable
address, Sontums.

South Afrlra.

D. M. McKIbbln, Parker, Wood & Co.. Buildings, P.O. Box
.ViO, .Tohannesburg.

K. .1. Wilkinson, Durban, 41 St. Andrew's Buildings, Durban,
N.ilal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Grlirith, Scoretary, 17 Victoria Street, London, S.W., England.
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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 Newt.

Engineering

Smith's Falls, Ont.—The Aluminum
and Brass Foundry Co. will build a plant

here.

Toronto, Ont.—Mr. G. Morgan, con-

tractor, Palmerston Avenue, is in the

market for a 2-ton hoist.

Fort William, Ont.—The Consolidated

Elevator Co. will build a transformer

house. Electrical equipment will be re-

quired.

Toronto, Ont.—The Humber Beach

Machine Co. 's plant at Humber village,

was destroyed by Are last Friday, the

loss being- estimated at $12,000.

New Westminster, B.C.—The Canadian

Lock Co., East Burnaby will soon have

their plant in operation. Some of the

machinery has arrived and is being in-

stalled.

London, Ont.—Fire on October 29

completely destroyed a building owned

and occupied by the Dominion Brass

Corporation. The loss is estimated at

$20,000, only a part of which is covered

by insurance.

Kamsack, Sask.—At the regular meet-

ing of the town council last week dis-

satisfaction was expressed by the mem-
bers over the delay of the companies

concerned in the delivery of pumps and

rther machinery required, at the new

|)0wer house.

Wetland, Ont.—Another large order

for war supplies to be made in Welland

has been received by the Billings-

Spencer plant. This is a rush order for

100,000 Ross rifle parts. The iirm will

run day and night shifts for four months

to turn out the order, which will require

one and a half million forgings.

Brantford, Ont.—Within one month

Brantford will have a plentiful supply

of Tilbury gas purified, and therefore fit

for use. That was the statement made

recently by J. C. Macdonald, president

of the Dominion Natural Gas Co., of

Pittsburg, who was in the city in con-

ference with Mayor Spence.

Owen Sound, Ont.—Tn his report of

the proceedings of the Fire Chiefs' Con-

vention, which comes before the Coun-

cil shortly. Fire Chief Thomson strong-

ly recommends the installation of a

motor-driven combination hose and

chemical truck. The cost of this equip-

ment would be $6,500.

Ottawa, Ont.—The silver-lead indus-

try in the Kootenay is likely to be sub-

stantially benefited by the fact that bul-

lets for shrapnel shell now being manu-

factured in (^anada will be made from

Canadian lead. Hon. W. T. White, Fin-

ance Minister, has recently beer, taking

up the matter with the committee plac-

ing orders for shells, and it has now
been arranged to the satisfaction of the

smelter people at Trail.

Windsor, Ont.—The Marshall foundry,

which was completely destroyed by fire,

is being rebuilt and is nearly completed.

The plant is located on Assumption be-

tween Parent and Langlois. Mr. Mar-

shall the owner is putting up a modern

and fireproof plant. He has built up a

general gray iron jobbing business, giv-

ing special attention to sewer and water

pipe eastings for municipal work.

St. Thomas, Ont.—The National Gra-

phite Lubrication Co., of Scranton, Pa.,

has selected St. Thomas as a manufac-:

* uring place for its Canadian business.

D. ,J. Lewis, a representative of the

firm, has been in the city for several

nays, and has closed a deal with the St.

Thomas Bronze & Brass Co., and H.

Rayner & Sons, for the manufacturer of

lubricators for the present.

St. Catharines, Ont.—Plans are now
maturing for a project for further power

development in Lincoln county, which

!ire to be put into effect just ns soon as

considerable detail preparatory work

can be completed. The plan is to estab-

lish a power house on the bank of the

Sixteen-Mile Creek, using water for de-

velopment purposes from the Chippewa

creek, by means of an artificial channel

six miles in length, constructed by rock

cutting.

Harriston, Ont.—Mr. Buchanan, of

Toronto, manager of the McColl Oil Co..

has been in town completing arrange-

ments for the rebuilding of the oil works

here. The company will install two

tanks on this property and erect a build-

ing suitable for refininsr, etc. The con-

tract for the erection of the building has

been awarded to George Gray & Son, of

this town, and work will be commenced

immediately. The buildings, when com-

pleted, will cost in the neighborhood of

$20,000. Robert Reid is manager.

Hamilton, Ont.—F. J. Stewart, Wil-

loughby Ellis and E. L Sifton of the

Hydro Development; Mayor Allan and

Citv Engineer Macallum. after a con-

I'crenee to discuss the question of the

Hydro assuming control of the city

waterworks system, decided to secure

the views of a number of engineers on

the scheme, and later to obtain estimates

of the cost of the construction of a

mountain reservoir and other proposed

chanires, including i)robably a steam

auxiliary plant.

Electrical

Fergus, Ont.—Hydro-electric power
was turned on here on Oct. 24.

Dresden, Ont.—A Hydro-Electric sys-

tem is being installed here at a cost of

$10,000.

Newmarket, Ont.—A fire alarm sys-

tem, estimated to cost about $4,000, is

to be installed by the Town Council.

Point Grey, B.C.—It is understood

that an extension will be made to the

electric light system at Richmond. C.

Rummell is manager of the B.C. Electric

Railway Co., which is behind the pro-

ject.

Rodney, Ont.—It is announced that

hydro power will be delivered here. A
separate line will be run on the hydro

telephone poles from St. Thomas. A
transformer station will be built at Dut-

ton, and Glencoe will be served from

there. Another transformer station will

be built at West Lome and Rodney.

Providing the rates are satisfactory and

the four villages decide to use hydro, it

will still be several months before the

current will be available.

Newmarket, Ont.—At a special meet-

ing of the council last Thursday, a mo-

tion was passed instructing Town Clerk

Anderson to write to F. A. Gaby, chief

engineer of the Provincial Hydro-Elec-

tric Commission, and enquire if New-

market could be supplied with hydro-

electric power for street and^bouse light-

ing.

Toronto, Ont.—Runnymede Liberal

Conservative executive committee held a

meeting on Oct. 26, to discuss the ques-

tion of a hydro-electric service for the

district. The township council was re-

quested to sign an agreement with the

commission for the issue of the neces-

sary debentures and to pay for brackets

and lamps. The commission would erect

poles and wires and meter the houses at

cost price. Power could be secured from

Cooksville or Weston.
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Turret Lathe and Vertical Boring Mill Practice
By Albert A. Dowd *

Beginning with our July 9 issue this year, there have appeared more or less frequently

articles contributed by the author of this further series. To our readers who have followed

what has already been published on the above subject, and more particularly to those re-

cently added to our list of regular subscribers, it will be sufficient to state that the writer is

a thorough m,aster of his subject.

AUTOMOBILE PISTONS AND
RINGS.—II.

IN
the introductory aTticle of this

series which appeared in our No-
vember 5 issue, a variety of consid-

erations to be noted in machining auto-

mobile pistons and rings were dealt with

and discussed at length. In addition, the

procedure to be observed relative to the

first setting when machining a piston

was described and illustrated.

Second Setting of the Piston.

In the second setting of the work, the

end is to be faced, exterior turned and
ring grooves cut, but previous to tliis

the wrist pin hole is rough drilled in a

jig locating from the bored end.

Fig. 3 shows the tool layout and hold-

ing device used in this setting, the piston

itself being shown in section at A. The
end whicli has been previously bored

and faced locates the piston on a steel

ring B, which is forced on to a prepared

FIGURE 3.

portion of the fixture body C. This fix-

ture in its turn is located by the plug D
in the centre hole of the table and is held

down by the bolts E, which enter the

table tee-slots. The draw rod G is keyed
at H to a sliding fit in the base and 'S

'Production E)nclDeer, Bridgeport, Conn.

threaded at J with a quadiuple 4pi.

Acme thread. The heavy threaded col-

lar L fits the lower end and has a handle

M which extends through an opening in

the base, permitting all the movement
necessary. A collar, K, is intei-posed be-

tween the base and the operating col-

lar. The tempered steel pin F is con-

vexed at both ends and in the middle,

so tliat all strains are equalized.

In operation, the piston is first placed

on the fixture and revolved until the

holes are opposite each other. The pin

F is then inserted and the draw rod

pulled down by means of the handle M,
after which the piece is ready for ma-
chining. The purpose of the spring N
is merely to keep the draw rod up so

that no trouble will be experienced in

assembling.

Some of the tooling for this setting

is regular and some is of special con-

struction. Tool P is held in a regular

tool holder in the main turret head,

and is used for facing the end of the

piston, while the resrular tool Q rough

turns the outside. Tool U is used for

finish tnrninsr the outside and is held in

a special length holder. T. In the side-

head is a special block carrying the

three grooving tools, R, which are

clamped in place by the straps S. A
roller support is shown in the main tur-

ret head at V, the rollers W being two

in number and set in the form of a

vee. so as to relieve side strain as well

as the pressure of the cut.

The second and third operations in

this setting are shown in Figure 4. Tt

will be seen that the finishing cut on

the outside is started by the tool U in

the long tool holder T before the rough-

insr cut has been completed by the tool

Q in the side head. This would ordin-

arily not be considered ffood practice,

hut in a case of this kind where the

final flnishinar of the outside of the pis-

ton is done by grindine, there can be no

possible objection to it and the saving

in time is considerable. The finishing

cut being very light, a coarser feed may
be used, so that after the side head has

been drawn back out of the way, a very

little more time sufflces for the remain-

der of the flnishinar. The operation of

cnttinc the rinsr <rrooves is shown in the

lower nart of fl'e illustration, the tools

T? in tlic side head being used for this

purpose. Before starting the grooving

cut, the roller support V is brought

down until the rolls W are in contact

with the outside of the piston, after

which the side head is advanced at a

fine feed until the proper depth has been

reached. A final finishing cut is some-

times taken on these ring grooves, the

piston being held on a lathe fixture

during the operation.

Another Method of Handling An Anto-

mobile Piston:

In the method just described, the pis-

ton was located in the first setting by
the cored interior surfaces but was not

held by these surfaces during the pro-

cess of machining. An improvement on

the method hereinbefore mentioned is

k
MAIN HeAO TURRET

i

i

FIGUKE 4.

shown in Fig. 5, in that the work is

both located and hold during the process

of machining in the first setting, by the

coved surfaces mentioned. An internal

expanding pin chuck is nstd for the

purpose of locating and holding the pis-

ton, and although the design of tbis
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chuck may apptar somewliat complicat-

ed, in reality toere are no delicate parts

subject to breakagfe if reasonable care is

exercised in its use, nor is it liable to

get out of order. As the writer has in

the past ten years desisrued ?omething
over a hundred chucks of siitiilar con-

struction to this one, for many vari-

eties of auto pistons, and as these cliueks

have been subjected to severe usage

and more or less abuse, it follows that

the design must be thoroughly prac-

tical, for were it otliervvise, inherent

faults would have shown themselves

long since.

In the design of a chuck of this kind

there are several important points which

should be carefully noted. The chuck

should be made as nearly dirt-proof as

possible, for cast iron scale and fine

particles of parting sand working their

way into the mechanism do an immense
amount of damage. Stop pins must be

provided, so that damase will noT re-

sult from forcing the pins beyond their

normal limits when there is no piston in

position on the chuck. Considerable al-

lowance should be made when desi^n-

in?. to take care of variations in the size

of the cored surfaces.

The piston A is shown in section in

its position on the chuck body. B, which

is centered on the table by means of

the hollow stud L, and is held down by
the three tee-bolts C, whicb enter the

table tee-slots. There are six pins, H. in

the body of the chuck, the lower pins

being spaced 120 desrees apart, while

the upper ones are as far apart as the

spacinsr of the wrist pin bosses will

permit, this distance varying consid-

erably in different sizes of pistons. The
pins are controlled in their radial move-
ment by the cams D and E, in which are

angular slots asrainst whicl; the ends of

the pins bear. Attention is called to the

leather washer Z on the top of the

upper cam, which is kept well oiled and
which protects the internal mechanism
from dirt. The pins H have a shoulder

against which the coil spring's thrust so

as to force the pins back wl<en releasina'.

Pins are verv carefully fitted and laooed

in position in the cover plates Y which
are let into the body of tl'e chuck as

shown.

The operatinsr rod F is threaded in

the upper cam with a right hand thread

and in the lower with a left hand thread,

while its lower end is cylindrical and is

gplined to receive the key M in the

mitre eear J. The coil sin-ing N sup-

ports the rod and cams and has no other

purpose. The mitre gear .T is around to

a runnin? fit in the hollow stud L and is

provided with a thrust washer as shown
in the illustration. The other gear, K,
has a solid stem which is also iri'ound to

a runnin? fit in the body of the chuck

and is squared up at R to receive the

(lid (it the socket wrench I' by which the

uiecliaiiism is operated. The stem of this

socket wrench is also ground to a run-

ning fit in the body so that there will

be no wobble when revolving the gears.

The handle is bent at Q so that it can

bo used as a crank. Two stop pins, G,

are provided in the body of the chuck in

order to limit the movement of tlie cams.

The hole through which the gears are

assembled is fitted with a steel cover

plate at O in order to keep out dirt and
chips.

When the piston is placed en the

chuck it is dropped down until it rests

on the upper end of the cliuck. The
crank is then placed in position, and
the gears are revolved until the pins H

FIGURE 5.

bring up firmly against the inside of

the piston, thus locating and holding it

positively by the core. It will he seen

that as the gears are revolved the rod

F floats up and down in the lower gear

so that an equalizing action takes place

and gives an equal amount of pressure

to both the upper and lower sets of pins,

no matter how much variation tl'.ere may
be in the core. In order to act as a

driver and therefore take the strain off

from the pins, one side of the chuck body
is milled out in such shape that it forms

a shoulder against which one of the

wrist pin bosses strikes. This is not

sliown in the illustration.

In order to save time in machining,

the main head and side head are used

simultaneously in turning the outside,

the tool T being started at the top,

while the tool S in the side head is

started about half way down the pis-

ton. A rough facing cut with the tool

V in the main head may be taken at

this setting if desired, in order to gauge

the thickness of the end from the in-

side, or it may simply be marked and

finished in another setting. The tools

r, V and W and the roller support X
are used as in Fig. 4. the same ft.xture

being used for holding as that s'.iown

in Fig. 3.

The second setting of the work is not

shown as it is too simple to need illus-

tration. The work is held in a set of

scft jaws bored to the size of the rough-

ly turned exterior and the tools shown

in Fig. 2 are used to bore and face the

open end.

®
INTERESTING LOCOMOTIVE CON-

VERSION.

PARTICULARS are given by the Rail-

v.-ay Gazette of an interesting locomotive

conversion on the Great Northern Rail-

way. When engine No. 271 was built in

.luly, 1902, it had four single expansion

cylinders—two between and two outside ,

the frames — all driving the leading

coupled wheels. Stephenson valve gear

operated from the crank-axle v.ith rock-

ing levers for the outside cylinders was

fitted. In September, 1904, each cylinder

was provided with its own valve motion,

Walscliaerts' gear being fitted to the

outside cylinders and the Stephenson

gear retained for the inside. In 1911,

No. 271 was again altered by being

changed to a two-inside-cylinder engine,

the valve gear being o^ the Stephenson

type with piston valves. It was at

the same time fitted with a Schmidt

superheater.

The weight in working order is now

131,.376 pounds, of which 74.816 pounds

is carried by the drivers. Formerly it

weisrhed 138,880 pounds with 79,520

pounds, on the drivers. The heating sur-

face is 1.164 square feet, as compared

with 1.303 square feet, but to the former

must be added 343 square feet for the

superheater, and the workins pressure

has been reduced from 175 lb. per square

inch to 160 lbs. The present two cylind-

ers are each I8V2 in. by 26 ins. stroke,

as as-ainst 15 ins. by 20 ins. stroke in

the four cylinders. In its altered state

the engine is givinsr good results and has

taken a load of 372 tons at 45 miles per

hour up the Potters Bar bank.

Toronto, Ont.—The General Electric

Co., Ltd.. of London. Y.ns.. has entered

an action to recover .$75,000 from Chap-

man & Walker of Toronto. The money
claimed is an amount alleged to be due

on six debentures. They also ask fore-

closure and the appointment of a re-

ceiver and manager.
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Care and Application of Slings for Hoisting Purposes

The transportation of either heavy or light and delicate machinery from one location

to another in factories and workshops calls for crane mechanism and operation which will at

all times he effective and reliable. An accessory to these and of supreme importance is the

sling feature. The writer of this article directs attention to the latter in its various aspects,

and discus.':es in a thoroughly practical and easihj intelligible manner the procedure that

should be adopted by those responsible for the slinging of materials, whatever their nature

and shape.

AS a rule, altogether too little at-

tention is paid to slings used in

hoisting. They are often ne-

t?lected or misunderstood, even when the

main cables to which they are attached

receive careful attention. The lives of

workmen and others may be endangered

by the failure of a sling, just as cer-

tainly as by the breaking of a cable;

the slings should therefore be inspected

frequently and thoroughly, and kept in

first-class condition. Moreover, valuable

machine castings and other objects may
be seriously damaged or totally ruined,

by fallin? even a few feet. The employer

therefore has a large financial interest,

in addition to the humanitarian duty

that he owes to his men. in seeing that

the slinars in use about the workplace

are maintained in good condition, and

that they are adapted to the service to

which they are put.

The method of attaching slings to the

load and to the hook of the iioistin'- cable

is of great importance", and this part of

the work should be entrusted only to ex-

perienced and responsible persons. Loads

may often be safely hoisted by the use

of a sinsle sling, but in other cases two
or three slings may be required—the

number depending not only upon the

weiffbt of the load but also upon its

shape.

Sling Materials.

Wire cables, cliains and Tnanila ropes

are all used for slings, their relative

on the other hand, may sometimes be

used almost up to the moment of failure

with no manifest external evidence of

weakness other than the existence of

a few seemingly unimportant bruises,

although a careful microscopic examina-

tion will often disclose a multitude of

small cracks, showing that the metal has

become "fatigued" by the heavy loads

that have been lifted.

Wire-cable slings, on account of their

pliability, are often bent at very sharp

angles, not only while being adjusted to

their loads, but also when under strain.

Sharp bends of this kind should always

be carefullv avoided, not only because

they are immediately dangerous, but

also because, when taken in connection

with the twisting and untwisting to

which the strands of the cable are sub-

jected while in use, they cause rapid

deterioration of the sling. The dam-

age may be more marked in the inner

wires than in those at the surface and.

as the weakened condition of the inner

wires is likely to pass unnoticed under

ordinary inspection, unless the outer

wires show serious wear or poor condi-

tion, the slins is often continued in use

Ion? after it should bo discarded. In

makinir a thorouffh inspection of a wire-

cnble sling it is advisable to clamp the

sling in two places, and partially un-

twist the intervening: section so that the

interior wires can be seen and ex-

amined.

ITCS 1 TO fi. IM.r.STKATINO IUK < M-.r-IQI'ITy OF SI-IXGS.

strengths, for similar diameters, varying

in the order in which they are here

named. For many reasons aside from its

strength, a wire cable sling is to be

preferred to a chain or to a fiber rope

of any kind. Ordinarily, deterioration is

easily detected in win cables, .ts it is

(•ommonly ituiicated by broken strands

that are readily discoverable by an ex-

perieneed and qualified inspector. Chains,

•Kroiii thp Truvollors Rtnndnrd.

In placing a sling about a load, it is

important to see that the turns of the

sling do not lie one over another, because

an excessive strain is likely to be thrown
upon one of them unless careful atten-

tion is given to this point. A sling com-
posed of a single length of wire cable,

with spliced eyes, should never be used

for hoisting a heavy load, by hooking in-

to only one of the eyes; because if this

is done there will be a tendency for the

load to revolve, thus unwinding the cable

and permitting the splice to slip. On the

other hand, when using a doubled sling

with both ends engaged in the hoisting

hook, it is important to adjust the sling

so as to equalize the stress throughout

the sling as nearly as possible, and to

prevent it from becoming unduly local-

ized or concentrated in certain parts.

When placing chain slings about loads,

carefully avoid twisting the chains, be-

cause if they are twisted an excessive

load may be thrown upon some of the

links.

All slings should be kept in good con-

dition, and special attention should be
paid to those used out-of-doors. Chain
slings should be oiled to prevent rust-

ing, and slings made of wire rope should

be treated with oil, or preferably with

special dressings prepared for this pur-

pose, also to prevent rusting. The inner

wires often become corroded through ex-

posure to the weather, even when the

outer ones remain in comparatively good
condition.

Stresses on Slings.

The stresses thrown upon slings and
ropes vary a great deal with conditions,

and are often influenced to a marked de-

gree by circumstances which tlie casual

observer might consider trivial and un-

important. In particular, the inclina-

tion or obliquity of the sling, in those

parts which lie between the supporting

hook and the points at which the sling

(irst touches the load, must be carefully

considered, as it is a highly important
feature in connection with safety. The
men who have to deal with slings often

know very little about this subject, and
we therefore give a number of outline

sketches, which may help to make it

clear.

In order to fix the attention upon the

effect that the obliquity of the sling

has upon the intensity of the stress,

and avoid the necessity of repeatedly

qualifying our statements so as to make
allowance for the st'iflPness of wire
cables and for other circumstances, we
shall assume that the sling is perfectly

flexible in all the cases shown in the

sketches, and also that the load is sym-
metrical in shape and s>Tnraetrically

supported, and that the branches of the

sling (between the hook and the load)

are equal in length and equally inclined.
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For simplicity we shatt-also assume that

th« total load to be supported is 2,000
pounds in each case, in the first five

diagrams.

Under these conditions, it' the ends
of the sling are exactly vertical, as in

Fig. 1, the stress on each one of them
will evidently be 1,000 pounds. If the

ends are inclined, however, as shown
in Figs. 2, 3, 4 and 5, the stress upon
each of them will be greater than 1,000
pounds in every case, and it will in-

crease as the obliquity of the ends in-

creases,—that is to say, as they become
more and more inclined toward a hori-

zontal position. We shall not undertake
to explain this fact fully, because a pro-
per understanding of it calls for a know-
ledge of the elements of theoretical me-
chanics, and readers who possess this

knowledge will perceive the reason for
the increased stress, without explana-
tion. Tn brief, however, we may say
that the stress on eac!i of the inclined
ends must have a vertical component
equal to 1,000 pounds; and as there
must also be a horizontal component
whenever the sling stands obliquely, the
total tension in each of tlip inclined ends
must always exceed 1.000 pounds.

If the sling is of such a length that its

ends, between the hook and the load,
are inclined to the horizontal at an angle
of 60 deurrees. as indicated in Fig. 2, the
stress on each end will be 1.5.,5 per cent.
greater than it would be if the ends were
vertical, as in Fisr. 1. That is. in Fig.
2, each end will be subject to a total
stress of 1,155 pounds. If the ends of
the sling make an angle of 45 degrees
with the horizontal, as shown in Fig. 3,

the tension on each of them will be 1,414
pounds; and if they lie at a still greater
obliquity, so as to make an angle of 30
degrees with the horizontal as shown in
Fig. 4, each of them will be subject to
a stress of. 2.000 pounds. If the obli-
quity increase still further, the stress
will also continue to increase, but in a
yet more rapid ratio ; and when the ends
of the sling approach the horizontal po-
sition quite closely, the stress upon them
may become very great indeed. For ex-
ample, if the sling were so short that
its ends made an angle of only 5 de-
grees with the horizontal, as indicated
in Fie-. 5. each end would have to sup-
port a stress of 11.474 pounds.
These figures show very clearly the

importance of giving careful attention
to the inclination of the free ends of
the slina:. Men engased in hoisting too
often take it for granted tliat the ten-
sion on a sling is everywhere t!ie same,
and if the sling be strong enough to sup-
port the load in safety when the ends
are vertical, they assume that it is safe
to hook it around the load in any waj'
whatever. It is plain, from what has
been said above, that this is far from

being the case. The sling should always
be long enough to allow the ends to be

at least as steep as shown in Fig. 3; or,

in other words, the ends should never
make an angle of less than 45 degrees
with the ground.

Three Part Slings.

In lifting large plates of steel, or

heavy castings of a circular shape, three-

part slings are often used, as indicated

in Fig. 6. In such a case, the three parts

of the sling should be substantially

equal in length, and the points at which
the sling grips the load should be sel-

ected so that the strain will be the same
on each of the three branches, so far as

this can be judged by the man in charge

of the operation. If the load consists

of a circular ring or plate of uniform
section, this would correspond to mak-
ing the points of contact equidistant

around the edge; but if some part of the

jdate or casting has a heavy projection

upon it, then two of the branches of

the slins: should be put nearer to this

heavy region.

The steepness of the ends of three-

)>art slings should confomri with the same
piinciples that have already been out-

lined, abovi'. in connection with slings

FIGS. 7 AND 8. ILLUSTIiATING .SLl.Ni;
PTtRSSTTRE AGAINST LOAD AND I'SE OF

WOOD CORNER PIECEiS.

of the two-part or usual type. Thus if

the load weighs 3,000 pounds, and the

three branches of the sling arc exactly

vertical, each branch will be subject to

a stress of 1,000 pounds; whereas if tTie

load is still 3.000 pounds, and each

branch of the sling makes an angle of 45
degi-ees with the horizontal, then the

load on each branch will be 1.414 pounds,

on account of the inclination. Similarly,

if each branch of the slins make an in-

clination of 30 decrees with the horizon-

tal, and the total load is 3,000 pounds,

then each brancli will be subject to a

stress of 2,000 pounds; and under the

.same conditions, if each branch of the

three-part sling make an angle of only

5 decrees with the horizontal, as in Fig.

5. then eacli will be subject to a stress

of 11.474 pounds.

The accompanying table shows the way
in which the stress changes in two-part

and three-part slinars, for various irir

elinations of the ends to the horizontal.

The use of the table will be evident,

from what has already been said and

from the illustrations which, follow:-

—

Effect of the Obliquity of a Sling.

STUI':«5S U.N SLING, I'EU I'ULND UF
TOTAL LOAD.

Augle
Between Two-part Tbree-part
Sllug aud Sling Sling
JlunZDiital (Fltfii. i to 5) (F)g. 0.)

0* 6.737 lbs. S.bUS lbs.
10 2Ji<» IMM
15 l.S)3i ].:a>ii

20 1.4«L' 0.U75

30°
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mended. Wooden corner-pieces are often

provided, as shown in Fig. 8, for use in

hoistina: loads with sliarp angles. If

pads of burlap or other soft material

are used, they should be thick and
heavy enough to sustain the pressure

well, and to distribute it over a consid-

erable area, instead of allowin;? it to

be concentrated directly at the edges of

the object to be lifted.

Care of Slings.

Slings should always be kept in good

condition, and when not in use they

should be stored in a place specially pro-

vided for them, and locked up. They
should be in charge of an experienced

man, who should be held responsible for

their condition. The man charged with

the care of the slin?s should give them

out as they are needed, and always with

due regard to the use to which they are

to be put. ' In this way it is possible to

guard, effectively, as-ainst the workmen
nsin<r slino-s of inadequate strength.

All slings should be promptly re-

turned to the official custodian, when
they are no loncer needed for the work
for which they were given out. As an

additional precnution, every sling should

be provided with a small metal identi-

fication tae. which should be firmly fas-

tened to it. The ta? should give the

maximum stress that the sling can safe-

ly wit'^stand in use. and in the case of

a chain slins it should also give the

date of the last annealing.

-®-

LOCOMOTIVE STAYBOLTS.

THE cost of repairing a broken stay-

bolt, said C. A. Seley in a paper read

before the New York Railway Club,

even if the work can be combined with

other necessary work, is not simply that

of the labor and material employed, but

also some portion of the value of the ser-

vice of the engine wliich is Inst there-

by, and if the actual costs of staybolt

maintenance and other maUers incident

thereto were closely compulod. very good

reasons for means of improvement would

be manifest. Not that improvements

have not been made. Makers have been

diligent in producina; special stnybolt

irons with more lastin<r qualities to stand

the peculiar requiremnnts of llieir ser-

vice. Bv the use of special mixtures,

and methods of piling and working, spe-

riaT brands of iron are produced which

sive very excellent results, but the Ireak-

asp of snlid staybnlts has not been en-

tirelv stopped by such mean".

With n weH-desi9Tied and well-built

boiler equipped with solid staybolts,

there should not be serious staybolt

trouble nntil about the third vcar of its

use. In other words, the solid staybolt

in modern well-desiomed boilers, is

frow SO per cent, to 75 per cent, perfect,

based on 100 per cent, being the life

of the average firebox, which is now
about five years.

Causes of Breakage.

Experiments have been ni.'-.de showing

the relative expansions of the firebox

and the outer boiler sheets when under

pressure, proving they are not alike;

therefore the staybolts, in addition to

the tensile load imposed by the pressure,

have also an angular strain due to these

irregularities. It is these angular move-

ments many times repeated that ac-

count for broken staybolts, for the direct

pull is taken care of by a relatively higli

factor of safety.

In proof of the latter statement, as-

sume staybolts with % in. diameter at

smallest portion, spaced 4 in. by 4 in.

in a boiler carrying 200 lbs. steam pres-

sure. Each bolt supports 16 sq. in. and

a consequent load of 3,200 lbs. The bolt

area is .60132 sq. in. and the above load

is therefore .5,320 lbs, per sq. in. As
staybolt iron has generally not less than

48,000 lbs. ultimate tensile strength the

factor of safety exceeds nine. This

proves the undesirability of large stay-

bolts, as with large sizes there is an in-

crease of rigidity, whereas the desirable

feature is flexibility.

It seems clear that they do not break

on account of lack of strength of cross

section, but on account of the over-

stressing of the outer fibre due to ang-

ular vibration, and it misht be well to

theorize as to when the initial checlc

. or break in the outer fibre occurs. Re-

ference has been made to tests showing

ansular movements of sheets and stay-

bolts under pressure, but it is likely

that these do not produce the extreme

movement which may account for the

initial check or failure of the outer

fibre, which progresses aiadually in-

ward and results finally in complete

fracture.

In the matter of irregular tem.peral'ire

of the sheets, produced by rapid and ':n-

cven heating of the firebox in (Iring u|).

also in cooling down and washins:, it is

believed that then the angularity is

srentest, and is accountable for the in-

itial cheeks, although at these times

there is no pull on the bolts. After

water circulation is well started, un-

doubtedly the amount of anarular move-

ment is sreatly reduced, althoush re-

maining in some degree, but the damage
has been done, tlie check lias started and

in course of time evidnnced by the com-

plete fracture.

Remedying the Trouble.

Now, what is the remedy? More flex-

ibility of the body of the bolt between

the sheets to reduce the stress on the

outer fibre so that the initial check wil]

not occur, and also reduce their

strength as levers to punish the firebox

material, reduce the buckling and save

the fireboxes. It is manifestly impossible

to correct the handling of eneines at ter-

minals so that these irregular tempera-

tures and stresses will be doLC away

with. Availability of power is the first

consideration and terminal forces are

under extreme pressure to get engines

turned in the shortest possible time, and

those not in a hurry get the same treat-

ment generally in respect to the matters

which contribute to staybolt breakage

and firebox cracking.

Recognizing the necessity of meeting

the situation and demands for availabil-

ity of power, many railroads l:ave in-

stalled improvements in washing out

which contribute materially to that phase

of the question. Bright minds have also

been at work on the staybolt structure

and some very meritorious designs have

been produced, but generally at consid-

erable increase over the Solid iiolt, both

as to first cost and application cost.

The importance of the necessity for ex-

tension of staybolt life and increase of

locomotive availability will, however,

justify increased cost, the degree of the

latter being dependent upon conditions.

Owing to staybolt breakages occur-

ring generally close to the outside

sheet, the earlier attempts to secure

flexibility of the staybolt structure,

were to chantre the outer end to a ball

and socket form, w;ich gave complete

and absolute flexibility at that .end.

This idea originated on the Pennsyl-

vania Railroad, and is in extensive use

there and elsewhere at the present time

and has served as the basis of subsequent

modifications and improvements of the

various staybolts of that type and

which are generally and commercially

known as flexible staybolts.

One of the more recent developments

in the art aims directly to increase the

flexibility of the body of the staybolt

to eliminate breaka^'e and also save the

firebox sheets by the simple expedient

of making staybolts with a body of two
pieces of half-round iron, thus having

two neutral axes, each much closer to

the outer flb'-e than in the solid section;

then by twisting the body there is en-

sured the greatest flexibility in every

direction in which a lateral stress may
come to it.

The ends of t'teso boHs are larger

than the boifly and take the usual stay-

bolt thread and at the same cos! as that

of solid bolts. As they have a relative

flexibility of body seversil times that of

solid bolts of equivalent cross section,

it is reasonable to believe that the outer

fibre stresses have now been reduced so

as to orive such liolts a life of three, four
or half a dozen times that of soljd bolts,

and it can be reasonably expected .that

these bolts will last the life or rh9re

of the average flrebox. '' "'
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SHAFT-STRAIGHTENING PRESS.
By Armley Leeds.

THE general poliey in tlif machine

shop organization of relieving the

higlier class of workmen of the

purely mechanical and laborious branches

of the work has grown to be one of the

essentials of successful operation. The
effect of this has been to raise the wages

of both the high and low-grade me-

chanics, and to vastly increase the effi-

ciency of both.

One of the wasteful jobs in connection

with lathe work is the preparation of

shafting for turning. The cutting off,

centering and straightening of shafting

wheel than tiie bar shown, and heavy
work will be made much easier by pro-

viding two blocks of suitable size and
shape, so that the shaft can be rolled

from the straightening blocks to the test

centres and vice versa.

®-

TOOLS FOR AN UNIQUE DRAWING
OPERATION.

By L. E. Gehman.

IN the manufacture of typewriters, ad-

ding machines, and, in fact, all machines

consisting of a multiplicity of parts, it is

highly desirable to reduce the number as

much as possible. The quality of steel

.SHAFT STRAIGHTENING DEVICE

on tlie lathe is not only tedious and ex-

pensive, but is not attractive work for

the ambitious machine hand. Of course,

the straightening of arbors and spindles,

particularly where no marking of the

shafts is permitted, is an art in itself,

and is a job of which, if successfully

done, no mechanic need be ashamed.
Nevertheless, a great deal can be saved

by having as much as possible of the

work done on a suitable machine by a

lower grade of help.

The illustration shows a simple shaft

straightening press that can be attached

to or set up in close proximity to the

centering machine. The body is of cast

iron and is cast in a single piece. The
screw is Vi inch pitch, and works in a

bronze nut which is pressed in from be-

low by simply bringing the screw down
into it against the bottom. The length

of the fixture can be made as desired,

but about 3 feet 6 inches has been found

to be the most suitable. The shaft sup-

porting the test centres is made to be

conveniently moved in either direction

to accommodate different lengths of

shaft. The blocks BB can be moved
back and forth to suit long and short

kinks and, for heavy work, the holding

down bolt shown in the end view is

used. It has been found that, where

much small work is done, the screw is

better provided with a heavy hand

that permits of its being readily drawn
and formed renders parts made of thi.s

material remarkably well suited to per-

icrm a number of different offices usual-

ly performed by several different pieces.

The adding machine part herein describ-

ed, is an excellent example of this appli-

cation of steel. It consists of a sheet

metal crank arm with the hub drawn

making the arm and hub separately, and
soldering, riveting or brazing them to-

gether, or swaging the hub.

The various steps in the process of

manufacture are shown in Fis;. I. The
blank A is made from strips of soft cold-

rolled steel stock, 1 11-16 inches wide

and .0.50 inch thick. At B, the hub has

been drawn and trimmed, and at C the

process has been completed by the bend-

ing operation. The punch and die for

the first operation are shown in Fig. 2

and are of a very useful progressive

type. This principle has been described

in connection with various articles in

Canadian Machinery and therefore need

only be mentioned here.

An elevation view of the piercing and

blanking punches is shown at A, while

B represents a plan and elevation view

of the die. The stock is kept in position

by the guide G, which is actuated by a

formed flat spring. The sprinsr stop S
serves to gauge the feeding of the stock

at each stroke of the press. The blank

is, of course, made a sufficient amount
larger than the finished part to allow

for drawing and to prevent distortion.

The hole at the small end of the blank

is pierced 0.107 inch in diameter and the

one at the otlier end, 0.55 inch. The
latter is reamed to 0.067 inch in diamet-

er so as to produce smooth, even edges

on the finished hub, and is used as a pilot

hole in the drawing operation as well.

The drawing die is shown in Fig. 3.

The blank is laid on the die D and is lo-

cated by the nest plate N. The tit on

the end of the punch P engage.^ with the

FIG. 1. STEPS IN ADDING .M.\CHINE CRANK MANUFACTURE.

from the blank from which the piece is

made. This method has been recently

adopted in one of our most up-to-date

factories and has resulted in an enorm-

ous saving in cost over the old process of

reamed hole in the blank and draws the

metal down into the cone sliaped portion

of the spring pad die R.

As the punch moves further down, the

stock is securely held between the punch
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and the spring pad and, as the full

diameter of the punch enters the stock,

it is pressed out against the sides of the

liole in the die to its full size. When
the stroke is completed and the hub
drawn to its full length, the spring pad
serves to eject the part. The metal is

thus drawn down at one stroke to nearly

one-third its original thickness.

The next operation, p.fter drawing, is

the trimming of the blank to its finished

size. The punch and die for this pur-

pK>se must be very carefully made as its

purpose is to give neat finished edges as

well as correct size to the article. In

this case, the male part of the die or

punch is on the bottom and is shown at

P. The drawn part is laid on the punch,

being located by the pins M and N. The

scrap is forced down over the punch and

is cut in two by the knife edges K K as

the die reaches the bottom of its stroke.

The trimmed part is carried up into

the die J and is ejected by. thf stripner

S which is actuated by the spring R. Be-

ing inclined, very much facilitates keep-

ing the press clear.

The last operation consists of bend-

ing the prank arm to the sliape shown at

0, Fig. 1. This is done in the ]n;neh and

die shown in Fig. 5. The part is loeated

by the pin Q in the centre of the die B,

which has the necessary steps cut in it

to make the desired bends. The first

l)end is made by the spring punch W

tjs

I

tr

#^^o "-^y

Sil_2S_L_^Lj^

L/J" UJonj

•V.--— --... ..I. i^j

which forces the stock over the first step

in the die. While, it is firmly held in
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HEAVY BEADING MACHINE.

THK aceoinpanying: illustration

shows a new machine of rigid and
substantial construction designed

by the Niagara Machine and Tool Works
of Buffalo, N.Y. It is intended for bead-

ing, swaging and similar operations

along the edges of sheet material in the

manufacture of automobile parts, steel

barrels, etc.

A novel feature of this machine con-

sists in the belt-driven raising and lower-

UPAVY BEADINCi MACHINE.

ing device for the upper main shaft. The
clutch, pulley F drives a worm and wheel

by pieans of bevel and spur gears. The
worm wheel is keyed to the shaft E,

which carries on each end an eccentric

and adjustable pitman; the latter being

pivoted to the upper main shaft bear-

ings. The motion of the attachment is

controlled by the hand lever H, to en-

able the operator to start and stop the

upper shaft in any position. This is a
very important feature, as it is frequent-

ly necessary to engage the work gradu-

ally or to hold the upper shaft in a cer-

tain position while the beading and
swaging operations take place. The
worm runs in an oil chamber and anti-

friction bearings are provided to take

up the end thrust. The main shaft is

driven from a clutch pulley controlled

by foot treadle. Compensating gears

always maintain the correct mesh be-

tween the gears of the two main shafts.

The operating lever for the shaft-rais-

ing device and the clutch treadle are lo-

cated in front of the machine in con-

venient position for the operator. The
main details of the machine are as fol-

lows:—Diameter of main shaft, 2V2 ins.;

minimum distance between shafts, 6 ins.

;

maximum distance between shafts, 8

ins.; ratio of gearing, 1.7Vi; weight

about 1,600 lbs.

MULTIPLE SPINDLE DRILLS.
THE multiple spindle drills here de-

scribed are a product of the Edwin Har-
rington Son & Co., Philadelphia, Pa.,

and are known as their No. 62A and 63A
types. The former only is illustrated

here.

Both machines have the same frame
l)ut heads of different size. They have

:i powerful drive and easily operated

rack feed. Provision is made for the

full rated number of spindle pinions so

that, if purchased with less, the remain-

der can be added at any time. All spin-

dle dimensions refer to regular equip-

ment of 1 inch capacity, but lighter

sirindle units for smaller drills can be

used, or the machine can be equipped

with spindles of greater capacity than

1 inch, in a less number, depending on

the size. The driving power is sufficient

to handle the rated number of drills in

cast iron at a peripheral drill speed of
65 feet per minute.

The head is a solid casting rigidly

braced to prevent springing and is fully

counterbalanced, being connected by two
chains. The radius bars are of cast steel

clamped to the head by bolts through the
flange. Each spindle runs in a bronze
bushing, and is driven by a heat treated

pinion through two hardened universal

joints and telescoping shaft with ball-

thrust bearings. Quick vertical adjust-

ment for different drill lengths is made
in any layout without moving the radius

arms.

The drive is by belt and beVel gears to

the head, with a compact train of spur
gears driving the spindles. The top
shaft is mounted on roller bearings and
provision for lubrication is very com-
plete. Belt driven machines, with 7 ins.

or wider belt, are provided with an ec-

centric sleeve within the lower cone for

decreasing the centre distance when
shifting the belt. In motor driven ma-
chines, a variable speed motor drives di-

rectly to the upper pulley. Belt drive

can be provided through a change gear

box when required.

The feed is driven by belt from the

vertical shaft with three geared changes

by sliding key. A strong planetary train

NO. e2A—MULTIPLE SPINDLE DRILL EQUIPPED WITH 12-1 In.
SPINDLES.
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of spur gears on the rack pinion shaft

reduces the strain on the worm gear

teeth. The worm has both hand and

automatic trip besides a quick operating

clutch for rapid hand movement of the

head.

The frame of these machines is unusu-

ally heavy, while the base is heavily rib-

bed and provided with T-slots, oil gutter,

and settling tank. An extension is bolt-

ed to the rear of the base for the cone

bracket or motor as required. The table

is of the open box type with large planed

top surface and three T-slots. An oil

being 57 inches in diameter. The cylin-

ders are 22 ins. diameter by 28 ins.

stroke, and the total weight of each unit

without the tender is 190,000 pounds,

when in running order. The working
steam pressure is 180 pounds per sq.

inch, and a latest Schmidt type of super-

heater adds from 200° to 250° super-

heat. The draw-bar pull is 36,300

pounds. Walsliaert valve gear is in-

stalled. The boiler staybolts are all of

the flexible type and a radial buflfer is

fitted between the engine and tender.

The head light is electric as are also the

doubt that through the present struggle

many of the local works would have their

activities more or less transferred to the

preparation of warlike material. Gen-

erally the development of weapons in

war had followed to some extent the

development of the use of tools in the

more peaceful operations of life. In all

directions the utilization of the improve-

ments of engineering in the operations

carried on was greatly increasing. At
all times, almost the finest developments

of the engineer's work had been for war,

and a "Teat stimulus to invention has

PACIFIC GREAT EASTERN RAILROAD OIL I'IRED LOCOJK ITIVE liUILT BY THE KIN GSTON I.UCI ).M nil \ i; i 'i i., KI.NUSTO-N. u.NT.

pump with distributing piping can be

provided and is driven by belt from the

cone shaft.

The drilling capacity of the 62A ma-
chine in cast iron is twelve 1-incli holes,

and of the 63A, sixteen 1-inch holes.

For both machines, the spindle speeds

range from 162 to 325 r.p.m., the range

of feeds per revolution from either .005

to .015 or from .005 to .010 inches; the

sizes of motor 25 h.p. and 35 h.p. re-

spectively; and the motor speeds from
750 to 1.500 r.p.m.

The space occupied by each machine,

belt-driven, is 11 ft. 6 ins. x 4 ft. 7 ins.,

and 11 ft. llins. x 4 ft. 7 ins. respec-

tively, the corresponding dimen.sions for

motor-drive being 11 ft. x 4 ft. 7 ins.,

and lift. 6 ins. x 4"ft. 7 ins. The weights

range from 8,200 to 9,000 pounds, for

the respective machines, dependent on

the type of drive.

other lights, electricity being furnished

bv a turbo-generator set.

OIL BURNING LOCOMOTIVES.
THE Canadian Locomotive Co., Kings-

ton, Ont., have completed two oil-burn-

ing locomotives for the new Pacific Great

Eastern line. This is a road running out

of Vancouver to connect up that city

with the Grand Trunk Pacific Railway.

One of these oil-burners was completed
during this last week and was given a

few preliminary runs around the yards
of the shops.

Each locomotive has four driving

axlea and one leading axle, the drivers

ENGINEER'S INVENTIVE FACULTY
PARAMOUNT.

IN the course of his recent presidential

address before the Manchester Associa-

tion of Engineers, Edward G. Hiller

n;aile the statement that "testing and

card indexing are good in their place, but

tliey can be run to death, and some-

times there is rather too much of the

testing regimen in our technical col-

leges; young men standing about with

thermometers, indicators and tlie like

and making notes—much like the card

index and filing firms who set out to

convince young men going into business

that to ensure success they only need to

purchase the complete card index and

filing equipment.

"After all, testing is only register-

ing what has been done, and although

much is to be learned from it, it should

not be exalted to the chief place in en-

pineprin<r. Engineers have to do things

and to find the best way of doing them.

The inventive faculty is the essential fac-

tor. The inventor, the man of mechan-
ical capacity, is the foundation of the

enirineer.

"

The Engineer and the War.
Discussing the relation of the enarineer

to war, he pointed out that, although

local entrineering activities were mainly
of a peaceful nature, yet there was little

proceeded from the desire of nations to

make themselves strong.

Continuing, Mr. Hiller said tliat much
has been made during tlie last few weeks
of the relation of the engineer to the

war in the matter of trade. The opera-

tions of trade are not of the nature of

war. People come together to bargain

only in an atmosphere of peace, and a

.sale and purchase is a mutual agree-

ment which can be conducted only when
the operations of war, as we know them,

are absent. Some of the talk, therefore-

about trade war proceeds from a con-

fusion of ideas.

The true trade war in the engineer's

sphere is intellectual, and by it ulti-

mately we stand or fall. If, owing to

the war, current's of trade are diverted

in our direction, this diversion may
only be temporary unless, by advances

in our invention, organization, produc-

tion, or distribution, our engineers ensure

that the product supplied is superior to

that which it has replaced, both in suit-

ability and price. In the ordinary course

of the natural peaceful development of

commerce, this result has already been
obtained in many cases.

Although the present conditions give

special opportunities, these are probably

not so permanent or so good for the

country as those of the ordinary peaceful

commerce, but they may be regarded

rather as some partial compensation for

the inevitable loss all round which war
brings.
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Series of Practical Questions and Answers for Mechanics
Every care ia being taken to include only pertinent, practical queationt, and give tame direct

reliable antwers. Catch questions will be avoided. Arithmetic, consisting of simple addition,
subtraction, multiplication and division will be found a useful companion study.

Question.—A drop weight for break-

ing iron weighs 900 pounds and has a

fall of 30 feet. What would be its velo-

city when striking a blow?

Answer.—From formula

v= V2gh we have v =V2X32.16X30

=:\/ 1829.60= 42.77 ft. per sec.
t * •

Question.—In the above problem, if

the weight struck a bar of iron bending

it ^2 in., but not breaking it, what would

be the force of the blow?

Answer.—The weight must be stopped

in the space of 1/2 in. The work neces-

sary to raise 900 lbs. 30 ft.=900X30
foot pounds and this must be expended

within 1/2 in.=.5/12 ft. The force of the

blow then is

900X30X12 = 648000 pounds.

Question. — Suppose the head of a

steam hammer weighed 5,000 pounds and

had a stroke of 4 ft., and the steam

were cut off and exhaust opened at Vi

stroke which gave the hammer a velocity

of 60 ft. per sec, what would be the

force of the blow if the work were com-

pressed 1 inchf

Answer.—The height to which a body

would have to be raised to acquire a fall-

ing velocity of 60 ft. per sec. would be

v' 60X60
h== — or h = = 55.97 ft.

2g 2X32.16
The total force of the blow then would

be equal to that of the hammer upon

falling 55.97-f3=.58.97 ft. or force of

the blow =
58.9X5000X12— = 3.543,000 pounds.

Question.—A steel column 30 ft. high,

2 ft. cross section and weighing 4 tons,

falls over on its side. What would be its

kinetic energy?

Answer.—The centre of gravity of the

column would fall 15—1=14 ft. Its

average velocity then would be

v= V2g"hror v=V2X32.16X14= 30

ft. per sec.

Kinetic energy=y2 mv'

Where v =: velocity in ft. per sec.

w
m=mass^ — where w = weight.

and g = force of gravity

Formula becomes energy =
w
— vM tons= 8000 lbs.

2g

32.16.

Kinetic energy upon striking the floor

then is

8000

X 30X30=111,940.3 ft. lbs.

2X32.16
• • •

Question.—What force would be re-

quired to punch a one and one-quarter

inch hole in a steel plate one inch thick?

Answer,—Ultimate shearing strength

is about 20,000 pounds per square inch.

Shearing area is equal to the circumfer-

ence of the hole multiplied by its depth.

Shearing area = 1.25X3.1416X1=
3.927 sq. in.

Force re(iuired is 3.927 X 70,000 =
274,890 pounds or about 1371/2 tons.

• • •

Question.—A cast iron bar, whose
cross section is in the form of an ellipse

carries a tensile load of 180,000pounds.

Its two diameters are 6 and 8 inches,

what safety factor is employed?

Answer.—The area of an ellipse is

half tlie long diameter multiplied by half

the short diameter multiplied by 3.1416.

Area = 3X4X3.1416=37.699.
Load per sq. inch=

180,000

=4774 . 6 pounds.

37.699

Breaking tensile load of cast iron is

18,000 pounds per sq. in. Safety factor

18,000

then is —^3.77.
4774.6

( # »

Question.—Which is the stronger

weight for weight, a bar of Georgia pine,

or a bar of steel. The tensile strength of

steel is 90,000 pounds per inch, the ten-

sile strength of Georgia pine is 12,000

pounds and its specific gravity is . 65.

Answer.—1 cubic inch of water

weighs .0361 pounds 1 cubic inch of

Georgia pine would weigh .0361X-65=
.02346 pound.

1 cubic inch of steel weighs .2816

pound.

.2816

Steel then is = 12 times as

. 02346

heavy as the wood.

Strength of steel is 90,000 pounds per

sq. in.

Strength of equal weight of pine

=12,000X12=144,000 pounds. Wood
144

then is ^=1.6 times as strong.

90

Question.—A driving pulley is 64

inches in diameter, and a driven pulley

which runs at 120 revolutions per minute
is 21/2 feet in diameter. What is the

speed of the driving shaft?

Answer.—The r.p.m. of the driver

multiplied by its diameter must equal

the r.p.m. of the driver multiplied by its

diameter.

Speed of driving shaft then is,

120X30= 56 . 25 r.p.m.

64
• • •

Question.—An emery wheel is to be set

up to run at 1,200 r.p.m. The pulleys on
the countershaft are 20 and 8 inches in

diameter. Tlie pulley on the wheel arbor

is 6 inches in diameter and the line shaft

runs at 180 r.p.m. What sized pulley

should be put on the lineshaft.

Answer— 1,200X6X8 = 180X20X
diameter of line shaft pulley,

or diameter of lineshaft pulley

1200X6X8= = 16 inches.

180X20
• * «

Question.—A metal box- 10 inches by
12 inches by 24 inches long inside ia

filled with 1 inch steel balls. How many
quarts of oil would the box hold besides.

Answer.—The volume of the box is

10X12X24=2880 cu. ins.

Number of balls=2880.

Space occupied by one ball=l'X-5236
=.5236.

Total space occupied by balls=2880

X- 5236=1507. 968 cubic inches.

Space filled with oil is 2880—1507.968
=1372.032 cubic inches.

1372.032

No. of quarts= X4=19.9.
277.274

Question.—Allowing one gallon of

paint to every 500 square feet of sur-

face, how many gallons per ton would

be required to paint 2-inch bar iron.

Answer.—The surface area for every

foot of bar=
2X3.1416X12

-=.04361 sq. ft.

1728

Weight per foot of bar=2'X-7854

X12X-283= 10.67 pounds.

.04361X2000
1 ton of iron contains

10.67

=8.17 sq. ft. neglecting ends of bars.

Qallons per ton=:

8.17

500

.0163 gallon.
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THE POWER SOURCE IN FACTORIES.

W 11 ILK mucli attention has been bRstowpil upon and
con.siflcration g-iven to the perfectinjj: of machines
and raisinjr the elTiciency standard of their oper-

ators in order to secure hig^her degree quality and in-

creased quantity of product with, shall we say, a pro-

portionate distribution of the fruits of achievement, no
very conspicuous effort has been made, and that only spas-

modic at best, to deal with the question of power at its

source. To some extent, and more perhaps than we care

to specify, this condition of affairs has been largely due to

the more or less uninterrupted and lengthened period of

business prosperity that preceded the present depression.

Then, it was more than anything else, simply a matter of

ensuring that that the motive power did not fail, and

questions of economy and efficiency had to give place to

operation reliability. The latter feature is of course not

only highly desirable, but may be termed a necessity at

all times. To secure reliability, however, need not be ex-

cuse to sacrifice economy, and to obtain the former at the

expense of the latter shows either a lack of appreciation

of what can be accomplished by the intelligent operation

of the factory power plant or a persistency to believe

—

ample evidences otherwise notwithstanding, that to keep

going matters most.

In spite of all this, however, and whether our attitude

be either of those above stated or other equivalent, this

matter of economy with efficiency, or shall we say economy
with reliability will come home to roost, and in nine cases

out of ten, to be moderate in our estimate, we succumb,

and the steam power plant, which by its reliability gave
us, not what its capabilities were, but the much under-

estimated proportion of these we chose as a safe margin
for continuous operation, is relegated to the scrap heap.

We succumb, as has been said, by purchasing power in-

stead of generating it, as was our wont, and we reach that

stage wholly as a result of the mistaken idea that steam

power cannot be generated by us to hold its own both from
the economy and reliability standpoints, against that pur-

chasable.

It is not our aim at this writing to discuss the question

of factory motive power with the idea of making com-
parisons, rather is it our purpose to draw attention to the

fact, that the slowing-down of the wheels of industry

should be taken advantage of to look closely and thought-

fully into the subject, familiarizing ourselves not only
with what research and investigation have proved in the

manipulation of steam power plants but with the aptitude

of the men who operate them.

An expert salesman in any line of business seldom fails

to win out, and in the selling of power for manufacturing
purposes he has not usually a too formidable task ahead.

That such sliould be the case is not justifiable, and is cer-

tainly only attributable to lack of appreciation of what
can be done to put on a competitive basis one's own
power generating plant. It has been estimated that nine

out of every ten steam power plants in connection with

factories in the Province of Ontario alone can be at one
and the same time increased in economy and efficiency for

the most part by simply tuning-up and by bringing the

operation feature into conformity with present-day, high-

degree performance practice. Want of economy in the

factory power plant is by no means an incurable disease,

even although its symptoms be fairly widespread in the

different unit ramifications; neither are the remedies to

be applied to bring the whole to the equivalent efficiency

basis of the particular product of the factory such as to

warrant wholesale scrapping and substitution.

In an early issue of Canadian Machinery we will start

publication of a short series of articles dealing with this

ipiestion of steam power plant economy and efficiency,

and as the subject matter will largely consist of a recital

of actual existent, uneconomical and inefficient conditions

of operation, the steps taken to remedy these, and the

success achieved, the information will be so interesting

and valuable both to factory managements and their

power staffs as to make effective appeal and bring about

an improved set of conditions with respect to this im-

portant yet much neglected department of manufacturing
enterprise.
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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 40

Lake Superior, char-

coal, Chicago 15 75

Ferro Nickel pig iron

(Soo) 25 00

Montreal. Toronto.

Middlesboro, No. 3.... 17 75 19 50

Carron, special 21 00 22 75

Carron, soft 21 00 22 75

Cleveland, No. 3 17 75 19 50

Clarence, No. 3> 17 75 19 50

Glengarnock 20 00 2175
Summerlee, No. 1 21 00 22 75

Summerlee, No. 3 20 00 21 75

Michigan charcoal iron. 25 00

Victoria, No. 1 18 00 17 00

Victoria, No. 2X 18 00 17 00

Victoria, No. 2 Plain.. 18 00 17 00

Finished Nuts up to 1 in. .

.

75%
Finished Nuts over 1 in. ... 72%
Semi-Fin. Nuts up to 1 in. .

.

72%
Semi-Fin. Nuts over 1 in. .

.

72%
Studs 65%

NAILS AND SPIKES.
Standard steel wire nails,

base $2 25 $2 25
Cut nails 2 50 2 70

Miscellaneous wire nails... 75 per cent.

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

FINISHED IRON AND STEEL.
Per Pound to I^arge Buyers. Cents.

Common bar iron, f.o.b., Toronto.. 2.00

Steel bars, f.o.b., Toronto 2.00

Common bar iron, f.o.b., Montreal. 2.00

Steel bars, f.o.b., Montreal 2.00

Bessemer rails, heavy, at mill .... 1.25

Steel bars, Pittsburgh 1.15

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.15

Beams and angles, Pittsburgh .... 1.15

Steel hoops, Pittsburgh 1.30

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

Steel bars 2.05

Small shapes 2.30

Warehouse, Freight and Duty to Pay. Cents.

Steel bars 1.60

Structural shapes 1.70

Plates ... 1.75

Freight, Pittsburgh to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
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METALS.
Montreal. Toronto.

Lake copper, carload . . $13 00 $13 00

Electrolytic copper 12 75 13 00

Castings copper 12 50 12 75

Spelter 5 50 5 50

Tin 36 00 M 50

Lead 4 50 4 50

Antimony 16 00 16 00

Aluminum 20 00 21 00

MISCELLANEOUS.
Putty, 100 lb. drums $2.75

Red dry lead, 5 cwt casks, per ewt 8.00

Glue, French medal, per iLi 0.14

Tarred slaters' paper, per roll .. 0.95

Motor gasoline, single bbls., gal... ISyg

Benzine, single bbls., per gal 181/2

Pure turpentine, single bbls 0.C7

Linseed oil, raw, single bbls 0.54

Linseed oil, boiled, single bbl 0.67

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs. .. 4.00

Pure Manila rope 0.14

Lara Oil, per gal 0.60

BELTING RUBBER.
Standard 50%
Best grades 30%

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

CHAIN.
14 inch $5.65

5/16 inch 4.70

% inch 4.00

7/16 inch 3.65

1/2 inch 3.45

9/16 inch 3.45

% inch 3.35

% inch 3.25

7/8 inch 3.15

1 inch 3.05

Above quotations are per 100 lb. wei^bt.

COLD DRAWN STEEL SHAFTING.
% inch $ 4 95

1 inch 8 05

11,4 inch 12 65

1% inch 15 30

IV2 inch 16 50

1% inch 19 40

1% inch 22 50

1% inch 25 80

2 inch 29 30

Prices quoted are cents per foot.

CAST IRON PIPE.

6 inches and upwards $32 00

4 inch 33 00

Specials per 100 lbs 3 00

Quotations f.o.b. foundry.

POLISHED DRILL ROD.
Grade Grade

Dia. In. 1 2

49/64 to IVa-in... 37.50 30.00

33/64 to 3^.in. .. 41.25 33.00

7/16 to i/o-in. .. 45.00 36.00

0.178 to 0.4'218 . . 56.25 45.00

0.125 to 0.175.

0.101 to 0.120.

62.25

67.50

49.80

54.00

Grade

3

17.50

19.25

21.00

26.25

29.05

31.50

Prices in cents per pound are quoted for the
different s^rades.

SHEETS.
Montreal Toronto

Sheets, black, No. 28 .... $2.70 2 70

Canada plates, ordinary,

52 sheets 3 70 3 85

Canada plates, all bright. . 3 90 3 95

Apollo brand, 10% oz.

(American) 4 00 3 90

Queen's Head, 28 B.W.G.. 4 25 4 25

Fleur-de-Lis, 28 B.W.G. ... 4 00 4 25

Gorbal's Best, No. 28 . . . .4 25 4 45
Viking metal. No. 28 4 00 4 20

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, Nov. 9, 1914.—Trade in gen-

ral during the last week compares very

favorably, indeed, with that of the im-

mediately previous period. Most of the

large firms state that they are entirely

satisfied with the volume of their busi-

.ness at present. They take an excellent

stand, and one that is highly commend-
able.

Tliat "every cloud has a silver lining"

is being demonstrated in many eases.

Business had developed so rapidly with

many firms that the increase in shop me-

thods and economical means of produc-

tion did not keep pace with it. As long

as the good times lasted there never was
any opportunity to adjust this state of

affairs. Now the present low ebb is en-

abling many large factories to overhaul

their equipment and replace any of anti-

quated type. New and better systems

and methods of production are being in-

augurated, with the result that manu-

facturing in Canada is quietly, yet none

the less surely, being put on a more sub-

stantial basis.

The facts that fewer men are being

employed or that the hours of labor have

been shortened in any factorv does not

necessarily mean that the industry is

dead. It means rather that when the

awakening occurs and a new impetus in

business arrives that Canadian manufac-

turing "will be conducted on a higher effi-

ciency. Products will be improved and

the cost of production lessened. True, it

may be that some institutions may fall

by the wayside, and with them will go

some who bid fair to have been the cap-

tains of industry, but we must pay the

price for any new and great achievement.

The Steel Market.

The situation in the steel market can

be termed generally as quiet and steady;

nevertheless there are various fluctua-

tions which from time to time occur. The

feature of these fluctuations is business

volume rather than prices. At the time

of writing the market seems to be in the

grip of one of the duller periods. Build-

in? has been conducted throughout the

winter for many seasons past, and thus a

market for structural steel has been

available, but this year in Montreal, and
the Province of Quebec generally, very

little building is being planned. The
machinery steel market has also been

largely cut off, and these two broad mar-
kets being so much restricted have

caused the present dull situation in the

steel trade. The temporary nature of

this present depression is not for a mo-
ment doubted, and optimism is being

strongly manifested by all parties, al-

though it must be confessed no imme-
diate change is anticipated.

Machine Tools.

Dullness in the machine tool market is

also an outstanding feature, yet there

seems to he a fair amount of business

moving all the time. Small orders con-

tinue to come in with persistent regu-

larity, and have thereby enabled a great

many houses to operate with moderate
profits.

One new feature in evidence of late is

that of repairs. Many firms are sending

tools and machines to be rebuilt, or

otherwise repaired, and quite a consider-

able amount of money is being spent in

this way. For much of this old equip-

ment the logical destination should be

the scrap heap. Such money is poorly

expended. The expenditure of any large

amounts in the rejuvenating of old ma-
chines seems a short-sighted policy, and
would ol'ten foriri a very substantial pay-

ment on a new article of more modern
design. The decision of wliether a tool

is to be scrap|ied or repaired is an im-

portant one, and the merits of new tools

should always be investigated first. The
common instances of tlie above have oc-

curred largely in connection with pneu-

matic and other small tools. The sup-

ply end of the business seems to have

hit its stride. The same volume of busi-

ness appears to keep coming in weok

after week.
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Metals.

Business in metals is rather quiet.

There are, however, many interest-

ing little features which from time to

time develop. Tin has taken a little up-

ward jump. This change is likely to

have arisen from the Eastern situation

in naval matters and the anxiety for cer-

tain shipments afloat. Antimony is firm.

Orders may go down again on account

of the new regulations with regard to

"absolute contraband." However, this

situation may be offset by the production

being curtailed, as many producers do

not find it profitable to operate when

prices fall below a certain level.

Pig Iron.

In pig iron circles very little activity

is being manifested. Only a small quan-

tity of British ore is finding its way to

Canada. Prices remain about the same.

Toronto, Ont, Nov. 10, 1914.—There

is no change to be recorded in the gen-

eral industrial situation this week, al-

though it is satisfactory to note that

there is no abatement in the optimistic

feeling that has been gradually gaining

ground for some weeks. A more settled

conviction that Canada, as a whole, will

benefit as the result of the war is becom-

ing more manifest, and this helps to

stimulate a feeling of confidence in busi-

ness circles. Everything seems to indi-

cate that a point has been reached where

there will be little change in general

conditions until the Allies have gained

inore decided supremacy over the hostile

forces. This may be somewhat pro-

longed, but the issue is not in doubt and

steady progress is being made against

formidable opposition.

The large influx of orders for war

equipment and supplies has come at an

opportune moment and will help the in-

dustrial situation considerably by re-

lieving distress caused by the war and

placing large suras of money in circula-

tion. Notwithstanding this, there are

many unemployed, more especially in the

larger manufacturing districts, in some

of which public works are being started

to relieve conditions as much as pos-

sible. Locally, the city has several

works on hand and the Board of Educa-

tion is arranging to go ahead with a

number of new schools and extensions

which call for a considerable expendi-

ture of money, and will find employ-

ment for much labor.

With the exception of relief works in

a few districts, practically no new work

is being undertaken by municipalities,

and in some cases operations have been

stopped on work that was in progress.

In consequence of this, few tenders are

being called for material, which is ad-

versely affecting manufacturers of iron

and steel pipe; makers of power plant

equipment are also affected. Although
at this time of year there is usually cur-

tailment of work, it is more pronounced
this year on account of the difficulty

which municipalities are experiencing in

obtaining financial assistance. Private

enterprises are being restricted for the

same reason.

Steel Market.

The iron and steel markets are still

very dull, although an improvement in

some lines is noticeable. Business ha.^

reached a low level and the outlook for

any substantial improvement this year

is not particularly hriglit. Even if the

demand increased, providing industrial

conditions improved, it is doubtful

whether Canadian mills could benefit to

the full extent as prices are so low in

the States. Canadian mills would have

to meet tiiese low prices with a resultant

shrinkage in profits, making the business

not very attractive. On the other hand,

as far as it affects the consumer, the con-

ditions are reversed, for with cheap ma-
terials, now is the time to buy if only

the money market were easier to permit

of building operations and other propo-

sitions being proceeded with.

Large orders for cars have been placed

for the Canadian Government Railways.

Tliese orders will be welcomed by the

car shops, which have been practically

idle for several months. The Bloor

street viaduct is the chief matter of in-

terest locally in the steel trade;

whether it shall be constructed of steel

or concrete is tlie bone of contention.

The former method '>f construction is

generally favored and, if proceeded with,

will require considerable steel.

Prices on bars. i>'ate= and shapes

for Canadian consumption are

weaker at 1.15c f.o.b. Pittsburgh.

Prices in the United States have been

generally sustained, although for large

tonnages there has been some shading

on bars, plates and shapes, further than

is indicated above. The steel trade in the

States is dull and there has been a fur-

ther shrinkage in production. The scrap

metal market in Toronto is dull and

prices are unchanged.

Pig Iron.

There is no improvement in the pig

iron situation, the market being very

dull. Prices are steady, with the excep-

tion of Victoria pis. which is weaker, be-

ing quoted at $17 per ton.

Machine Tools.

Dealers report few sales of machine

tools and inquiries are conspicuous by
their absence. Buyers are waiting until

the depression lifts and the money mar-

ket is easier.

Supplies.

The market for supplies is quiet, a

fair number of sales are being made, but

the orders are small and just enough to

satisfy immediate requirements. There
has been no change in prices.

Metals.

The metal markets arc all very dull

and there is no improvement in business.

Buying is light and only to fill actual
requirements. Prices generally are un-
changed, with the exception of tin,

which is higher and is now being quoted
at 35c to .36c per pound. In sympathy
with tin, solders have advanced Ic per
pound. Copper is quiet at unchanged
quotations. Spelter is unchanged but
weak, while lead is firm. The London
Metal Exchange opened Nov. 5 and New
York on Nov. 9, for trading in tin, lead

and spelter.

St. John, N.B., Nov. 7, 1914—Splen-
did progress is being made on the new
post office being built on Prince William
street. The facade in front has been
built to the third story, while in the
rear the work is more advanced. Con-
crete floors have been laid throushout
the greater part of the buildinsr, and the

work of fitting at least the lower floors

will be proceeded with during the win-

ter.

Another new crib was sunk at West
St. John this week by the contractor in

diarge, D. C. Clark. Two more large

cribs are under construction and will be
ready for placing when the berths are

sufficiently dredged for them. The ware-

house on the new Sand Point wharf is

about completed, and will be ready be-

fore the first winter port steamer docks

this season. Several local manufactur-

ing houses are benefiting commercially

through war contracts.

Lumber operators are expectins: a cur-

tailment of their cut this season in New
Brunswick, owing to the uncertainty of

the foreign market. The British mar-

ket up to the present has been most
encouraging. Reports concerning the

possibilities of trade in pit props have

been somewhat knocked because of the

statements that prices here are not quite

satisfactory to mine operators on the

other side. Stocks of lumber this season

were fairly large in St. John and other

New Brunswick centres and as the pros-

pects for next year are difficult to judge

correctly, the reasons for the curtail-

ment are obvious. '

The two halves of the steel arch of the

new bridge over the reversing falls at

St. John, were put together this week

by the Dominion Bridge Co. The arch

is 565 feet in length. Record breaking

progress has been made on the new
bridge by the builders.

To a prominent St. John industrial

head, James L. McAvity, proprietor of

the McLean Holt Mfg. Co., manufac-

turers of eastings, machinery, etc., has

been given the distinctive honor of eom-

mandinsr the 26th New Brunswick and
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P. E. Island battalion of infantry to be
taken to the front for active service.

The death of Charles Miller, well known
as a lumber operator and proprietor of
a lime-manufacturing- industry, occurred
this week at his home here. He was 55
years of age and had been practically

all his life engaged in the lumber and
lime business, operating a large saw and
shingle plant and several lime kilns here.

®
MAGNITUDE OF THE KRUPP EN-

TERPRISE.
By Thos. Swinden, D.Met.

AS the train slowed up between the

snow-covered platforms of Essen Sta-

tion last New Year's Eve, I little thought
that the year which was coming would
witness the greatest tragedy of all time,

or that this silent town would play so

important a part in the titanic strug-

gle. The almost empty train rumbled
along mile after mile through white pas-

ture land and snow-laden pine forests,

looking ghostly enough in the moonless
night.

The vast collieries and iron mines of

the Ruhr district were closed, the roll-

ing mills and steam-hammers silent, the

blast furnaces hardly glowing with their

banked fires, and the only sounds pro-

ceeding from the brilliantly lighted re-

freshment salon on the station and
streets of the town were those of the

riotous merriment of the German New
Year's Eve. Here, however, and some-
where amongst the vast network of sil-

ent factories and machine shops, foun-
dries and testing grounds, controlled by
the Krupp concern, must have been the

parts of those unprecedented siege guns
whose mighty projectiles with their tre-

mendous charge of metal and explosives

have shattered the fortresses of Belgium
and France.

Origin of the Business.

It is just one hundred and three years
ago since the original Krnpp built his

first smelting furnace for the making
of steel, but it was his son Alfred, who
became head of the firm at the age of
fifteen when his father died in 1826, who
laid the real foundations of what has
since become one of the greatest indus-
trial enforprises the world has ever
known. The main reason for the pre-

eminence of this firm in steel eonstruc-
tional work connected v.-itli all branches
of warfare was the years of persistent
research which were spent in the time
of Alfred Krupp in the casting of larire

masses of steel.

It has been said that the greater part
of the profit which came to the firm
tbrongh the inventions of the spoon-
roller, cast-steel axles, and solid forired

railway tires was eaten up bv these ex-

periments, but it is an uudouhted fact

that this painstaking labor bore fruit,

for the year 1843 saw the first cast-

steel gun barrels made, and the first gun
tubes followed only four years later.

From this beginning, the firm proceeded
with rapid strides in the increase and
perfection of these death-dealing instru-

ments, which culminated in the building
of the celebrated 105-ton gun for the de-

fences of Kronstadt..

Although the name of Krupp is no
longer heard on the management board
of the firm, the army of the Allies will

not easily forget "the surprise for
France" which the fertile brains of Es-
sen have invented and secretly con-
structed.

The manufacture of armor plate for
the protection of warships and fortresses
is another great business resulting from
the scientific researches of the earlier

Krupp, as it was made possible by his

introduction of the earburizins process
for the impact face, which gives the
surface a glass hardness and eonse-
ijiiently shatters the projectile without
there being any resultant cracking or
finking of the armor plate.

Development of the Business.

During the lifetime of Alfred Krupp
Ills employees increased from nine in

18,3,S to nearly thirteen thousand at the
time of his death in 1887, and during
the presidency of his son, Frederick
Alfred Krupp, and since his death, the
firm, by absorbing collieries, iron mines,
steelworks, docks, and kindred businesses
of every description, has continued to
expand so rapidly that the total number
of employees controlled by this gigantic
concern is said to have reached eighty
thousand, or, together with their de-
pendents, a number which must exceed
a quarter of a million.

All these men have been excused mili-

tary duty at the present time because
of the urgency of their work, and the
already srrcat numbers emnloved are
said to have been increased by addition-
al men since the commencement of the
war. If the Allies could penetrate far
enough into Germany to secure and con-
vert to their own purposes the gun
yards and testinir cronnds at Essen,
they would wound the German army in

one of its most vital points, and, be-
cause of the larsre concentration of the
German armament trade in this one cen-
tre, would areatly increase her diffleul-

ties in replenishing her stock of sruns
iind arfillery as these were lost or de-
stroyed. Indeed, such a coup on the part
of the .Vllies mi<rht considerably shorten
this devastatinu' war.

It is difflciilt to conceive a concern of
the magnitude of the one which has
grown out of the original Krupp steel
works, and it is easier to think of this
•-rent iimalgnmation split up into its var-

ious units. These are said to include
six collieries which produce the two and a
half million tons of coal annually con-
sumed by the firm; over five hundred
iron mines in Germany., and an interest
in others in Bilbao in Spain; eokeries
without number, six iron and steel
works and rolling mills, blast furnaces
at Duisburg, Neuwied, Engers, and
Rheinhausen, the famous cannon works
in Essen, where the 16-in. howitzers
have come into being; gun testing
grounds stretching for fifteen miles at
Meppen, and the colony for the workpeo-
ple between Essen and Meppen contain-
ing over six thousand dwelling houses.
Imagine the workshops with their

six thousand machine tools in operation,
the 150 steam hammers, the hydraulic
presses in number between fifty and a
hundred, some of which give a pressure
of 7,000 tons, and the six or seven hun-
dred steam engines giving a combined
motive power of 50,000 horse-power.
Add to all this a fleet of steamships on
the Rhine with docks at Rotterdam and a
wharf at Kiel, and then a fair idea will
iiave been obtained of the magnitude of
the Krupp concern.—Engineering Re-
view. —m—
EVIDENCE OF HOSTILE TRADING.
ATTENTION has been called to the fact
that circular letters were being sent out
from points outside of Canada in the in-
terests of German firms, and that in this
indirect way an attempt was being made
to continue trading transactions, which
had been prohibited.

Evidence has now come before the
Department of Trade and Commerce,
Ottawa, to the effect that German ship-
ping and forwarding agents to compen-
.sate themselves for cessation of business
in their home centres have transferred
their offices to London and points in Can-
ada. In this way they are attempting to
retain their business connections in com-
petition with British and other firms un-
til peace enables them to re-establish

themselves in Germany. In order to do
this they offer rates that preclude British
firms from doing business on a reason-
able basis.

While it would he difTicult to directly
interfere with such practices as here in-

dicated, it is nevertheless desirable for
Canadians to discourage hostile activity
of this kind by assurin? themselves of
the standing of the firms with which
they may have occasion to transact
business.

The Canadian Fairbanks-Morse Co.,

Ltd., Toronto, have secured an order for
"Skefko" ball bearings for the entire
transmission equipment at the new plant
of T. R. Eaton & Sons., iLtd., Orillia.

Ont.
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ONTARIO HYDROELECTRIC
FIGURES.

IF
anything were rieetlcd to demon-

strate the remarkable success of pub-

lic ownership as e.xeinplifled by the

Hydro-Electric System it is offered in

the returns of tlie municipalities in the

Hydro sphere for the first nine months
of the year. The financial statements

of 40 municipalities, made public in

brief form showed an unbroken suc-

cession of surpluses, and this in spite

of the prevailing depression, and the

fact that the -three months of heavy eon-

sumption—from October 1st to the year

end—are not covered. The surpluses are

evidence also that the Provincial Com-
mission, in recommending general re-

ductions in power rates at the beginning

of the year were not giving the municipal

systems too much of an impost to bear.

The Statement.

The following statement shows the

net surplus, after allowing ample
amounts for depreciation, interest,

power charges, etc.

<iioss L»epre- Net
Municipality. surplus. eiatiou. surplus.
Ottawa $28,144.05 $2«,470.40 * I,(j73.ti5

HauiUtou 28,213.73 1B,00«.00 12,213.73
Loudou 48,28U.16 21,222.00 27,007.10
Berlin 15,391.24 S,K72.00 0,519.24
St. Thomas 19,344.04 5,319.00 14,025.b4
Ouelpb 19,174.18 7,705.00 11,4U9.1S
Stratford 9,813.58 4,074.00 5,739.58
Gait 15,325.(14 0,945.00 8,380.04
Woodstocli .... 8,891:41 4,014.00 4,877.41
CollingwoQd ... 4,009.12 1,983.00 2,026.12
Barrie 4,442.91 2,647.00 2,095.94
Ingersoll 5,797.41 2,587.00 3,210.00
Waterloo 5,3U6..5S 2,616.00 2,750.58
Dundas ..;..... 3,028.77 1,900.00 2,028.77
Preston 4,031.94 2,450.00 2,181.94
Peuetang 1,632.04 1,449.00 183.04
St. Mary's 4,369.64 2,450.00 1,919.64
Brampton 4,097.69 2,250.00 1,847.69
TiUsouburg .... 2,408.07 1,380.00 1,026.07
Weston 2.845.92 1,050.00 1,795.92
Milton 5,332.78 750,00 4,582.78
Mitchell 1,954.17 900.00 1,054.17
Elmira (10
months) 1,OT0.60 563.00 507.60

Norwich 1,214.05 413.25 S00.80
Georgetown .... 1,923.2:4 591.00 1,332.24
New Hamburg.. 2,564.15 675.00 1,889.15
Acton 546.99 415.00 181.99
Stayner 175.27 202,50 87.23
Hagersville .... 591.39 314.00 277.59
Baden 1,128.00 215.00 913.00
Caledonia 427.03 225.00 202.03
Coldwater ..... 801.02 300.00 501.02
Pt. Stanley .... 2,122.04 507.00 1,615.24
Elmvale 457.83 255.00 202.S3
Waterdown .... 6.S9.33 304.50 3S4.83
Rockwood 821.34 210.00 611.34
Beachville 1,877.90 300.00 1,577.90
Port Credit .... 1,123.33 394.80 728.53
TITamestord .... 414.95 119.00 205.95

The statement given does not contain

the figures of municipalities that have

been operating, but a part of the nine

months' period, and the Toronto returns

are also missing. These have yet to be

finally passed upon, and are the subject

of discussion between the officials of the

Toronto and Provincial Commissions.

The City of London makes the best

showing of the list, a net surplus of

.+27,067 being reported for the nine

months. St. Thomas, Guelph and Hamil-
ton showed margins above the ten

thousand mark.

®
DOMINION REVENUE.

THE financial statement of the Do-
minion for October and for the first

seven months of the fiscal year shows,

as may be expected, a continued serious

falling-off in revenue. The October

statement especially reflects the result

of the war in cutting customs revenue.

For the past month customs receipts

totalled $5..')31,508, a decrease of $3,-

713,337 as compared with October of

last year. For the seven montlis of the

fiscal year customs revenue has totalled

.$47,238,177, a drop of nearly twenty
millions. The total revenue for the seven

months has been $80,972,466, which is

$20,130,848 less than for the corresf-

ponding period of last j'ear. The Oc-

tober drop in total revenue was $3,584,-

344.

E.xpenditures for the ordinary ex-

penses of administration show, on the

other hand, a continued increase. For
the seven months consolidated fund ex-

penditure lias been .$65,211,703, an in-

crease of $7,764,875. Capital expendi-

tures show some curtailment this year.

The eompafative figures are $23,630,856

for the first seven months of this year
as compared with $30,720,490 for the

first seven months of 1913-1914.

The net debt of the Dominion is now
considerably higher than it has ever

been, although the war expenditures
liardly begin to figure yet in the returns.

.\t the end of October the net debt was
$352,675,399, an increase of .$51,547,862

as compared with October 31 of last

year. During the past month the .inmp
in the national debt was $9288814.
Temporai-y loans now amount to $20.-

573,333. an increase of about eleven mil-

lions during the month.

Despite the increased excise taxa-

tion put on at the war sp«sior' of Par-
liament, the excise revenue for the

past month was only $1,613,641. or
.$322,057 less than for October of last

year.

®
C.S.C.E. VISIT WRLLAND SHIP

CANAL.
AN interesting and hishlv-instructive

visit was paid to the Welland Ship
Canal Works on Oct. 31 by the mem-
bers of the Toronto branch of the So-

ciety of Civil Engineers. Over 180 mem-
bers made up the party, which consisted

principally of engineering students from
Toronto University, who are also student
members of the C.S.C.E. Among other

prominent members present were A. K.
Stewart, chief engineer C.N.R.; 6. M.
Going and M. Hewson, of the G.T.R.;

Professor Haultain and Dr. Ellis; J. S.

Weller, chief engineer of the Welland
Ship Canal, and staff.

Upon arrival of the party at Thorold,

a move was first made to the site of lock

7 and the G.T.R., Welland branch, diver-

"sion. The sites for locks 6, 5 and 4
were then visited, all this work being in

section 3, after which lunch was par-

taken of in the construction camp at

Thorold. After lunch, the party were
taken on cars along the line of the canal

to Port Weller, on Lake Ontario, and the

work in progress examined carefully,

the engineering features being explained

by the staff of canal engineers. This
part of the work is included in sections

1 and 2, and several interesting en-

gineering undertakings were to be seen,

consisting of work on the excavation for

the head of lock 2, the drag-line excava-

tors at work in the canal prism, and the

operation of the Western grading ma-
chine. Section 1 includes lock No. 1,

where the reinforced concrete walls are

being constructed. It also includes the

building of the harbor and dredging of

same. Wood trestles are run out into

the lake, and all surplus material dump-
ed on the trestles, the purpose being to

form a harbor.

Considerable time was spent in this

section, after which the party returned

to St. Catharines, where dinner was
served at the New Welland Hotel. This

concluded a most interesting day, all of

tliose present highly appreciating the

efforts of Mr. Weller and his staff of en-

gineers in explaining the work in pro-

gress.

®
C. G. S. GRENVILLE LAUNCHED.

A LARGE number of prominent people

attended the launching of the new Gov-
ernment steamer "Grenville" from the

yards of the Poison Iron Works, Toron-

to, on Saturday afternoon, November 7.

The vessel, which was designed by the

Department of Marine and Fisheries,

will be used for lighthouse and buoy ser-

vice along the shores of Lake Ontario

and the St. Lawrence River. She is a

handsome all-steel boat, 164 ft. 6 in.

long, with a beam of 30 feet, a depth of
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13 feet, and built to class 100 Al at

Lloyd 's.

She will be fitted with triple expansion

engines, jet condensing, having cylinders

14 in.-221/2 in.-28 in. diameter by 24 in.

stroke. The engines are capable of de-

velopino- 900 i.h.p. The boilers are two

in number, Scotch type, 10 feet

dianu'ter by 11 feet long, of 180

pounds working pressure. There

will be a complete electric light j)laut

installed, and the vessel will be fully

equipped in every other respect. The

plans were prepared under tlie super-

vision of Charles Duguid, naval construc-

tor, for the Department of Marine and

Fisheries, and the building and launch-

ing were under the supervision of

William Newman, works manager of the

Poison Iron Works.

The "Grenville'" was christened by

Mrs. Kemp, wife of Hon. A. E. Kemp,
who represented the Government. At the

conclusion of the ceremony Mrs. Kemp
was presented with a handsome bouquet

by Miss Margaret Miller.

The company held a reception in the

offices, and among those present were:

Lt.-Col. and Mrs. Peuclien, Mr. and Mrs.

Grayson Burruss, Mrs. Taylor, Capt. and

Mrs. Taylor, Marine Department, Pres-

cott; Mr. and Mrs. R. R. Roane, Can-

adian Stewart Company; Mr. and Mrs.

H. C. Chillas, Canadian Stewart Co.;

Mrs. Osier Wade, Mrs. Chaplin Stevens,

Miss Davies, Miss Taylor, E. Crooks,

Canadian Inspection Company; T. B.

Benson, Lloyd's, Toronto; W. H. Smith,

Grand Trunk Railway; D. .L Brebner,

Canadian Bitulithic Co.; M. Wilsher,

inspector" for Fisheries Department; J.

Mancor, representing Lloyd's, New
York; .7. T. Matthews, E. A. Matthews,

C. Dneuid, naval constructor for the

Fisheries Department, Ottawa; Con-

troller Church, A. G. Webster, represent-

ing Marine Engineering of Canada; Aid.

Rvdinir, A. M. Aslinsr. W. B. Tindall, J.

Sittzler, Col. J. B. Miller, and W. New-

man and A. IT. .TefTcry representing the

builders.

®
COMTVTTSSTON OF CONSERVATION.

FIFTH ANNUAL REPORT.

THAT the conservation movement has

made distinct prosrress during the past

year is clearly indicated in the "Fifth

Annual Report" of the Commission of

Conservation, which has just been is-

sued. In his annual address, the chair-

man of the Commission, Hon. Clifford

Sifton, covered the Commission's activi-

ties with respect to waters and water-

powers, minerals, public health, atrricul-

ture, fisheries, fur-bearing animals and

forests, indicating clearly and succinct-

ly a number of the problems that have

been grappled with and the advances

that had been made in their solution.

Water Powers and Minerals.

With respect to water-powers, lengthy

reports are presented covering the work

in connection with the water-power sur-

veys carried out in Western Canada.

Two volumes will be issued later giving

the results of these surveys and will

prove of great value to those who are

interested in the development of the

water-powers of Canada.

The Commission's Committee on Min-

erals has been further strengthened by
selecting as chairman, Dr. Frank D.

Adams of McGill University. Dr. Adams
is an outstanding authority on the min-

erals of Canada, and his assistance will

be of great value to the commission. The
report contains an excellent review by
W. J. Dick, mining engineer of the

Commission, on the "Importance of

Bore-hole Records and the Capping of

Gas Wells."

Public Health and Agriculture.

Several aspects of the problems of

public health are dealt with in the re-

port by well-known authorities. Dr.

Hodgetts in a brief address summarizes
the work of the Committee on Public

Health, and, in addition, presents re-

ports on such vital problems as "Infant
Mortality," "First Aid to the Injured,"

and the work of the City-planning Con-
ferences held in Chicago and Boston in

1913. G. Frank Beer, president of the

Toronto Housing Co., develops at some
length the housing and city-planning

question in Canada, with especial re-

ference to the work of the Toronto

Housins: Co., and the legislative require-

ments for town-pIannin<r, are outlined by
the late Col. J. H. Burland.

The work of the Committee on Lands
is described by F. C. Nunnick, tlie Com-
mission's Asriculturist, who pays es-

pecial attention to the prooress of the

experiments with the growing of alfalfa

in Quebec. Mr. Nunnick also describes

in detail the Commission's "Agricul-
tural Survey" for 1913, sbowinT in con-

cise form the farming conditions in the

several provinces as ascertained by the

committee's investigators. Dr. James
W. Robertson and .John Fixter describe

the work of the illustration farms on the

Commission.

Birds, Beasts, Fishes and Forestry.

•T. Walter .Tones follows in detail the

progress in fur farminsr in Canada dur-

ing the past year. Tho work of the

Committee on Fisheries was confined,

during 1913, chiefly to the development

of the oyster industry. Hon. A. E. Arsc-

naiilt describes the new method of leas-

ing oyster beds in Prince Edward Is-

land. This method was advocated by

the Commission two years ago and will

do much to regenerate the oyster in-

dustry in the Maritime Provinces. An

exceedingly interesting paper on the

"Protection of Migratory Birds" is

given by a leading American authority,

W. S. Haskell, who urges Canada to join

with the United States in providing

sanctuaries for these birds.

Considerable advance has been made
in the conservation of forests during

the year. The Commission has co-oper-

ated with the Board of Railway Com-
missioners and the several Provincial

and Federal forest services concerning

the prevention of forest fires, with the

result that much has been dont to pre-

vent forest fires along railway lines,

especially in Western Canada. In ad-

dition to the report of the chief for-

ester, Clyde Leavitt, there are ad-

dresses on foresti-y by Dr. B. E. Femow
and R. H. Campbell.

The report contains a number of

splendid illustrations and gives in con-

cise form much information that is of

value to all Canadians interested in the

conservation of our natural resources.

NEW ZEALAND MARKET FOR
MOTOR CARS.

IN this market few complete motor

vehicles of Gei-man origin appear to be

imported, but in 1912 materials for mot-

or vehicles were imported from Germany
to the value of £28,760, imports from the

United Kingdom being valued at £57,871.

"Cheap cars are largely sold on hire-

purchase, and it is a question to what

extent the purchasers are fully acquaint-

ed, before making the purchase, with the

annual expense which is involved in the

runninc and repairing cost plus the in-

stalments of purchase. I am told that

the hire-purchase system is not practised

as regards high-priced cars.

"Since tar macadam, asphalt and

wood-block paving were introduced it

may be said that the principal towns at

least give .scope for the normal British

models of cars. On the other hand apart

from taxi-cabs, and delivery vans, most

owners of cars use them for touring, or

at least for going to considerable dis-

tances from town. In several important

towns the gradients are very steep,

necessitating high power. Of the main

trunk roads again, some are very hilly

tliough fairly well formed and not need-

ing a very high clearance. In other

parts are absolutely unformed and at

some times of year may consist of a foot

depth or more of loose sand or of mud.

It is thus obvious that, in order to be

suitable to all the conditions with which

it may be expected to grapple, the ideal

car for this country should be very

strong, very powerfully engined, very

lisrht, with high clearance, and economic-

al in running; it should be proof against

inexpert handling; it should not be like-
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ly to suffer from not being kept clean

—

the ordinary garage tariff for cleaning

being 5s.; it should have all the latest

and most up-to-date appliances and ac-

cessories; the engine should be easily ac-

cessible for repair, and all parts should

be so construed to standards so that

spare parts can be stocked and be easily

procurable.

"Cyclecars have not really been tesjt-

ed here for the different classes of roads,

as, for instance, whether tliey would be

of use on the unmetaled sand tracks of

the country districts or only on good
roads.

"Motor delivery vans are slowly com-
ing into use. Some 22 motor cars in my
returns are specified as vans, though
there may be- others not specified. These
are chiefly British."— (British Trade
Report.)

®
J. J. McNiven, B.Sc, of Vancouver,

has been appointed assistant inspector

of gas and electricity in that city.

Trade Gossip
C.P.R. Scholarships.—^The regular en-

trance examination for the free scholar-

ships in McGill University, in connec-

tion with the offer of free tuition by the

C.P.R., will be held in June. 1915.

Tliese four years' tuition are in the Fac-
ulty of Applied Science, and are open

to apprentices and ot'iers on the com-
pany's permanent staff under 21 years

of age and to minor sons of employees.

So far the new department has resulted

in unqualified success. Those who have
taken advantage of tlie opportunity are

equipped in a double sense—they have
the prantical and the theoretical; and
this duality makes for greater efficiency.

Grand Trunk Apprentices.—A cor-

respondence course is to be one of the

advantages enjoyed by Grand Trunk ap-

rentiees for the first time this winter.

W. D. Robb, the general superintendent

of motive power, has some 600 appren-

tices in his department of the railway

work—the young fellows being trained

in the various locomotive shops of the

company at Montreal, Stratford, Battle

Creek and other points. The benefits of

the training are such that boys are sent

from all parts of the American continent

and even from Europe, to take their ap-

prenticeship here. If they pass their

entrance examination, they are given

trials of from two to three months in the

shops; and if satisfactory, are asked to

sign indenture papers binding them for

the period their trade calls for; ma-
chinists for five years; pattern and boil-

er makers for four years. During this

apprenticeship the boy has to attend

classes, arranged by the company, and is

tausht mechanical drawing and prac-

tical mechanics. Examinations are held

periodically to test the knowledge of the

boys, and at the end of the term a final

examination is arranged for the whole

system—marks being compiled, and the

station having the highest percentage,

receiving a cash prize, donated by the

company. Individual prizes are also

given to the boys.

Canadian Commercial Intelligence Service
The Department of Trade and Commerce invites correspondence from Canadian exporters or importers npon

all trade matters. Canadian Trade Commissioners and Commercial A?;ents should be kept supplied with catalogues,
price lists, discount rates, etc., and the names and addresses of trade repre'^entatives by Canadian exporters. Cat-
alogues 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
Argrentine R4>public.

H. R. Poussette, 278 Balcarce, Buenos Aires. Cable Address.
Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Cancoma.

British West Irdies.

B H. S. Flood, Bridgetown, Barbados, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.
J. W. Ross, 6 Kiul5iang Road, Shanghai. Cable Address

Caneoraa.

Cuba.
Acting Trade Commissioner, Lonia del Comerelo, Apartado

1290, Havana. Cable address, Cantracom.

France.
Phllllpe Roy, Commissioner General. 17 and 19 Boulevard
des Capucines, Paris. Cable address, Stadacona.

Japan.

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. Kgan, Norwich Union Buildings, Cape Town,
address, Cantracom.

Cable

G. B. .Tohnson, P.O. Box 109, Yokohama
Canadian.

Cable .\ddress.

Holland.
J. T. Lithgow, Zuldblaak, 26, Rotterdam. Cable address,
Watermill.

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 Commlssionor. North British Building, East
Parade, Leeds. Cable address, Canadian.

F. A. C. Bickerdike, Canada Chambers, 36 Spring G.irdens,
Manchester. Cal)Ie address. Cantracom.

Fred. Dane. f>' Union Street, Glasgow, Scotland. Cable ad-
dress. Cnnaco'm.

Harrison Watson. 72 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. E. Beckwith, c-o Tracey Hmos, 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. McKIhhin, Parker, Wood & Co.. Buildings, P.O. Box
559. .Tohannesburg.

E. .1. Wilkinson, Durban, 41 St. Andrew'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
Establishr.ient or Enlargement of Factories, Mills. Power Plants. Etc.; Constrac-

tion of Railways. Bridges, Etc.; Municipal Undertakings; Mining News.

Engineering

Windsor, Ont—Thos. J. Lawson & Co.

will probably build a plant for fabricat-

inir stru( tnral steel.

Hawkesbury, Ont.—The Hawkesbury

Board and Paper Mills Co., are contem-

platinjf the construction of a paper and

board mill next year.

Tillsonburg, Ont.—The Barkey Broth-

ers' electrical plant was destroyed by

fire on Nov. 3, with a loss of about

$10,000.

London, Ont.—The City Council are

considerina: the question of purchasing

water turbines, pumps and electric

motors. H. J. Glaubitz is manager of

waterworks department.

Dutton, Ont. — The Hydro-Electric

Commission is contemplating the pur-

chase of equipment in connection with

the running of a line from St. Thomas

to Dutton and Glencoe. J. B. Blue is

clerk of Dutton.

Stratford, Ont.—It is reported that

the Bartlett Automobile Co. of Toron-

to, will take over either the Morlock or

Dipbel factory, and equip a plant for

making automobiles. It is stated that a

medium priced car will be made.

Brantford, Ont —The Massey-Harris

(;;o. which closed down the day after

war was declared, throwing 1,200 men

out of work here, will start up auain in

a few days, employing 800 men five

-days a week. Married men will be given

the preference.

Canora, Sask.—The Town Council has

awarded a contract to Wm. Newman &
Co., Winnipeg, for the supply and instal-

lation of machinery at a cost of .$34,000,

in connection with the municipal water

system. Chipman & Power, Toronto and

Winnipeg, are the consulting engineers.

Quebec, Que.—The ('. R. Deakin Co.,

of Montreal, has been awarded the con-

tract for a large extension to the Ross

rifle factory. The new building will be

200 X 250 ft., and must be readv for the

installation of machinery by December

1st. The machinery and equipment has

been ordered in En'jland. and is expected

to arrive around that date.

Renfrew, Ont.—A large amount of pew

machinery for the Renfrew Knitting Co.

which is increasing the capacity of its

mill, has arrived from Worcester, Mass.,

by express. A special express car of

large size was provided for the purpose.

The cost of such transportation came

high, but the time gained was worth the

money. The mill is busy on heavy war

orders.

Municipal

Electrical

Flesherton, Ont.—A by-law authoriz-

ing the issue of .$5,500 for installation of

Hydro-Electric power was voted on here

last Thursday, and carried by a unani-

niouse vote. Work of installation will

lie commenced as soon as possible.

London, Ont.—It is announced that

the new rates for hydro power for light-

ing, cooking, etc., in London will be Vs

cents net per k.w. with 2.7 cents net per

100 square feet floor space. Those who
prefer to remain on a straight meter

basis without floor space will be charged

4-5 cents per kilowatt net.

Chatham, Ont.—No definite action will

be taken regarding the street lighting

plans for Chatham until the citizens'

committee has had an opportunity of

consulting Engineer .Jeffrey, of the hydro

staff, and securing information regard-

insr the cost of the various systems. An
effort will be made to have Mr. Jeffrey

return to Chatham as soon as possible to

consult with the committee.

Hamilton, Ont—Although the Do-

minion Power and Transmission Co. lias

not yet commenced laying cable in the

underground conduits, the Hydro De-

partment at the Citv Hall expects all

overhear! construction in the centre of

the city to be down by a year hence. At

present there is practically no overhead

wirins belnnginir to the Hydro in the

underground district, other than that

forming part of the conduit system.

Chatham, Ont.—The site for the local

hydro-electric offices and substation has

been definitely selected by the local pub-

lic utilities commission. The property

has a frontage of 623,4 feet on

King street , and a depth—all good, high

ground—of practically 150 feet. It is

thus amply large enough for the purpose

of a substation. The offices and show

rooms of the commission will be located

at the front, giving a frontage on Chat-

ham's main business street for show

room and display purposes.

Chatham, Ont.—A by-law will be sub-

mitted to the ratepayers to grant aid to'

the Combined Casket & Vault Co., who
propose establishing a plant here.

Gait, Ont.—The installation of a fire

alarm system is under consideration by

the council at an approximate cost of

$12,000. Tenders will be called before

a by-law is voted on.

Toronto, Ont.—A building permit was

granted on Nov. 3 to William Cowlin

& Son for the new water purification

plant at the Island. It will be of con-

crete and brick construction, and cost

$1.38,870.

Quebec, Que.—An action to recover

the sum of $4,359.38 has been taken by

the city of Quebec against theDorches-

ter Electric Co. The action is one for

debt, and covers the cost of water sup-

plied the company for its plant by the

city.

Oakville, Ont.—This town will prob-

ably have a new fireball. At the Town
Council meeting last Monday the pro-

posal was discussed nt length. The

chairman of the Public Buildings Com-
mittee recommended a $10,000 building.

It was finally decided to let the matter

rest until tlie next meeting.

Toronto, Ont—The Committee on

Works last Friday, approved of Street

Commissioner Wilson 's plan to erect a

new incinerator at the island to cost

$15,300. This covers the building, fur-

nace and chimney and dock equipment.

The incinerator will be located about 300

feet north of the present incinerator site.

Toronto, Ont.—Consideration for the

unemployed has influenced the Provinci-

al Government to give assurance to the

city that if the work of constructing the

Bloor street west car line from Dundas

street to Quebec avenue is gone on with

legislation will be passed authorizing

the issue of debentures for $150,000 to

cover the cost of the work without a vote

of the ratepayers.

St. Catharines, Ont.—The contract for

the continuation of the Niasrara Boule-

vard through Bridgeburg and Fort Erie,

from the Bowen Koad to the ferry land-

ing, has been let to J. C. McNamara, of

St. Catharines, whose bid was $.32,000 for

the work. His tender was the lowest of
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the five received. The cost of this road-

way is to be divided between the munici-

palities of Bridgeburg and Fort Erie and
the Park Commission. The cost to

Bridgehurg will be about $7200 and to

Fort Erie approximately $3,600.

Empress, Sask. — A meeting of the

ratepayers was held on Oct. 30 in the

office of Secretary Cusack for the pur-

pose of a general discussion of the wa-

ter works question and the incorpora-

tion of the village as a town. The cost

of the proposed waterworks system as

submitted by the John Gait Engineer-

ing Co., would be approximately $60,-

000 with the Red Deer river as the

source of supply. The question was put

to a vote of the ratepayer-s present and
carried unanimously in favor of the pro-

position.

General Industrial

Hull, Que.—The city are in the market
for a fire engine.

Lethbridge, Alta.—A soap factory has

opened up here under the management
of J. 0. Jones.

Listow«l, Ont.—The Perfect Knit
Mills Co. will build an extension to their

factory to cost $4,000.

Fort George, B.C.—A scheme is being
considered to install a waterworks sys-

tem at an estimated cost of $50,000.

WeUand, Out.—The Candied Fruits

Confectionary Co., Ltd.. which has a

capital of $40,000, will build a factory

here.

Harriston, Ont.—There is every pros-

pect that on upholstery factory, financed

by United States capital, will be running
by the first of the year. The town is

also after other concerns.

Button, Ont.—The Southwestern On-
tario Gas Co. turned the gas into the

Button mains for the first time on Nov.

4, and already a lars'e numl'^r of citizens

are using it for lighting and heating.

Edmonton, Alta.—A big flow of gas
has been struck at Edmonton's munici-

jpal gas well at Viking, and is at present

giving out over nine million feet of gas
in twenty-four hours.

Orangeville, Ont. — In less than a

month the Dods Knitting Co.'s mill will

be in operation. The steamfitters are

busy finishing their work, and as they

get through the mill will be started.

Brampton, Ont.—The foundations for

the new factory of the Lindners Ltd. are

being laid. The erection of the building

will be pushed forward with all possible

speed, so that the company may com-

mence operations early in the new year.

Redcliflf, Alta.—Mr. Bonner, who has

already erected a building here for the

purpose of starting a knitting factory,

states that he has been successful in

making financial arrangements which

will enable him to proceed with the in-

stallation of the necessary machinery for

his factory.

Quebec, Que.—Fire breaking out, pre-

sumably from the boiler-room, gutted

the entire east wing of Gale Brothers'

shoe factory on Valier street, here,

shortly after ten o'clock last Thurs-

day. The damage, however, caused

mostly by water, will easily reach $3.-

000, but is covered by insurance.

Brampton, Ont.—John McMurchy, who
some time ago took over the old tannery

property, has had the building thor-

oughly renovated and repaired and is

this week installing machinery for the

manufacture of woollen underwear and
hosiery. The factory Mr. McMurchy ex-

pects, will be running with a fair num-
ber of hands within three weeks.

Calgary, Alta.—It is announced that

the Western Canada Cordage Co., capi-

talized at a million dollars, with suffici-

ent capacity to supply western farmers

with 12,000.000 pounds of binder twine

per year, will begin building operations

at Calgary within the month. Arrange-

ments for its organization, proceeding

quietly in the city for some months, are

now completed, and the plant will be in

operation for next year's trade.

Contracts Awarded
Lauzon, Que.—The contract has been

awarded by the Dominion Government

to E. Leonard & Sons, Ltd., London, for

the boilers in connection with the dry-

dock here.

The Smart-Turner Machine Co., of

Hamilton, Ont., has been awarded a con-

tract by the Bepartment of Railways

and Canals, Ottawa, for pumps for the

Intercolonial Railway.

Simcoe, Ont.—The contract has been

awarded for the erection of the new
Hydro-electric station, which must be

completed by November 30. Poles are

being erected and wires strung along the

streets, and it is expected to have the

current turned on and the service in

operation before Christmas. R. E. Gun-

ton was awarded the contract at $1.-

356.

Orders for Railway Equipment.—Two
large equipment orders have just been

placed by Canadian Government rail-

ways, one with the Eastern Car Co.,

New Glasgow, the other with the Nova
Scotia Car Works, Halifax. The East-

ern Car order is for 250 fifty-ton all

steel freight cars for general service.

The Nova Scotia order is for 200 all

steel flat cars. Orders for some sleeping

cars have also been placed with the

Preston Car Co.

Toronto, Ont.—The following con-

tracts have been awarded by the Board
of Education in connection with addition

to Roden Street School:—Masonry and
reinforced concrete floors, G. T. Gayton,

$12,200; carpentry, Wm. Williamson,

$7,295; plastering, Geo. White, $2,600;

painting, F. J. Cox, $799; wiring, A. R.

Rice & Co., $182; heating and ventilat-

ing, Bennett & Wright, $777; plumbing,

F. Armstrong Co., $3,388; roofing,

Duthie & Son, $1,130; iron stairs, W. D.

Beath & Son, $1,680; heat regulating,

Johnson Temperature Regulating Co..

.$419.

Toronto, Ont.—The Board of Educa-
tion has awarded the following contracts

in connection with the construction of

Ryerson School annex:—Masonry, Wit-
chall & Son, $28,200; concrete floors,

Ramsay Contracting Co., $1,092; car-

pentry, Hutchinson Woodworker and

Contracting Co., $10,495; plastering,

Beaver & Co., $3,798; painting, J. Cosey,

$1,380; heating and ventilating, W. J.

McGuire Co., $4,700; plumbing, W. J.

McGuire Co., $4,300; iron stairs, W. D.

Beath & Son, $2,755; wiring, A. R. Rice

& Co., $334; heat regulating, Canadian

Powers Regulating Co., $793.

Tend'enders

Gait, Ont.—Tenders for the installa-

tion of a Fire Alarm System will be re-

ceived up till Monday, November 16, ad-

dressed to the undersigned. Parties ten-

dering to submit specifications for a

town of 12.000, with an area of approxi-

mately 1.600 acres. .Joseph McCartney,

town Clerk.

Toronto, Ont.—Tenders for Synchron-

ous Converters, with their transformers

and switchboard panels, will be received

until Thursday, November 26, 1914. Ad-

dress to the Chairman, Toronto Electric

Commissioners. Specification and form

of tender can be obtained at the office of

the purchasing agent. •

Toronto, Ont.—Tenders will be receiv-

ed up to Tuesday, November 24th, 1914,

for the supplying and laying of a 72

inch steel conduit from the Mechanical

Filtration Plant to the 72 inch and 84

inch steel conduits on Toronto island.

Drawings, specifications and tender

forms may be obtained upon applica-

tion at the office of Mr. James Milne,

Alechanical and Electrical Engineer, De-

partment of Works, Room 16, City Hall,

Toronto.

I
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Turret Lathe and Vertical Boring Mill Practice
By Albert A. Dowd •

Beginning with our July 9 is»ue this year, there have appeared more or less frequently
articles contributed by the author of this further series. To our readers who have followed
what has already been published on the above subject, and more particularly to those re-

cently added to our list of regular subscribers, it will be sufficient to state that the writer is

a thorough master of his subject.

MACHINING PISTON RINGS.

TWO types ot piston or packing

rings are in use on automatic en-

gines, one of tliese types being con-

centric and the other eccentric. Illustra-

tions of each type are shown in Fig. 6.

A in the upper part of the figure is

the concentric type which is less com-

mon than the eccentric type K in the

lower part of the illustration. The rings

jire usually machined in the form of a

pot or shell, then cut off to approxi-

mate width : a piece is ne.xt cut out and

they are sprung together and re-ma-

chined. Sometimes the cut is made to

produce a lap-joint, as at D, and in other

instances the lap is formed as at H in

the form of a bevel cut. Wlien rings are

concentric they are sometimes "peined"
from B to r to give a better spring ac-

tion to the metal. When the eccentric

form is used, the rings are split at G
or the thinnest part of the ring, the

spring action being made more uniform

In either case, there is one thing which

causes more or less trouble and that is

the fragile nature of the work, which

3
FIOUKE 6.

ty the eccentricity F. Naturally the

concentric type of ring presents the

fewest problems in machining.

'ProdiK^lon Bnr<««er, Bridgeport, Cona.

'MOHKM

B^^

x/v

^
^m

two boring bars G and K, the first of
these being used for roughing while the
second is used for finishing. These bars
are of standard type with large heads
and slip cutters, which feature may or
may not be used in this setting. If the
slip cutter feature is used, only one bar
is required, the roughing and finishing

tools being interchanged a.s desired. The
side head is provided with roughing
and finishing tools H and J, these being
used simultaneously with the boring
tools. Tools should be set opposite to

each other, for the external and inter-

nal pressures of the cutting tools are
neutralized by so doing and less distor-

tion is apparent. The parting tools L
are set in a special tool block N. which
is held in the side head turret by the

regular clamp screws. The double
clamps, M, each hold two of the parting
tools.

Fig. 8 shows the operation of cutting

off the rings after the turning and bor-

ing have been accomplished. It will be
seen that the tools L are arranged so

that they operate progressively, being

set so that a line passing through the

ends of the tools forms an angle of

about 5 degrees with the centre line of

the spindle. By this arrangement the

FIGURE 7.

makes it a difficult matter to hold it

and machine without distortion. Fig.

7 shows the tool layout and method of

holding a concentric ring pot on the

vertical turret lathe, the work being

shown at A in the illustration. The
form of the pot is quite important, and

it will be noted that an angular gripping

flange is provided at B and that there is

an internal web C to assist in preventing

distortion. The jaws D iu which the pot

is held are of special form to fit the

angular portion of the flange and are

slightly grooved at F so that no trouble

will be experienced with chips, dirt or

"fins" on the casting. The jaws are

keyed to the sub-jaws of the table in

the usual manner at E.

The main head turret is provided with

FIGURE 8.

rings come off clean cut and without

broken edges, as there is strength enough

on the unseparated ring just below the

one being cut off to prevent its break-
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injr off when tlif upper oiio is being cut

off.

Eccentric Piston Rings.

When the rings are to be oi' the eccen-

tric type, a fixture is necessary or else

an eccentric turning device must be de-

vised. A comparatively simple fixture

which gives excellent results is shown in

Fig. 9. The form of the ring pot is

somewhat different from that previous-

ly described, being provided with threer

lugs which are jig drilled at B before

the pot A is placed in position on the

fixture. Its location is determined by

steel studs which enter tlie holes B, the

clamps C being used to hold it in place.

Only one clamp is shown in the illus-

tration, the others being removed to

avoid confusion in the drawing.

KEYS AND KBYSEATING.

By Armley Leeds.

IT is regrettable that so many plants

take upon themselves the responsibility

of adopting key standards to suit their

own local convenience and with no regard

to standards adopted by the more auth-

oritative and better informed bodies.

While an adherence to standards is to

be very strongly recommended, a study

of the disadvantages of different types

will not be amiss. The tendency is al-

most entirely towards the adoption of a

rectangular key which is sunk in both

shaft and hub except for special pur-

poses. The thickness and depths in

shaft and hub, however, are the points

which are most at variance.

In defining the size of tlie key, two

methods are adopted, as shown in Fips.

1 and 2. Whichever is used, the sizes

given always represent the head or

larger end of a tapered key. The amount

of taper allowed is Vs in. vertically in

every 12 in. horizontally.

Another method of keying is that

known as staking. Four or more key«

are fitted upon flats on the shaft, and

all the driving work is done by pres-

sure upon the wide surfaces of the keys;

that is to say, when driving the wheel in

a certain direction the keys are under

drivinsr pressure where indicated by

short lines in Fig. 3. The important

feature of this arrangement is that the

driving pressure acts directly upon the,

inclined surface of the key, not along

the straight sides and therefore, in

tightening a key, the actual driving sur-

faces are brouirht into closer contact,

and any slackness is eliminated. Key*
of this description are better adapted

for withstanding reversible loads than

the ordinary sunk key, and they also

provide a means of turning the wheel

on the shaft.

The ordinary sunk key, "Fig;. 4, com-
bines the properties of the fliat key, Fig.

.'!, with those of a bar of metal in shear.

Taking these two qualities separately,

the key is relatively narrow (viewed as

a flat key) and, since there are usually

only one or two sunk keys, the pres-

sure on the broad surface as indicated

by sliort straight lines is severe.

Regarded as a bar subjected to a

shearing stress (presumably along the

curved dotted lines), there is an objec-

tion that slackness resulting from driv-

ing pressure such as might be manifest-

ed at points C and B, Fig. 4, cannot be

compensated for, because the sides of

tlie key are parallel. This key combines

some useful qualities, as follows: In

cases where the drive is steady and not

subject to sudden reversal or contin-

uous alternations, the sunk key acts as

a positive driving device in shear, and

the broader or wedge-shaped surface

fulfills the important duty of enabling

tlie key to be wedded tight, so that its

driving surfaces (T and B' are always

closely applied to the driving sides of

keyway in the shaft and wheel. The
sunk key is useful for factory drives

where the load acts continuouslv in one

slackness can be taken up as it arisen.

The driving surface afforded by the

other key serves to tighten the load at

(e). Keys of this description are locked

tight against their driving seating, re-

gardless of the direction in which the

load is applied.

Folding keys, Fig. 6, are useful in

eases where the key bed in the shaft

cannot be allowed to extend beyond the

hub of the wheel. One key is placed

in its key seat in the shaft, the wedg-
ing being done with the other, which can

be driven in or drifted out without com-

insr in contact with the shaft. The kej'-

way in the wheel is usually parallel, not

inclined.

Flat keys. Fig. 7, are frequently used

in place of sunk keys for light, steady

running drives. The shaft is weakened
less than is the case with sunk keys. For
very light drives a key as shown, Fig.

8, is useful, especially where machine
pulleys are likely to be moved from one

place to another on the shafting when
alterations are made.

Parallel keys are often adopted in

electrical work. A typical case being

F/^.6 F/f.7

KEYS AND KEYSEATING.

r/f. 9

direction, but some other device is better

where the drive is of an alternating

character.

Where keys are subjected to stresses

alternating in direction, a good type is

shown in Fig. 5. Tlie two opposed
keys are tapered along their edges E
and E'. Their surfaces A and A' being

flat, such keys may be said to combine
the qualities of a flat key of width
equal to the entire depth of the key.

The sum of these properties offers a

very lasting and substantial arrange-

ment. With the driving shaft as shown
in Fig 5, the driving pressure is divided

between the two keys as indicated by
the hatched lines, and vice versa when
direction of rotation is changed. The
pressure surface (e) is about equal in

area to the equivalent driving sides of

two ordinary sunk keys as shown in Fig.

4. and there is the advantage that, since

the surface (e) is the inclined surface,

shown in Fig. 9; set screws perform the

function of tightening the key in lieu

of the wedge formation. Any key may
be formed with gib heads as at R or S
which serves the purpose of withdrawal,

where the point of the key is inacces-

sible, but this not not generally recom-

mended.
®

Founidrymen's Convention and Exhibi-

tion.—The American Fouiidrymen's As-

sociation and allied organizations will

hold their next convention in Atlantic

City, during the week of September 27,

1915. The Foundry & Machine Co. ex-

hibition will be located on the steel pier,

and the convention meetings will take

place in rooms adjacent to it. The move-

ment to affiliate the Associated Foundry
Foremen with the American Foundry-
men's Association is expected to be con-

summated earlv in 1915.
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Tke Design and Service Application of Ball Bearings*
By C. H. Maier

The secret of the great advance in the direction of successful application of ball-bearings

to a multitude of services a few years ago considered altogether impossible of attainment lies

in the self-aligning feature, the capability of taking end thrust and the installation of tivo

roll's of balls instead of one.

THE application of ball bearings

to all classes of machinery calls

for the serious consideration of

every engineer, not altogether on ac-

count of the saving of power effecterl,

but as a means by which the weight and

overall dimensions of machines -can be

considerably reduced, especially where

internal bearings are necessary. Designs

«an be made neater, thus reducing pat-

tern work and machining, but more im-

portant still, the speed of manufacture

itself can be very much increased,

which means a considerable reduction in

the total cost.

It is therefore necessary to look at

this subject in a practical manner, as

this is the only side of the question

wliich is of any commercial value to the

average engineer. To do this it is neces-

sary to briefly refer to the earlier de-

signs, to point out their weaknesses and

to compare, from a practical point of

view, the adv"antages and disadvantages

of modern desians for the purpose only

•of finding the true value of all, so that,

when considering ball bearings for any

particular application, these remarks

may be of value in determining the best

design of ball bearings for the purpose

under consideration.

It is hardly necessary to mention the

saving of power effected by fitting ball

bearings as compared with those of any

other type; it will be necessary to state

that the total lo.ss of power through

friction with ordinary bearings may, at

a conservative estimate, be taken at

from 10 per cent, to 30 per cent, o^ the

total power applied, in fact in many
^•ases it amounts to 30. 40 and even 50

per cent, but when ball bearings are

installed this loss is reduced by 75 to

90 per cent. Taking the total loss of

power with plain bearings at the low

estimate of 18 per cent., and the saving

effected by ball bearings at 75 per cent.

of this amount, we get a saving of 13.5

per cent., or a total frictional loss of

4.5 per cent. only. In cases where ma-

chines are constantly stopped and start-

ed, the saving of power is enormous, as

the starting effort with ball bearings is

practically the' same as tlie running fric-

tion.

•Froni a poper rend bpfore the Blriiiin)(linin
Association of Mpfhanlcal Knglnecrs,

Early Ball Bearing Types.

The type of ball bearing, known as the

cone type, is one of the earliest forms,

and is still used extensively for light

radial and thrust duties, owing to the

small cost at which it can be manufac-
tured. The only point to be noted in

favox of tliis type is that it has a two-

point contact. Professor Stribeck proved

beyond doubt that in a ball bearing the

ball should only have a two-point con-

tact, and M. Renouf proved the same
thing.

In all ball bearings in which the balls

touch the races at more than one point

only, spinning of the balls takes place.

Professor Stribeck and M. Renouf went

deeply into the ill-effects of the so-

called spinning of the balls, and its ill

effects are more pronounced in large

bearings than in small sizes. The spin-

ning also causes ball bearings to run hot.

Spinnning of the balls is not always the

fault of the design, being often caused

through dirt and grit getting into tlie

bearing.

The shapes .nnd modifications of the

cone type ball bearino-s are innumerable,

the principle defect being their adjust-

able feature, because the slightest turn

with a spanner may enoimously overload

tlie bearing, or. on the other hand, the

bearing may be adjusted too loosely, so

that the balls will rattle and the result

consequently be unsatisfactory. The pre-

valent idea that angular ball bearings

can be adjusted to compensate for wear
is erroneous. Besides, the races can

never be made to adjust themselves truly

parallel within anything like tlie de-

grees of accuracy of the balls themselves

and, therefore, when adjusted as nearly

perfect as possible, there must be one

place where the balls are tiarhter than

nnotlier. which means more wear in tliat

particular place and, when adjusted

again, the races will become tiglit in an-

other position, and thus the balls be-

come sealed and the whole hearing de-

stroyed.

In the tvnes of bearings known as

"crammed," the balls are not separated

by a ball case, but revolve against each

other.

Ball Ijcarinss liaving perfectly flat

races are most efficient under test, but
are not capable of carrying such heavy
loads as the grooved races type. The
modern type of ball bearing for radial

duty is perfectly adjusted by the makers

and therefore this very great advance in

design has made it possible to fit ball

bearings to every class of machinery,

and for any duty without fear of over-

loading through bad adjustment. A
properly designed ball bearing which is

not overloaded will not wear and pro-

vision for adjustment is not only im-

practicable, but unnecessary.

Radial Type Ball Bearings.

There are only two types of radial

ball bearings having standard overall di-

mensions—namely, the common single-

row type, known as the single-row rigid

radial bearing, and the Skefko S.K.F.
self-aligning double-row type. Other
types are not interchangeable with the

common standard overall dimensions.

It will be noticed that there is one
great difTiculty in the manufacture of
the first type, namely, filling in the balls.

There are many ways of doing this. Each
race must be in one piece, otherwise the

hardened steel balls will cause the spliced

hardened surface of the race to become
chipped, which, of course, spells failure

of the bearing.

It has been proved by Professors

Stribeck and Goodman that a radial

bearing having both races grooved will

carry a considerably greater load than
one with both its faces flat. When a ball

bearing is under load, the balls are slight-

ly flattened, and if the balls are rolling,

between two flat races the contact area
on the balls is a circle; but, if the balls

are running in a grooved race, the area
of contact is then an ellipse of which the

minor axis is equal to the diameter of
the circle for an equal deformation of
the ball. The area of the ellipse is

greater than that of the circle, and the

load-carrying capacity is therefore in-

creased.

Now, in radial ball hearings, the race^

are curved in both directions, the inner

being concave in one direction and the

outer convex in the other. It is therefore

obvious that, in an ordinary single-row

bearing where the groove is similar in

both races, the area of contact between
the ball and the outer race will be
greater than between the ball and the in-

ner race. The effect of this is that in

practice where wear takes place, it is

always more marked in the inner race

than in the outer. In the Skefko bearing,

the outer race has been flattened out

and care taken to avoid reducing the
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area of contact between it and the ball

below, as compared with the area be-

tween the ball and the inner race.

From this it will he seen that the

strength of the bearing due to the cur-

vature of the outer race has not been

in any way reduced; at the same time

this design enables two rows of balls to

be used, and in most cases a larger num-
ber of balls to be got into each row, so

that there are twice as many balls car-

rying the load. The importance of this

increased number of balls is appreciated

when it is remembered that the carrying

capacity of any radial bearing is direct-

ly proportional to the number of balls, if

their size be the same in both bearings.

Ball Cage Feature.

There are three main objects for the

use of a ball cage. Firstly, because it is

impossible to so proportion races and
balls, even of the full ball type bearing,

that the latter exactly fit the circum-

ference; secondly, to reduce noise; third-

ly, to prevent wear.

If a full type bearing be set in mo-
tion under the usual vertical load, when-
ever a ball passes from the region of

pressure it is snapped forward, striking

forcibly the adjacent ball, causing con-

siderable vibration, and before it comes
to rest it is struck by the followinsi'

ball, whiijh in turn is subjected in turn

to the same treatment. This, the chief

cause of noise in ball bearings of this

type, tends to get worse and worse.

The second trouble that the cage over-

comes is the wear of one ball on another.

With the full type bearings it is not un-

common to find the balls having a groove

worn around their circumberenee, with

a radius of curvature equal to that of

the Tjall diameter. One cause of this is

deflection. It is most important to keep
all ball bearings properly aligned.

Ball cages were devised to keep the

balls equally separated in the partly-

filled type bearing. To reduce noise and
to prevent certain forms of ball wear,

a properly designed ball cage should be

such that every ball is free in its own
setting. It should be strong, if possible

in one piece, elastic, and capable of re-

taining the maximum number of balls in

the bearing. Thrust bearings, both of

the single and double types, having flat

races, should only be used for light loads

on account of the difficulty in mounting.

Ball Tlirust Bearings.

The stationary race or races and the

revolving race must be mounted abso-

lutely parallel with each other and,

generally speaking, this is almost impos-

sible, but even if parallelism were pos-

sible it cannot be maintained under the

deflections due to the load, and it must
also be remembered that initial errors

or deflections of a thousandth part of an
inch will cause the balls on one side to

carry the entire load and therefore the

roarein of safety must be a big one when
this type of bearing is used. It is there-

fore advisable to use a thrust bearing,

having a self-aligning race. The race be-

ing ground spherical and mounted on

a corresponding seating can adj^ist it-

self in such a way as to distribute the

load equally over the entire number of

balls in the bearing, thus making it im-

possible to overload any one ball. This

self-aligning principle, both in radial

bearings as well as thrusts, is undoubted-

ly the secret to the successful applica-

tion of ball bearings.

Thrust bearings of light and medium
types should not be run at spepds higher

than 2,000 r.p.m.. and heavy type thrust

bearings saving large diameter balls

should not be used for speeds hislier

than 500 r.p.m, owing to the centrifugal

force acting on tlie balls. Thrust-bearing

cages like those used in radial bearings,

are in great variety. Those of the

pressed type are worthy of particular

note. They are made in one piece, and

so desismed as to take up any contrifuiral

action on the balls, thus keepinsr them
in the centre of their races. This pre-

vents excessive slipping' and spinning of

halls, which causes heatinar and failure

of the bearing when running at hish

speed.

Tlie "Skefko" radial bearing makes
a most efficient thrust bearinar for light

loads at hisrh sneeds, but the amount
must not exceed 25 per cent, of their

radial load given for medium type bear-

inrs. The use of this hearin<r for light

thrii=t loads runninff at very high speeds

entirely overcomes the trouble caused

by centrifuaal force: they have been

successfully used for speeds up to 30,000

r.n.m. This special feature of the

"Skefko" radial bearinsr to take a con-

siderable end thrust without overloadin?

the balls is due to the inclination of the

tangent to the curve of the outer race at

the point of contact with the ball.

Radial bearings are capable of taking

as much as 35 and 40 per cent, thrust

duty, and this is a very important fea-

ture, as it is difficult to flnd a position

on any machine where radial duty is

not combined with a certain percentage

of thrust duty. The more conical this

type of bearing, the greater th* safe

thrust load will be in proportion to the

radial load. Purely radial bearings—that

is, those of the riarid type—are not cal-

culated to resist any thrust load what-

ever, and when subjected to axial thrust.

the makers risrhtlv refuse to accept re-

sponsibility for failures.

With the risrid type of ball bearins,

it is essential that extreme accuracy be

obser\-ed in thp alignment of the shaft

and housing to which the bearings are
to be fitted. Therefore, with this type of
bearing it is necessary to fit a thrust

bearing as well, which not only increases

the cost, but also the difficulty of mount-
ing satisfactory. In the self-aligning

type of radial bearings, the necessity

for this extreme accuracy is obviated,

as owing to their construction they ad-
just themselves instantly and automat-
ically through the rolling of the balls

across the spherical face of the outer
race to any deflection, thus ensuring

equal distribution of the load over both

rows of balls. When fitting a bearing

of this description for radial as well as

thrust duty, all that is necessary is to

fix both races of one bearing axially, the

inner race on the shaft and the outer

race in its housing. Never more than

one radial bearing on each independent

shaft should be thus fixed ; the other

bearing or bearings must be allowed

free axial movement in both directions

in their housings or on their shaft.

Materials and Manufacture.

One of the most important points to

consider in the manufacture of a ball,

bearing is the material used. The best

ball bearings are made from the very

best Swedish chrome east steel obtain-

able. This steel is noted for its hardness,

toughness, and high elastic limits. After

the races have been turned to shape

they are liardened throughout and care-

fully tempered. The greatest care must

be exercised in this process, the exact

degree of hardness having been decided

after years of experience and tests. The
temperature of each furnace should be

automatically recorded once even- min-

ute, so that the works manager can at

any time see exactly what the tempera-

ture was in any furnace at any time.

There are still some makers who use

a low carbon steel and case-harden the

surfaces. The main trouble with a

case-hardened bearing is that the thin

hard skin tends to flake away from the

soft backing which results in the bear-

ing becoming a total wreck, and it must

be remembered the greater the area of ball

race, the greater the thickness of soft

backing, besides which, it is impossible

when manufacturing large quantities to

obtain a case-hardened surface of equal

thickness. It is more difficult to manu-

facture ball bearings of hardened steel

throughout, especially in the larger

sizes, where the races are comparatively

thin, owing to their tendency to

warp during the hardening process.

This means that a large amount must be

left for grinding, which considerably

increases the cost of manufacture, but

such bearinsrs are undoubtedly capable

of standing: a much srreater duty than

if made of a case-hardened material.
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The instriiments used for testing the

hardness of ball-bearing races are the

Seleroseope and the Brinell machines.

The Scleroscope measures the hardness

of a material by the height of the re-

bound of a small hammer falling from

a definite height. This hammer has a

diamond point and actually dents the

material, so that its kinetic energy at the

moment of striking is partly returned to

the hammer as kinetic energy wbich

raises it to a certain height in the glass

tube, which is provided with a scale.

The Brinell test is to force a hard steel

ball of standard diameter into the ma-
terial under test with a standard load,

and then measure the diameter of the

impression made. The Brinell test is the

more accurate as being practically the

same set of conditions as exist in the

bearing in practice.

Lubrication.

The question whether a ball bearing

requires lubrication has been much de-

bated, but it has been proved con-

clusively that the friction of a properly

designed ball bearing, when it is oiled,

is never less and is sometimes greater

than when it runs dr\'. Being made from
extremely hard steel and highly polished,

they are very liable to rust, and a ball

bearing should never be run in a rusty

condition, or else failure is inevitable.

In actual practice it is found nece«sarv

to either pack the housing with a suit-

able grease for speeds up to about 1,000

r.p.m. or run them in an oil bath for

higher speeds. The installation of ball

boarincs effects a savins of at least 00

per cent, of the lubrication required

with plain bearings.

Generally speaking, the users of ball

bearings endeavor to fit them accurately.

Such great care is not needed, the main
object beins that under no conditions

must the bearings be subjected to

strains other than their lesitimate duty,

and every care must l>e exercised not to

deform the ball races in any way. Par-

allel bearings should be fitted on the

shaft with a light tapping fit, and held

securely against a shoulder by means of

a nut. A suitable shaft shoulder will

be obtained if it is made 1.1 times the

diaMt-ter of shaft, plus .5-32 in. The
outer race should, of course, never be

hammered when mounting a bearing on
the shaft, a piece of hard wood held

against the innier race and tapped gently
being all that is necessary.

Ball bearings are now being universal-

ly used for line shafting purposes, in

which case an adapter sleeve is used be-

tween the bearing and the shaft for flt-

tinfj. One bearing only on each inde-

pendent line of shafting must be fixed

axially, for the purpose of keeping the
shaft running in line, and the others

free axially in their housings. Thrust
bearings or collars are never needed on
line shafting when Skefko bearings are

fitted. Regarding the race which is made
a sliding fit in its liousing, many people
try to fix them from revolving; this is

a great mistake. It is good for this race

to creep a little in its housing, as it dis-

tributes the load evenly all round the

outer race, at the same time the amount
of creep is so small tliat no appreciable

wear takes place.

Ball Bearing Housings.

Referring to the design of housings
for ball bearings, it is preferable to

make them of the split type, and not all

in one piece with an end cap, the prin-

cipal advantage^ of tlie first type beina
that the bearings can be fitted more
easily, and the shaft complete with all

its mountings can be lifted into the lower

part of the pedestal. With the other

type, the mounting of the bearings has

grit in a ball bearing means short life;

the particles, no matter how small, col-

lect together and cause spinning of the
balls. The balls also tend to mount
these particles, with the result that
eitlier the races tliemselves burst or the
balls become overloaded, but the usual
effect is that the balls become scaled on
their one hemisphere and the races
worn in deep tracks. The ball cages also
often fail owins;- to the skidding of the
balls.

®
CAR WHEEL TRANSFER TRUCKS.

By G. A.

IN the wheel storage yard of the
Pennsylvania Railroad, Columbus, Ohio,
a transfer truck is in use that saves con-
siderable time and trouble. This truck
is shown in the ar-companying half-tone

runs on a cross-track, so that it can
easily be placed opposite the ends of any
storage track in the yard. On the body

I AU WllKKL T1;AXSFKU TltrCKS,

to he done more or less in the dark,

and any slight errors in machining may
put excessive end thrust on the bearings,

which will probably be ruined before the
cause is found out. Housings should be
made as large as convenient, and every
care should be taken to provide good
protection for keeping the bearings free

from dust and moisture.

When special machines arc to be fitted

on ball bearings it is advisable to sub-
mit the designs, together with full par-

ticulars of the duty, to the ball-bearing
makers, when they will suggest the best

t.ype and size of bearing for the duty
and show same correctly mounted.

One of the most important points for
both the designers and users of ma-
chinery fitted with ball hearings is to

provide and use every care to keep the
bearings clean. The result of dirt and

of the truck arc two short pieces of rail,

so that a set of wheels can be run onto
the truck and transferred to any other
track in the yard to be used or re-

grouped as desired.

Canadian Patents.—The following is a
list of Canadian patents recently issued

through the agency of Ridout & Maybee,
.59 Yonge street, Toronto, from whom
further particulars may be obtained:
riiBiles W. Peters, threshing jnachine;
August Vesterling, the filing of records,

letters and other documents: George T.

Ogden. thermostats; .John Brier, fuel

vaporizing for internal combustion en-,
gines; George A. More, apparatus for in-

dicating and recording variations of
water levels in steam boilers; William
Say. automatic and folding man-catcher
for mechanically propelled vehicles.
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COMPOUND BORING AND FACING
TOOLS.

By H. Womersley.

THE coimterborins!: and facing of

roug-h castings uses up more or

less expensive tools very rapidly.

The tool in the accompanying illustra-

tion has shown itself to be a great saver

OOMPOUND BORING AND BRACING TOOL.

of time and also of cutting tools. The
roughing tools are first shaped on the

top to a serrated face so that, in sharp-

ening, it is only necessary to giind them
on the ends which is an extremely simple

operation. The finishing tools require
much less grinding and are fastened in

a more stationary way.
A main spindle passes throngli the

entire tool and terminates in enlarge-

ments both top and bottom. In the bot-

tom part are milled fcnr slots, two for
the finishing cutters and two for the
roughing cutters as shown. These are

so cut as to make the cutting edges of
the tools radial and, after milling, a
ring is shrunk on. Tlie finishing cutters

are fastened by locking p.nd adjusting
set screws so that adjustment can be
made for wear and for equalizing the

work.

The lower end of the spindle is bored
to receive a guide pin which is tapped
in the end for a screw to permit the

fastening of bushings for different sized

holes. This pin is also lield in place by
set screws. The roughing cutters are

movable in their slots and are held fast

at their upper ends in the collar as shown
by means of screws. These are provid-

ed with setting-up screws also, the ad-

justing nut on top being chambered to

clear their heads. The vertical adjust-

ment of the roughing cutters is accom-
plished by the knurled nut shown on top,

and can be quickly and conveniently

done. These roughing cutters serve to

nick and break the scale, thereby taking

the most wearing work off the finishing

tools. It is also found mucli easier to

feed the tools when used in conjunction

with the breaking cutter, and very wide
surfaces can be readily faced by hand
with this help.

®
JIG FOR ANGULAR HOLES.

By James Moore.

A RECENT article in Canadian Mach-
inery illustrating a fixture for drilling-

holes inclined to each other at different

angles has prompted the writer to offer

another simpler, if anything, than the

one mentioned, but not so suitable in

cases where a larger number of holes are

to be drilled. The changing of the jig

from the position for drilling one hole

to that of the other is a very easy mat-

ter and, while the example shown rep-

resents an extremely simple case, the

principle involved can be adopted in a

very wide ranae of work.

The illustration requires no particu-

lar explanation. The body is made of

cast iron, the two bases being provided

with- bearing strip's and carefully planed

to the required angle. The work in tins

instance, is a bearing- eap and is located

by the pins as shown, the whole being

fastened by the key. Tiiere are two holes

on each side, and the length of the cap
makes it sufflcientlj' stiff to resist any
springing effect of the key. The work
is placed in from the side, and consider-

able time can be saved by inserting a

stop pin near the .small end of the wedge

!S2!

JIG FOR ANGUJLAR HOLES.

to prevent its falling out each time it is

loosened.

BORING OUT LINE HOLES.
By J. E. Cooley.

WHEN boring out line holes in frames,

beds, etc., double-end flat cutters are

generally used, as more accurate work is

accomplished with this style of cutter

than with the single-end type, which cut

only on one side of the holes. The lat-

ter springs the boring bar and renders

tlie holes out of line.

13
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also on tlie corners of the broach in the

boring bar, as at C, the teeth will seldom

break off.

Two sets of cutters are used in boring

operations: a roug-hing and finishing cut-

ter ,designated by the letters R and F
stamped on the front, as shown. Some-

times when the cutters have been fasten-

ed in the bar, a doubt exists as to which

of them have been inserted. If the let-

ters are stamped on the side, as F, they

are then easily seen.

A clearance should be made on the

cutter, as at D, in order to have it set

square in the broach. The broach should

be cleaned out each time before the cut-

ter is inserted. A handy tool for this

purpose is the swab, having a piece of

waste or cloth fastened on the end, as

shown.

RAWHIDE PINIONS.

By Chester Hamilton, Junr.*

RAWHIDE pinions are used in a great

variety of drives where noise would be

objectionable. Their commonest appli-

cation is on electric motors, but they are

also used on a wide range of other ma-

helical gears in which there is a con-

tinuous rolling action.

Tliii*d, rawhide pinions, along with

which are grouped those made of cotton,

paper or compressed fibre. The quiet-

ness of this class is due to two reasons

—

the material, on account of its softness,

does not transmit vibration or sound,

but absorbs it, and the elasticity and
slightly yielding nature of the material

does not permit it to take up the load

suddenly when it comes in contact with

the mating tooth. The result is more
evident in such a case as a rawhide

pinion put to work with a worn-out gear

with badly shaped teeth. The sound is

in the nature of a throb where it would

be a ringing blow if both were metal.

When the tooth shape is correct, the

rawhide pinion makes practically no

noise at all.

First-class materials are essential for

ilurability and strength. There are a

number of grades of hide on the market,

and some are not very good. Some first-

class brands are much over-rated and
over-valued by their makers and are ac-

cordingly not worth the price asked. The
flanges of a rawhide pinion should be of

RAWHIDE PINIONS.

chinery. They will operate at much
higher pitch-line velocities than all-metal

gears.

The use of noiseless gear drives is in-

creasing very rapidly. Formerly it

seemed to be taken for granted that

gears were essentially noisy and the

only way to avoid the noise was to avoid

the use of gears. This is all changed

now. There are three principal ways of

securing quietness aside from accuracy

of workmanship:
First, by the selection of a fine pitch

and providing sufficient strength by the

use of high-grade material, such as heat

treated alloy steel. Automobile gears are

typical of this class, though in their case

the very accurate gear cutting is also

largely responsible for the quietness.

Second, by the use of helical or double

•iMnnnjccr, tlic Ilamlltun (Jear & Miiililni'

Co., Toronto. .

red brass; there being little saved in

using poor yellow brass. Steel would be

all right, but the cost of macliining, in-

cluding cutting, runs up out of propor-

tion to the value. Cast iron or steel are

freipiently used on very large pinions,

but very seldom on small. The rivets

should be of soft Norway or Swedish

iron, and be a driving fit in the hole.

Rawhide pinions should be kept dry

and free from oil. Most oils and even

atmospheric dampness shorten the life

of a pinion and reduce its strength. The

pinion should be protected and at the

same time lubricated with a thick paste

made from linseed oil and flake graphite.

Pinions should be designed with

flanges of full outside diameter. The

omission of flanges or the use of flanges

less than the outside diameter is not at

all advisable. Such designs are not dur-

able. Shrouds, that is plain flanges put

on after the teeth are cut, are of no ad-

vantage, are expensive and sometimes
cause trouble by interfering with the

gear teeth, if gear or pinion becomes
shifted sideways. Sometimes a third

flange is ])laced in the middle of the

pinion dividing the rawhide into two
parts. The object is to increase the

strength on heavy drives, but it is of
doubtful value, and certainly makes a

noisier pinion than plain rawhides. For
quiet running, the flanges should never

touch the gear, the face of the pinion

being increased to twice the flange thick-

ness greater than the face of the gear.

If the pinion shaft is free to move end-

ways a short distance, as on a motor, the

face of the rawhide between the flanges

should be increased by the amount of

the travel. It is common to add % "ich

to these dimensions so that the flange al-

ways clears the gear by 1/16 inch.

Pinions of very wide face sometimes
have bolts instead of rivets. If the diam-

eter of the pinion is large and the flanges

relatively thin, an additional circle of

rivets near the bore is occasionally used.

In designing small diameter pinions with

large bores, care must be taken that

there is ample material between the root

of the teeth and the rivets.

A rawhide or other built-up pinion

should be driven with a key rather than

a set screw. The latter applies the power
directly to one flange only and causes a

twisting of the pinion which tends to

tear it apart. Rawhide pinions are gen-

erally figured as equal in strengtii to

their cast iron mate; that is, they are a

little better than a cast iron pinion. Good
fibre is about half as strong.

®
Fuel Economizers.—A papei- on the

counter current principle as applied to

directly fired and to waste heat boilers ap-

pears in a recent number of the Journal

of the Engineers' Society of Pennsyl-

vania. It discusses at some length the

conditions under which fuel economizers

should be installed and those under which

the use of waste- heat boilers is economi-

cal. The conclusions drawn by the author,

George H. Gibson, of the George H. Gib-

.son Co., New York City, are tiiat econo-

mizers can be used profitably regardless

of the fuel price and load factor as, if an
economizer be not used, the boiler must
heat the water up to the evaporation

point at a lower efficiency, since it con-

tains water at the temperature of steam,

while the economizer utilizes the low

initial temperature of tiie water to in-

crease the heat absorption. Waste heat

boilers and turbines should be put in for

as high steam pressures as are practical,

in view of other considei-ations, and the

boiler should be supplemented by an
economizer to obtain the maximum
amount of power from a given amount of

gases.
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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

22-INCH SLIDING HEAD DRILL.

THE cit shows the Aurora 22-iii.

Sliding' Head Drill, being a new
design brought out by the Aurora

Tool Works of Aurora. Indiana. This

drill embodies a number of new and es-

1

i
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valves if not designed properly. With
this in mind, the Whiting Foundry
Equipment Co., Harvey, 111., has recently

developed a disc valve. Based on years

of experience and observation in the

manufacture and operation of air hoists,

it has naturally proved very satisfactory

in actual service.

BORING A LARGE CONE.

By A. V. F.

ONE of the great difficulties in machin-

ing many pieces is the impossibility of

properly supporting the metal against

vibration under the action of the cut-

tinir tools. A case of this kind is shown

of heavy planking, which was cut out

into a sort of V of the proper size to

help support the work. This not only

helped to prevent the overhang working

the funnel out of the chuck, but it also

assisted greatly in reducing the vibra-

tion which interfered seriously with the

work.

MOW TYI'K OF AIR HOIST VALVE.

The cut herewith shows all parts and

also the valve assembled. Working parts

consist of a brass disc operating on a

cast iron body, the disc being held in

place by air pressure and also by coil

spring. The valve seat and disc are both

ground, insuring an air-tight joint. The
valve lever moves through an arc of 45°

each way from the central position, mak-

ing a total movement of 90°. The valve

is so designed that the stem does not

pass through the air chamber, thus

eliminating leakage at this point. The
valve cover and disc may be removed

without disconnecting the piping, and no

packing is used in the valve.

in the accompanying illustration, in

which a large east iron funnel, possibly

48 inches across, was being turned out

in a lathe which would barely swing it

properly.

The only way of holding and driving

this was by a flange on the small end, as

shown, and it was one of the most un-

HOinXG A LARGK COM'

It is not claimed that this simple de-

vice made it possible to do the best kind

of a job, but it helped out when nothing

else seemed to be available.

Trading With Enemy Regulations.

—

An order-in-council has been passed re-

laxing in a certain degree the regulations

against trading with the enemy. It is

provided that a transaction not clearly

permissible under the recent proclama-

tion would be in the public interest in

the case of material necessary for the

maintenance of Canadian industries, and
that a license may be issued on behalf

of his Majesty permitting such a tran-

saction. It is recommended as an in-

stance that the Minister of Customs be

autliorized to issue licenses permitting a

COMPOUND DRILL TABLE.

THE illustration and lescription refer

to a cnrapdund table of new design built

by the Aurora Tool Works of Aurora,

Indiana. Tliis style table can be fur-

nished on 24-in., 26-in., 28-in., 32-in.

and .'i6-in. Aurora drills. The design is

unusually rigid, the table and saddle

sliding on wide bearings. The working

surface on the 24in. and 26-in. machine

is 18 in. X 24 in. and lias a lateral and

longitudinal movement of 15 in. The
28-in. and 32-in. table lias a workina: sur-

face of 22 in. X 28 in., and longitudinal

and lateral movement of 17 inches. The
.36-in. table has a workini; surface of

24 in. X .30 in., and a loncritudinal and

lateral movement of 17 in. The height

from top of base to top of table is 20

in. on all sizes.
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Series of Practical Questions and Answers for Mechanics
Every care it being taken to include only pertinent, practical questions, and give same direct

reliable answers. Catch questions will be avoided. Arithmetic, consisting of simple addition,

subtraction, multiplication and division will be found a useful companion study.

Question.—A load of 1,600 pounds is

to be raised by a wedge, which is pulled

forward by a screw having four threads

per inch. The wedge is 6 inches high Ijy

12 inches long, and the screw is fitted

with a handle 10 inches long. Neglecting

friction, what force is required at the

end of the handle?

Answer.—The wedge moving forward

12 inches raises the load 6 inches. The

necessary force on the wedge is then

1600X6

12

: 800 pounds.

The circumference of a circle whose

radius is 10 inches := 62.832 inches.

While the power moves through 62.832

inches, the load moves 14 inch. The

required power is therefore,

800

X V4= 3-18 pounds.

62.832
• * •

Question.—What pull would be re-

quired on a block and tackle containing

one fixed and one movable double block

in order to raise 820 pounds'?

Answer.—The raising of the load one

foot requires the shortening of four

ropes by that amount, or the power

moves four times as far as the load. The

pull required, then, is

820
;=;205 pounds.

Question.—In the above example, if

the friction of the mechanism be as-

sumed to be 24 per cent, of the load lift-

ed, what will be the force required and

what will be the efficiency?

24

Answer.—Friction load =—of 820=
100

196.8 pounds.

Total load = 820 + 196.8 = 1016.8

pounds.

Force required to lift this would be

1016.8
. =: 254.2 pounds.

. 4

Efficiency= ratio of power input to

work output,

205
— = 80.6 per cent.

254.2
.» • •

Question.—A boiler weighs 2V2 tons,

and contains 2V2 tons of water. If the

whole be raised from freezing to the boil-

ing point, what amtwiBit ,of heat,wiU, .be

required? What per jcent. 'of .this.. will

be required: by the boilefr alone;Jj,S:..,,

Answer.—Tlie specific heat of water is

1 and of steel .1165. The freezing tem-

perature is 32 degs. and boiling tem-

perature is 212 degs. Difference is 180

degs. British thermal units required to

raise 5,000 pounds of water 180 degrees,

=5,000X180X1= 900,000 B.T.U.

Heat units required to raise 5,000

pounds of steel 180 degrees= 180X
5,000X-1165= 104,850.

Total heat required= 900,000+104,850
= 1,004,850 B.T.U.

The proportion of the heat required

104,850

by the boiler is- ^10.43%, or

1,004,850

about one-tenth.
• • •

Question.—How many pounds of coal

would be required to heat the air in a

building 70X100X40 feet high from ten

below zero to 70 degrees F., neglecting

radiation ?

Answer.—The number of cubic feet of

air is 70 X 100 X 40 = 280,000. This

amount of air weighs 280,OOOX-083=
23,240 pounds.

Specific heat of air under constant

|)ressure is .2375.

Heat units required to raise 23,240

pounds of air 190 degrees= 23,240X
190 X -2375.

= 1,048,705 B.T.U.

Average good coal will give 14,000

B.T.U. per pound.

Amount of coal required, then, is

1,048,705

^74.9 pounds.

14,000

If the boiler efficiency were 60%, the

74.9

actual coal required would be XlOO
60

: 124.8 pounds.

'/a-incli thick. What is the elficieney of
a joint with double butt straps?

Answer.—A strip of plate 1/2 x 3

inches lias an area of 1.5 square inches.

This will sustain a tensile stress of

60,000X1-5 = 90,000 pounds. The space

of 3 inches is sustained by 2 rivets.

Shearing area of a %-inch rivet=.75X

.75X.7854= .4418 sq. in., or .4418X2
=.8836 sq. in. for 2 rivets.

Shearing strength of mild steel=50,000

pounds per sq. inch, and the rivets are in

double shear. The strength, then, is

.8836X50,000X2= 88,360 pounds.

The efficiency of the joint as far as-

88,360

rivets are concerned would be

90,000

= 98 per cent.

The plate, however, is weaker in an-

other way. In every 3 inches, .75 inch is

cut out for the rivet hole. This leaves

2.25 inch of good plate. The real effi-

ciency, then, is

2.25

= .75 per cent.

Question.—A ten-inch solid steel shaft

is fitted with a solid flanged coupling.

The bolt circle is 18 inches in diameter
and the bolts are IVi inches in diameter.

How many bolts would be required to-

sustain the full power of the shaft?

Answer.—The twisting moment, which

nuu be sustained by a solid shaft is

3.1416d'S

M =^ where S^the shearing

16

strength of the material =50,000 pounds

per square inch. d=diameter ^10 inches.

3.1416X1000X50000
M = = 9,817,500

Question.—A crane hook is fastened

by a 1-inch pin, which passes through

the eye. Assuming that the hook will

give way by the shearing of the pin,

what load could be lifted?

Answer.—Shearing area of a 1-inch

steel bar is lXlX-7854= .7854 sq. in.

Shearina: strength of steel = 50,000

pounds per square inch.

As the pin is in double shear, the load

. necessary to rupture it would be .7854X

50,000X2.
=78,540 pounds, or about 39 tons.

« • «

Question.—The 'longitudinal seam of a

boiler is double riveted .with ' %-inch

rivets spaced at 3 inches^- The plate is

16

inch pounds.

18

The radius of the bolt circle is

—

2

= 9 inches . •

Shearing strength required of the bolts

9,817,500

then is = 1,090,833 pounds.

9

Shearing area of a IVo-inch bolt is

1.5Xl.oX.7854= 1.767 sq. in. At 50,000'

pounds per square inch, this represents^

88,350 pounds.

The number of bolts required is,

1,090.833

—^12.34, say, 12 bolts.

88.350 .V
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DEVELOPING CANADIAN TRADE AT HOME AND
ABROAD,

AMONG many other things we in Canada, as a result

of this All-European War, have had most forcibly

impressed upon us are the ramifications and the

every individual magnitude of Germany's industrial and
commercial enterprise. It seems to liave been reserved

to this time of tragedy and hellish destruction for busi-

ness interests.in their every feature to awaken to a reali-

zation of having assiduously cultivated a self-imposed

Contentment of effort in the matter both of developing

home markets and in seeking a rightful portion of ' those

available beyond their own borders.

Canada, of course, does not lack company in the pre-

sent circumstances, and good company too, for have not

both Great Bi'itain and the United States been equally

remiss. Germany has not only forestalled and largely

supplanted all three of them in the world's markets, but

has more or less succeeded in establishing herself as a
competitor to be reckoned with for their domestic require-

ments. Statistics now being ground out from the mills of

Government departmental officialdom are, it seems to us,

likely to be of little real import and assistance in cap-

turing even a trifle of that trade and commerce which

they so realistically portray as having been acquired by
Gennany. Our own apple tree we can shake, even if the

apples be out of reach, but to possess from the tree of

statistics we must climb, and to the latter we are un-

accustomed.

It has been urged that "the need of Canada to-day is

a Kaiser who would insist on technical education and see

that our people's efforts were intelligently inspired and
directed." What is implied in this statement is not very

clear; we think, however, it is a question of second

thoughts being best, and one of those statements that had
better been left unuttered. We in Canada neither need
nor want a Kaiser to direct our education, our industry,

our trade and our commerce, but we do need a broaden-

ing of the scope of the interests of our business and
public men. To go a step further, all of us move too

much within our own little world, with the result that

the major portion of our nature and being and, more often

than not, the best part of it, is in a state of total eclipse,

i It may be claimed that this is a day of specialization

and that whole-hearted concentration is necessary to in-

sure success in what we undertake. This we do not dis-

pute, but the specialization that so engrosses our atten-

tion as to make us operate as independent units can never

be a factor in our national upbuilding. The architect,

the bricklayer, the carpenter, etc., are each specialists

working for their own welfare and well-being, but inci-

dentally co-operating in the common purpose of rearing a

structure not only creditable to themselves but to the

community and to the nation in general.

Doesn't it strike you that this co-operative spirit is

woefully lacking when it comes to fitting our particular

specialty to the national structure? Isn't there too much
of a disposition abroad for us to shake the tree of busi-

ness opportunity or at best only to stretch ourselves in

order to grasp what appears possible of being easily

reached? There is neither lack in numbers nor lack in

intelligence and pre-eminence of gifts among those who

have organized and who direct the wide variety of in-

dustrial enterprises within our borders, but there is a lack

of unity of purpose to foster and establish the demand

for our products in other countries.

This failing is individual and personal, and although

impregnable to technical education, let the latter be ever

so desirable, it is amenable to reason and can therefore

be overcome. We have been too long accustomed to the

enjoyment of both national and individual freedom on

this North American Continent, to take in anywise kindly

to even a Canadian Kaiser dominating and intelligently

inspiring and directing our efforts, however well-inten-

tioned he might be.

Many doors of opportunity are reckoned as being

available to our enterprise as a result of the European

War, but, to avail ourselves of them, concerted action

and concentration of purpose, national insitead of indi-

vidual, alone will ensure successful acci)mplishment.

German statesmen, politicians, bankers and manufacturers

put their country's development at home and influence

abroad weD'ahcad of every other consideration, '^yhat
,

Gennany achieved is also possible to 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.

PIG IRON.

Grey Forge, Pittsburgh $13 40

Lake Superior, char-

coal, Chicago 15 75

Ferro Nickel pig iron

(Soo) 25 00
Montreal. Toronto.

Middlesboro, No. 3.... 17 75 19 50

Carron, special 21 00 22 75

Carron, soft 21 00 22 75

Cleveland, No. 3 17 75 19 50

Clarence, No. 3 17 75 19 50

Glengamock 20 00 21 75

Summerlee, No. 1 21 00 22 75

Summerlee, No. 3 20 00 21 75

Michigan charcoal iron. 25 00

Victoria, No. 1 18 00 17 00

Victoria, No. 2X 18 00 17 00

Victoria, No. 2 Plain.. 18 00 17 00

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

Cut nails 2 50 2 70

Miscellaneous wire nails. . . 75 per cent.

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

LIST PRICES OF W. L PIPE.

FINISHED IRON AND STEEL.
Per Fonnd to lArge Buyers. Cents.

Common bar iron, f.o.b., Toronto.. 1.95

Steel bars, f.o.b., Toronto 1.95

Common bar iron, f.o.b., Montreal. 1.95

Steel bars, f.o.b., Montreal 1.95

Bessemer rails, heavy, at mill 1.25

Steel bars, Pittsburgh 1.15

Twisted reinforcing bars , 2.10

Tank plates, Pittsburgh 1.15

Beams and angles, Pittsburgh 1.15

Steel hoops, Pittsburgh 1.30

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

Steel bars 2.10

Small shapes 2.30

Warehouse, Freljrht and Duty to Pay. Cents.

Steel bars 1-65

Structural shapes 1.75

Plates 1.75

Freight, Flttsburgh to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
Montrral. Toronto.

Plates, 1/4 to 1/2 in., 100 lbs $2 15 $2.15

Heads, per 100 lbs 2 35 2 35

Tank plates, 3-16in 2 40 2 40

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

Copper, light $ 8 50 $ 8 50

Copper, crucible 10 00 9 50

Copper, uneh-bled. heavy 9 50 9 50

Copper wire, unch-bled. 9 50 9 50

No. 1 machine compos 'n 10 75 8 50

No. 1 compos 'n turnings 8 50 8 00

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 7 25 7 50

No. 1 brass turnings ... 6 00 6 25

Heavy lead 3 50 4 00

Tea lead 3 00 3 00

Scrap zinc 3 25 3 50

BOLTS, NUTS AND SCREWS.
Per Cent.

Coach and lag screws .... 75 & 5

Stove bolts 80 & 71/2

Plate washers 45

Machine bolts, % and less 70 & 5

Machine bolts, 7-16 60 & 5

Blank bolts 60

Bolt ends 60 & 5

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes. . . .41/20 per lb. off

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

Fillister head 25 per cent.

Iron rivets 75 per cent.

Boiler rivets, base, %-in. and

larger : , ? . . .'^ .... $3.25

Structural rivets, as above 3.15

Wood screws, flathead,

bright .85, 10, 71/2, 10, 5 p.c. off

Wood screws, flathead.

Brass .75, 10, 71/2, 10 P-«- off

Wood screws, flathead,

Bronze 70, 10, 71/2, 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh ... $21 00

Open hearth billets, Pittsburgh. 21 00

Forging billets, Pittsburgh 26 00

Wire rods, Pittsburgh 26 00

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws 65 & 10%
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MISCELLANEOUS.
Putty, 100 lb. drums $2.75
Red dry lead, 5 ewt casks, per cwt 8.00
Glue, French medal, per lb 0.14
Tarred slaters' paper, per roll .

.

0.95
Motor gasoline, single bbls., gal. .

.

181/2

Benzine, single bbls., per gal 181/2

Pure turpentine, single bbls 0.67
Linseed oil, raw, single bbls 0.54
Linseed oil, boiled, single bbls. .

.

0.57
Plaster of Paris, per bbl 2.50
Plumbers' Oakum, per 100 lbs. .. 4.00
Lead wool, per lb 0.08

Pure Manila rope 0.14

Lard Oil, per gal 0.60

Dia. In.

49/64 to iy2-in..

POLISHED DRILL ROD.
Grade Grade

1

37.50

41.25

45.00

56.25

62.25

67.50

33/64 to %-m:
7/16 to 1/2-in.

0.178 to 0.4218 .

0.125 to 0.175.

0.101 to 0.120.

Prices In cents per pound are quoted
different gradeit.

2

30.00

33.00

36.00

45.00

49.80

54.00

Grade
3

17.50

19.25

21.00

26.25

29.05

31.50

for the

PROOF COIL CHAIN
% inch $7 25
5/16 inch 5.IO

% inch 4.35

7/lC 4.05

V2 inch
;

.

3.80

9/16 inch 3.8O

% inch 3.65

% inch 3.60

Ys inch 3.40

1 inch 3.20

Above quotations are per 1<M) lbs.

TWIST DRILLS:

%
Carbon up to II/2 in 65
Carbon over II/2 in 25
High Speed 25
Blacksmith 60

Bit Stock 60 and 5

Centre Drill 20

Ratchet 20

Combined drill and c.t.s.k 15
IXsconnts on :<tf>ndard list.

REAMERS.
%

Hand 25
Shell 25
Bit Stock 25
Bridge 65

Taper Pin 25
Center 25
Pipe Reamers 80

Ulscoants off standard list.

COLD DRAWN STEEL SHAFTING.
At mill 45%
At warehouse 40%

') I>lseounts off standard list. Warehouse price
at Montreal and Toronto.

CANADIAN MACHINERY
SHEETS.

Montreal Toronto
Sheets, black. No. 28 $2.70 2 70
Canada plates, dull,

52 sheets 3 OO 3 15
Canada plates, all bright.. 3 90 3 95
Apollo brand, 10% oz.

(galvanized)

Queen's Head, 28 B.AV.G..

.

Fleur-de-Lis, 28 B.W.G
Gorbal's Best, No. 28 . .

.

4 00

4 25

4 00

.4 25
Viking metaJ, No. 28 3 90

3 90

4 35

4 25

4 45

4 00
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ELECTRIC WELD COIL CHAIN B.B.
y-1^ in $9.00

Vi in 6.25
5-lfi in 4.65

% ill 4.00
7-16 in 4.00

% in 4.00
Prices per 100 lbs.

Size

1 in.

11/4 in.

11/2 in

1% in.

2 in.

2y4 in.

21/2 in.

3 in.

31/4 in.

31/2 in.

4 in.

BOILER TUBES.

Seamless

$9.50

9.50

9.50

9.50

10.00

11.50

13.00

15.00

19.00

24.00

Lapwelded

11.50

12.10

13.25

14.25

18.00
Prices per 100 feet, Montreal and Toronto.

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble. 50% & 10%
Standard QQaf

Cut leather lacing. No. 1 $1.25
Leather in sides $1.00

WASTE.
WHITE.

Cents.
XXX extra q 11
X Grand q lOi/g

XLCR 0934
X Empire 0834
X Press 073^

C01.OBED.
Lion 07
Standard 06i^
Popular 051/2
Keen 05

PACKING.
Arrow 15
Anchor 06
Anvil 071/2
Axle 09

W.48HED WIPERS.
Select white 06
Light colored O6I/2

Dark colored 05
Prices per lb.

BELTING RUBBER.
Standard 50%
Best grades 300^

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.

MontreaJ, Que., Nov. 16, 1914.—The
general situation which is much the same
as has existed for some time back, and
very little change is anticipated while
the war lasts. The present volume of busi-
moving seems to be about an average of
what can be expected with the winter
ahead of us. The business policy of many
of the large firms, of making use of the
present dull period to improve their sys-
tems of production and to install new-
equipment to replace older machines, is

a wise one. Many of our manufactured
articles have been costing too much to
produce and the remedy will no doubt re-

sult from the above action.

The Steel Market.

The situation in the steer market re-

mains unchanged. The steel shells that
the Government have on order through-
out the country continue to furnish a cer-

tain amount of work for many plants.

Prices of material have hardly changed.

Pig Iron.

Pig iron seems to be very dull indeed.
There is very little demand for pig. The

importation of British pig has fallen off
greatly of late on account of the small
amount of business moving. Until foun-
dries begin to run on full time again and
the improvement in business arrives, the
pig iron trade will be undoubtedly small.

Machine Tools.

The volume of business in machine
tools seems to be about the same. It is
perhaps a trifle better than during the
previous few weeks. A great deal of re-
pair work is being done at the present
time, the manufacturers taking advant-
age of the present quiet period to carry
out these repairs, that the press of busi-
ness had for so long delayed. The supply
business is also holding out well. Small
orders are, of course, in evidence, but they
come frequently.

Metals.

In the metal market there have been
many flnotuations, the governing factors
constantly undergoing more or less
ehange. Copper has a tendency to weak-
en, while lead appears to be a little

stronger this week. The trade in spelter



47« CANADIAN MACHINERY Volume XIl.

has increased some, and this has had a

tendency to increase the price. Business

in other metals is only nominal and prices

have not changed; a rather small amount

of business only passing.

Toronto, Ont., Nov. 17, 1914.—There is

little change to be noted in industrial con-

ditions this week, except perhaps that the

outlook is brighter in consequence of the

large orders for war equipment and sup-

plies which continue to be placed by the

British Government. People are becom-

ing more accustomed to the "state of

war" conditions and are less apprehen-

sive of any further adverse effect on

trade. The fact that so much new busi-

ness has been given to Canadian fac-

tories has instilled a feeling of confidence

in business circles and will, in addition,

mean the distribution of considerable

sums of money. The belief tliat Canada
will eventually benefit by a large increase

in manufacturing has also helped to allay

fears of any serious setback to industrial

progress of the Dominion. The present

check will, when hostilities cease, give

way to increased prosperity.

That the condition of the country is

sound both financially and industrially,

has been proved by recent events. If it

had been otherwise, the crisis would not

have been weathered in such a satisfac-

tory manner. There is little evidence of

any very serious dislocation in trade or

finance. Money is still tight and some in-

dustries, particularly the steel trade and
machinei-y manufacturers, are quiet. On
the other hand, textile and knitting mills,

pulp and paper mills and factories mak-
ing leather products are all very busy,

while, for the basic industry, agriculture,

the outlook was never better. As the re-

sult of all this activity, millions of dol-

lars will be added to the wealth of the

country.

An interesting feature of recent date

to be noted is the opening of the Massey-
Harris plant at Brantford and a similar

move on the part of the Canadian Furni-

ture Manufacturers who are re-opening

several of their plants in this province.

The Massey-Harris Co., announce that

their Toronto plant will be re-opened

shortly. This is good news, as it indicates

a revival in trade as well as giving em-
ployment to many hands.

Steel Market.

There is little, if any, improvement this

week in the iron and steel trades. Busi-

ness on the whole is dull and there seems

to be little prospect of any betterment in

the immediate future. The improvement
noted in some industries may eventually

benefit the steel trade in the event of

plant extensions being found necessary

;

at present, however, there is no indica-

tion, of such requirements. The building

trade is dull and a ppes^rs likely to, remain,

in this ocmditjon for sonje. months.,,, 3^1)^,

returns of building permits issued for the

month of October show a marked de-

crease in value as compared with the cor-

res|>onding month of last year.

There have been no price changes this

week and the market in this respect is

firm. Bars, plates and shapes are quoted

as low as $1.10 f.o.b. Pittsburg, but lo-

cally $1.15 is nearer the figure, except

perhaps for large tonnages, when this

price would probably be shaded. A bet-

ter feeling dominates the situation in the

States, which is believed to indicate a

gradual return to more prosperous con-

ditions. The report that the British Gov-

ernment has placed an embargo on ship-

ments of ferix)-manganese has been con-

firmed. If this prohibition is of long dura-

tion, a difficult .situation will result.

Fig Iron.

The pig iron market is quiet and prices

are unchanged. The demand is light, as

foundries and manufacturing interests

are generally working on reduced ca-

pacity. The Steel Company of Canada
announce that they will blow in a furnace

at their Hamilton plant on November 20.

This is welcome news and indicates a re-

vival of business.

Machine Tools.

The machine tool market is still very

quiet and dealers report few enquiries.

The demand for new tools has fallen off

considerably the last few months and it

is hardly probable that there will be a re-

sumption of buying until industrial con-

ditions improve materially. There is a

tendency to buy second-hand tools in

preference to new machines, but even in

this line there is not much activitj". There
is a light but steady demand for machine
shop and mill supplies, orders being gan-

erally for small lots.

Metals.

There are no changes in the metal mar-

kets this week and business is quiet, con-

sumers buying only to cover immediate
requirements. Tin is firm but unchanged.

Copper is steadier with an improved

situation. Spelter and lead are steady

and are showing a stronger tendency. The
New York Metal Exchange opened on

November 9 for trading in tin, lead and
spelter.

®

Trade Gossip
Woodstock, Ont.—The Bain AVagon

Co. has just completed the manufacture
of 2,000 wagons for the British Army
and the firm expect to make shipment
this week.

Ontario Labor Conditions—Hon. T. W.
Crothers, Minister of Labor, has re-

ceived a report on labor conditions in

Ontario, which is part of a Dominion-

wi^e investigation which- he has been.

conducting. The Ontario survey, which

will be continued at intervals all winter,

was made by E. W. Corapton, fair wage
officer for Ontario. The report is of an
exceedingly encouraging nature and
shows that outside of the larger indus-

trial centres, such as Toronto and Hamil-
ton, unemployment is slight; many
smaller cities and towns report condi-

tions normal. In most of the industrial

towns of Ontario the situation is appar-

ently no worse, if it is as bad, as during

the depression of 1907. One encouraging

feature of the situation is the manner
in which the Ontario municipalities are

self-reliantly preparing to meet the un-

employment problem and to care for

their own. There are no signs of down-
heartedness. Mr. Compton says that in

Toronto there are eighteen tiiousand re-

ported out of work and, of these, two
thousand are carpenters, with an-

other two thousand members of allied

building trades. The remainder are

largely factory employees. He reports

some fifteen hundred Austrians and Ger-

mans out of work. Conditions in Tor-

onto will be relieved by contemplated

public works.

Electrical Firm Ordered Wound Up

—

An order winding up Chapman & Walker,

dealers in electrical and gas fixtures and
machinery, Richmond St., Toronto, was
made by Mr. Justice Middleton at

Osgoode Hall, Toronto on Nov. 10. The
General Electric Co., of London, Eng-
land, the petitioners upon whose appli-

cation the order is made, claim £1,108

upon acceptance by Chapman & Walker
payable to the petitioners, and £1,000

upon goods which have been made upion

the order of Chapman & Walker, but
which have not been shipped. The peti-

tioners have also entered action to re-

cover $76,100 alleged due upon seven

debentures issued by Chapman &
Walker to cover advances made by the

General Electric Co. since March 23rd

last. The Sterling Telephone & Electric

Co., of London, England, is plaintiff in

an action the Guarantee Company of

North America to recover $10,000 al-

leged due under a guaranty of drafts

and acceptances by Chapman & Walker
for goods sold and delivered. The North-

ern Electric Co. has entered suit against

Chapman & Walker to rec(Jver $1,415.25

alleged due for goods sold and delivered.

The company, now placed in liquidation

was incorporated in April. 1909, with a

nominal capital of $50,000, which was
increased later to $150,000. Its head

office is in Toronto, and it has a branch

in Vancouver. The company assigned

on November 3rd to Malcolm Hugh Rob-

inson, who will be the interim liquidator.

There will be a reference to the Master-

in-ordinary. Leave is given to other

creditors to intervene if the liquidation

proceedings, are not carried on properly.
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TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada

To Achieve and Maintain a Dominant Place in the Markets of the World

CANADIAN TRADE RESTRICTED
BY WAR.

STATISTICS of Cana.lian trade for

September, as just published by
the Department of Trade and

Commerce, show the effect of war condi-

tions in restricting both imports and ex-

ports. Imports of merchandise for the

second month of the war totaled $36,-

567,572, a decrease of .tl7,772,985, or

about 33 per cent., as compared with

September of last year. Exports of

Canadian produce for the month totaled

$31,769,613, a decrease of $5,251,832, or

about 15 per cent. Exports of foreign

produce, however, which totaled $8,747,-

481, increased by nearly five millions, as

compared with September of last year.

Tlie areatest falling off in exports was

in auricultural produce, which totaled

only $7,478,798 for the month.

Manufactures Exported Last Year.

As compared with $11,829,772 for the

preceding September, exports of manu-
factures, despite the war, held to the

level of last year, the totals being $5,-

188,314 for last September, and $5,041,-

465 for the corresponding month of last

year.

Import of Bullion.

During the month $15,885,221 in coin

and bullion was brought into Canada,

tlie great bulk of it, of course, being for

Bank of England account under the ar-

rangement made for settling gold debts

due the bank from the United States by

transfer in trust to Ottawa.

While detailed figures of October trade

are not yet available, it is understood

that the percentage of decline in both

imports and exports noted Ln September

was maintained.

Year's Trade Below Billion.

The twelve months' figures, ending

with October, show that the total trade

of Canada has again got below the bil-

lion-dollar mark, which was passed on

the up-grade some two years ago. The

shrinkage in customs revenue during the

past twelve months has been nearly

thirtv million dollars.

IRON MINES OF NEWFOUNDLAND.
By B. Bugden.

EIGHTEEN miles from St. John's, and

a short distance from the mainland in

Conception Bay, is situated Bell Island,

which from point of mineral production

ranks high among the world's richest

iron deposits. This island,, which is

closely associated with two smaller ones,

is six miles long by two miles wide, or, in

other words, covers an area of about 12

square miles. Here is to be found New-
foundland's leading red hematite iron

production centre.

A remarkable feature about the Bell

Island mines is that their existence was
discovered by accident rather than by

design. Somewhere about twenty-three

years ago, so the story runs, a fisherman

in setting out in his smack for St.

.lolm's, ballasted his boat with lumps of

reddish rock that lay on the strand of

the island. When unloading these at a

wharf in St. John's, an Englishman at

the next pier saw that it seemed to be

highly mineralized. He took a portion

of it across the Atlantic with him and

had its value determined. This was in

1891 and, for the property, the original

owners are said to have received the in-

significant sum of $120,000.

The Nova Scotia Steel and Coal Co.

began operations in 1895, and four years

later, holding the upper bed with con-

tents of about 6,000,000 tons, sold the

lower bed of about 28,000,000 tons to the

Dominion Iron and Steel Co. for $1,000,-

000. Since that time both companies

have vigorously operated, and each takes

out fully 500,000 tons of ore every year.

The mineral is very cheaply mined and

handled. By exploding small charges of

dynamite, it is made free for loading

into cars, carrying one ton each, while

an endless steel cable conveys it to up-

to-date shipping piers about eight fur-

longs distant, where enormous pockets

receive the material and transfer it at

the desired time to the holds of 10,000-

ton ships which lie below, 24 feet of

water prevailing at the pier head. So

perfect also are the loading appliances

that it is not uncommon for 7,000 tons

of this ore to be put on board a steamer

in four or five hours. Most of the Do-

minion Steel Co. ore goes to its smelters

at Sydney, Cape Breton, while that of

the Nova Scotia Steel and Coal Co. to

various markets in Europe and America.

The pig iron and steel produced at the

Dominion Company 's Sydney works is in

large demand all over Canada.

The properties are known as the Wa-
bana Iron Mines, arid contain a number
of seams of red hematite ore. The great

seams all outcrop on the north of the

island, and extensive prospecting has

proved that the surface ore is but an in-

finitesimal portion of the great deposits

which extend far under the sea. Stopes

driven into these deposits have shown

that they extend uninterruptedly for at

lea.st 7,000 feet from' the shore, and ex-

perts who have gone over the properties

have estimated that they contain hun-

dreds of millions of tons of this high-

class ore, which from point of benefit to

mankind in his several necessities, con-

structive and otherwise, ranks among sil-

ver and gold.

The ore has a bright, metallic lustre.

It is non-bessemer, and when dried con-

taines 48 to 56 per cent, metallic iron,

8 to 15 per cent, silica, and 0.7 to 0.9

per cent .phosphorous. It possesses a re-

markable rhombohedral cleavage, break-

ing into blocks about 5 inches square,

therefore requiring very little crushing

before use in the furnaces. Professor

Howley has estimated that, including all

the ore bands now known to exist on Bell

Island, the entire deposit, submarine and
above water ,contains the enormous total

of 3,635,543,360 tons, observing at the

same time that "the amount recoverable

will largely depend upon the conditions

met with, the engineering skill to cope

with difficulties that may present them-

selves, and the adequacy of the ma-
chinery enlployed to keep the mine dry

and fully ventilated."

It by no means follows that these de-

I)osits at Bell Island are the only ones of
the kind in Newfoundland. On the con-

trary, some other very promising iron

prospects are known to exist on the

West Coast, but for various reasons

their development has not been under-
taken. Of late, the British Government
has been keenly desirous of learning of
the discovery of other similar ore beds
in Newfoundland, as the iron ore re-

sources of many parts of Europe are

diminishing. The supply of hematite

from the Spanish mines near Bilbao is

falling off, and the deposits near Narvak,
on the north of Sweden, are, it is feared,

likely to fall into the hands of competi-

tors of the British Empire. Under these

circumstances, it looks as if there is a
splendid opportunity now ahead for en-

terprising mining capitalists and pros-

pectors to devote themselves to the iron

ore resources of Newfoundland.

CANADIAN OAR & FOUNDRY CO.

OFFICIAL announcement of the defer-

ring of the dividend on Canadian Car
& Foundry Co. 's $7,000,000 preferred

stock, as anticipated, has been made fol-

lowing a recent meeting of the board of

directors. A statement of the reasons

which prompted the action was issued

by the board

:

"The directors bog to infomi the

Shareholders tTiat tbe financial situation

and business depression caused by the
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•war make it necessary tn defer paying

dividends until conditions improve.

"When war was declared, the com-

pany was neg^otiating for the sale of a

very large quantity of wiuipment, the

work of which would have kept our

plants busy for many months. We had

reason to expect satisfactorily to com-

plete the transactions. The war, how-

ever, not only prevented the railway

companies from obtaining funds for

capital expenditures, hut has further de-

pressed trade and, while this depression

lasts, the purchases by the railways of

new equipment in any large volume will

be very uncertain.

"In view of these adverse conditions,

the directors feel it their duty to con-

serve the company's resources by with-

holding the payment of dividends from

previous surplus account, believing that

any different action would be con-

demned by the shareholders.

"The directors call the attention of

the preference shareholders to the fact

that dividends on their shares are cumu-

lative and must be fully paid before any

further dividends can be paid on the

common shares. They also inform the

shareholders that the various plants ol

the company and its subsidiaries have

been maintained, and are now, in a full

state of efficiency, and will be kept pro-

perly prepared for any work which may

develop.
'

'

TORONTO HARBOR IMPROVE-
MENTS.

ONE season 's work by the Harbor Com-

mission on their elaborate programme of

harbor improvement on the water front

shows satisfactory results.- From the

mouth of the Humber eastward over 2,700

feet of crib work has been laid and

weighted with stone. All that is to be

seen, however, is the framework sticking

out of the water, but underneath is the

foundation for the new seawall, which

will extend practically along the whole

waterfront. Next spring the commission

expects to commence the work of filling

in on the lake shore in readiness to com-

plete the water lane for pleasure craft,

and diverting the old I^ake Shore road,

allowing for an 86-foot radial entrance.

From the east about one thousand feet of

cribwork has been constructed, which

means that approximately one-third of

the foundations for the seawall is fin-

ished. The central section will be built

into wharfages and further '^""^ rp=ei-\'a-

tions for parks are made. The Don di-

version at the foot of Leslie street is

practically completed. The work of re-

claiming Ashbridge's Bay is also well

underway. The powerful hydraulic

dredge Cyclone being engaged in dredg-

ing commercial routes in the bay.

Work vill continue right up till the

b.ay is frozen over, after which it is the

intention of the commissioners to proceed

with the pick and shovel work as much as

possible in order to help out the unem-

ployed situation. It is expected 200 men
will be kept going all winter.

®
CANADA'S WINTER PORTS.

ON account of the important part the

ports of Halifax and St. John will play

this winter in connection with Canada's
military activities, spyecial precautions

are being taken by the Marine Depart-

ment to ensure safety of navigation at

these points. J. G. McPhail, commis-

sioner of lights, left for Halifax on Nov-

ember 10, to see that lights, buoys and

other navigation aids at the winter ports

are kept in proper order. This work is

generally left to the departments 's agent

at Halifax, but it is decided to take spe-

cial precautions this season.

The Naval Service Department is

chartering a number of sea-going tugs

for patrol duty on the Atlantic coast dur-

ing the winter months. Vessels of ten-

knot speed and about 150 feet length are

being advertised for.

MUCH POWER EXPORTED,
THAT more of the immense electrical de-

velopment of Canada is exported from

the country than is used at home is shown

by figures just compiled by the Govern-

ment dealing with electrical inspection.

The production, export, and domestic

supplj' of the principal companies on the

basis of kilowatt hours are:

For Export. Home Use.

Can. Niagara Co. 400,214,908 11,420,020

Electrical Dev.

Co. 42,154,000 191,885,670

Ontario Power
Co 282,12.3,004 412,597,896

Ontario Minn.

Co 21,649,327 868,856

Western Canada
Go 23,213,891 39,339,239

The total production of electrical power
last year was 1,543,464,097 kilowatt hours,

of which 772,597,049 was exported from

and 770,867,048 used in Canada.

CONCERNING A DELIVERY
PENALTY CLAUSE.

BECAUSE they failed to deliver cer-

tain machinery to the Canadian Rub-

ber Co. by the time called in their con-

tract, in which a penalty clause was in-

serted, the Canadian General Electric

Co. have lost $14,500 by a judgment de-

livered in the Court of Review. The
amount in question covers a delay of

more than a year at $25 a day. In ap-

pealing to the Court of Review from

the judgment given hy Mr.. Justice Chax-

bonneau of the Superior Court, counsel
for the Canadian General Electric Co.,

claimed the contract in question had been
withheld from them until it was too late

to fulfil its conditions, and that there-

fore Mr. Justice Charbonneau's judg-
ment should be set aside by the Court
of Review. Their I.iordships Tellier,

Greenshields and Delorimer, sitting in

the latter court, upheld the decision giv-

en by Mr. Justice Charbonneau, adding
that the acceptance of the contract by
the Canadian Rubber Co. and their at-

tempt to fulfil it implied acceptance of
all its terms.

DOMINION STEEL CORPORATION
EARNINGS.

NET earnings of .$094,084, after allow-

ance for depreciation, sinking funds,

etc., and payment of fixed charges, are

reported by Dominion Steel Corporation

for the six months ended September 30.

The statement is the first half-yearly

report to be submitted by the corpora-

tion, but comparisons are possible

through the medium of the quarterly

statements issued in 1913-14. In that

year the corporation reported net avail-

able for dividends of $705,263 in the first

quarter, and $843,640 in the second, or a
total of $1,548,903, against the $694,084

shown in the half-yearly statement, cov-

ering the same period, now issued by the

corporation. The decrease of $854,819,

or about 55 per cent., maj' be taken as

a fair index of the depression against

which the steel manufacturers have been

struggling.

While the corporation maintained the

dividend on its own preference stock and
on the preferred stock of the Dominion
Coal Co., the preferred dividend of the

Dominion Steel Company was deferred.

In view of this, it is interesting to note

that despite the poor showing in respect

to earnings, the preferred dividend of

the Steel Company was earned, if not

paid.

The preference and preferred divi-

dends in all require a sum of $490,000

for a half year, and earnings of $694,084

were, therefore, sufficient to have made
all preferred stock payments and left a

balance of $204,084. By withholding the

preferred dividend of the Steel Com-
pany, the corporation wa^ able to carry

forward out of the half-year's earnings

a sum of $379,084 to add to the previous

balance at credit of profit and loss,

bringing that account up to $1,175,991.

That is, more was added to profit and

loss than was paid out in dividends.

So far as the common stock is con-

cerned, the statement, of course, cannot

be considered in a very cheerful light.

Had all, the preferred dividends been

paid, the balance remaining out of earn

ings; namely, ,$204,084, would have been



November 19, 1914. CANADIAN MACHINERY 473

equal to about .65 of 1 per cent, earned
on the $32,000,000 common, or at the

rate of 1.3 per cent, for a year.

The ofBcial statement of earnings,

given below, is preceded by the follow-

in]? statement from the directors:

"The directors of the Dominion Steel

Corporation, Limited, present the audit-

ed statement of the results of the opera-

tions for the half year ended September
30, 1914, of the corporation and its sub-

sidiary companies. All inventories and
accounts receivable have been carefully

reviewed with reference to the financial

and trade conditions now existing:, and
the special provisions which have been
deemed necessarv on account thereof

have been charffed against the operations

of the half year."

The consolidated profit and loss ac-

count for tl'e six months ended Septem-
ber 30, 1914. is as follows:

Vet earnings, after deductinor

all manufacturinar. sellincr

and administrative ex-

penses and special provi-

sions against inventories and
accounts receivable, but be-

fore charging provision for

sinking funds and deprecia-

tion and interest $2,106,771

Deduct

—

Provision for sinking funds,

exhaustion of minerals and
depreciation 484,704

$1,622,066

Deduct also

—

Interest on bonds and

loans $853,290

Proportion of discount

on bonds and notes

sold 74,691

927,982

Net earnings $ 694,084

Add—
Balance at April 1, 1914 796,907

On preferred stock of

Coal Company .... 105,000

315,000

$1,490,991

Less—Dividends paid

—

On preference shares. $210,000

Balance Sept. 30, 1914 ....$1,175,991

®
Newfoundland.—All railway traffic go-

ing east or west was tied up for a couple

of days recently due to a landslide of

earth, trees and rock which piled to a

considerable depth for four rails length at

a point three miles east of Humbermouth,

Bay of Islands. This particular section

of the road runs below towering preci-

pices, and it was fortunate no train was

passing at the time, otherwise an accident

would have occurred, for at this period of

the year large quantities of freight and

many passengers are beins conveyed to

and from the City of St. Jolin's previous

to the close of navigation. It took 100

men upwards of twenty-four hours to

clear awav the debris. Heavy rains were

the cause.

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. Cat-
alogues 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 Repabllc.

H. R. Ponggette, 278 Balcarce, Buenos Aires. Cable Address,
Cnnadlan.

Australasia.

D. H. Ross, Stock Exchange Bnlldlngr, Melbourne, Cable ad-
dress, Cancoma.

British West Indies.

B H. S. Flood, Bridgetown, Barbados, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 6 KInklang Road, Shanghai. Cable Address
Cancoma.

Cnba.
-Acting Trade Commissioner, Ijon.la del Comerclo, Apnrtado

3290. Havana. Cable address, Cantracom.

France.
PhllUpe Roy, Commissioner General, 17 and 18 Boulevard
deR Capuclne«, Paris. Cable address, Stadacona.

Japan.
G. B. .Tohnson, P.O. Box 109, Yokohama. Cable Address,
Canadian.

Holland.

J. T. Iilthgow, Zuldblaak, 26, Rotterdam.
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.

Sonth Africa.

W. .T. Egan, Norwich Union Buildings, Cape Town,
address, Cantracom.

Cable

Cable address.

United KInirdoni.

E. de B. Arnaud. Bun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Centra: House, Birmingham, Cable address, Can-
adian.

Acting Trade Commissioner, North British Building. E:ist

Parade, Leeds. Cable address, Canadian.

P. A. C. BIckerdIke, Canada Chambers, 38 Spring Gardens.
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Canacom.

Harrison Watson, 72 Bnalnghall Street, London, E.C., Eng-
land. Cable address. Sleighing, London,

CANADIAN COMMERCIAL AGENTS.

Cable address, Can-

BrltUh WMt Indies.

Edgar Tripp, Port of Spain, Trinidad.
adian.

K. H. Curry, Nassau, Bahamas.

Colombia.

A. E. Beckwith. oo Tracey Hmos, Medellln. Colombia. Cabtea
to Marmato, Colombia. Cable address, Canadian.

Cable

Norway and Denmark.

C. E. Sontum, Qrnbbeged No. 4, Christiana, Norway,
address, Sonfums.

Sooth Africa.

D. M. McKlbbln, Parker, Wood & Co.. Buildings, P.O. Box
5B9, .Tohanneaburg.

E. .T. Wilkinson, Durban, 41 St. Andrew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kinicdom.
W. L. Griffith. Secretary, 17 Victoria Street, London, S.W.. England.
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INDUSTRIAL \ CONSTRUCTION NEWS
Establishraent or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings ; Mining News.

Engineering
Montreal, Que.—The 0<;densburg Coal

& Towins^ Co. will erect a large steel and
conorete pocket at Westmount.

Medicine Hat, Alta.—The Alberta
Linseed Oil Mills Co., are in the market
for machinery for their linseed oil

plant.

Quebec, Que.—The Quebec Railway,
Light, Heat & Power Co. have plans un-

der consideration for tlie development of

additional power.

Edmonton, Alta. — The Edmonton,
Dunve?an & B. C. Railway Co., are eon-

templatina: the construction of a power
house and machine shop at St. Albert's

Trail, at an estimated cost of -$8,000.

Wallaceburg, Ont.—The Dominion
Glass Co. are installing a new 3-eylinder

horizontal sas enarine in their factory.

It was supplied by the Premier Gas En-
gine Co., of Sandiacre, Eng:land.

Fort George, B.C.—The Main Hotel
was destroyed by fire on Nov. 14, and the

power plant of the hotel which supplied

the town with light and power was badly
damaeed. The loss is estimated at

$150,000.

New Westminster, B.C.—A large ma-
chine and repair shop, 411 ft. in length
by 234 ft. in width, and two stories in

height, is being constructed by the
Heaps Engineering Co., on Lulu Island
under the supervision of H. Mansfield.

Schumacher, Ont.—J. Houston, man-
ager of the Schumacher Mines, has re-

ceived instructions from the Columbus
owners of this property to prepare plans
and specifications for a 15Q-ton mill. The
mill will treat ore with cyanide and will

embody the latest practice.

Sarnia, Ont.—There is now nearing
completion at the works of the Imperial
Oil Co. a new four-storey steel and con-
crete building, which will be used as a
candle works in connection with the wax
department of the plant. The building is

fire-proof and strictly modern. The cost

of construction is about $60,000.

Hamilton, Ont.—The National Gas
Co., which last fall was given a city

franchise to lay mains throughout the

streets, will be in a position to offer a
service to several west-end residents in a
few months, according to an official of

the company. The company,will, as soon

as tenders are accepted, commence con-

struction on sixteen miles of the main
artery from Blaekheath to Hamilton,
and will lay seven and one-half miles of

pipe in the city.

Municipal
Guelph, Ont.—It is proposed to make

improvements to the sewage disposal

plant.

Lethbridge, Alta.—Work on the ex-

tensions to the high pressure water sys-

tem, has been commenced.

Edmonton, Alta.—The city is consid-

ering the installation of a sewage dis-

posal plant. A. J. Latornell, city en-

gineer.

Winnipeg, Man.—The waterworks ad-

ministration board has let contracts

amounting to $5,196,695 for the great

waterway project.

Port Dalhousie, Ont.—The Board of

Trade has prepared a by-law to submit

to the ratepayers next January to auth-

orize the construction of a water works
system for the town.

Belmont, Ont.—A by-law will be sub-

mitted to the ratepayers on November
25, to authorize the laying of gas mains
in the village. Geo. Riddell, Wilton
Grove P. 0., is the clerk.

Montreal, Que.—A municipal ferry

will probably be operated between here

and St. Helen's Island. If the proposal

goes into effect, two ferry boats will be

required. The R. & O. franchise expires

in the spring.

Hamilton, Ont.—Tliere was a confer-

ence last Friday of representatives of

the city and the Township of Barton
with reference to a water supply for the

township. Th meeting decided to leave

the question to the city and township
engineers and solicitors, who will pre-

pare a draft agreement, which will be

'

considered at another conference.

Mimico, Ont.—The first step towards
the construction of a water and sewage
system for Mimico village was taken on

Nov, 9, bj' the Mimico Council, which
ordered its solicitor to prepare a by-law,

authorizing the undertaking in accord-

ance with the vote of the people on Jan.

5th last in favor of the expenditure of

$125,000. The plans for the proposed

sewage and water system, which have

been prepared by A. E. James, village

engineer, will be submitted to the Pro-
vincial Board of Health along with the

by-law. The work of construction will

be commenced as soon as possible.

Welland, Ont.—It has been decided to

install ornamental lighting standards at

the north and south ends of the city.

The system will cost about $11,000.

Tenders will be called shortly.

Montreal, Que.—Mayor Martin pro-

poses that the city shall give the Mont-
real Tramways Co. an extension of fran-

chise for twenty-two years, on condition

that the new franchise shall cover all

the existing franchises with the various

sections of the city which have been an-

nexed since the original franchise was
granted. These are numerous, and some
of them are for fifty years or more,

while one is in per])etuity. The main
franchise has eight years to run yet, so

the extension advised by the Mayor is

practically for thirty years. The com-
pany asked for a forty-year extension.

Saskatoon, Sask.—Work on the con-

struction of the water main which is be-

ing laid across the river is progressing

very satisfactorily. This 24-inch main,

when completed, will provide better

pressure on the south side and will

remove the danger of this portion of

the city having its water supply abso-

lutely cut off, as would happen at the

present time were anvthins to so. amiss

with the 8-inch main at the traffic

bridge, which is the only source of sup-

ply. For the last four weeks there have
been approximately 35 men at work and
they will probably be employed on this

piece of construction during the greater

part of the winter.

Ottawa, Ont.—To the demand of En-
gineer Haycock that they immediately

make repairs to the 40-inch intake pipe

in accordance with the requirements of

his recent report, Contractors Loomis,

McBean and Williams have relied that

- the work which Mr. Haycock says is de-

fective was not part of their contract

work, but additional work ordered by the

city engineer, and that therefore they

are not responsible for it, as it was car-

ried out according to the instructions

of the engineer and passed by him upon

completion. The crib work around the

pipe is referred to. The contractors

say, however, in a letter to the city

council, that they will undertake to do

whatever Mr. Haycock wants done on a

basis of cost plus 15 per cent.
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New Wire and Cable Plant, Northern Electric Co., Montrea
The ever-widening scope of application of elcctricitij for domestic, industrial, mineral

development and agricultural purposes and the establishment of hydro-electric generating

plants over a more or less scattered area has given impetus in extraordinary degree to the

manufacture of transmission equipment. To keep pace with all of this electrical progress

ha~9 been policy of the Northern Electric Co., Montreal.

I

THE new wire and cable plant of

the Northern Electric Co., Ltd.,

now nearing completion, occupies

an area of 178,000 sq. ft. (over four

acres), bounded by St. Patrick, Shearer

and Richardson Streets, in the City of

Montreal. The old plant located at the

corner of Guy and St. James Streets, be-

ing entirely inadequate to cope with the

ever increasing demand for the high-

class wire and cable products of this

well-known company, has necessitated

the erection of an enormous new struc-

ture which, when completed, will be the

largest single plant in America for the

exclusive manufacture of wires and

cables.

Building Features.

The E. G. M. Cape Co., Montreal, have

the general contract for the building,

the foundations for walls and columns

of which are composed of plain and re-

inforced concrete. In the main building

and some of the one-storey portions, the

columns rest on Raymond concrete piles,

of which over 4,000 have been driven

with an average length of 12 ft. On each

group of piles rests a reinforced concrete

ca|), on which bases for the l)uilding col-

umns are placed. The 0,500 tons of struc-

tural steel required for the superstruc-

ture were supplied and erected by the

Dominion Bridge Co., Montreal, and

Bethleiiem H columns, girders and beams

were used almost exclusively throughout.

The most modern fireproof construc-

tion has been used throngliout the en-

tire building, all interior columns being

encased in 4'''4 inches of hollow terra-

cotta, and beams in 2% inches of same.

The floors are composed of hollow terra-

cotta segmental arches with a span of

(i ft. 8 in., and are suitable for a live

load of 288 lbs. on tiie .second to seventh

floors, and 150 lbs .on the eighth floors.

A stone concrete fill is poured over the

arches, in whicli wooden sleei)ers are

embedded, and the underflooring is nail-

ed to these sleepers. Over this, the final

maple flooring is laid at right angles.

The National Fireproofing Co. supplied

all the fire))roofing terra-cotta, amount-

ing to n.nOO tons.

The walls are built of Laprairie plas-

tic brick, about seven millions of which

were used. All the lintels in the courts

and on the street sides, togetiier with

the architectural ornaments and copings

on the street sides were supplied by the

Atlantii' Terra-cotta Co., of Tottenville.

The main buildings, shaped like the

letter K have two main courts, which

serve to provide ample lighting facilities

for the 500,000 sq. ft. (over 12 acres) of

floor space from the interior, in addition

to the exposed sides on the streets. These
courts have sloping roofs of book tile,

with large skylights. The G. T. R. and
C. P. R. steam tracks run into one

court, which has large platforms for

shi))ping and receiving purposes. Each
track is provided with a 150-ton Can-

adian Fairbanks-Morse track scale.

Crane Equipment.

There are four traveling electric

cranes—one 50-ton one 20-ton, one 20-

ton with 5-ton auxiliar.y hoist, and one

10-ton, all made by the Case Crane Co.

The 50-ton crane will be used for hand-

ling reels of armored cable, tha 20-ton

for the lead covering department, and
the 20-ton with 5-ton auxiliary for the

turbine room, and the J 0-ton for impreg-

nating tank room. The two 20-ton cranes

are arranged so that thev can pass ma-
terial to the 50-ton, which will convey it

over the railway tracks or vice-versa.

Sectional Division of Buildings.

Fire walls with automatic steel fire

doors on both sides divide the building

into various sections. Each section has

a fire and smoke-proof stair tower, with

iron stairs at both ends, thus providing

ample and safe means of exit in case of

fire on an.y floor. Tlie fire doors for the

whole building were supplied by the

Architectural Bronze and Iron Works,

and the iron stairs by John Watson &
Son, Ltd. All windows throughout the

building have steel frames with wire

glass. Pivoted sections of these windows
can be opened with operating chains

equipped with fusible links, thus making
them self-closing in case of fire. The
95,000 sq. ft. of steel sash required for

the factory was supplied by the Trussed

Concrete Steel Co., and the casement

sash for the offices by Henry Hope &
Son, Ltd.

Sprinkler System.

All drains and underground sprinkler

mains are being installed by James Bal-

.M.W \Vll!i: \\l> 1 Ai'.ii: l'l,.i.\T, M>l!TlIi:UN ELECTRIC CO., MONTREAL.
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lantyne. The sprinkler and fire hose
systems above the first floor level are
supplied by II. G. Vogel Co. (Canada),
Ltd., and consist of 6,000 sprinkler

heads and fire hose located at convenient
points in the building. These systems
are supplied with water from the city

mains, steamer connections on the street,

and a 1,500-gallon Worthington under-

writers' lire pump, which is connected

to a 100,000-gallon concrete reservoir

and the canal.

Elevators.

Five 6,000 and one 15,000 lb. freight

elevators, with a travel of 100 ft. and
25 ft. per minute respectively will be
used to handle the transfer of material

for manufacturing, and two high-speed

passenger elevators traveling at 350 ft.

per minute will he used to serve the gen-

eral oflTiees of the company, which are

situated on the eighth floor of the build-

ing. They are being supplied by the

Otis-rensom Elevator Co This floor has
no columns, the roof being supported by
steel trusses with large skylights. The
absence of columns afford splendid faci-

lities for the laying out of offices to suit

the requirements. A unique point in the

design of the building is the storage

space secured on the roof of one section

by means of paving bricks. This roof
is served by means of one of the 6,000 lb.

freight elevators. Large intake pipes

from the canal supply the reservoir and
the water used for condensing purposes,
while an automobile garage and a wagon
court, with platforms facing St. Patrick
Street, are so arranged that the material
can be readily loaded for city delivery

without having to cross the railroad

tracks.

Heating Arrangements.

The building will be heated by a forced
circulation hot water heating system.

Exhaust steam from one of the main
turbines will be passed through closed

heaters, while the water will be circu-

lated by means of a 4,000-gallon Alber-
ger single stage volute pump directly

connected to an Alberger-Curtis steam
turbine. The vapors and condensate
from the exhaust steam will be
carried from the heaters by means
of an Edwards air pump with tail

pump. This makes a very flexible sys-

tem to suit the changes in the outside

temperature, as the vacuum can be in-

creased in warm weather, thereby creat-

ing a lower temperature of the exhaust
steam and decreasing the amount of

steam required by the turbine as the

vacuum increases. In extremely cold

weather, the turbine can exhaust into the

heater at atmospheric pressure, and thus
increase the quantity and temperature of
the steam. When running two turbo-

generator units in parallel, one turbine

can run condensing, while the other ex-

hausts into the heating system, and its

load can be varied to suit the amount of
steam required for heating purposes. The
power plant equipment for this heating
system is in duplicate, either one of the
units being large enough to take care of
the whole system. The enclosed heaters
mentioned above were built by the John
McDougall Caledonian Iron Works Co.,

Montreal

The water required for the house ser-

vice system and for manufacturing pur-

poses will be pumped from the 42-in. in-

take pipe, mentioned above, by means of
Deane motor-driven, single-acting, heli-

cal-geared triplex pumps, supplied by
the Jolm McDougall Caledonian Iron
Works Co.

The Canadian IngersoU Rand Co. are

supplying two steam-driven air compres-
sors, which have a combined capacity of

1,200 eu. ft. per minute.

Power Plant.

The power plant is of the most modem
desig-n. Coal can be stored in large

quantities, and will be transferred to the
storage bins over the front of the boilers

by means of a Telpher car and clam shell

bucket Ash-handling equipment takes
the ashes directly from ash chutes under
the boilers and delivers them into ash
storage bins, which in turn deliver them
into railroad cars or carts for disposal.

Ashes can also be handled by means of
small cars on an industrial railway run-

ning in the basement of the boiler room.
The Telpher car will raise the body of

each of these cars off the truck through
a hatchway in the main boiler room
floor, and will carry them over to the ash
storage bin. This method of ash hand-
ling will only be used when it is neces-

sary to overhaul and repair the regular

ash handling- equipment.

Boiler Boom.

A 225-foot chimney, built by the Al-
phons Custodis Chimney Construction
Co., serves four Babcock & Wilcox boil-

ers, nominally rated at 650 horse-power,

but which will be forced to deliver 1,000

horse-power when necessary. These
boilers are fitted with B. & W. chain
gTate stokers and superheaters. The ex-

haust steam and condensate from the

heaters, turbines, condensers and steam
driven auxiliaries is brought to a War-
ren & Webster feed water heater, which
is capable of raising 107,000 lbs. of

water per hour to 210°. From this heater

the water is returned to the boilers by
means of two Weir boiler feed pumps,
each with a capacity of 6,000 Imperial

gallons per hour. General Electric-

Curtis horizontal turbines form the mo-
tive power for the generators, and are

placed on structural steel stands directly

over the Alberger condensers, thus en-

suring a high vacuum. The condensers

are located over two 42-in. pipes leading

to the canal. From one of these pipes

the water is drawn by a turbo-volute
turbine-driven pump, and after having
passed through the condenser is dis-
charged into the other pipe. Tunnels
leading from the turbine and pump room
are used to run the power and lighting
circuits, the flow and return pipes of the
forced hot water heating system, the
house service water lines and the high
pressure steam lines for manufacturing
purposes.

Turbine Room.
The turbine room has been laid out for

two 2,000 k.w. and two 1,000 k.w. turbo-
generators; two 460 k.w. rotary convert-
ers, and two 75 k.w. turbo-driven ex-
citers. Of the foregoing, the two ex-
citers, one 1,000 k.w., one 2,000 k.w.
turbo-generators and two rotary convert-
ers will be installed now. The generators
are three-phase, 60-cycles, 440-volt star
wound with neutral connection brought
out to the switchboard. The exciters are
of 125 volts, and generator voltage will

be controlled by Terrill regulator .

Air for the ventilation of the genera-
tors will be taken from a duct in the
foundations of the generators and forced
through the windings and air passages
by fans integral with rotors. Screens
will be provided to exclude dust, etc.

Horse Power.

The horse power of connected load
will be approximately 550 h.p. direct

current at 115 volts, and 4,000 h.p. alter-

nating current at 440 volts. For the
supply of the former, two 460 k.v.a.

rotary converters, with necessary trans-

formers and starting switches, will be
installed, the neutral being brought out
from each transformer bank for the
neutral of a 115/230 volt, S-wire direct

current system.

Switchboard.

The switchboard for the control and
distribution of the power will consist of
a main board of twenty-five Blue Ver-
mont Marble panels on the turbine room
floor. On this board will be mounted the

meters for measurement of outputs of

generators and loads of the feeders, also

the direct current bus-bars both for ex-

citers and direct current factory load

and control equipment for twenty-five

solenoid operated feeder switches for al-

ternating current distribution. These
switches will be mounted on Honson
slate panels on a mezzanine floor under
the turbine room floor. The alternating

current, 440-volt bus-bars and generator

switches will also be located here.

Generator switches will be non-auto-

matic with bell-ringing attachment and
feeder switrhes automatic, as mentioned

above. All feeders will leave the tur-

bine room in a tunnel, from which they

will branch off to the various buildings

in three-inch fibre conduits. These fibre

conduits will lead to cable pits, from
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which risers of three-inch conduit will

be carried to distributing panels. All

alternating current cables will be three

conductor paper insulated, leaded ; direct

current cables being single conductor

leaded. For lighting factory area, four-

light clusters, wired series parallel, will

be used. As mentioned above, the neutral

point of generator windings will be

brought out. The lead sheath of the

lighting feeder cables will be bonded to

the neutral bus, and lighting circuits

will connect one wire to one of the three

conductors, the other to the sheath, giv-

ing approximately 266 volts across two

lamps in series. Lighting feeder cables

will lead to distributing boxes on the

third floor of each section, from which

circuits will run to the panel boxes on

the different floors. Power feeders

will run to distributing: boxes on

the third and fifth floors, from which

circuits will run to power loops on each

floor. All wiring except that in general

offices will be open conduit. The gen-

eral offices will have outlets for fans,

dictographs, annunciator and telephones,

all wiriny being concealed in conduit.

A large number of 3-phase, 60-cycle

motors will be used for direct connected,

belt and group drives. L. K. Comstock

& Co. have the contract for wiring the

lighting and power circuits.

An artesian well is being drilled by

Wallace Bell Co., and will be used for

drinking water and for manufacturing

purposes.

In addition to the fire protection sys-

tem, a regular watchman's service sys-

tem will be installed, so that the bui'ding

will be patrolled at all times outside of

the regular working hours. For the con-

venience of watchmen and to avoid the

use of oil lanterns in the plant, a certain

number of electric lights will be kept

burning all night to form a pilot system

so that in cases of emergency the work-

men in the building can easily locate the

fire apparatus and also the exits. The

following features in connection with the

building are of interest :—

The total excavation amounts to some
50,000 cubic yards. Over 14,000 cubic

yards of concrete have been used for

foundations, while 1,500 carloads of

building material have been received up
to the present time; 100,000 square feet

of glazing has been used, and approxi-

mately 100,000 square feet hot water

radiation service will be required.

The work has been carried on under

the direct supervision of E. F. Sise, pre-

sident of the Northern Electric Co.; J.

D. Hathaway, general superintendent;

J. S. Cameron, plant engineer ; and W. J.

Carmichael. architect.

Approved Safety Rules Relative to Cranes

Approval has been given by the Conference Board on
Safety and Sanitation, which is composed of the National
Founders' Association, the National Association of Manu-
facturers, the National Metal Trades' Association, and the

National Electric Light Association, to the following safety

rules relative to cranes.

TRAVELING cranes wliicii are op-

erated from a cage attached to the

crane bridge are liable to cause

more frequent and more serious injuries

than other types because the former

usually carry heavy loads at consider-

able speed over great areas of floor upon
which emi)Ioyees are engaged in work.

Most cage-operated cranes arc electrical

ly driven. The rules suggested in this

liulletin, therefore, are especially design-

ed for electrically-driven, cage-operated

(raveling cranes. Satisfactory crane

rules are in effect in many plants, yet

they differ in language and in details. A
number of these have been gathered and

.-tudied. while clo.se observation of crane

hazards in all kinds of plants has sug-

gested otliers. Out of this study has

grown "The Fifty Crane Rules" herein

suggested.

Not all of these rules, however, are ap-
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plicable to every cage-operated, electric-

ally driven crane in every plant, because

of the great variety of such cranes in

service and the many different condi-

tions under which they must operate.

These rules, if not adopted in their en-

tirety, may nevertheless be used as a

foundation upon which a set of rules may
be formulated for each plant to suit

local conditions; they may even sugrsest

rules for operation of other types of

cranes as well.

It is recommended that the rules be
printed and copies posted conspicuously
in each" operator's crane case and
placed in the hands of all cranemen.
When once adopted, the rules should be
rigidly enforced.

General Rules.

1.—Cranes must be operated only by
rea-ular crane operators, authorized sub-
stitutes, crane repairmen or inspectors;

no one else should enter crane cage.
2.—Access to and exit from the

crane ca!?e should always be bv station-

ary ladders, stairways or platforms pro-
vided for the purpose. Cranemen must
keep their hands free when a'oinc- up
and down ladders.

3.—Articles which are too large to go
into cranemen 's pockets or belts should
be lifted to or lowered from crane by
hand line kept in cage for such use.

4.—Cages should be kept free of
clothing and other personal belongings.
Tools, extra fuses, oil cans, waste and
other articles necessary in the crane
cage should be stored in a tool box, and
not left loose on or about crane.

5.—A pail filled with sand should be
carried in the crane cage for use in ease
of fire.

Rules for Operators.

6.—Operator should familiarize him-
self fully with all crane rules and with
the crane mechanism and its proper care.

He must not tamper with any mechani-
cal or electrical adjustment, but if ad-
justments are necessary, he should re-

port the same at once to foreman or re-

pairman.
7.—Operator must not eat, smoke or

read while on duty nor operate crane
when he is in poor physical condition.

8.—Operator must be constantly nlert
in watching crane and floor operations,
and workmen under or near t'le load.

.—Operator or some one especiallv de-
signated by the foreman must daily oil

all working parts of crane including
sheave blocks, fill empty grease cups,
turn down others and make sure that oil

passasres are not clogsred. Hoist chains
and cables mn=t be lubricated regnilarly

as directed by foreman.
10.—Operator must examine crane

daily for loose parts or defects and re-

port same immediately to foreman ','r re-

pairma.-i.

11.—Operator must clean crane week-

ly or oftener as directed.

12.—Operator must test foot brake

and limit switch at beginning of each

working period.

13.—Operator must avoid, as far as

possible, carrying loads over workmen;
it must be absolutely avoided when
carrying molten metal.

14.^0perator must lift loads only

high enough to clear .safely all !nen and

obstacles upon the floor.

15.—Whenever loads are to be carried

over a long distance to a high position,

they should be carried as close to floor

as feasible until final location is reach-

ed; load should then be lifted to desired

height.

16.—Operator must never go or allow

any one else to go on crane bridge with-

out first opening main switch; if crane

is provided with an emergency switch,

that also must be opened. Preferably,

switch must be locked open, or warning
sign placed and kept upon it, while any
person remains on the bridge.

17.—Whenever operator finds main or

emergency switch open, he must not

close it, even when starting on regular

duty, until he has made sure that no one

is on or about the bridge or runway.
18—Before closing main switch opera-

tor must make sure that all controllers

are in oS position.

19.-—Operator must move controllers

slowly from point to point to gradually

increase speed of motors, and must re-

strict speed until slack in chain or cable

has been taken up.

20.—In case of electrical short circuit

or if a controller should stick, operator

must immediately throw all controllers,

except the one that sticks, into off posi-

tion, then open main switch with a rapid

motion and notify foreman or repair-

man.
21.—If power goes off, operator must

immediately throw all controllers to off

position until power is again available.

22.—Operator must not run more than

two motors at one time; when handling

molten metal it is advisable to run only

one motor at a time.

23.—Operator must not reverse a

motor until it h.as come to a full stop,

except to avoid accidents.

24.—Operator must pay special atten-

tion to the block when long hitches are

made, to avoid tripping limit switch or

running block upon the drum. When it

is necessary to hoist beyond limit switch,

operator must first secure foreman's ap-

proval.

25.—Operator must not lift or suspend

a load when there are less than two full

wraps of cable or chain upon the drum.

26.—Operator must recognize signals

only from the one man who is supervis-

ins the lift. Operating signals should

follow an approved standard; they

should be manual, never verbal. Whistle

signals may be used where one crane

only is in operation.

27.—Before starting to hoist, operator

must place trolley directly over load to

avoid swinging it when being hoisted.

This precaution is especially important

when handling molten metal.

28.—Operator must not make side

pulls with crane except when especially

instructed by foreman.

20.—Except on order of foreman, op-

erator must not lift load when operation

of controller shows that load is exces-

sively heavy.

30.—When handling maximum loads,

particularly ladles of molten metal, op-

erator must test hoist brakes after load

has been lifted a few inches; if brakes

do not hold, load should be lowered at

once and the brakes adjusted or re-

paired.

31.—If hoist brakes refuse to hold

while crane is handlin? molten metal, it

may be necessary, in order not to inter-

rupt the pouring operation, to sustain

load by short upward movements of

hoist, to counteract settling of load.

32.—Bumping into runaway stops or

other cranes must be avoided. When
operator is ordered to ensrage with or

push other cranes, he must do so with

special care for safety of persons and

cranes.

33.—When two or more cranes are

used in combination to lift one load, the

several operators must be careful to lift

load evenly.

,34.—When lowcrin? a load, operator

must proceed carefully and make sure

that he has load under safe control at

all times.

.35.—When leaving case, operator

must throw all controllers to oflf position

and open main switch.

36.—Tf crane is located outdoors, op-

erator must also lock crane in secure po-

sition to prevent it from beinsr blown off

or alonar the track by severe wind.

37.^—In all doubtful cases operator

should consult foreman or inspector.

Rules for Floormen.

38.—Floorman shall give all signals

to the operator in accordance with ap-

proved standards.

39.—Floorman shall be responsible for

the condition' and selection of all hoist-

ing accessories and for all Ifitches.

40.—Before operator moves crane up-

on which empty chain slings are hang-

ing, floorman must hook both ends of

slings to block.

41.—Floorman shall whenever possible

walk ahead of movin? load and warn
people to keep clear of it. He shall see

to it that load is carried high enough to

clear all obstructions.

42.—^Floorman must notify the fore-

man in advance when an extra heavy
load is to be handled.
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43.—Floorman should not himself ride

or allow others to ride on hook or load

except on authority of foreman.

Rules for Repairmen.

44.—Repairmen should have crane

tjiat is to be repaired run to a location

where the repair work will least interfere

with other cranes and with operations

on floor.

45.—Before starting repairs, repair-

man must see that all controllers are

thrown to oflE position, that main switch

and emeri^ency switch are opened and

that, except for short time repairs, all

fuses are removed.
46.—Repairman should immediately

place red flatrs or out of order signs on

crane to be repaired and approved warn-

ing signs on floor beneath. Where feas-

ible, space under crane should be roped

off. If other cranes are operated on t he-

same runway, he must also place rail

stops at a safe distance.

47.—Before removing any part whicii

may release hoist block, repairman must

run block to floor, or if this is not pos-

sible, he must wedge the gearing to pre-

vent drum from unwinding.

48.—When repairing runways, repair-

man should place rail stops and red flags

at both ends of section to be repaired.

49.—Repairman must take care of

prevent loose parts from falling or be-

ing thrown upon floor beneath.

50.—Upon completion of repairs,

craneman must remove all blocking and

all loose parts, bolts and tools, and put

the crane in operating condition. He
must then remove rail stops, red flags

and warning signs and turn the crane

over to operator.

Personal Caution is after all the great-

est safeguard.

I

II

Crystallization and Annealing of Soft Steel

By J. L. Douglass
*

It is only of late years that the electric pyrometer has

come into its own and, by its use, have high temperatures

been accurately determined and, if required, automatic-

ally registered for the practical heat treatment of various

products.

MELTING points of metals as well Bessemer.

as high temperatures for many
other uses have been established

many years, but the laboratory methods

(-n\ployed require such great care and

delicate precision that they could never

become of practical value in the trades

where absolute simplicity of operation

with a fool-proof apparatus is of the ut-

most importance.

There are to-day several makes of

pyrometers on tlie market which are

iriving perfect satisfactifm in various

trades for accuracy and durability. The

following temperatures have been com-

piled from some two thousard experi-

ments made with different types of

pyrometers, which were thoroughly

tested from time to time for the closest

accuracy. Tlie writer is aware that these

temperatures will be disputed, but the

results of so many tests prove cnnclnsivp-

ly that they are reliable.

This article deals only with low carbon

steel, particularly soft basic open hearth

nnd Bessempr rods from wliich are manu-

factured the majority of all sizes of

wire and wire products such as fence

wire, nails, and cold made rivets. These

two grades of steel show an average

chemical analysis as follows:

Basic.

Carbon .09%.

Mansanese .40%.
Phosphorus .011%.

.Sulphur .02.3%.

A trace of silicon.

•42 WHiox Strert, Tiironlii.

Carbon by combustion .066%.

Carbon by color .09%.

Manganese .46%.

Phosphorus .104%.

Sulphur .048%.

Silicon 023%.

Soft steel with analysis similar to the

above, unlike harder steel which may be-

come coarse grained by constant strain

in everyday use, crystallizes only through

certain degrees of heat treatment.

Authorities on the metallurgy of iron

and steel differ as to whether steel can

become coarse grained through constant

torsion, tension or compression. Some
claim that the failure of structural steel,

shafting, etc., is due to imperfections in

the steel which existed from the time of

manufacture. The manufacturer, on the

other hand, is inclined to blame steel

failure on the excessive strain to which

it lias been subjected, and which in

some cases causes the coarse grain to

appear.

Reducing the Crystallization.

To go back to the statement that soft

steel becomes crystallized only through

certain degrees of heat treatment. There

are two ways of curinir. refining or re-

claiming this condition of the steel; one

by continuous workini, bendinu' or ham-

mering, known as tlie mechanical cure,

and the other by heat treatment. In

either case, a molecular reconstruction

takes place which eliminates the brittle-

ness that exists with crv.«tallization. This

brittleness or weakening of soft steel is

very considerable, sometimes amounting

to 50 per cent, of its refined state, and

depends upon the size of the grains

which in turn are dependent primarily

upon the heat it has been subjected to

and, in conjunction with that, the

amount of work that has been put upon

it.

Size of Crystals.

The size of crystals in soft steel rods

depends upon the diameter of the rod

and the temperature at which the rods

have been finished in the rolling. Other

conditions being equal, the larger the

diameter of the rod, the larger the grains,

as less work has been put on one size

of rod than the size smaller. Again, if

the rods are not finished from the billet

at the correct temperature, crystalliza-

tion has a tendency to creep in. The fin-

ishing temperature varies with the car-

bon content of the steel, but should be

in all cases the minimum temperature at

which crystallization appears, and to be

on the safe side it should be less.

Crystallization After Annealing.

Crystals often appear in the rod or

wire drawn from the rod, after anneal-

ing, in which case their size depends

only upon the temperature of the an-

nealing.

As noted before, other conditions be-

ing equal, the larger the diameter of

a rod the larger will be its crystals, but

all sizes smaller than 14-in. are never

coarse grained under any circumstances,

the rods and wire at these small sizes

being of a more homogeneous character

where there is no further molecular re-

arrangement possible at any tempera-

ture. It naturally follows that rods V4-

in. in diameter and smaller can be fin-

ished at any temperature consistent with

practice.

Molecular Re-arrangement.

The phenomenon of the molecular re-

arrangement of steel has never been sat-

isfactorily explained, particularly in the

mechanical action, but we do know what

outside influences cause it nnd how it

can be avoided or remedied.

As an example of the process of me-

chanicaly curing or refining, we will

consider coarse grained rods 7-16-in. in

diameter being given three drafts to

5-16-in. in diameter. If the crystals are

not too coarse, they will durinvr this

process of reduction he reclaimed by the

crushing process. The steel has. of course,

in this process become much harder and

tougher, the tensile strength increasing

from 50 to 60 per cent.

Further, if this steel is subjected to

certain temperatures, the crystals will

reappear with the resultant weakening

of the steel. A still higher temperature

will again reclaim the steel to its max-
imum strength.
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As noted above, the drawing process,

besides crushing the grains until, if car-

ried far enough, they entirely disappwnr,

also increases the tensile strength to a

remarkable degree, and perhaps the

limit for stiffening and strengthening by

the mechanical process is reached in the

process of forming large heads on nails

and rivets with one quick blow. In such

eases, the steel becomes so hard and

brittle that the heads will fly off with

the least hammering.

Burnt or Overheated Steel.

The term burnt or overheated steel, as

sometimes applied to crystallized soft

steel, is a misnomer, since a burning or

melting temperature occurs long after

the grains disappear. However, with

harder steels, this term is applicable, as

the melting temperature is that at which
the coarsest grain size appears. The
temperature governing the above condi-

tions are the following:

At 1,025° Fahrenheit soft steel, such

as we are considering, becomes fully

annealed and, except where crystalliza-

tion creeps in, it cannot be made softer

at any higher temperature .

Between 1,025° and 1,160° no physical

change takes place.

Between 1,160° and 1,570° it becomes
more or less crystallized, but from 1,475°

the crystals begin to disappear, until at

1,570° they are entirely gone and do not

return at any liigher temperature.

Annealing Soft Steel Rods.

Since over 95 per cent, of all steel is

either wrought or annealed, these pro-

cesses become very important in the

manufacture of the innumerable pro-

ducts made from steel, and the anneal-

ing of soft steel rods and their products,

which, of course, cannot be wrought, pre-

sents very interesting features.

There are two methods in common
use where large quantities are annealed

at one time.

1.—Open annealing.

2.—Closed annealing.

By open annealing, the so-called muffle

annealing is referred to, and in this pro-

cess the flame and products of combus-
tion come in direct contact with the

work.

Closed annealing refers to all pro-

cesses which do not permit the smoke
and ilame to come in contact with what-
ever is being annealed. The most com-
mon of this type is the pot or kettle an-

nealing.

Both methods of annealing have their

advantages, but where uniform results

with no discoloration and scale are re-

quired, kettle or pot annealing is su-

perior to any other methods, and with

very little attention will give satisfac-

tory results.

Natural Oas Furnaces.

Natural gas, if its price is not prohibi-

tive, should be the best fuel for such

furnaces. Although the writer has never

seen it tried out with the so-called

muffle furnaces, he can see no reason

why it should not be best there also.

Annealing with natural gas at 15c per

M. can be accomplished for .03c per 100

lbs. of steel annealed, while coal costs

from .023c to .035c per 100 lbs. of steel

annealed, which does not include the

cost of labor required in firing, cleaning,

and removing the ashes. Then there is a

great saving in the life of the furnace

when using gas, as there is no constant

stoking and cleaning of fires, which

shortens considerably the life of any

furnace where high heat requires the use

of soft fire brick. Again, the heat can

be regulated more readily and, of course,

requires no attention between starting

and stopping.

Changing From Coal to Gas.

Very little expense is necessary in

changing a furnace from coal to gas. The
flues remain the same, and the grate

bars are simply covered with a floor of

fire brick and sand. A Gwynn burner is

inserted through tlie fire door or through

a brick wall built up to replace the fire

door. The size of the burner will de-

pend upon the size of the furnace, but

as a burner can be replaced in a few
minutes without changing the furnace,

there is very little trouble experienced

in determining the best size to use.

The draft necessary for a coal furnace

should suffice for the gas, but if not, the

flues under the kettle can be made larger

or smaller as required. The pressure of

the gas is a very important considera-

tion, and should never be more than nine

ounces. Eight to nine ounces gives the

best results with ordinary draft.

For determining tlie temperature of

the furnace at any time, the p.yrometer

is, of course, the most accurate method,

but the final temperature can easily be

gauged by the eye looking through a 1-in.

gas pipe, which extends through the

hood and the top plate of the kettle .

With the use of gas, the time required

for annealing can be determined after

a few tests and within a few minutes,

thereby eliminating any attention be-

tween starting and finishing.

There are erroneous ideas concerning

the time required in annealing. As far

as the annealing itself is concerned, it

may be done as quickly or as slowly as

possible, and after it is accomplished

the temperature may be dropped as fast

or as slowly as desired either in the

kettle or furnace or b.v exposure to the

air .

In all cases the degree of softness will

be the same, providing, of course, the

annealing temperature has been reached.

Soaking or slow cooling has absolutely

no effect on the softness, and, of course,

represents a higher cost. Just as soon

as 1,025° F. is reached (and this is a

dark red color), annealing is complete,

and the steel cannot be made softer by

annealing at any higher temperature, ex-

cept the crystallizing and that, of course,

is to be avoided.

The Temperature Feature.

In conclusion, it is necessary to realize

tiiat the temi)eratures given above are

the exact temperatures and not the safe

working temperatures. Sufficient lee-

way should be allowed to offset any error

in the pyrometer and the chances of un-

equal temperatures existing in the

kettle, which latter condition often pre-

vails to the extent of a few degrees. It

may happen that the temperature at the

fire end is slightly higher than in other

portions of the kettle. It is, therefore,

of importance to allow for a factor of

safety which may be governed by the

conditions existing in each individual

case.

®
METAL FILAMENT LAMPS.

THE new metal filament lamps of high

candle-power are likely to take the place

of arc lamps for outside lighting in many

cases, and one of these is for the light-

ing of railway yards.

A good example is a large freight

depot and yard on the continent which

was thus lighted last autumn. Current

at 6.000 volts comes from an outside el-

ectric plant into a transformer house

where it is reduced to 200 volts. For the

lighting which is needed for loading and

unloadin? of freight there are used

twenty-four iron work poles, each 26 ft.

high and carrying a 300 candle power

metal filament lamp, while the lighting

pqui])ment of the outer tracks comprises

fourteen similar poles 40 ft. high with

the same lamps. In other places 50

candle-power lamps are employed. A
suitable device allows of lowering the

lamps from the poles when they are

burned out, but ordinarily they require

no trimmins: as in the case of arc lamps.

A small winch and steel cable lowers the

lamp in very much the same way as an

arc lamp, so that a new lamp can be

readily put in.

Offers of Sites for Belgian Factory.

—

(Lionel Pelletier. Agent-General for the

Province of Quebec, in London, has now

received 25 offers from municipalities

or firms in the province offerinor free

sites, electricity and other fRcMities to

tlie Bekian manufacturer who sn^^st-

ed establishin? a factory in C:ir.p.da. All

these have been placed before the manu-

facturer in question who, so far. has not

decided upon his action in the matter.
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USEFUL SLIDE REST TOOLS.
By W. C.

THE tool holders here illustrated are
of simple construction, their ob-
ject being more particularly for

use with tools of the detachable type.
Figs. 1 and 2 are front and side eleva-

tion respectively of a grooving tool
holder for turning ring grooves in motor
«ngine pistons and such like. It will be
readily seen that a tool of very similar
construction would be used for cutting
off and facing rings for the said pistons"
the only difference being that the tools
would have to be brought in closer, in
order to suit the thickness. Further, it

would be necessary to have the outer
tool slightly in advance of the inner
(nearer the lathe centre) in order that

^ H

nut being preferably case-hardened to
protect them from rough usage.

Figs. 3 and 4 are elevation and plan
of a flat circular form tool and holder.
Part G is the holder body. This is con-
structed from a rectangular mild steel
bar provided at one end with a tapped
hole for the purpose of receiving the
clamping stud H and nut I for securing
the radius tool J; the latter consisting
of a tool steel blank, having in the centre
a hole for securing it to the holder as
shown. The sides of the said tool are
slightly tapered in order to provide the
necessary clearance for cutting. This
tool will be found useful for finishing

accurate radii, as it is only necessary
when one part of the cutting edge be-
comes dull to slacken off the nut and
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DSEFUL SLIDE BEST TOOLS.

Fig. 10

the facing tool complete its operation be-
fore the work is finally cut off the bar.

The holder A is made from a piece of
rectangular mild steel, and is provided
at its extreme end with an enlarged pro-
jection, in which are formed two taper
grooves, A' and A', for carrying the
grooving tools B and C. These tools are
made from steel of taper section, the
advantage being that they can be held
more rigidly than those made from metal
of rectangular section. Again, it is only
necessary to grind them at the extreme
^nds when they become dull, the side
<'Iparance being already formed. The
stud D, nut E and clamping plate F are
nil frindf from mild steel, the plate and

turn the tool slightly in order to bring
into operation the unused part, without
in any way unsetting the arrangement.

Figs. 5 and 6 are side and front views
respectively of an improved form of
holder for use with tools of circular sec-
tion. Its primary object is the cutting of
worms and screws of coarse pitch, which
necessitates the tool being sot over at an
angle for the purpose of clearance. The
tool shank K is made from mild steel
bar, and is provided at one end with a
hole for receiving the circular end or
shank of the tool holder.

The latter is made from a rectangular
mild steel block, and is provided with a
reduced circular stem part as shown,
through the centre of which is bored a

hole for receiving the tool, which is se-
cured to the holder by means of the pin
M. The tool block is finally secured to
the tool shank K by the clamping pin N
and the nut 0. The pin N is made from
a piece of circular mild steel bar, one end
being reduced and screwed to receive the
clamping nut 0. It is cut away near the
centre and of corresponding shape to
that of tlie periphery of the tool block
shank. It will be readily seen that the
tool block L can be swivelled to any de-
sired angle by slackening off the nut
and, farther, grinding is facilitated by
the removal of the tool and holder en
bloc, thus providing a more convenient
means for handling the tool during the
operation.

Figs. 7 and 8 are elevation and plan of
a small form tool holder. The holder P
is made from a bar of mild steel, having
formed at one end an open sided rec-
tangular slot P' for the purpose of re-
ceiving the form tool Q; the latter being
secured by means of the set pin R. A
holder of this type will be found of ser-
vice when using small high-speed form
tools for the production of repetition
work in small quantities, which other-
wise would not warrant the outlay of a
more expensive tool of the solid type.

Figs. 9 and 10 are elevation and plan
respectively of an improved form of tool
holder for producing small repetition
work from bright drawn stock. The
body S consists of a rectangular mild
steel forsing, having an enlarged cranked
end S' for the purpose of carrying the
turning and end figure tools T and U. It
is further provided at its extreme end
with a hole at right angles with the said
tools for carrving the steady bush V.
This is made from best cast" steel, and
should he carefully hardened and ground.
It is prevented from rotating by the
grub screw W. The cutting "^tools are
secured by means of set screws, as
shown. The adjustment of the turning
tool is carried out by the cheese-headed
screw X engaging with the slot formed
in the side of the tool. It will be seen
that the tool lends itself readily to the
machining -of various diameters, by
simply removing the bush and re-insert-
ing another of the required diameter, the
setting of the turning and end facing
tools being a comparatively easy opera-
tion.

®
UNUSUAL MILLING JOB.

By F. Scriber.

IT is difficult to teach a man how to
handle odd shaped work as every new
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piece will necessitate the exercise of bis

ingenuity more than liis knowledge of

previous jobs. Nevertheless, accounts of

successful pieces of work can be so

studied as to add materially to one's

experience.

The piece shown by tlie accompanying
drawing is known as a top flat roll bracket

shoe and is used on a cotton carding en-

gine. The work consisted of milling the

radial seat shown by the finish marks on

a milling machine fitted with a radial

milling attaehmont. This is very much
quicker than employing a boring machine
for the operation.

Previous to this operation, the seat

marked X had been milled on a plain ma-
chine and, as the radial seat must run
concentric with this, it was used as a lo-

cating point both horizontally and side-

ways by the steel strips AA of the jig

which fit over the boss as shown.

The next point to be determined was
the endwise location. As the use of ex-

ternal points for this purpose would re-

quire a very large fixture and as the holes

in the center of the castings are very uni-

form they were used for locating pur-

poses by the use of the boss and screws

as per sketch. The screw B is set and
locked in place by the nut C while D is a

special screw which may be adjusted to

suit the work.

To fasten the work in place, a simple

clamp E is used at the end. This clamp is

supported by a spring to prevent it from
falling while the work is being removed.

FIGURE 9.

Across the middle of the work, the

swinging clamp F is used which is also

supported by a spring and swings about

the stud G.

The fixture is provided with a tongue

on its base which locates in one of the

radial slots of the circular plate of the

radial milling attachment. The work is

simply clamped in place and the cut start-

ed and as many as desired can be done

with the same setting.

MACHINING ECCENTRIC PISTON
RINGS.

By Albert A. Dowd.

WHEN the rings are to be of the eccen-

tric type, a fixture is necessary or else

nished with check nuts so that they can

be positively locked in any desired posi-

tion. The slide has an overhanging lug

L, in which are set two hardened steel

studs O, against which the ends of the

screws strike when setting over the slide

for the eccentric. It will be seen that

this arrangement is practically dirt-

proof, as any dirt falling down at these

points will not interfere with the cor-

rect indexing of the fixture.

The tooling arrangements are the

same as those shown in Fig. 7, but the

operation of boring takes place alone

and, after this has been done, the fix-

TJ^
UNUSUAL MILLING .TOB.

nn eccentric turning device must be de-

vised. A comparatively simple fixture

which gives excellent results is shown in

Fig. 9. The form of the ring pot is

somewhat diflferent from that previous-

ly described, being provided with three

lugs which are jig drilled at B before

the pot A is placed in position on the

fixture. Its location is determined by

steel studs which enter the holes B, the

calmps C being used to hold it in place.

Only one clamp is shown in the illus-

tration, the others being removed to

avoid confusion in the drawing.

The base, E, of the fixture is cen-

tered on the table by a plug in the usual

manner, and it is held down by the four

bolts F, which enter the table tee-slots.

The slide D is dovetailed at .1 and pro-

vided with a taper gib K. so that ad-

justment for wear can be readily made.

The studs H are set into the base and

the slide is provided with elongated

holes at these points to take care of

the movement necessary when setting

over the slide for the eccentric turning.

The elongation of the holes is not great

as movement required is very slight.

The arrangement for obtaining the

proper amount of "throw" to the slide

is somewhat out of the ordinary and is

clearly shown in the illustration. The

base is provided with two lugs M and

N which are tapped to receive the set-

screws P and Q, both of which are fur-

ture is set over and the eccentric turn-

ing and cutting oflf is done with the fix-

ture in this position.

LARGE TURBINE RUNNER CAST-
INGS .

By C. A. C.

THE Calgary Power Co. of Calgary,

Alta., has recently put into operation a

second power plant at Kananaskis Falls

on the Bow River. This consists of two

Canadian Allis-Chalmers 6,000 h.p. single

vertical turbines driving vertical um-

brella type a.e. generators operating

under 70 feet head and delivering

power at a speed of 164 r.p.m. One of

the most interesting parts of these tur-

bines from the manufacturing point of

view is the runner, which is shown in

the accompanying photos, taken in the

foundry of the manufacturer.

This runner is cast in on« piece and

weighs approximately 17.000 lbs. It is

80 inches diameter at its entrance and

the largest discharge diameter is al-

most 100 inches. The total height is apn

proximately 51/2 feet. Each of the

moulds consists of 18 dry sand cores

which are made from a wooden core box.

Figs. 1 and 2 show clearly the method

of setting the baked cores together and

holdinsr them in proper position by means

of cast iron heavy foundation plates and

top holding plate.
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Each core is made of dry sand and
heavily reinforced by means of cast

iron plates and soft steel bent into pro-

per shape and cast into the supporting-

plate. With this method, the possibility

of expansion and breaking of cores is

entirely eliminated, and no filing' is ne-

cessary to make the core come true when
being assembled. These round steel re-

inforcing rods are joined together on

top and are held together by a heavy

placed and bolted into position. It is

next necessary to remove the eight cores

bolted to the half plate, also the first

core that was set. This has to be marked
to insure being put back in the same
place after the last two cores are in

position. The half plate with cores is

then put back to the seating on the whole

circular plate and all points are filled and
dried. The appearance then is that of

one big core.

and contract along with the lighter parts

of the casting, thus preventing shrinkage

stresses.

FRICTIONLESS RAILS.

AN interesting development in railway

track construction is a so-called "fric-

tionless" rail designed to be used on the

inside of curves. Its special feature is a

SETTING ((IKK OF lis IN. SOI.lIl lAST IRON RUNNEUS IN I'ULNDUY OE C.\N. ALLIS-C'HALMEUS. LTD.

cyebolt so as to facilitate handling. The
vent is taken from each core by means
of three lengths of %-in. wax taper

carried off tlie back of each core at the

same height, so that they are easily con-

nected by coke vent running around the

mould to a pipe, making only one vent
to take care of instead of eighteen. To
assemble the cores it is necessary to use

two bottom plates, one of circular shape
and the other of semi-circular shape, ow-
ing to the convex and concave sides of

the cores.

The circular plate is loamed up half

way across to form a flat surface for the

half plate to rest upon. The whole base

is then built up to the level of the half

plate. The first core is set on the full

filatc witli concave side towards the half

l^late and. to that core, fifteen others are

Tlic lower ring of the runner is formed

by a brick casing built in halves to the

required diameter. The hub is moulded

in a top plate through which the gates

and risers are made. The whole mould

is set into a pit lined with cylindrical

shaped steel plates, and four stout cast

iron beams with heavy weights on top

are placed upon the closed mould. Eight

gates were provided to pour the mould

on circumference and on top, while a

20-ton crane was used to lift the ladle

which contained the melted metal.

The actual pouring laste<l but one

minute and the casting was left four

days in the sand. The hub being very

much heavier than the buckets of the

I'unner, it was necessary to remove the

centre core as soon as possible after the

cast, to allow that part to cool quickly

very narrow head, and its purpose is to

reduce the slip of the inside wheel which

takes place in compensating for the

greater length of travel of the wheel on
the outside rail.

It is claimed that there is a diminution

of friction and resultant wear to both

the outer and inner—frictionless—rails

and the wheel flanges; while the reduced

friction gives a freer and smoother pas-

sage of the wheels, with a reduction in

power required to handle a given ton-

nage. The Southern Pacific Railway has

ordered 5,000 tons of the frictionless rail,

using a 90 lb. section as a companion to

the standard 90 lb. A. R. A. (A) type

section.

The rail has not been in service for a

sufficient time to enable a definite state-

ment to be made as to its performance.

C8 I.N. SOLID CAST lUON TUUISI.NE UUNNBU MUlNTi:i> iiN SILVET.



484 Volume xrr.

Arithmetic for the Machinist and Workshop Operative
By J. H. Rodgers

U 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.

CAPACITY.

CAPACITY is the extent of room or

space occupied within the con-

fines of the three dimensions;

leng'th, breadth and thickness.

To find the capacity or volume of any-

thing, these three conditions are neces-

sary, as nothing can occupy space with

less than three dimensions.

A surface cannot take up room, as it

has no thickness.

A circle cannot occupy space, but a

disc will have volume as it must have

thickness.

In the mensuration of surfaces, the

units of area are the sq. in., sq. ft., etc.,

and in the calculation of volumes or

capacity, similar units are necessary.

The unit of volume is usually the cubic

inch or the cubic foot, and that of capa-

city in liquid measure is ordinarily the

gallon, which may be subdivided or mul-

tiplied to suit the problem in hand.

In Oil art 42 is shown a tank, the di-

mensions being 1.5 ft. x 8 ft. x 7 ft.

What is the volume in cu. ft. and the

capacity in IT. S. gallons, if one cu. ft.

contain 7.48 gallons?

Volume = lenffth X breadth X depth

= 15 X 8 X 7 = 840 eu. ft.

Capacity = vol. in cu. ft. X 7.48 =
840 X 7.48 = 6283.2 gallons.

"What would be the weight of water if

tank were full ?

One cu. ft. of water weiarhts nearly

C2.5 lbs., then 62.-5 X 840 = 52500 lb".,

or 26% tons.

If the above tank were emptied from two
one-inch pipes in four hours, in what
time would it be emptied from a 1%-in.

pipe, friction being neglected t

The areas of circles vary as the squares

of their diameters,, therefore the time

will vary inversely as the area of the

openings.

Let X = the required tune, then
1= -f r : 1.75= = X : 4, or

(l=+r)X4 , 2X4
X = == = 2.6 hrs.,

1.75' 1.75X1.75

or 2 hrs. .36 min.

A large hollow sphere, Chart 42, 4 ft.

in diameter, made of steel, is required

to sink lialf its depth when placed in

water; what must be the approximate

thickness of the plate?

Volume of sphere = .5236 D' =
.5236 X 4 X 4 X 4 = 33.5104 cu. ft.

Volume of water displaced = 33.5104

^ 2 = 16.7552 cu. ft.

Weight of water displaced = vol. X
62.5 = 16.7552 X 62.5 = 1047.2 lb. =
weight of the steel in the sphere.

Volume of steel in sphere = weight

H- .28 = 1047.2 -f- .28 = 3740 cu. in.;

.28 being the weight of one cu. in. of

steel.

Surface area of sphere = 3.1416 D'

= 3.1416X4X4X144 = 7238 sq. in.

Thicknes of plate = ,3740 ~ 7238 =
.5167 in., or approximately % inch.

In Chart 43 is shown a cylindrical

tank. 7 ft. in diameter, and 10 ft. lonu',

partly filled with oil to a depth of 5 ft.;

what is the value of the oil at 81/2 cents

a U. S. gallon?

Area of cylinder end = .78,54 D' =
.7854 X 7* = 38.48 sq. ft.

Volume of cylinder ^ A X 1 ^=^

38.48 X 10 = 384.8 cu. ft.

For length of chord gh, we have

e c : c g = c g : c f, or

c g = V(ec X cf) = V2X5
— VIO = 3.162, then chord g h =
3.162 X 2 = 6.324 ft.

c g 3.162

Sine of angle e o g = — == -—

og
.90343.

Corresponding angle = 64° 37'.

Area of sector e g o h : A = ang.

g o h : 360.

Area of sector : 38.48 = 129.25 : 360

38.48X129.25
or a = = 13.81 sq. ft.

360

Area of triangle

3.162X1-5

g O h C =:

2.37 sq. ft.

2

Area of segment e g c h = 13.81 sq. ft.

— 2.37 sq. ft. = 11.44 sq. ft.

Area of end of contents = 38.48 —
11.44 = 27.04 sq. ft.

Vol. of contents = 27.04 X 10 =
270.4 cu. ft.

Capacity in TJ. S. eals. = vol. in cu. ft.

X 7.48 = 270.4 X 7.48 = 2022.6 gallons.

Value = 8.5 X 2022.6 = .$171.92.

If resold at $3.,50 a barrel, what would
be the profit?

A l)bl. contains 31^4 gal., and num-
l)er of bbls. = 2022.6 -i- 31.5 = 64.2.

Selling price = $3.50X64.2 = .$224.70.

Profit = $224.70—$171.92 = ,$52.78.

-@-
READERS' QUERIES.

Question.—A pipe six inches in diame-

ter and 100 feet high is full of water and
closed at both top and bottom. What
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pressure per square inch would be pixj-

duced on the outside of the pipe at the

top by opening it at the bottom? Could
the vacuum pressure be equal to the static

weight of the water which, in this case,

would be 43.4 pounds per square inch?

—

A. C. Rioux, Clavesholm, Alta.

Answer.—Taking for granted that no
-air is allowed to enter the pipe when the
bottom is opend, the external pressure
-would depend upon th« hight of the
barometer or the atmospheric pressure
which varies according to the altitude of
the place at which experiment is carried
out.

At tlie sea level the average barometer
reading is 30 inches which corresponds to

an atmospheric pressure of 14.701 pounds
per square inch. Upon opening the bot-

tom, the water would fall in the pipe un-
til the weight of the remaining water
would exactly equal the pressure of the
atmosphere; that is, it would stand at

33.9095 feet. The upper 66.05 feet of pipe
would be subjected to the atmospheric
pressure of 14.701 i>ounds per square
inch which would tend to collapse it.

In the province of Alberta, the aver-
age height of the barometer is about 26.3
inches, which corresponds to an atmos-
pheric presfsure of 12.926 pounds per
square inch. The water in this case, would
fall to a height of 29.853 feet. The space
in the upper 70.147 feet would be practi-
cally a vacuum and would therefore be
subject to an external pressure of 12.926
pounds per square inch.

ROLLING MILL MOTOR CONTROL-
LERS.

IN a paper rea<l before the American
Association of Iron and Steel Electrical
Engineers, W. Sykes and G. E. Stotz
made plea for simpler controllers on rol-
ling mill motors. The motors tliem-
selves have been so perfected that
trouble with them arises only under ex-
traordinary circumstances, but, to re-
duce the risk of overloading the mach-
ines while accelerating the heavy rotat-
ing parts of the mill drive, complicated
automatic controllers have been intro-
duced which not infrequently introduce
more maintenance troubles than they re-
move. Interlocks and a multiplicity of
contacts and relays should be avoided,
as far as possible in favor of manual
operation by proper attendants.

Rollinir mill motors necessarily carry
hia-h momentary peak loads, hence it is

difflcult to protect them against long
continued moderate overloads. Ordin-
arily, the speed drop of an induction
motor from lisrht to full load is only 2 or
3 per cent., which does not permit a fly-

wheel to relieve- appreciably peak loads
on the driving motor. A liquid slip
resnilator. providing 10 to 15 per cent.,

CANADIAN MACHINERY
or greater speed drop on full load, per-
mits the fly-wheel to become usefully
operative, and maintains more uniform
load on the motor than is possible
where step-by-step grid resistances and
switches are used.

As compared with a controller and fix-

ed slip arrangement, a liquid slip regu-
lator effects very important reductions
in the maximum power required for rol-

ling; this saving becoming more consid-
erable the smaller the fl.xed slip, and in a
particular case the use of a liquid slip

regulator reduced the maximum demand
30 per cent, and 40 per cent., as com-
pared with the demand when rolling

with 11 per cent, and 6 per cent, fixed
slip respectively.

A TAP CLEANER.
By J. E. Cooley.

PL'VCH time a hole is tapped out it is

necessary to clean the chips from the
tap, before it can be put into another
hole. The oil used on the tap causes the
chips to adhere to the grooves.

A TAP CLEANER.

The usual method for cleaning a tap
is by means of a brush or a piece of
waste, wiping off each groove separately.
In the enclosed sketch is shown a h^ndy
tap cleaner, which cleans the chips from
all the grooves at the same time, at
one quick stroke.

It is made from a strip of sheet steel,

having four ears, as A, bent over to fit

in the tap grooves as shown. The clean-
er is slipped on the tap-shank through
the opening B. then pushed down on the
grooves, the ears, A, cleaning off the
chips.

Detinning Process.—A new method of
removing tin from coated metals has
been invented by Wallace Savage, Pied-
mont, Alabama. The inventor has dis-
covered that at a temperature below 68
deg. P. and preferably at 32 deg. F., a
coating of white tin can be changed to
the non-adherent gray tin by the cataly-
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tic action of gray tin, applied in the
form of a slimy mixture with a solution
of tin ammonium chloride. A mixture
of about 2,500 lb. of gray tin is used
with a solution of 10 lb. of tin am-
monium chloride in 100 gals, of water.
Agitation may be employed, or the
coated material may be merely moved
through this slime.

P. R. R. TESTING PLANT AND
LABORATORY.

THE Pennsylvania Railway Co. has just
completed a concrete building to contain
the testing plant and electrical labora-
tory for its shops at Alfjoona, Pa. The
machinery for the testing of couplers,
brakes, steel bars, and heavy material is

placed in the basement and on the first

floor. One machine is capable of crush-
ing at a pressure of 1,000,000 lb. This
machine is also used for determining
the lifting strength of connections. In
the electrical department is a large elec-

tric light globe testing plant with which
960 bulbs can be tested at one time. Ex-
plosives will be stored in an explosion-
proof department in the basement.

Tlie walls are of concrete and 2 ft.

thick, while the floors of the building are
an experiment. On a 5 in. layer of saw-
dust has been placed a Yo in. covering of
red cement. The process was discovered
in and the materials were imported from
Greece. It deadens sound and is more
comfortable for those who do their work
standing.

CORLISS ENGINE DASHPOTS.
DASHPOTS on a Corliss engine, says a
U.S. contemporary, should receive as
much attention as the governing mech-
anism, for the latter will have little or
no effect on the speed, and the steam
economy will be low if the dashpot pis-
tons do not close quickly. If the dash-
pots are sluggish in action, the engine
may even run away. A little oil drop-
ped in the dashpots now and then will

prevent leakage between the piston and
cylinder and will also prevent scoring
which may give rise to trouble later. In-
dicator cards will show whether the gov-
erning mechanism or dashpots are the
cause of poor speed regulation or high
steam consumption.

If the admission curve drops off gradu-
ally before the expansion curve starts in,

it shows that the admission valve is not
closed quickly enough and that the .steam
is being "wire-drawn." If this be the
case, the dashpot pistons may be too
snug or they may he worn and leak air.

In either event, the trouble should be
remedied to get the full advantage of
automatic cut-off.
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PROGRESS IN NEW EQUIPMENT
There is Here Provided in Compact Form a Monthly Compendium of

Marine Engineering Product Achievements

BRIDGE REAMER MILLING
MACHINE.

THE description and illustration re-

fer to a bridge reamer milling

maeliine recently put on the mar-

ket by the Hendey Machine Co., Torring-

ton, Conn. The equipment includes a

double or elevating table with the top

section pivoted at the rear end, and ris-

ing and falling between substantial

guides cast with the lever half or slide

on the front. Provision is made to bolt

suitable cams or forms to the side of

the table, which engage with a roller

carried by a bracket bolted to face of

saddle; these cams being so formed and

applied as to allow for continuous fluting

of reamers having both initial and

secondary tapers or with "taper start and

straight body. The eight spindle centres

shown mounted on the table of the ma-

chine index in unison, and the combined

equipment makes a very efficient ma-

chine for the class of work intended.

The swing of these centres is V^ in.

and the spindles in the headstock are

fitted with centres and coupling drivers,

adapted, for the tangs of taper shanks

conforming to the Morse Nos. 2 and 3

standards. The feed index plate, which

is of the ratchet type, is regularly drilled

for 12 holes to |)rovide 2, 3, 4, 6 and 12

divisions, but if desired, other rows of

holes for different divisions can be sup-

plied. Spring tension and lever release

FIG. 1. MOTOR-DRIVEN ENGINE LATHE.

are provided for the footstock centres,

and the binding plugs are operated by
two handles, one on either side of the

block.

In addition to the spindle centres illus-

trated, spring chuck equipment can also

be supplied for centering and holding the

ends of pinion shafts and similar work,

which can be milled in unison. The
maximum capacity of these chucks is %
in. and a draw-in rod, two of which have

to be operated by a key passed through

a ratchet index plate, is relied upon to

hold them in position. This type of

head-stock is fitted with special binding

plugs, controlled by two levers, each one

binding fur spindles through two plugs

and connecting compression block.

BRIDGE REAMER MILLING MACHINB.

MOTOR-DRIVEN ENGINE LATHE.

FIG. I. shows a 16 X 8 motor-driven

Cisco engine lathe, which will be shipped

to San Francisco for the Panama Pacific

Exposition, together with a 14 x 8 and

an 18 X 10, by the Cincinnati Iron and

Steel Co., Cincinnati, Ohio.

Two small improvements have been

made on the lathe. At the point A, a

pull pin is arranged so that, when at

neutral, the lathe can be run at high

speed and all gears from the first com-

pound thrown out, this being especially
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desirable for filing and work of that

kind. At the point B, the lock on half

nut is arranged so that the lead screw

cannot be clamped too tightly.

Tlie beds of these lathes are being

made deeper and heavier, and in the

future will all be of serai-steel. A num-

GEAR PLANER.
WHAT is known as the "Sunderland"
frear Planer is being introduced to the

Canadian market by the Dominion Ma-
chinery Co., 82 Adelaide street East, To-

ronto. It is manufactured by J. Park-

inson & Son, Shipley, Englaiul, and

blanks are mounted on an arbor secured

in the spindle socket.

The operation of this gear planer is

as follows: The feed motion driving

through one shaft, causes simultaneous-

ly and in unison the rotary motion <;£

the blank and tlie travel of tiie cutter

MOTOK DRIVE "CISCO" ENGINE LATHE.

her of other small improvements have

been made, such as higher nuts on the

tail stock, etc. ,

Fig. 2 shows the motor drive arrange-

ment; this requiring a 21/2 or 3 h.p.

motor, either d.e. or a.c, variable speed

•or constant. The head itself has three

speeds, two controlled by a lever in front

to a friction on the inside, and one an

open speed obtained through the face

gear. To use the open speed, it is neces-

sary to have the lever on front of head

in neutral position. There are two bear-

ings on the main shaft with a raw hide

pinion drive on the motor. The head is

open both front and back. The illustra-

tion shows a constant speed. Westing-

house motor, of 3 h.p., 1,100 r.p.m., for

a.c. current. A new arrangement has

"been worked out in the change gear box,

I'Ki. 1. (TTTINH ORDlXAIiV SITI! OKAKS

among the claims made on its behalf are

those of large producing capacity, low

cost of cutters, and first class finish to

any work on which it may be employed.

Fig. 1 shows the machine cuttinLr or-

pitchesfor a distance of one, two or iiion

according to circumstances, whereupon
the gear blank withdraws from the cut-

ter which returns to its original posi-

tion, in order to oocrate on tlie ii(xt or

k

FIO. 3. TYPE OF CUTTER.

in the matter of guides for the tumbler,

so that the operator can obtain his vari-

ous ranges and changes without diffl-

culty.

Fic;. 2. rt;TTiN« sriu.vi, c!e.\i!s.

dinary spur gears with cutter making
tlie actual cut. The spindle is hollow,

thus enabling gears that are solid with

their shafts to be cut. Ordinary gear

succeeding segment of the gear blank,

whicli then re-engages the cutter. These

movements repeated complete the gear

being cut. The feed operates intermit-
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tently, and during the cutting stroke,

the dividing wheel and worm are at rest

and not wearing. The rate of feed may
be varied while running by a convenient-

ly placed quick-change lever.

Fig. 2 shows the machine cutting

spiral gear, of which class up to 40 in.

diameter may be cut if the angle does

not exceed 30 degrees.

PIG. i. RACK .\XD Ui:.\R I'RINCU'LE OF
CUTTER OPERATION.

Fig. 3 shows the type of cutter em-
ployed, these being easily sharpened
without alteration of size or form of

tooth, and one cutter only per pitch is

required/

METALLIC SPRAYING.
By R. Morcom.

IN
a paper read before the Institute

of Metals at Portsmouth, the author
described a method of producing

uniform metallic deposits by a spraying

process. The exact theory of the process

is, he said, complex, and at present not

completely understood. The spraying

may be accomplished in various ways,

and practical experience is demonstrat-

ing how apparatus of increasing techni-

cal convenience for the purpose may be
made.

In the earliest attempts, the metal was
melted in a pot, forced through a fine

nozzle under high pressure, and sprayed

with steam or a gas upon a surface. Im-
proved results were achieved by driving

metallic powders at high velocity against

the body to be coated by means of

gaseous jets expanded from considerable

pressure. For producing the metallic

powders, the metal had to be subjected

to one of the known pulverising pro-

cesses, such as distillation, grinding, or

spraying, and it occurred to Schoop, the

inventor of the two processes referred to

above, that the pulverisation and de-

position could be combined in one ap-

paratus.

Constraction of the Apparatus.

The essential parts of the machine, or

"pistol," are a combined melting and

spraying jet, and a feed mechanism. The
metal, in the form of rod or wire, is fed

to the melting flame by a small pneuma-
tic motor, driven by the spraying me-
dium either in series or parallel with the

main jet. The flame may be formed by
coal gas, water gas, acetylene, hydrogen,

etc., burning in air or oxygen, according

to the metal used. The gases are sup-

plied at such pressures as to prevent

blowing-out and to ensure a highly de-

oxidising flame. The spraying jet may
be of carbon dioxide, nitrogen, air,

steam, etc., and is fed at such a pres-

sure as to produce a sufficiently high

velocity for successful coating. The
various pressures must be carefully kept

constant by accurate gauges and reduc-

ing valves. The dimensions of the wire,

nozzle, and feed mechanism varj' with

the different metals, and the nozzles and
feed mechanism are so designed as to be

readily interchangeable. For small work,

hand operation is sufficient; but, prob-

ably, when large work is undertaken, it

will prove convenient to have mechani-

cal traverse and control.

To obtain the best adhesion, the sur-

face upon which the metal is sprayed

must be thoroughly clean and of an open

nature to give a key for the deposit.

Sand-blasting with sharp sand has been

found best. Shot gives too polished a

surface. Such surfaces as fabrics, wood,

unglazed earthenware, and asbestos re-

quire only freedom from grease, as their

surfaces give a natural key. Celluloid,

and even explosives, can be safely metal-

sprayed.

^ecrimt AT eF

FIG. 1—SECTIONAL DEAV?INGS OF THE
SPRAYING MACHINE OR PISTOL.

Theory of the Process.

The melting jet is focused at A on the

tip of the wire. The spraying jet, cold

from expansion, strongly draws forward

the products of combustion in the centre

of its cone, and by its draught drags off

minute particles of metal, either in the

plastic or molten state. The central cone,
therefore, consists of metal particles,

some cooled to solidity, some molten, and
some perhaps gaseous, surrounded by a
protective reducing atmosphere. This
cone is hurled forward with great veloc-

ity upon the object to be coated, B, C,

by the outer jet. There is a most definite

economical quantity of gas which should

be used in the pistol, this quantity being

about 1.5 cu. ft. of hydrogen per minute,

and 0.5 cu. ft. of oxygen, or about O.ft

cu. ft. of coal gas to 0.65 cu. ft. of oxy-
gen for present standard designs.

The outer jet keeps the nozzles and
wire cool, cools the object, and produces

the requisite velocity. In addition, it

has to atomise the molten metal and ac-

celerate the particles up to its own
velocity. For this, a certain mass of air

is required. As at present constructed.

. CtttMtJllO *(•

rWat Mtas HtM fA)

FIG. 2—MELTING AND SPRAYING JETS IX
ACTION.

the standard pistol uses about 0.55 to

0.6 cu. ft. per minute for every 1 lb. per

sq. in. air pressure, so that with an air

supply at 80 lb. per sq. in., which is a
very suitable figure for ordinary spray-

ing, the air consumption will be from 4S
to 50 cu. ft. per minute. The mass of"

this will be from 830 to 920 grammes,-

and the mass of metal sprayed by this

air will vary from about eight grammes
in the case of iron to about 200 grammes
in the case of lead. The effectiveness of

the cooling is shown by the fact that

the hand can be held in the jet, so as to

receive a coating of metal, without in-

convenience.

The action of deposition is probably

a complex one. The minute particles of

solid metal are driven with such force

against the object that, in some cases,

they fuse, but, owing to their small rela-

tive size, are promptly chilled by the

object to which they adhere. If any of

the particles are molten or gaseous they

will adhere. In addition, the suddenly

chilled particles are possibly, or even

probably, in the state of unstable equili-

brium found in "Prince Rupert's

Drops," and act like so many minute

bombs, bursting on impact into almost

molecular dimensions, and penetrating

the smallest cracks and fissures of the-

object.

Some care is required in manipulation-

as, by varying the conditions, it is pos-

sible to spray porous or non-porous coat-

ings and, with some metals, anything

from a pure metal to a pure oxide. With

care, however, non-porous, oxide-free,,

adherent coatings can be procured of al-

most any metal on almost any solid.
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PROGRESS WORTH WHILE!

IN
the.se (lays wlien industries are bcinp; driven conntry-

ward.s by e.xorbitant taxation and when both capital
and labor are asseasinfr production for alt it is worth,

it is refreslunjr to make note of successful achievements
in the other and opposite direction.

The city of Winnipeg, Man., is to be congratulated
upon possessing not only the cheapest electrical energy

in Canada, but on having attaineil that pre-eminence
without lowering wages or curtailing reasonable profits.

The cost of labor and material in this Western city are
decidedly high, hence the achievement is all the more a
triumph of careful business methods and honorable public
service. The city of Gait, Ont., comes a close second, but
comparison is difficult on account of the different methods
adopted for fixing the service rate, the flat rate plan of the
latter city distinctly favoring the small householder.

The beneficial effects of thus cheapening such a neces-
sary commodity cannot be over-estimated as there are so
many other industries that will be directly or indirectly
stimulated by increased adoption. A little reasoning will

also show that the wage-earner is much better off than if

lie had received a raise in pay to offset a proportionate in-

crease in the cost of what are to him almost absolute
necessities. As it is, he is richer by a commodity that
tends to make him a better man and a higher type of
mechanic.

The sihort-sighted policy of lowering costs by cutting
wages is but temporary in its effects and is in no way an
advance in the science of management. The reduction of
costs by improved methods of manufacture and the co-
operation of satisfied employees is of individual and
national importance and worthy of the united effort of all

concerned.

THE SECURING OF DEPARTMENT HEADS.

FEW men who have ambitions of filling a position
higher up realize the difficulties which beset him who
is required to make the selection. It is not often

that such positions can be filled from the rank and file of
the plant and, in most instances where this procedure has
been closely followed, the men have been chosen chiefly

upon merits which are by no means the most satisfactory.

In any case, the system of choosing department heads
from among the workmen cannot help but cause more or
less dissatisfaction among those who have devoted them-
selves diligently to, it may be, other equally essential

qualifications for the position.

The department head should, first of all, be a tactician
and, secondly, be master of his business; a very rare com-
bination. The most valuable qualities therefore, cannot
be developed in men by confining their educaton to a
single institution any more than a college education can
make a master mechanic. The system of developing fac-

tory heads directly has, nevertheless, been strongly advo-
cated by men who have themselves achieved advancement,
and it certainly possesses some advantages.

Several firms of our acquaintance have scored decidedly
by employing as many apprentices as convenient and en-
couraging them to leave for other fields as soon as their
time was served. A careful record is made of each young
man's likely qualifications during his period of employ-
ment and those showing particular aptitude in handling
men are closely followed up after leaving. The period of
apprenticeship is usually amply sufficient to establish the
character and reliability of the proposed candidate and,
if this can be coupled with a successful and varied subse-
quent education outside the particular institution, the
choosing of a department head is shorn of a large part of
the guess-work usually attached to it.

The men also recognize their new foreman as )ne of
themselves, although with all the added qualifications of
an outsider. There is thus removed the most prolific

causes of discontent and lack of co-operation and cordi-

ality between those who direct and those who take ilirec-

tion.
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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 40

Lake Superior, char-

coal, Chicago 15 75

Ferro Nickel pig iron

(Soo) 25 00
Montreal. Toronto.

Middlesboro, No. 3.... 17 75 19 50

Carron, special 21 00 22 75

Carron, soft 21 00 22 75

Cleveland, No. 3 17 75 19 50

Clarence, No. 3 17 75 19 50

Glengarnock 20 00 2175
Suramerlee, No. 1 21 00 22 75

Summerlee, No. 3 20 00 21 75

Michigan charcoal iron. 25 00

Victoria, No. 1 18 00 17 00

Victoria, No. 2X 18 00 17 00

Victoria, No. 2 Plain.. 18 00 17 00

FINISHED IRON AND STEEL.
Per Pound to Largre Bayers. Cents.

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

.

1.95

Steel bars, f.o.b., Toronto 1.95

Common bar iron, f.o.b., Montreal. 1.95

Steel bars, f.o.b., Montreal 1.95

Bessemer rails, heavy, at mill .... 1.25

Steel bars, Pittsburgh 1.15

Twisted reinforcing bars 2.10

Tank plates, Pittsburgh 1.15

Beams and angles, Pittsburgh 1.15

Steel hoops, Pittsburgh 1.30

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

Steel bars 2.10

Small shapes 2.30

Warehouse, FrelBht and Duty to Pay. Cents.

Hteel bars 1.65

Structural shapes 1.75

Plates 1.75

Freight, Pittsburgh to Toronto.

18 cents carload; 21 cents less carload.

BOILER PLATES.
Montreal. Toronto.

Plates, 14 to 1/2 in., 100 lbs $2 15 $2.15

Heads, per 100 lbs 2 35 2 35

Tank plates, 3-16in 2 40 2 40

OLD MATERIAL.
Dealers* Baying: Prices. Montreal. Toronto.

Copper, light $8 50 $8 50

Copper, crucible 10 00 9 50

Copper, unch-bled. heavy 9 50 9 50

Copper wire, uneh-bled. 9 50 9 50

No. 1 machine compos 'n 8 50 8 50

No. 1 compos 'n turnings 8 50 8 00

No. 1 wrouarht iron 6 00 6 00

Heavy melting steel .... 5 75 6 00

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

New brass clippings .... 7 25 7 50

No. 1 brass turnings ... 6 00 6 25

Heavy lead 3 50 4 00

Tea lead 3 00 3 00

Scrap zinc 3 25 3 50

NAILS AND SPIKES.

Standard steel wire nails,

base $2 25 $2 25

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 & 5

Stove bolts 80

Plate washers 45

Machine bolts, % and less 70 & 5

Machine bolts, 7-16 60 & 5

Blank bolts 60

BoU ends 60 & 5

Machine screws, iron, brass 35 p.c.

Nuts, square, all sizes. . . .4V2C per lb. off

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

Fillister head 25 per cent.

Iron rivets 75 per cent.

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

Structural rivets, as above 3.15

Wood screws, flathead,

bright 85, 10, 7%, 10, 5 p.c. off

Wood screws, flathead,

Brass 75, 10, 71/2, 10 p.c. off

Wood screws, flathead,

Bronze 70, 10, 71/^, 10 p.c. off

BILLETS.
Per Gross Ton

Bessemer, billets, Pittsburgh . .

.

$21 00

Open hearth billets, Pittsburgh. 21 00

Forging billets, Pittsburgh 26 00

Wire rods, Pittsburgh 26 00

MILLED PRODUCTS.
Sq. & Hex. Head Cap Screws
Sq. & Hex. 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

Nipples

65 <^

10%
45%
40%
70%
70%
72%
72%
65%
75 c'

METALS.
Montreal Toronto.

Lake copper, carload ..,$13 50 $13 50

Electrolytic copper .... 13 25 13 25

Castings copper 13 00 13 00

Spelter 5 75 5 60

Tin 35 00 35 50

Lead 4 85 4 60

Antimony 16 00 16 00

Aluminum 21 00 21 00

Prlees per 100 lbs.

LI£
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MISCELLANEOUS.
Putty, 100 lb. drums $2.75

Red dry lead, 5 ewt casks, -per ewt 8.00

Glue, French medal, per lb 0.14

Tarred slaters ' paper, per roll .

.

0.95

Motor gasoline, single bbls., gal. .

.

181/2

Benzine, single bbls., per gal I8V2

Pure turpentine, single bbls 0.68

Linseed oil, raw, single bbls 0.56

Linseed oil, boiled, single bbls. .

.

0.59

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs. .. 4.00

Lead wool, per lb 0.08

Pure Manila rope 0.14

Lard Oil, per gai 0.60

POLISHED DRILL ROD.

Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN
1/4 inch $7.25

5/16 inch 5.10

% inch 4.35

7/16 4.05

1/2 inch 3.80

9/16 inch 3.80

% inch 3.65

% inch 3.60

% inch 3.40

1 inch 3.20

Above quotations* are per 100 lbs.

TWIST DRILLS.

%
Carbon up to II/2 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

l>Is('ountR oR ;tt:*nrlarf] list.

REAMERS.
%

Hand 25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Center 25

Pipe Reamers 80

DUconnts off standard list.

COLD DRAWN STEEL SHAFTING.
At mill 45-;^

At warehouse 40%
I>lHrntint*t off Rtandnrd liHt. Warehouse price

at Montreal and Toronto.

Chesterman
TAPES.

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 .Tun., Steel Tape, 50 ft 3.50

Rival Steel Tape, 50 ft 2.75

Rival Stool 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 (

Canada plates, all bright. . 3 !

Apollo brand, 10% oz.

(galvanized) 4 (

Queen's Head, 28 B.W.G.. . 4 !

Fleur-de-Lis, 28 B.W.G 4 I

Gorbal's Best, No. 28 4 ;

15

95

90

35

25

45

00

ELECTRIC WELD COIL CHAIN B.B.

3-16 in $9.00

1/4 in 6.25

5-16 in 4.65

3/8 in 4.00

7-16 in 4.00

1/2 in. 4.00
Prices per 100 lbs.

BOILER TUBES.
Size

1 in.

11/4 in.

11/2 in

134 in.

2 in.

21/4 in.

21/2 in.

3 in.

31/4 in.

31/2 in.

4 in.

Seamless Lapwelded

$9.50

9.50

9.50

9.50

10.00

11.50

13.00

15.00

19.00

24.00

$8.75

11.50

12.10

13.25

14.25

18.00

Prices per 100 feet, Montreal and Toronto.

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

WASTE.
WHITE.

Cents.

XXX extra 11

X Grand 101/2

XLCR 0934

X Empire 083^

X Press 073^
COI.ORED.

Lion 07

Standard O614

Popular 051/2

Keen 05
PACKING.

Arrow 15

Anchor 06

Anvil 071/2

Axle 09
WASHED WIPERS.

Select white 06

Light colored 06%
Dark colored 05

Prices per lb.

BELTING RUBBER.
Standard 50%
Best grades 30%

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., Nov. 23, 1914.—The

outstanding feature of trade conditions

can best be described as "very quiet."

This circumstance, however, is not one at

which to become at all alarmed, because

the very soundness of the financial foun-

dation upon which our manufacturing

institutions are built is surely evidenced

by the remarkably good condition we
find them in to-day. Machine shops and

various other manufacturing establish-

ments are in most cases operating and

are able to so distribute the work that

has come their way so as to give employ-

ment to the largest number of employees

possible. In times of great prosperity

petty troubles have often caused serious

disagreement between labor and capital.

but it is gratifying to note how, under

the influence of a common depression,

each side has done and is still doing its

utmost to assist the other. Furthermore,

a greater spirit of loyalty has been in-

stilled into all classes, and with that

loyalty there has been aroused a spirit

of national pride.

The importation of steel and iron has

dropped off to a large extent, and trade

along these lines is very dull. In the

metal market, and among its many fluc-

tuations, copper seems to have been the

most active. The machine tool market

continues dull. The liberal distribution

of orders for munitions of war and for

their supplies to Canadian firms has re-

lieved a great deal of the pressure in

many instances. Much money is being

kept in circulation through these orders

and conditions ns a whole are beginning

to wear a more optimistic hue. Under-

lying this, of course, is the well defined

feeling that Canada is due for a wave of

wonderful prosperity when conditions

once more become normal in Europe.

The Steel Market.

The situation in stoel is very much
the same as has been prevailing for some

time past. Prices do not fluctuate to

any extent. This is rather remarkable,

because the natural tendency would

have been a decline. It is perhaps due

to the United States Steel Corporation

that these prices have been maintained,

the policy of such largo corporations

havincr the tondoucy to keep the market
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more or less steady. A nominal amount
of machinery steel is being sold, but the

business in structural steel is very quiet.

Pig Iron.

Little business has been moving in pig

iron circles. Lately, however, the num-

ber of inquiries have been on the in-

crease. No real improvement in busi-

ness has been noted, but it shows that

the market conditions are keenly

watched and, as soon as there is the

slightest provocation, business will a<;ain

be resumed. A little flurry in pig iron

circles was caused by a firm in Buffalo

offering pig for $12, with delivery during

the first six months of 1915. This ex-

ceedingly low price caused the list of

inquiries to be enlarged, and consider-

able business was placed. It is under-

stood, however, that this quotation has

been recalled. Pig iron is worth more

than $12, and thus the price would na-

turally rise.

Machine Tools.

The machine tool trade is still very

dull, and no great improvement can

meantime be expected. Of course, there

are from time to time small orders re-

ported which tend to total up to a fair

figure. Orders for supplies continue to

come in regularly, although mostly in

smaU lots.

Metals.

There, are numerous small changes in

the metal markets to report. Copper is

stiffening in price considerably, due to

the fact that the price had dropped away

below normal on account of this metal

being declared absolute contraband by

Britain. Shipments from America were

curtailed, and the price will thus stiffen.

Lead, too, shows a decidedly stronger

tone. Business continues to be fair.

Toronto, Ont., Nov. 24, 1914.—Gener-

ally speaking, industrial conditions are

much the same as have prevailed during

the past few weeks. The situation is

gradually improving and a more confi-

dent spirit prevails in business circles,

although a return to real normal condi-

tions is still some way off. Tlie bright

prospects for the s^ricultural industry

and the large orders for war supplies

have been largely responsible for the

improvement in the outlook and in pre-

venting a more serious decline. The ef-

fect of these Government orders will not

so much make conditions that are usual-

ly regarded as normal, but rather tend

to keep business at a level which, under

the circumstances might be called satis-

factory. It is hardly probable that any

pronounced improvement will be ex-

perienced for some months, but more
likely conditions will femain very much
as at present. More decided progress by

the allied forces would relieve the situa-

tion considerably, but indications point

to a prolonged struggle.

An interesting situation has been dis-

closed through the publication of a com-
parative statement of exports and im-

ports for October. The returns show a

decided improvement, the growth of

trade in that month being almost equal

to the decrease in the total for the seven

months of the fiscal year. Exports of

manufactured products increased by
over two million dollars in October and
over eight million dollars in the seven

months. The statement is considered

highly satisfactory under existing con-

ditions. With regard to the export trade

for this month, difficulties have arisen

in the way of scarcity of tonnage east-

bound from St. Lawrence ports. It ap-

pears that large quantities of freight

have accumulated at Montreal, which
sliould be shipped before the close of

navigation, due in a few days. Tlie

trouble has been caused on account of

the number of regular liners which have

been taken off that route as transports

for the British Government.

Steel Markets.

Considerable dullness still exists in the

iron and steel trades, conditions gener-

ally showing little, if any, improvement.

The demand for structural shapes is light

as the building trade is extremely quiet,

and few factory extensions are being

made. The money market is still too

unfavorable to allow of any important

developments in this direction, although

money conditions are more satisfactory.

Consumers are sending out inquiries for

next year's requirements for regular

tonnages, deliveries in many cases to be

made in January.

Representatives of Canadian mills

are in England looking over the situa-

tion with a view to possible business.

The Algoma Steel Corporation has re-

ceived an order for 20,000 tons of steel

rails for January delivery. The city of

Toronto recently placed orders for cast

iron pipe with the National Iron Works
and Canadian Allis-Chalmers, Ltd.

Reports from the United States show
that the improvement in the steel trade,

as stated last week, has been main-

ained and that a more hopeful feeling

exists. There has been no change in

prices, although there is a weaker ten-

dency for large tonnages. The market

in Toronto is steady and prices firm.

There lias been no change in scrap

metals, business generally being quiet.

Pig Iron.

The pig iron market is dull and seems

destined to remain in this condition for

some time. Few foundries are working

at anything approaching capacity and

consumers generally are holding off.

Prices are unchanged, although the mar-

ket is weak.

Machine Tools.

There is little business moving in ma-
chine tools. Dealers report few sales and
no vfery interesting inquiries have been
received. The Canadian Kodak Co. have
jnirehased two Bignell & Keeler pipe-

threading machines for their new fac-

tory at Mount Denis, near here. The
machine shop supply business is quiet,

with prices steady.

Metals.

With few exceptions the metal raar-

ketf are comparatively steady, and busi-

ness is quiet. Tin is unchanged but is

showing a weaker tendency. Copper has
hardened since the metn! exchanges
opened and the situation has improved,
quotations being about 25c higher. Lead
is stronger and has advanced slightly, be-

ing now quoted at $4.60. Spelter has also

advanced to $5.60. Antimony and al-

uminum are quiet and prices are un-
changed. —®

Trade Gossip
Oil Regulations Relaxed.—An Order-in-

Conncil has been ]>assed relaxing the reg-
ulations for the disposal of petroleum
and natural gas rights on account of the
financial stringency prevailing as a re-

sult of the war. An extension of time
for a year from October 15, 1914, within
which to pay the rental for such rights
which were due at the time and within
which to instal machinery and equipment
on the locations leased, has been author-
ized.

Dominion Steel Corporation.—C. S.

Martin, superintendent of the Dominion
Steel Corporation, is reported as stating

that there are 2,000 men employed at the
plant, more than half of the full staff.

The plant is rolling a ten-thousand ton
order of rails for South Africa. Rod,
nail, wire, and billet mills, etc., have for
some time been working to capacity.

Further cargoes of barbed wire have
been shipped to England, and others will

follow.

Grain Rates Advanced.—An advance
of about one cent per hundred pounds in

the rates on grain and grain products

from Chicago, Minneapolis, Duluth and
other grain-shipping territory to points

in the East, as well as for export, has

been decided upon by American rail-

ways. It is understood that the Can-

adian railways will make a similar ad-

vance, effective about the first of the

year. Increased expenses is given as an

explanation for the raise.

Ottawa, Ont.—Tenders for the supply

of motor trucks for the second Canadian

contingent have been received, and will

be dealt with by Order-in-Council within

the next few days. These tenders, which

call for trucks of great power and eapac-
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ity, are under consideration by a com-

mittee appointed by the Minister of

Militia, consisting of Honorary Colonels

the Hon. George Taylor, John Eaton

and W. K. McNaught, Honorary Major
MacQuarrie, Messrs. Owen Thomas and

T. A. Russell, Col. Hurdman and Quar-

termaster-General Macdonald.

F. H. Hopkins & Co., railway and con-

tractors' supplies, Montreal, have dis-

solved, as. J. Rosevear has retired.

Frank H. Hopkins and Robert A. C. Mc-
Nally will continue the business under

the old name.

M. Beatty & Sons, Ltd., Wei land,

Ont., has opened a district sales of-

fice in the Builders' Exchange, 154 Sim-

coe street, Toronto. K. M. McKee, for-

merly of Welland, will be in charge.

Ottawa, Ont.—The scarcity of tonnage

eastward on the St. Lawrence is seri-

ously hampering the movement of food

and equipment from Canada to Great

Britain and Europe, and the approaching

elose of navigation from Montreal pro-

mises new difficulties. Large quantities

of freight have accumulated in Montreal

for shipment, and room must be found

for it within the next few days, or it

must be carried to another port. Deputy
Minister O'Hara, of the Department of

Trade and Commerce, is in Montreal in

connection with the problem.

Winding-up Order. — Mr. Justice

Latchford at Osgoode Hall, Toronto, on

November 20, granted T. H. Roy's peti-

tion for the winding up of the Rock &
Power Machinery Co., Ltd., of Toronto.

The firm was capitalized at $500,000.

Toronto, Ont.—An order for the wind-

ing up of the Marine Construction Co.,

of Toronto, was granted at Osgoode

HaK on Nov. 17, by Mr. .Justice Latch-

ford. It will not issue till after a meet-

ing of the creditors of the company. J.

P. Langley is named as interim liqui-

dator with a reference to the Master-in-

Ordinary. The company was incorporated

in October, 1910, with a nominal capital

of .1i40,000, in $10 shares. The applica-

tion was made on the application of J. G.

Robinson, a director, who makes a claim

for $5,000 for money advanced. The as-

sets of the company are placed .it $14,-

000 and the liabilities at $17,000.

Patents Secured.—^Following is a list

of patents recently secured through the

agencj' of Marion & Marion, patent at-

torneys, Montreal and Washington : Fer-

uand Cumont, Paris, controller for elec-

tric motors; Donald McLaren, Port AVil-

liam, canoe motor frame; Dr. Abraham
Wijnberg, Amsterdam, process of re-

generating decolorizing carbon; James
W. T. Cadett, Ashtead, carburettor for

internal combustion engine; Pierre Dan-

sereau, Montreal, wheel axle; Camille

Duquenne, Paris, means for raising

liquids and for pumping fluids of any

kind; Napoleon Guillemette, Three Riv-

ers, floor oiler; Edmond Lanhofler,

Poissy, France, method of and apparatus

for moulding objects by pressure.

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. Cat-

alogues 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

I

ArKcntine Republic.

H. R. Poussettc, 278 Balcarce, Buenos Aires. Cable Address,
Canadian.

Australasia.

D. H. Boss, Stock Exchange Building, Melbourne, Cable ad-
dress, Cancoma.

British West Indies.

E H. S. Flood, Bridgetown, Barbados, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

Cllina.

J. W. Ross, 6 Kluklang Road, Shanghai. Cable Address
Cancoma.

Cuba.

.\ctlng 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.

Japan.

Q. B. Johnson, P.O. Box 109, Yokohama.
Canadian.

Holland.

J. T. Lltbgow, Zuldblaak, 26, Rotterdam.

Newfoundland.

W. B. Nicholson, Bank of Montreal Bul'.dlng, Water Street,
iSt. 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,
address, Cantracom.

Cable

Cable Address,

Cable address.
Watermlll.

United Kingdom.

E. de B. Arnaud, 'Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Centra". 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, Canacom.

Harrison Watson, 72 Baslngball 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.

It, H. Curry, Nassau, Bahamas.

Colombia,

A. E. Beckwlth, c-o Tracey Hmos, Medellln, Colombia. Cables
to Marmato. Colombia. Cable address, Canadian.

Norway and nenmark.

C. E. Sontum, Grubbeged No. 4, Christiana, Norway. Cable
address, Sontums.

South Africa.

D. M. McKlbbln, Parker, Wood & Co., Buildings, P.O. Box
559, Johannesburg.

E. J. Wilkinson, Durban, 41 St. Andrew's 'Buildings, Durban,
Natsl.

CANADIAN HIGH COMMISSIONER'S OFFICE.

Vnlted Kln(dom.
W. L. Oriffith, flecretary, 17 Victoria Street, London, S.W., England.
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TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada

To Achieve and Maintain a Dominant Place in the Markets of the World

CANADIAN TRADE IS NOW IM-
PROVIN& .

AMATEHIAL improvement in tlie

total volume of Canadian trade is

shown by a comparative state-

ment of exports and imports issued for

the month of October. The increase for

October is almost equal to the total de-

crease shown in the firfures for the seven

months of the fiscal year.

The October trade amounted in value

to $139,537, 008, an increase of $24,974,-

093, while the total for the seven

months' period was $640,171,607, a de-

crease of $25,993,741. Even allowing

for the heavy increase in imports of coin

and bullion, which do not benefit the

revenue, the statement is considered to

be far from discouraging under existing

conditions.

October exports, domestic and foreign,

amounted to $51,844,559, a decrease of

$9,295,326, but an increase of $128,903 is

shown in the statement of exports for

the seven months, the amount for the

present fiscal year up to October 31 be-

ing $2.72,141,330.

Imports increased by $34,269,419 in

October, reaching a total of $87,692,449.

They decreased by $26,122,644 in the

seven months, the total imports for this

year's period being $368,030,277. Im-

ports of coin and bullion amounted to

$52,578,669 in October and $81,228,410

in the seven months, an increase of $51,-

536,944 in one ease and of $77,620,266 in

the other.

Exports of domestic products gained

considerably under some heads and lost

only slightly under others. Exports of

manufactured products increased by $2,-

098,837 in October and $8,011,278 in the

seven months. Exports of agricultural

products dropped by $14,338,761 in Oc-

tober and by $33,447,946 in the seven

months, the heaviest decrease in the list.

Under animals and their products, there

IS an increase of $1,949,694 for October

and $10,635,151 for the seven months.

Under fisheries, the decreases are $747,-

754 and $1,406,415; under mines, $697,-

684 and $2,561,795, while under forest

products decreased by $170,377 in the

seven months and increased by .$430,648

in October.

@
CANADIAN NICKEL EXPORT.

THE Dominion Government has made an

investigation into the destination of Can-

adian nickel exported from Canada to the

TJifited States for the International

Nickel Company, of New Jersey, with a

view to seeing that none of it reaches

Germany.

It is now announced officially that com-

munications have passed between the

British and Canadian Governments in

respect to the matter. The company
claim that since the outbreak of war it

has employed effective and successful

measures to prevent any nickel manu-
factured by it from reaching Germany.
The company invited investigation, and

recently an expert accountant of great

experience was sent by the Canadian

Government to New York to go into the

matter thoroughly.

He made a prolonged and careful in-

vestigation, and his report has been sub-

mitted to the British Government for

consideration as to the sufficiency of the

safeguards which are employed by the

company for the purpose. It is under-

stood that these are regarded as satisfac-

tory.

The Government recently prohibited

the export of nickel from Canada to

European countries, save the allies, and

has an undertaking from the Interna-

tional Nickel Co. that none of it shall

reach Germany by any indirect route. To

prevent the export from Canada entirely

would be to throw 20,000 men out of em-

ployment. —m—

•

FRENCH MOTOR CAR TRADE.

OXE of the consequences of the war to

France is that it has resulted in the al-

most entire closing down of many motor

factories and the complete cessation of

all exports. The foreign trade has long

been the principal mainstay of Frencli

motor car manufacturers, and althoug'i

latterly foreign competition has been

making inroads on tlieir business, it is

still one of the biggest branches of in-

dustry in Trance, a fact that may be

gathered from the figures just to hand,

which show that the shipments during

the six months ending with .Tune last at-

tained a value of $20,457,360 as com-

pared with $24,001,260 in the corre-

sponding half of 1913. The principal

market for French cars is the United

Kingdom, whose purchases have, how-

ever, declined from $5,950,560 to $5,-

669,220. Tliere were also decreases in

the shipments to Austria, the United

States, Russia, Brazil, Italy, the Argen-

tine Eepublic, Algeria, and Belgium. On
the other hand, those to Turkey, Mor-

occo, Germany, Spain, and Switzerland

show an increase.

BRITISH MEASURES FOR RELIEF
OF TRADE.

THE London Times in its issue of No-
vember 4 gives particulars with ref-

erence to the British Treasury's scheme
for the relief of trades having debts
outstanding abroad. It is announced
that a committee, consisting of repre-

sentatives of the Treasury, the Bank of
England, the Joint Stock Banks, and the

Association of Chambers of Commerce
of the United Kingdom have been formed
to whom is delegated the authorization

of advances in approved cases to British

traders carrying on an export business

in despect of debts outstanding in foreign

countries and the Colonies, including un-
paid foreign and colonial acceptances.

wliich cannot be collected for the time
being.

Tlie object in view is to assist traders

by removing obstacles to the steady flow

of business which have arisen through
the temporary interruption of the or-

dinary channels of collection. The as-

sistance to be given is intended to pro-

vide solvent traders with funds to con-

tinue their business and to pay their

commercial debts to other trades or

manufacturers. The banks have agreed
that no part of the advances under this

scheme shall be applied to paying off or

reducing loans or bank overdrafts or

meeting unpaid foreign and colonial ac-

ceptances held by the trader's own
bankers.

Relief Conditions.

The committee will have absolute dis-

cretion to decide whether an advance is

to be made in any particular case and.

if they decide to make an advance, such
will not exceed 50 per cent, of the out-

standings. Full particulars must be
scheduled and lodged with the commit-
tee, supported by a statutory declara-

tion of the trader and supplemented by
a report from the manager of the bank
with whom the trader keeps an account
or through whom the advance is to be
obtained. The banker may call upon the

trader to submit to him audited accounts

of his business or such other informa-

tion as he deems desirable. The neces-

sary forms will be issued by the banks.

through whom all applications for ad-

vances should be made.

The committee will be prepared at an

early date to consider applications and
will authorize the bankers of the trader

to provide facilities which will take the

form of a six months' bill drawn by the

trader, accepted by the bank, and certi-
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The Waste Feature in Hiring and Discharging Employees
*

By Magnus W. Alexander **

The elimination of waste is no new propaganda, although heretofore attention has in

large measure been directed to its m,ore visible or tangible and material side. The subject

matter of this article deals with an aspect of the question which has in the past been entirely

overlooked, due largely, we believe, to the general impression—now clearly erroneous, that

hiring and firing exemplified efficiency virtues, the more full and unrestricted were their

display.

cent, of all employees in the government

civil service are separated from the ser-

vice annually, and for reasons, includ-

ing sickness and discharge; or, exclud-

ing: sickness, the figure is somewhere

around 4 or 5 per cent. Realizing that

the governmental conditions are differ-

ent from conditions in industrial estab-

lishments, I have, therefore, doubled the

figure, and have taken 10 per cent, as

the withdrawals by discharge, whether

voluntary or involuntary.

It is thus shown that you have to add

16 per cent., or 160 men to the 1,000

in the factory at the beginning of the

year in order to show an increase of

100 at the end of the year. Then, again,

taking into consideration that the effi-

ciency of your hiring department is 75

per cent., that would furthermore in-

crease the number of those taken on by

about 40. The facts show, however,

that about 6;?5 were actually engaged,

and there appears to be no valid reason

why 6.35 people were brought into this

factory as strangers to the plant and

had to be broken into the ways of the

l^lant in order to increase the force per-

manently by only 100. It is obvious that

a considerable expenditure of money, ef-

fort and CMC must have been wasted in

this respect.

Facts Which Startle.

T took a certain group of factories

and endeavored to arrive at a financial

valuation, for that purpose dividing the

employees into different classes.

I placed in a class (a) all highly

skilled machauics who have practiced

their trade for a number of years, hav-

ing acquired it tlirous-h apprenticeship

with more or less regularity.

Tender class (b) T included mechanics

of lesser skill and experience who very

likely could within one year acquire an

averaare degree of efTiciency.

In class (c) were included i'|ieratives

who witl'out any skill or experience

soon acquired a sufficient degree of

practical knowledge to do the work: such

as piece workers whose time on proba-

tion is understood to be anywhere from

1 to .3 months.

Class (d) takes in all unskilled iiro-

ductitve laborers who can be let go to-

day and replaced by others to-morrow

with(uit great loss in the effic'ency of

the work.

In class (e) T put clerks, shop officers,

EVERY employer knows how dis-

heartening it is in industrial life

to be obliged occasionally to dis-

miss employees as a result of business

conditions and not through any fault of

the employees themselves. Disregarding,

however, the personal and the human
aspects of this problem, it becomes at

once clear that there must be a great

waste involved in hiring and discharg-

ing. Business concerns have recognized

the general truth of this, and have estab-

lished employment departments which
have in time come to be placed on a high

plane with expensive and efficient men
in charge.

Haphazard Action Doesn't Pay.

Modern business recognizes that it

does not pay to hire and discharge at

haphazard ; but, as far as I - have ob-

served, the practice does not seem to in-

dicate that there is as yet a recognition

of the practical truth of the matter suf-

ficient to carrq it beyond the theor-

etical stage. It costs money to train a

man—even a skilled man—in the special

modes, practices and "trieks-of-trade"

that are peculiar to a given concern, and
when we let such a man go, we have

spent the money for his training in vain,

as we will have to take someone else

and start the process all over again.

My observations have been directed to

a great number of concerns, both large

end small, in the United States, embrac-

ing what we might call "mechanical

industries." During the summer of

I91.3. while in Knrope. I also took oc-

casion to ni.ike similar investigations in

various factories in Austria, Germany,
France and England; and I have some
statistics from these indicating that the

problem which T am to present to you

is not only national but international. It

is surpT'ising. therefore, how little ser-

ious attention it has received from saga-

cious business men on this and the other

.'•ide of the Atlantic.

Uncontrollable Factors.

If you take a faclnry with 1.000 em-
ployees at the beginninar of the year,

and increase its permanent force to

1,100 at the end of the year, tlien theor-

etically under ideal conditions only TOO

peonle should have been hireil: but con-

ditions are not ideal, and as business

•From n rcirnt .iildri'si liifrro tlic National
MncMiif Ton! Hiilldcrs' .AsHoflntlnn.

••0,'ii»Tiil Rli'itrli' ("o.. Lynn. Miins.

men we cannot expect theoretical condi-

tions to surround our business, so im-

mediately we must make allowance for

certain items, viz.

:

1.—Men die, and they must be re-

placed.

2.—Men fall sick, and are laid off for

a longer or shorter period of time, at

the end of which time, failing to return,

they are discharged, and their places

filled by others.

3.—Men might be hired under proper

conditions, with the proper judgment
exercised in their selection, yet of their

own accord they may not find it pos-

sible to remain in their positions, whether

because of climatic conditions, domestic

affairs, or other causes which necessi-

tate their removing from the locality.

4.—We must make a certain allowance

for less than 100 per cent, of efficiency

in the hiring department.

I believe, however, that it must be

assumed that only about 1 per cent, of

the force of employees die; that about

5 per cent, leave the employ on ac-

count of sickness of more than two

weeks' duration; that about 10 per cent,

withdraw from the service or are elim-

inated from the service for whatsoever

reason ; and finally, I have assumed unly

75 per cent, of effietency for the hiring

department, because it is a specialized

department in the hands of one or a few

which can be more easily brought to a

higher degree of efficiency than a large

department or one that has to be in the

keeping of a great many.
As to the 1 per cent, allowance for

those who die, I have had recourse to

insurance statistics and actuarial fig-

ures. Insurance figures also show that

less than 10 per cent, of the average fac-

tory employees are sick annually for

more than two weeks. I have a.ssumed

only a 5 per cent, rate because T know
that usually, with respect to employees

of some length of service, it is custom-

ary in factories to keep them on the

payroll, even without giving them any
wage for a considerably longer period

than two weeks.

No reliable exnerience is available to

show how many people withdraw during

tlie year from whatsoever reason, or are

asked to withdraw; in fact, the only

information that I could find is con-

tained in the United States civil service

reports, wherein it is stated that 8 per
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shop room and labor department and
cost accounting: ofTicers. Tlje managers
of the various factories were gt)od

cnou<rh to furnisli me this information;

and I classified the whole nunibor, which
covered more than 42,000, in that way.

1 found tliat the increase between
.January 1 and December .31 had been
6,697. and that the total number who
had been enjjaged for that purpose was
42,571. Apply ina: the ])ercentao'es whieh
r mentioned before, and alstJ tha 75 per

cent, efficiency of the hirinE: department,
I found that only 17,596 should have
been entjaged; hut even further allow-

ing in the neighborhood of .3,000 dis-

charges or additional men hired merely
due to conditions of production over
whicli no one could have any control. I

have by hook or crook brought the fig-

ure up to 20..350. which shows that in

order to hire 6,697 people tliey took on
in these plants 42,570, althoudi the hir-

ing of at least 22,220 could liave been
avoided if proper methods and means
had been applied.

Allocating the Economic Loss.

I think the economic loss involved in

the hiring and discharge of employees
may be grouped under the following five

reads:

1.—The clerical work of hiring.

2.—The instruction of new employees
by the foremen and assistants.

3.—Increased wear and tear of and
damage to machinery and tools by new
men.

4.—Decreased rate of production dur-
insr the early period of productivity of
tbe new men.

5.—Incrensed amount of spoiled work
by new r-r'.ployees.

Clerical Work of Hiring.

Taking these five items and analyzing
them as to financial value, I find that
the clerical work in hiring labor is with-
out doubt the smallest item. It includes
interviewing the applicant, wlio may ap-
ply at the plant or department: also,

tlie cost of sending the liirinu' clerk into
the field to find people, incurring there-
by the expense of travelina: and, often
in addition, expense of advertising:.

When interviewed and engaged the name
of the employee is put on the pay-roll
book. Various papers have to be made
out when lie leaves to make room for
somebody else wbo of necessity has to
be put in his place, and the whole pro-
cess has to be gone over again. In ad-
dition, the man wbo leaves has to be
taken off the pay-roll book, etc., and
I think I am conservative in placing this

item at 50 cents per employee.

Instruction Expense.

This is very largely in amount de-

pendent upon the nature of the work

and the skill and experience of the new
employee. If you will bear in mind the

classification of employees, this instruc-

tion expense will naturally be lowest in

class (d), tbe unskilled productive lal)-

orer, where the expense will be .$1 or $2

each. It may be said that perhaps .'t!7.50

per employee will apply to class (a),

highly skilled mechanics who have had
many years of experience behind them,

and it surely will double, or amount to

$15, per employee for class (li). and
for (e). including mechanics of lesser

skill, such as piece workers; the less

skilled they are the less they have capa-

city for, and you must therefore ex-

pend correspondingly more labor or cost

in instructing tliem in the particular

work for which you require them. We
will put this cost at $20. For class (e),

which includes clerks in the cost ac-

counting department, stock room, office

and the like, it may be a surprise, but it

is nevertlieless true, that the cost of in-

struction will be as hish as for class

(a).

Value of Wear and Tear.

The value of the increased wear and
tear and damage to machinery and tools

is very difficult to estimate. It will be
very small for the clerks in class (e),

and for the unproductive unskilled labor

in class (d). and relatively small also

for the highly skilled mechanics, but

class (b), mechanics of lesser skill, and
particularly class (e), piece workers,

contribute very largely to the expense
account of the factorv- in wear and tear

of machinery and tools. To assign a

value, I have taken .$1 for the first

class mentioned and only $10 for the

last class mentioned.

Productive Feature.

The loss due to reduced production, of

course, is entirely dependent on the

value of the produced article, its partic-

ular nature and tlie experience and skill

required. My guess, based on some in-

vestigation is, that unproductive labor

may entail a loss in this direction of $5
per new employee, and the class of

clerks in the various departments may
entail a loss of .$10 per new employee.

Tile highly skilled men may have a re-

duced productivity throughout the first

few weeks amounting to about $20 per

employee; and the large class of piece

workers may cost a loss of somewhere
in the neighborhood of about $20 each,

which for their generally less wage
means a higher percentage of reduced

productivity during the whole period.

Spoiled Material.

The expense due to the increased

amount of spoiled work again depends

entirely upon the value of the material

and tlie work of the department. I

cannot be verv far amiss if I assiini gen-

erally a value of .$5 to the last three

classes and a value of $15 to the first

two classes.

On this basis then I find that the ex-

pense for clerical labor is .50 cents

throughout; the expen.se for instruction,

taking classes (a), (b), (c), (d) and
(e) at $7.50, $15, $20, .$2 and .f7..50 re-

spectively; for wear and tear, at $10 in

clas.se8 (b) and (c), respectively, and $1

in classes (a), (d) and (e), respectively;

for loss of production at $15 in class

(a), .$20 in classes (b) and (c), respect-

ively, and .$5 in cla.sses (d) and (e) re-

spectively; and for spoiled material at

.$5 in class (a), the highly skilled class,

at $15 in classes (b) and fc), respect-

ively, and nothing for unproductive labor

and clerks. This gives me a total of

about $37 loss per highly skilled me-

chanic in new employment ; about .$60

loss for mechanics of lesser skill, and

about $65 for the average piece worker,

$8.50 for the unproductive laborer, and

$20 for the clerk.

Average Loss $35 per Man Engaged.

Before carryintr out the multiplication,

in order to be as fair as possible, I liave

reduced the figures in all these classes

to about one-quarter to one-half the

values above given, and in multiplying

now the number of people in each grade

by the financial value here assisned T

have the astonishing result that the 22,-

220 employees, who after making all

kinds of allowances were unnecessarily

engaged, meant an averasre loss throush

their engagement of somewhat over .$,35

per man to this group of factories, or

an actual loss of .$750,000 in one year,

all of which could have been eliminated,

and which amount represents a very

considerable percentasre of the profits

of the various concerns.

To Reduce the Loss.

Assuming that these figures are fair-

ly correct, we are immediately faced

with this question : How can this loss

of three-quarters of a million dollars

be avoided, if not entirely, at least in

part? To this question I think five

answers present themselves:

First.—A careful study of current em-

ployment statistics should be made and

an analysis of the reasons for the dis-

charges.
,

Second.—We need a far higher grade

of men in eharee of the hirine and firin?

of men than we have had heretofore in

the persons of employment clerks.

Third.—Wliile it is important to exer-

cise proper care, thought and study in

the hiring of employees, it seems vastly

more important to apply the proper

methods in initiating new employees in

the work, and to treat them properly.

Fourth.—We ought to have effective

systems of apprenticeship, factory
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schools, special training courses, or
whatever name you may call them, so
that we may not be dependent only on
the grown up men as they float around
the country, but tliat we may effectively
take hold of the youtli of the country
and train them in the ways of our in-

dustry, and in loyalty and intelligence.

Finally, so far as it can be done, we
ought to be able to regulate a little more
the commercial requirements as they
come to the factory.
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Conditions in England and Germany

This main problem strikes at a very
vital feature of our business, not only
because competition at home is growing
keener and keener, but because our
competition from foreign markets will

be found to be just as keen or even
keener than in the past. It may. there-
fore, be reassurino- to tell you that the

Iiroblem seems to be of a somewhat in-

ternational character. Let me give yon
a few illustrations drawn from factory
experience in Germany and England in

respect to this question

:

A factory which had 13,556 employees
at the beginning of the year and 1'5,450

at tlie end of the year, or an increase of
2,894, or 211-3 per cent., engaged 9,530
people in order to secure 2,894, or in

other words, 3 times as many.
Another factory started with 9,165,

and increased in the year to 12.032, an
increase of 2.867, representing 3] 14 per
•cent., to accomplish which it engaged
10.982 people, or we will ay about 3V2
times the increase in the force.

Comins down to a smaller factory
still, at the beginning of the year they
had 4.fi3fi people, at the end of the year
5.270. an increase of 6.34, or 13.75 per
cent. This required the engaging of
4.845 employees, or 7 2-3 times the in-

crease in the force at the end of the
year.

A factory which increased from 365
employees at the beginning of tlie year
to 470 at the end of the year, an in-

crease of 105. or nearly 29 per cent., en-
gaged 6.37 to gain the increase of 105,
or a little over six times the final in-

crease in the force.

A large German factorv at the besin-
ning of the year had 10.998 employees:
at the end of the year, 11,914, an in-

crease of 916, or say 8.5 per cent.; and
it engaged 17,059 employees, or 18V2
times tlie increase; a figure so astonish-
ing for a concern priding itself upon its

fine organization that I got permission
from tlie president of the company to
go over the books myself and checked it

to the very last figure, finding the above
correct.

An Enslish factory which stands hieh
nmon? Endish manufacturing concerns,
at the bc/innin? of the year had 3.1,58

people employed, at the end of the year

they had 3,149, or nine less than they
started with; yet 2.148 people were re-
quired to be taken on to obtain this
minus result. I have not yet had time
to figure out what percentage that was.
You cannot take quicksand and knead

it into a substantial mass; neither can
you take a body of transitory employees
and knit them into a homogeneous, in-
telligent,, conscientious group of work-
ers. Many of the efforts which we are
making througli so-called industrial bet-
terment and pension schemes, seem al-
most wasted, unless we are first able to
correct the condition which I have en-
deavored to point o"t.

' -—

®

COMPRESSED AIR STORAGE-
VESSELS.

THE dangers that may lurk in vessels
used for storing compressed air and
which are often employed at colliers for
operating drills and coal-cutting ma-
chines or in connection with the start-
ing of sas engines have been repeatedly
called attention to. The danger arises
from the fact that air is greatly heated
by the work spent upon it during com-
pression, and this tends to promote a pro-
cess of spontaneous ignition amongst any
accumulation of oily deposit which may
have collected in tlie receiver or its con-
nections.

Such deposits are very liable to be
formed in an air compressing plant, and
are derived froifl the oil used for lubri-
cation, coupled with carbonaceous dust,
e.g., coal dust which often exists in the
iieiiihborliood of collieries, and thus gets
down into the compressor and is after-
wards deposited in the receiver and its

connections. This dan<>er is greater than
many people using these air receivers
think, and the only way of avoiding it

is by periodical inspection and scrup-
ulous removal, at proper intervals, of
any deposit that may be found.

During: the past month, particulars of
a disastrous explosion of a vessel of
this kind has come under our notice,
says Vulcan. The receiver was about
3 ft. in diameter by 10 ft. in length,
and made of about % in. plates. The
ends were made of about % in. plates,

The ends were made of V2 in. |>lates, one
of them beinij' dished inwards and the
other dished outwards to about the same
radius, namely, 3 ft. 6 in. The explo-
sion was destructive, though fortunately
unattended with injury to life or limb.
It is interesting to note that the end
which was dished inwards was the one
that was blown out, which supports the
view that when a cylindrical vessel sub-
ject to internal pressure is fitted with
dished ends, it is better for the camber
to be so placed that the pressure acts on
the concave and not on the convex side;
in other words, for the camber to be
outwards and not inwards.

TECHNICAL MEN AND MANAGE-
MENT.

THERE is always room for argument
as to the practical and the impractical,
says Edwin S. Jackman in the Iron Age.
President Harrison did a practical act
for American trainmen when he urged
Congress to pass the automatic coupler
bill. Charles Dickens was a practical
man when he wrote the "Christmas
Carol" to pay his pressing debt; when
he created Tiny Tim for old men to read
to children.

The men whose knowledge of facts is

merely incidental to strength of char-
acter and high purpose are the most
useful men in trade or shops. Directors
of companies do not weigh what a man
knows, but they consider his complete-
ness as a man for the work he has to do;
and if a technical man is selected, the
choice is for other and better reasons
than his knowledge of undisputed facts.

Men for heavy burdens need self-con-
trol and wisdom more than knowledge of
scientific discoveries or mechanical im-
provements. There is no short cut to
real success in building commerce or in
building character. Permanency in a
nation's trade or in individual success is

supported by something greater than the
facts of chemistry, of astronomy, or of
mechanics.

If a technical man fails as a salesman,
his failure is not owing to his education
or his training, but to the fact that he
was not a salesman and could not love
the work. If a technical man succeeds
as a general manager his success is due
more to his love of the work than to his

knowledge of mathematics. A lawyer
may fill the highest position in commerce
or manufacturing, but his success is only
incidentally through legal knowledge:
and comes directly through judgment
and his insight into human nature. Char-
acter is not made up of the material or
the seen realities, but of struggles with
disappointment and opposition, for out
of tribulation grow faith, confidence and
honor.

Facts alone cannot be trusted. Facts
and science will drift man to all comers
of the universe; from doubt to doubt
and from error to error. They are good
tools, but cannot teach man duty or take
the idace of faith. Man has discovered
some of nature's laws, but all facts and
nil of man's discoveries are insufficient

for his victory without the thumi>s of
life's reverses, bv which we learn that
logic may be false: faith may be right;

force may fail; kindness may succeed.

Quebec, Que.—The Rock City Ci-.ir

Co. factory was burned down recently.

The damage, estimated at $25,000. is

covered by insurance.



498 Volume XIL

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

A FACING TOOL.

By C. Hulin.

IN
boring mills having a centre boring

head and doing such work as fly-'

wheels, it is almost necessary to

face the ends of the hub with the centre

spindle, although some of the mills are

fitted with a third head so that the hub
may be faced by hand.

The tool shown in the cut was made in

three parts, the shank, body and pilot.

The body was threaded and shrunk on

the threaded ends of the shank, which

was fitted with a No. 5 Morse taper. The
body was bored out l^/o inch to take

the various sizes of pilots, these being

held in place by a No. 6 taper pin. .The

body was milled out to use %-in. x

li/2-in. high speed steel blades, these

blades extending through the pilot, and

being held and located centrally by

means of the hardened screw in the pilot.

The blade shown was used for roughing.

1 1

1 1
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as a test for one's mechanical skill, con-

sidering the equipment at hand. The
punch and die was required to punch
sheet rubber about 1-16 in. in thickness

for screens in a pea viner, and was prac-

tically as shown in the assembled draw-
ing. The limits of accuracy in spacing

was .0005 in any direction, and the num-
ber of holes was, as I remember it, about

70, all punched at one stroke.

In order that the reader may under-

stand some of the difficulties involved, I

laid off the holes with dividers to the

spacing given on the tool drawing. I

found that "Mr. Tech" had made an
eiTor in his figures and got one too

many holes in each row. "Mr. Tech"
made the drawing, because as he ex-

pressed it: "Toolmakers are fools and
can't make anything right without a
drawing." He was also responsible for

the absurd limits required, as the only

accurate work needed was in the clear-

ance of the punch and die, and the align-

^^(^4'4^4y 9 (|) cf) cj) (j) c))

^>44-^44~^44' ^ ^ ^^
-^)-^-9^H^ ^^

-t^
illlll till Pill lillULI^

®

®
PUNCH AND DIE F OR SHEET HUBBEK.

will state that the only equipment I had
to use was worn out in an automobile
factory before being purchased by the

present owners, and consisted of a large

pond radial press, an 18-in. Lodge &
Shipley all-geared, heavy duty lathe, a

Gould & Eberhardt 18-in. shaper, and a

Brown & Sharpe universal miller. As
neither the shaper nor milling machine
were large enough to finish the body
plates in one setting, it was necessary to

u.se eight settings in the shaper, as they

were made from i/^-inch stock and fin-

ished to %-inch thick, but were finally

finished to within (.002) two thousandths
of parallel in length, width and thick-

ness.

The construction of the finished tool is

shown in the drawing, and consists of

the following parts:—Top and bottom
plates A, punch B, and die C. The
punch and die were pressed into their

respective plates, and not otherwise fast-

ened, having been made on contract by
one of the leading tool manufacturing

concerns of New England, and coming
all ready to assemble with a clearance

of .0002 between punch and die. The
method 1 used was substantially as fol-

lows:

—

After finishing the two plates to the

required limits, T drilled, countersunk

and tapped the plates so that they could

be bolted together, and not leave any
projecting bolt heads. I then put a

dowel in each end to avoid all chance
of the plates moving while working, and

ment of same, because an error of 1-16

in. in the spacing would have cut no
figure, as the subject was only a sieve

for separating peas from the shells and
vines after thrashing.

After laying out the holes and check-

ing with scale for total length of centres,

I located and clamped plates on the

milling machine table as accurately as

possible with a needle indicator, and
drilled the first hole. Having previously

taken up all possible slack in the ma-
chine by using lead screw dial, I drilled

and reamed the holes in both plates the

size for punch, and found that I was
within the limits required. Taking the

plates apart, I finished up the die plate

as required by using the holes previously

reamed as pilot holes for a counterbore

of correct size for dies to be pressed in.

After everything was finished, the

only trouble I had was with one punch
pulling out, and this we remedied with a

set screw.

The peculiar shape of the punch in-

terested me, and T was told on enquiring

that this had been adopted after quite

a few experiments, as being the most
suitable of all, and it certainly worked
very nicely, as the entire sheet was
f)unched at one stroke without any per-

ceptible" jar.

®
Mount Brydges, Ont. 'I'hc village of

Mount BrydcTPS. Middlesex County, car-

ried a Hydro-Electric power by-law on

Nov. 23, by a vote of 73 to 3.

A NEW MANGANESE STEEL. .

.

AN improvement in manganese steel
alloys is announced in a recent patent
(U.S. 1,113,539—October, 13, 1914)
granted to William Campbell, John H.
Hall and Henry M. Howe. It offers a
new class of such alloys, said to possess
the characteristic hardness of the regu-
lar manganese steel but containing a
lower amount of manganese. This is

claimed to render production cheaper and
afford practical advantages in certain
other respects. Commercial manganese
steel contains from 11 to 14 per cent."
of manganese, and hitherto any attempts
to produce a steel lower in manganese
than 10 to 11 per cent, has tended to
make a metal nearly as brittle as glass
and unfit for commercial use.

The invention is based on the dis-
covery, made by the inventors, that a
certain critical relation exists between
the percentage of manganese and the
percentage of carbon employed with it in
the alloy, and that by proportioning the
carbon ingredients in accordance with
this relation, a steel may be obtained
containing from 6 to 9 per cent, of man-
ganese or as low as 5 per cent., and
"possessing to a very valuable degree
the characteristic combination of ductil-
ity with hardness and the other import-
ant properties of the richer alloys."

It is believed that there is a practical
limit, around 5 per cent., for the dimin-
ution of the manganese, according to
the invention. For practical resons, the
limits of this relation have been nar-
rowed by the inventors so that in its

preferred form, the product having in

its composition an amount of manganese
less than 9 per cent., and somewhat more
than 5 per cent., contains carbon, other
than graphite, between or not materially
exceeding the following narrower limits,

I'iz. 1.075— .04 of the percentage of
manganese as one limit, and 1,075
-|- 1/3 of the percentage of manganese
as the other limit, the percentages being
taken with reference to the whole.

For example, for an 8 per cent, man-
ganese steel, the preferable limits for
the carbon are (1.075—.04X8)=0. 755
per cent, and (1.075 -f 1/3X8)=1.342
per cent., the particular amount of car-

bon present being controlled within these

limits and according to the degree of
ductility required in the product. The
ingredients of the product are prefer-

ably brought together in a molten state,

as is usually the custom with manganese
steel alloys and in the above proportions.

After casting, the metal is properly
water-toughened. The new alloy is a

poor conductor of heat and practically

nonmagnetic.

The patent has been assigned to the

Taylor-Wharton Iron and Steel Co.,

High Bridge, N.J.—Iron Age.
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Arithmetic for the Machinist and Workshop Operative
By J. H. Rodgm

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.

CAPACITY.—n.

THE present article is a cuiitinua-

tion of that which appeared in our

November 26 issue, on which oc-

casion the volumes or capacities of rec-

tangular and cylindrical tanks and those

of a sphere were the features discussed.

Chart 44 shows the ratio of volumes

between similar shaped solids.

Tiie volume varies as the cube of their

sides or diameters, or v : V=9^ : S .

A large cube of lead measuring 14

inches a side is reduced to a molten state

and cast into small cubes 1% in. square.

How many will be cast, allowing a loss

of i/o per cent.?

By formula, v : V == s' : S'. Let x

= desired quantity -|- loss, then
gs 14"

X = — = = 1451.8.

s' 1.375'

Number cast = 1451.8X-995 ^ 1444.5.

If a number 1 in., 2 in., 3 in. 4 in., 5 in.

and 6 in. spheres were united and made
into one large sphere, what would be its

diameter?

Bv formula Chart 44,

d" = cube root of (d'+dl+d',+d\
^_d', -t- d'e) = cube root of (l'-f2'

_^ 3" 4- 4' 4- 5' + 6') = cube root of 441

= 7.59 in. dia.

If cast into balls of I14 i"- diameter,

what would be the number?
7.59'

X : 1 == 7.59' : 1.25', or .x =
1.25'

= 223.7 balls of 114 in. dia.

A billet of steel 5 inches in dia. and

14 inches long is heated and rolled into

a 11/4-111. round bar. What will be the

length, allowing a loss of 2%?
By formula L : 1 = \y^ :

5°. where

L = length of billet and 1 = length of

l)ar -)- loss, then

,5=X14
1
= — = 224 in. or 18 ft. 8 in.

1.25'

Leng-tli of bar = 18 ft. 8 in. X -98 =
18 ft. 4 in., nearly.

In Chart 45 is shown a number of

sketches where the area of two or more
openings are made to equal that of one

large opening or vice versa.

In a heating system, the large pipe

with diameter D, Fig. 1, is required to

branch off with three pipes of equal

size, the three having the same total

area as the larg-e one. If the large pipe

has a dia. of 16 in., what must be the

dia. of the small openings?

By formula:

D = V(d'+d=+d') = \/3d=,

D = 3d^ d' = —

,

3

D' 16'

d = V— = V— = \/85.3 = 9.23 in..

3 3

or 914 inches.

In the branch piece, Fig. 2, Chart 45.

the large diameter D is 20 in., and one

of the smaller ones 16 in. diameter.

Wliat must be the diameter of the sec-

ond branch so that the two branches

d and d will have the same total area

as the main pipe D?
Bv formula

:

D = V(d'+d'), or d = \/(D-—d') =

V (20^—16') = V (400—256) = V144 =
V2 in. diameter.

In Fig. 3 is shown a round (l^ipe

branching off into two equal ones of the

shape shown. If the diameter D be 12

inches and the dia. d needs be 6 in., wliat

will be the length 1 so that the two
branch areas will total the same as the

main pipe D?
Suppose that the two branches were of

circular form, then by formula:

D = Vd'+d', or

D= 12=

d = V— = V— = V72 = 8.485 in.,

2 2

but as the width must only be 6 inches,

we must resolve this dimension, 8.485 in.

into two others, one of a circle (or two
semi-circles) of 6 in. diameter and a

parallelogi-am, one dimension being 6 in.

Area of circle whose dia. is 8.485 in.

= 8.485' X -7854 = 56.545 sq. in.

Area of 6 in. circle = 6' X .7854 ==

28.274 sq. in.

Area of parallelogram between the

two semicircular ends = 56.545—28.274

= 28.271 sq. in.

Flat side of opening == 28.271 ^ 6

= 4.712 in., then length 1 = 6 -f 4.712

= 10.712 inches.

-®-

QUESTIONS AND ANSWERS FOR
MECHANICS.

Question.—A load of 1,200 pounds is

supported by two cables, so that these

lines stand at an angle of 30 degrees

with the vertical. What would be the

stress in the cables?

Answer.—The force resisted by one

cable may be resolved into two com-

ponents, the vertical and the horizontal.

If the vertical component is 600 pounds,

the stress in the line must be propor-

tional to the hypotenuse of the triangle.

Similar Fift/res KSy
L/ary as /he ct/ies 0/
their side^ ffr i^i'ajneters

V • iJolt/me of small figure
V- Oelume of larye /I'^i/reofne of lary,

D cfiameter 0/ spfiere
efi/al in i/oli/me U la/o
or more smaller spheres.

D ^y^ df+ di + cff etc.

Volumes 0/ cylinders
of the same Ienfill i/ari/

as the squares of their
diameters.
a cyl. S" dia and /;)?

/ony u/i/i contain the
same as one I'd. & ?*' lono.^

ARITHMETIC CHART 44. ARITH.METIC CH.4RT 45.
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The hypotenuse is

side opposite 600

Cosine 60° .86603

692.6 pounds.

Question.— What internal pressure

wouhl be sufiicient to burst a steel sphere

whoso walls are •% in. thick and its out-

side diameter is 8 inches'? What would

be the difference if the diameter were

<k)nbled ?

Answer.—Inside diameter= 8

—

iy^=
{)% = 6.75 in.

Area of inside cross-section, 6.75X
6.75X.78.54= 35.785 sq. in., which is the

area upon which the pressure acts .

Ajea of outer cross-section=8X8X
.7854=50.265 sq. in.

Difference=50,265—35.785=14.480 sq.

in., which is the area of metal resisting

the internal pressure.

The tensile strength of steel is 80,000

pounds per sq .inch. Total resisting

power of the shell would be 14.48X
80,000= 1,158,400 pounds.

The pressure per square inch is

1,158,400

^.32,371 pounds.

35.785

If tlie sliell diameter be doubled, the

metal area becomes twice as great, while

cross-sectional area becomes four times

as great.

The internal bursting pressure would,

therefore, be four times, or as the square

of the diameter.
• • •

Question.—It is proposed to raise a

sunken steel boat of 500 tons displace-

ment by means of attaching two cylin-

ders, which may be filled with air as tiie

water is pumped out. The depth is 40

feet and the diameter of the cylinders is

6 feet. Wliat should be the length of

the cylinders if they be both tlie same?
Neslect weight of cylinders.

Answer.— One cubic foot of steel

weiglis 490 pounds; one cubic foot of steel

under water weighs 490—62.5=428.5
62.5

liounds, or it loses =12.75 per cent, of

490

its weight.

500 tons under water, therefore,

w.-isrhs 500X.8725=436.25 tons.

Weight of 1 cu. ft. of air under 40 ft.

of water =.1839 pounds. Net lifting

power, then, is 62.4.3-—.1834=62.2466.

Cubic feet neces.sarv to lift 436.25 tons

436.25X2000= = 14,001.6

62.246

Area of 6 ft. circle= 28.274 sq. ft.

The length of the two cylinders re-

14,001.6

((uired is = 247.9 feet.

28.274X2
•' • •

Question.— If the average yearly rain-

fall in a certain district where a power
house is located is 3.4 inches; if the roof

of the building be 90X170 feet and the

available tank diameter be 16 feet, how
high should a cylindrical tank be to take

care of half this amount of water?

Answer.—Each square foot of roof

144X3.4 3.4

area sjives =— cu. ft. water.

1728 12

3.4 •

Total amount of water is— X90X170
12

^4335 cubic feet.

Half of this is 2167.5 cu. ft.

Area of 16 ft. circle =201.06 sq. ft.

2167.5

Xecessarv height of tank is

201.06

=10.77 ft.

• • •

Question.—Neglecting friction, what
draw-bar pull would be required to move
a 2,000-ton train up a 3 per cent, gi-ade?

Answer.—The power in this case

moves 100 feet, while the load moves 3

feet vertically. The power multiplied

by the distance througli which it acts is

equal to the load multiplied by the dis-

tfince through which it acts.

Or 2,000X3= Force X 100

2,000X3
or Force= = 60 lbs.

100

• • •

Question.—A direct acting pump is re-

ifuircd to raise water against a head of

200 feet. The plunger is 6 inches, and
tiie steam piston is 8 inches in diameter.

Taking friction at 20 per cent, of the

load, what stoani pressure should be

used.

Answer.—Pressure due to head of

water= 200X.433= 86.0 pounds per

sq. in.

Total load on plunger^ AreaXwater
pressure = 28.274X86.6= 2448.5.

Adding 20 per cent, for friction, this

120

becomes X 2448.5= 2938.2 pounds.

100

Area of steam piston= 8'X.7854=
50.266 ,sq. in.

2938.2

Steam jiressure required =
50.266

= 56.4 pounds per sq. inch. Pressure

carried should be about 60 pounds.
• • •

Question.

—

\ pumj) rod, 2 inches in

diiimctcr. is to be changed from steel to

gun metal. What size should the brass

rod be?

Answer.—Area of 2-inch eircle=3.14l6

sq. in. Ultimate strength of steel =
60,000, and of gun metal, 32,000 pounds
per square inch. Area required, then, is

3.1416X60= 5.89

32

Diameter would be \/( ) = V7.5=:
.7854

2.74 say, 2i/^-inch rod.

* « *

Question.—A pneumatic tool clamp is

operated with air at 70 pounds. The
c.ylinder is 2 inches in diameter; the

stroke is 4 inches; the throw of the cam
is 1/2 inch, and this acts upon a lever

whose long arm is 10 inches, and whose
short arm is 2 inches. What is the pres-

sure on the tool?

Answer.—Area of piston= 2'X-'''854

=3.1416.

Total pressure=3.1416X70= 219.912

pounds.

The piston moves 4 inches, while the

cam raises % inch. Pressure on lever

then is

219.912X4
= 1407.4 pounds.

.625

This force operating on the lever would

10X1407.4
give a pressure on the tool of

2

= 7,037 pounds, or 31/^ tons.
• • •

Question.—What part of an Imperial

gallon is a U. S. standard gallon?

Answer.—One Imperial gallon con-

tains 277.274 cubic inches; 1 U. S. stan-

dard gallon contains 231 cubic inches.

231

A U. S. gallon is, therefore

277.274

= .833 of an Imperial callon.

277.274

An Imperial gallon = : 1.2, or

231

1 1-5 IT. S. gallons.

MAMMOTH STITCHED COTTON
DUCK BELT.

ONE of the largest rolls of stitched cot-

ton duck belting ever made was recently

turned out by the Gandy Belting Co.,

Baltimore. Md. The roll is 712 ft. long,

36 in. wide and weighs 6,000 lbs. The
belt is of the maker's standard type and
is manufactured of a special weave of

heavy weight cotton duck stitched with a

heavy sewing cord on patented machines
to give an imbedded stitch that leaves

the surface of the belt smooth, the

stitching being done while the belt is

under tension from end to end. A special

width of belt was woven in this case, as

as is the regular practice of the Gandy
Co., to give a selvage and even strain

on both edges.

In common with all the belts produced
by this company, it was subjected to a

special oil process, with a view to ren-

dering it water, oil, steam, heat and dirt

jjroof, 88 well as keeping it pliable and
adding to its life.
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HIGH SPEED MULTIPLE DRILL.

iHE National Automatic Tool Co.,

Richmond, Int., has recently added

to its line the No. 22 high speed

multiple drill shown in the accompany il-

lustration. This machine embodies many

productive features of great value and

was brought out to meet the demand for

powerful machines capable of drilling:

up to % in. boles in cast iron under

heavy feeds. It is a very rigid, power-

ful machine designed especially for the

use of high speed drills. The spindles

are adjustable to any layout within the

range of the heads with a vertical ad-

justment for drills of uneven lengths.

The drive is by means of a two-step or

three-step cone of large diameter and

wide face. Both the driving cones and

idler pulleys are mounted on Hyatt roll-

er bearings which with a continuous belt

drive insures a high transmission ef-

ficiency.

The column is of heavy box section,

the metal being so distributed as to in-

sure a maximum of strength and rigidity.

It has a wide face giving ample bearing

to the table knee. The steel rack of

coarse' pitch in which meshes the harden-

ed steel pinions for elevating table are

securely fastened in face of column.

Ample room is provided within column

to take care of counterweights for bal-

ancing table. A flange is cast around

outer edge of base to prevent oil from

reaching the floor.

The No. 22 drill is built with various

sizes of round and rectangular heads

which may be equipped with from 2 to 16

adjustable spindles. The head is tongue-

grooved and securely bolted to column.

The driving gears and pinions are made
of high grade steel hardened and ground,

and run in oil. All bearings are phos-

phor-bronze bushed. The wide flange

around head provides a rigid support to

the adjustable arms. TJie different

sizes of heads may be equipped with

various combinations of adjustable arms
or cluster boxes.

The table knee has an extended top

providing a support where it is needed

most. The knee itself is of box section

heavily ribbed, which insures a stiff sup-

port to the work. The table is counter-

balanced, all weights being contained

within column. A large oil channel for

catching overflow of lubricant is provid-

ed and is arranged with T bolt slots at

both ends for clamping jigs on table. A
screen oil pocket prevents chips from
clicking up the drain pipe.

.\ table is operated by the adjustable

hand lever or pilot on right hand side,

or by the power feed lever beneath the

table on the left hand side. Pulling up

on power feed lever engages, while pull-

ing down disengages the feed. The rack

pinion shaft is made of crucible steel

with the rack pinion cut integral and

hardened. This construction insures

maximum strength and durability. The

power feed which is simple and positivr

may be tripped by hand or automatically

HIGH SPEED MULTIPLE DRILL.

at any point by means of an adjustable

trip. The table returns automatically

after being tripped to a position deter-

mined by the spring bumper below the

knee which may be moved up or down
depending upon height of work. An
automatic drop table gives the decided

advantage of permitting the operator to

run two or more machines, or to load an-

other set of jiga while one machine is

drilling. •

The feed box giving three changes of

positive gear feeds is located on the left

hand slide near top of column. It is

driven upon the idler pulley by means of

a Morse silent chain. The feed gears

are made of high grade steel, hardened
and run at moderate speeds in a bath of

oil. The three changes of feed are made
while the machine is running. All bear-

ings are phosphor-bronze bushed. The
feed worm gear is made of phosphor-

bronze, the worm being provided with
an extra heavy ball thrust. The ma-
chine permits of a wide range in speeds

and feeds making it adaptable to a
varied line of work.

The drill spindles made of cnicible

steel, hardened and ground are provided
with ball thrust bearinu'S and lock nuts

at upper end to take up any end wear.

Spindles ace bored for standard Morse
tapers, or are furnished with collets for

using straight shank drills. The spindle

bearings are of phosphor-bronze secure-

ly fastened to the semi-steel adjustable

iirm of I beam section by patented con-

struction which permits the drill spindle

to be easily and quickly adjustable for

drills of different lengths. It is only

necessary to tighten or loosen the hex.

nut on the lower stud to get this vertical

adjustment. This hex. nut is always ac-

cessible no matter how closely or in

what position the spindles may be group-

ed. The patented arm construction per-

mits the drill spindle to be adjusted ver-

tically for different lenaihs of drills

without disturbing the position of the

adjusting arm.

The universal joints used on the ma-
chine are composed of only five parts,

and each part is milled from the solid,

all friction surfaces being hardened. The
('rivin'r pinions on the centre block are

milled integral with the block. No in-

.serted pine or screws are used. The
maximum angle for operating levers

should not exceed 30°. These joints are

guaranteed for two years. The weieht
of the drill is approximately 2..S50 lbs.

to 2..500 lbs, depending upon the equip-

ment.

®
VERTICAL CENTRIFUGAL PUMP.

THE accompanying illustration shows a
vertical centrifugal pump, built by the

Smart-Turner Machine Oo., Hamilton,
Ont., for use in office buildings, and
other places where the basement is be-

low the sewer. They build this desiirn

of pump direct connected by flexible

coupling to electric motor, for handling

either sewage or drips which come to

these low places. The equipment con-

sists of a specially designed centrifugal

pump; a vertical motor direct connected
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hy flexible coupling; a float; a float

switch; and where necessary an auto-

matic starter. The cast iron floor plate

is made of such diameter as to cover

VERTICAL CKNTKIFUGAL PtTMP.

either a cement cateli-basin or a cast

iron tank. The apparatus is built for

direct and alternating current, and
makes a compact and convenient ar-

rangement.

AUTOMATIC DRILL FOR RAPID
WORK.

THE illustration shows a new type of

drilling machine, brought out to handle
work at its ma.ximum rapidity under the

conditions of high-speed drilling.

Builders of high-speed drilling ma-
chines have been aware for a consider-

able period that the maximum time taken

in drilling small holes in a given ])iece of

material is not that consumed by the tool

piercing the material, but by the opera-

tor in placing the work in position, ad-

vancing the tool to the work through

the jig bushing or clearance space, en-

gaging the feed, withdrawing the tool,

and removing the work. The actual

drilling time for a %-inch drill through

a piece of cast-iron %-inch thick, with

high-speed drills, should be about four

seconds, but the average time taken, in-

cluding changing work, etc.. comes
nearer being thirty seconds.

After a long period of study and ex-

perimenting. Baker Bros., Toledo, Ohio,

have devel(i[)cd a machine to perform
these operations automatically, and con-

suming the minimum of time. At the

same time, the machine is simple in its

construction and changes for .different

classes of work are quickly made.
The 1-inch automatic will, it is

claimed, drill eiglit of these holes per

minute, including cliucking, for constant

production. The feed of the machine is

secured by means of cams, thereby giv-

ing an extremely powerful feed with

quick return feature. It also gives a

feed with a dowell at the end, which en-

ables it to l;e used for facing work, fac-

ing to an exact depth, and giving in addi-

tion a feed on which the correct lead can

be secured for threading.

Two types of tables are provided —
plain table and automatic indexing table.

On the plain-table machine, the operator

places the work under the drilling spindle

and trips the machine with a foot lever,

the same as he would a punch press. The
spindle advances quickly to the work;
cutting tool passes through the work,

withdraws, and the feed stops. The
operator removes the finished piece of

work, places another in position, and
trips the foot lever. This enables him to

use both hands, thereby securing rapid

production.

The revolving table is provided with

automatic indexing motion which, at the

instant the spindle is withdrawn, ad-

vances tlie table to the next position and
brings a new piece of stock under the

working tool. The period occupied by
the withdrawal of the working tool and
the indexing of the table is from one to

three seconds. In using this machine for

chuck work, from six to eight chucks are

usually provided on the table, and all

that the operator is required to do is to

chuck and remove the work, and see that

the tools are kept sharp. Should a drill

break, the machine. can 1 e instantly stop-

ped at any point. Should it be desir-

AUTOMATIC DRILL FOE RAPID WORK.

able, the machine can be made to index,

skipping any number of chucks that may
be desired. The drill is driven by a 7V2
h.p. adjustable speed Westinghouse elec-

tric motor.

GRINDING AND POLISHING
MACHINERY.

GRINDING- and polishing machinery
was discussed at the second annual con-

ference on industrial welfare and ef-

ficiency at Harrisburg, Pa., by Charles

G. Smith, president and general manager
of the Pittsburg Emery Wheel Co. The
conference was called by the Depart-
ment of Labor and Industry of Pennsyl-

vania with the co-operation of the En-
gineers' Society of Pennsylvania.

About fifteen years ago, said the auth-
or, the taper on the sides of tapered
wheels was 1/2 in. to the foot on each
side of the wheel and the flanges were
made of grey iron castings, but when it

was learned that about 30 per cent, high-

er speed than was commonly understood
and recognized as a reasonably safe
speed for emery wheels would give so
much greater and more economical pro-
duction, there were several instances
where the flange has broken. We then,

about ten years ago, changed this taper
to 3^4 in. to the foot on each side and in-

creased the thickness of these flanges.

Since then there have been practically
no serious accidents. Nearly all acci-

dents that have happened were because
flanges were too .small in diameter, leav-
ing too much of the wheel exposed be-
yond the rim of the flanges.

Very recently there has been a strong
movement demanding the removal of the
dust from all grinding and polishing
machines. There are now some manu-
facturers working on designs of devices
for taking care of this feature in addi-
tion to the aforementioned features and
there are already some machines on the
market with all these provisions.

The National Association of Abrasive
Wheel Manufacturers has a safety com-
mittee. This committee proposes to sub-
mit standards to the commissioners of
labor of the various manufacturing
states, insurance companies. various
trades bodies, such as the National
Metal Trades Association, National
Association of Manufacturers, etc., as

well as to the users of grinding and
polishing macliinery in an etfort to get

co-operation along these standards. In
the enforcement of any law along the use

of safety devices with grinding wheels,

it must always be recognized there

are certain operations that will prohibit

the use of any protecting device and it

will be impossible to make the applica-

tion apply to every case. There are

many special eases and in these the ma-
chine should be kept in good repair to

minimize the liability of accidents and
judgment should be used in such cases.
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RADIUS OF SPHERE CALCULATION
By J. II. R.

ON page 378, Canadian Machinery
issue of October 22, there appears
at the top of the centre column

the following question :

—

"In the above exiimple, what radius
should the pattern-maker use to draw his

templet by; or, in otlier words, what
would be the radius of the circle or
sphere of which the segment forms a
part?" The question referred to is that

at tiie bottom of the first column on the

same page, and is illustrated in the ac-

companying sketch . The answer given

is, in my opinion, somewhat misleading,

and the formula used has undoubtedly
been a mistake, as I hope to make clear.

Briefly, the height of the segment is to

half the chord, as half the chord is to

the diameter minus the height of seg-

ment, or

ec : ae = ae : ed,

ae X ae 15X15
then ed = = = 18.75 in.

ec 12

Diameter= the height of segment plus

the diameter minus the height, or

12 + 18.75= 30.75 in.

Radius= 30.75-^2= 15.375 inches.

©
BOOST THE MOULDING CRAFT.

Bv R. Micks.

EVERY mechanic should respect the

trade that he has chosen to follow and
do all in his power to put it in the front

rank, but it is necessary that he should

like his work and take a deep interest

in it and try and master its every de-

tail, otherwise he eannot expect to rise

to the top.

For some reason or other, the mould-
ing eraft has never received its just

dues from the manufacturing world
and in a lot of eases moulders have
themselves to blame for these conditions,

as the only interest they seem to have
in their work is to slam it up and get

it out of the shop as soon as possible.

Some of the travelling moulders also

have helped to give the trade a hard
name, their limits being pay-day, a spree

and away. Many people judge the trade

by such examples, although in reality

there are some of the finest men and
first-class mechanics serving at mould-
ing who regard their work as an
art and do their best to make it so.

Every thinking man knows that the

foundry is the foundation of all manu-
facturing business and it is therefore

up to each nutulder to boost his trade
and not only respect it himself but
truike others do so.

There are many ways in which he can
help himself to gain a greater knowledge
of all brandies of the foundry busi-

ness, and thereby find out that it is n«rt

only a question of ramming sand but a
business tliat takes a goodly amount of
study if one wishes to understand both
the practical and technical end of it.

Many mechanics smile at the idea of
learning your trade from a book, but
it makes no difference how good you may
be as an operator, you can never e.xpect

to work up to the position of foreman
or superintendent if you have no tech-

nical trailing in the trade you follow.

Another danger to the moulding trade
is that of too many specialty men, who,
if taken off the class of work thev are

J)' diametrr ef circle
a i • c/turd if segment a etc • 3C/'
c e heig/jt af s'etfment • /J'
c e ue • e d

ed a e X. a6

^ {e +

/5 X /S

l£ ¥ /SI'S ' SHI'S"
'adri/s - Jl>ys~ <3 /S-Srs'

RADIUS OF SPHERE CALCULATION.

on, are useless in another shop and have
to learn all over again, which is a waste
of time and money for both them and
their employer. This in time is going
to bring on a serious condition in ma-
chinery and jobbing shops as very few
are learning the trade in all its branches
and sooner or later the jobbing and ma-
chinery moulder will be at a premium.
Foundrymen should try and make the

conditions as pleasant as possible in

their foundries, for no man or boy likes

to be regarded as a machine, but likes

to know that his best efforts are ap-

preciated. A word of encouragement
to a man who is doing well goes a long

way towards makins him feel satisfied

with his work and surroundings.

It is the duty of all foundrymen to

make the trade as attractive as possible

so that a boy who is considering becom-
ing a craftsman can see something ahead

of him outside of hard work and a hump
on his back in a few years. Make him
feel that he is a part of the (ira:aniza-

tion, and i.s ju.st as necessary as the big-

gest man in the plant, and that the more
eneruy and study he gives to his trade
the better chance he has to rise to the
top. If these points were explained to
boys who are considering taking up a
trade, I don't think there would be so
much difficulty in securing good, intelli-

gent apprentices for the moulding shop
or other allied department.

PLACING THE RESPONSIBILITY.
IF the motor industry in this country
cannot hold its own again.'^t foreign com-
petition, says a writer in the "Auto-
car," referring to England, it is entirely
the manufacturer's own fault, for there
is no dearth of highly trained engineers
who are unremittingly devoting them-
.selves to the study of the science and
practice of their profession in all

branches of the engineering trade who
never can have a chance of proving their
abilities. The fiat of those placed in
authority by our manufacturers is —
liumnn machines and not brains required.
It is fatal to the average man's interest,

without influence in the concern, to show-
that he possesses above average smart-
ness or intelligence, much less a scientific

imagination, for he is invariably treat-

ed with contempt for having .sueli aspira-
tions, and is at once labelled dangerous
and deliberately and persistently held
back. Otherwise somebody misht
eventually have to stand aside for him.

Efficiency in design means a machine
in which every part can be made in the
quickest and most accurate way by the
least skilled men; a machine which will

sell itself with the minimum of boosting
and which will produce the maximum of
accurate work in the factory where it,

in turn, will be operated by the cheapest
man the owner dares to put on" the job.

Pattern Wax.^The United Compound
Co., Buffalo, N.Y., is offering a new and
novel idea in the line of pattern wax
made in two grades, the soft grade being
about the same as beeswax, and the other

hard, for use in fillinsr defects in either

wood or metal patterns. The distinguish-

ing feature of this latter is the extra

hard surface left on the pattern. Either

grade will melt at about 150 degrees, and
may be applied with a hot tool or melted
and applied with a brush.
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THE EXPENSE OF TECHNICAL EDUCATION.

W 11 ILK a certain aiiioiint of oi)positioii to the

spendinfir of money for teclinical schools was to be

expected, objections still come from unforeseen

quarters. True it is that it may be easily possible to

waste money' by mismaiiaficment, even in the cause of

education but too mucli education itself, of the right kind,

is impossible.

A canvass was recently made of an average Toronto
machine shop employing twenty-four mechanics to deter-

mine educational standing. Of these men it was found
that thirteen could work multiplication and division of

simple decimals and fractions ; nine were able to deter-

mine the volume of a cylinder in gallons; seven knew how
to find the centre of gravity of a compound body and three

only understood cube root.

It would appear from this that considerable money
could be spent before the waste point is reached.

VAGARIES OF EMPLOYMENT.

A PAPER recently read before one of our foremost;

engineering bodies will serve to open the eyes of
manufacturers in general to the enormous aggregate

losses entailed by the removal of one set of employees and
the hiring and training of new ones. The loss of course,

is in all cases, proportional to the rating of each indi-

vidual man and to the care with which his efficiency has
been developed and maintained. Although the paper
evoked wide general interest and brought forth a most in-

teresting discussion, the subject is by no means a new
one, for a number of prominent industrial institutions

have, for some time now, adopted the policy of discharg-

ing a man onl3' as a last resort, after having tried him out

thoroughly in every possible capacity.

From a strictly utilitarian standpoint, however, this

plan is of doubtful value unless the class of work for

which the employee is adapted be obvious. Experiment-
ing with a man who has shown unfitness for one or more
branches of a firm 's work is less likely to be productive of

results than with a new man who may be chosen for past

experience in the work required of him. In any case, men
arc more often a non-success because of tactlessness and
lack of interest on the part of their supervisors, than by
reason of incapacity for the particular duties required.

One of the most prolific causes of the loss of valuable

men is a dissatisfaction developed by tall stories told of

better wages and conditions in other plants, and by an

inflated idea of one's own indispensability, the latter of

which asserts itself at some time or other in the breasts

of most men.^ Such employees give up their jobs to find,

in nine cases out of ten, that they have not, on the whole,

improved their condition.

A method of dealing with such cases has been adopted

by a prominent machine shop superintendent with con-

siderable success. A careful study of oilier plants is con-

tinuously and systematically made and local conditions

are so planned that the men, by close application, can do

fully as well in the plant in question as in any other.

Upon anyone beginning to show signs of discontent or lack

of interest in his work, a vacation of such duration as

will be sufficient to impress upon him the advantages of

steady work in his own plant is promptly given. This is

usually all that is required, but in severe cases of the

complaint, the plan of forcible suspension is adopted, and

this seldom fails.

In this particular plant, a man is rarely discharged

cxcpjit for incompetency and, being free to honorably

return at a certain time, he nearly always does. The
training of more than one man for every position where

possible, not only greatly facilitates the above plan, but

makes many occasions of the vacation or suspension ap-

plication almost unnecessary.

The paper referred to in the opening paragraph ap-

pcius in part in our present issue and both on account of

the many interesting facts recorded, and its high degree

importance in the matter of organization efficiency, it is

worthy of careful perusal and study.
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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.

Gr^y Forge, Pittsburgh

Lake Superior, char-

coal, Chicago

Perro Nickel pig iron

(Soo)
Montreal.

Middlesboro, No. 3 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengarnoek 20 00

Suramerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 00

Victoria, No. 1 18 00

Victoria, No. 2X 18 00

Victoria, No. 2 Plain.. 18 00

Hamilton, No. 1 18 00

Hamilton, No. 2 18 00

$13 40
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MISCELLANEOUS.
Putty, 100 lb. drums $2.75

Red dry lead, 5 cwt casks, per cwt 8.00

Glue, French medal, per lb 0.14

Tarred slaters ' paper, per roll .

.

0.95

Motor gasoline, single bbls., gal. .

.

ISVa
Benzine, single bbls., per gal 181/2

Pure turpentine, single bbls 0.68

Linseed oil, raw, single bbls 0.56

Linseed oil, boiled, single bbls. . . 0.59

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs. .. 4.00

Lead wool, per lb 0.08

Pure Manila rope 0.14

Lard OD, per gal 0.60

SHEETS.
Montreal Toronto

Sheets, black. No. 28 $2.70 2 70

Canada
,

plates, dull,

52 sheets 3 00 3 15
Canada plates, all bright. . 3 90 3 95

Apollo brand, 10% oz.

(galvanized) 4 00 3 90

Queen's Head, 28 B.W.G.. . 4 25 4 35

Fleur-de-Lis, 28 B.W.G.... 4 00 4 25

Gorbal's Best, No. 28 4 25 4 45

Viking metal. No. 28 3 90 4 00

ELECTRIC WELD COIL CHAIN B.B.

3-16 in $9.00

% in 6.25

5-16 in 4.65

% in 4.00
7-16 in 4.00

Vz in. 4.00
Prices per 100 lbs.

BOILER TUBES.

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN
Vi inch $7.25

5/16 inch 5.10

% inch 4.35

7/16 4.05

Vz inch 3.80

9/16 inch 3.80

% inch 3.65

% inch 3.60

% inch 3.40

1 inch 3.20

Above qnotations are per 100 lbs.

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.

Seamless Lapwelded
$9.50

9.50

9.50

9.50

10.00

11.50

13.00

15.00

19.00

24.00

$8.75

11.50

12.10

13.25

14.25

18.00

Prices per 100 feet, Montreal and Toronto.

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble 50%
Standard 60%
Cut leather lacing. No. 1 $1.25

Leather in sides $1.00

WASTE.
WHITE.

Cents.

XXX extra 11

X Grand lOy^
XLCR 093^
X Empire 08%
X Press 073^,

COI'ORED.
Lion 07

Standard 061/4

Popular OdVz
Keen 05

PACKING.
Arrow 15

Anchor 06

Anvil 07y2
Axle 09

WASHED WIPERS.
Select white 06

Light colored 061/2

Dark colored 05
Prices per lb.

BELTING RUBBER.
Standard 50%
Best grades 30%

TWIST DRILLS.

Carbon up to iVg in 60 Thc Gcnefal Mafkct Conditions and Tendencies
Carbon over II/2 m 25
High Speed 40 This section sets forth the views and observations of
Blacksmith 60 jaen quahfied to judge the outlook and with whom we
Bit Stock 60 and 5 • i » u ^u L • -i j .

Centre Drill 20
"^ '" close touch through provincial correspondents.

Ratchet 20

Combined drill and c.t.s.k 15 Montreal, Nov. 30, 1914.—A general

DUcoonts oB »t.-.ndard list.
betterment m the iron and steel trade

during the past month has been quite no-

REAMERS. ticeable. The pig iron market has im-

% proved, and prices have stiffened a little.

Hand 25 Tn machine tools also there has been a

Shell 25 decidedly increased demand as compared

Bit Stock 25 with October. The improvement has

Bridge 65 been gradual, of course, and conse-

Taper Piri 25 quently of a more permanent nature. The

Center 25 admirable calmness displayed in British

Pipe Reamers 80 financial circles has been reflected here

Discounts off standard list. in Canada. The confidence of the whole

Empire seems to be growing each week,
COLD DRAWN STEEL SHAFTING, and with it an increase in business. Many
At mill 45% large manufacturing plants are still idle.

At warehouse 40% but such a situation is meantime un-
Dlsrounts off standard list. Warehouse price avoidable,

at Montreal and Toronto,
The month of November has shown

iji^^jjg that there is an undercurrent of security

Chesterman Metallic, 50 ft $2.00 »" evidence, and this is having the effect

Lufkin Metallic, 603, 50 ft 2.00 °^ teaching the more timid that the only

Admiral Steel Tape, 50 ft 2.75 ^"•'^ *" '""'"^ ^^"^ » normal situation is

Admiral Steel Tape. 100 ft 4.45 *" K^^P »» much business moving as is

Major .Tun., Steel Tape, 50 ft 3.50
Possible.

Rival Steel Tape, 50 ft 2.75
"^^ ^'««^ '^'^*'*«-

Rival Steel Tape, 100 ft 4.45 In this branch of the metal business
Reliable Jnn.. Steel Tape, 50 ft. . . 3 50 no changes of moment can be expected

until the beginning of the year. The
building trade will, no doubt, be rather

dull this winter, and as a result the

structural steel demand will be light.

The improvement in general machinery
lines of steel is gradual, and further

marked progress is anticipated in the

New Year. There is, of course, a certain

amount of business moving all the time,

but this is largely with those factories

who have been able to keep going

throughout the present depression.

Pig Iron.

Locally the pig iron trade remains

rather quiet, but recent events in the

United States will, no doubt, have more-

or less of an influence here. Several fur-

naces in the States reduced their prices

to $12 for delivery during first six

months, 1915, and this resulted in the

last few weeks in business of nearly a

quarter of a million tons. This buying

forced the price up, until quotations are

now around $13 for delivery not later

than the end of the first quarter of 1915.

Canadian furnaces never reached the ex-

tremely low price limit of the American

furnaces ,but nevertheless the general
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Imying in the United States caused busi-
ness to brighten up for them. Inquiries,
too, have become much more in evidence.
The price of Canadian pig will, no doubt,
be advanced somewhat to keep pace with
the American advance. Manufacturing
Arms, too, are gradually exhausting their
pig supply, and will soon have to be in

the market. The prospect, therefore, is

that business will continue to increase
at gradually stiffening prices.

Machine Tools.

The last few weeks saw a decided im-
provement in the machine tool business.
There, of course, have not been any large
orders placed, but travelers throughout
the province have been able to secure or-

ders which will amount in the aggregate
to a very fair total. The supply business
continues to hold it own, and perhaps
has improved somewhat. Generally the
tone is everywhere stronger, and the out-
look good.

Metals.

In the metal markets the past week
has been quiet. The amount of business
moving has remained about the same,
and prices have not changed. The in-

fluencing factors in the metal trade have
not been operating for a few days. Tin
is expected to keep more steady, and
copper has a slight tendency to
strengthen.

Toronto, Ont., Dec. 1, 1914.—There is

no perceptible change in the industrial
situation this week and a general quiet-
ness continues in commercial circles.

With the exception of those industries
stimulated by the war there is compara-
tively little activity. The orders for war
supplies are, however, considerable and
will represent, in the aggregate, a large
amount of money, tending to keep in-

dustrial conditions at a higher level than
would otherwise be the ease. An index
of the general condition of trade is fur-
nished by the railway traffic returns,
which show heavy decreases in earnings
and a corresponding restriction in the
trade of the country.

Concerning those industries which are
active on account of the war, it has been
said that the possibilities of obtaining
Government orders have not been fully

realized and that full advantage has not
been taken of the opportimity. It is

claimed that Canadian manufacturers
have, in many eases, waited for orders
to come to them instead of directly soli-

citing the Governments who are placing
the orders. A change, however, is for-

tunately coming over the situation, as
two trade associations have already been
formed and representatives sent to

Europe to make a bid for business.

There appears to be no doubt that if pro-

gressive and energetic methods of ob-

taining business are adopted, the trade
of this country will benefit to a much

CANADIAN MACHINERY
greater extent than is the case at the
present time. An instance of progressive
methods may be cited in the case of a
local firm of carpet manufacturers who
liave adapted their plants to make army
blanket.s.

A general feeling of confidence pre-
vails regarding the ultimate prosperity
of the Dominion. Although no great im-
provement can be expected until the war
is over, it is anticipated that when thai

day arrives, there will be such a marked
revival in business that industrial con-
ditions will be better than they ever
have been.

Steel Market.

There are signs of a partial revival in

the steel industry. The Steel Company
of Canada which resumed operations
last week, with one of its blast furnaces
at Hamilton, announce a better demand
for steel and pig iron. The Dominion
Steel Corporation has started its rail

mill to till an order for ten thousand tons
of rails for shipment to Soutli Africa.
The rod, nail, wire and billet mills are
working to capacity and further cargoes
of barbed wire are being shipped to the
Old Country.

Although trade is improving, it can
hardly, generally speaking, be called

brisk. There is, however, a distinct

spirit of optimism prevailing in business
circles, based on a belief in the ultimate
benefits that will accrue to the steel in-

dustry at the termination of the war.
Some orders have already been placed
for war materials and there is a possi-

bility of further developments in this

direction. Up to the present, however,
the steel industry has not derived much
benefit. The new business placed has not
by any means made up for the adverse
effect which the war has had. The in-

activity among manufacturers using
steel products and the decline in the

building trade are very noticeable. In
both eases any great improvement can
hardly be expected for many months.
The money market is firm, but until the

general situation improves, loans will not
be easy to obtain for any extensive pro-

positions.

There has been no change in prices and
the market is steady. The situation in

the steel trade in the States shows some
improvement, largely on account of for-

eign buying.

Pig Iron.

There has been considerable activity

in the pig iron market in Buffalo recently

which has stiffened tlie market here.

The demand shows some improvement
and prices are firm.

Machine Tools.

There is nothing of importance to note

with regard to machine tools, the situa-

tion generally being unchanged. A few
orders for single tools have been placed,
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but no very interesting enquiries have
been received by local dealers. The
demand for machine shop supplies is

steady, but orders booked are generally
small.

Metal Market.

There is some improvement in the gen-

eral situation this week with a little

better demand. Copper had a rise dur-
ing the week but is now back at the
oriarinal figure. Tin is quiet but is a
little higher becau.se of scarcity of spot

supplies. Lead has advanced but the

market is less active. Spelter continues

a quiet advance with better inquiry.

Antimony is stronger, being 2c per

pound higher. The strength is created

by a demand for this metal to be used
in the manufacture of bullets. Alu-
minum has advanced Ic per pound.

PANAMA CANAL NOTICES.
THE following notices relative to navi-

gation and other matters connected with

the administration of the Panama Canal
have been recently issued. Familiarity

with the contents which follow herewith

will tend to the elimination of delay

and inconvenience on the part of vessels

tnaking use of the waterway.

Notice to Steamship Lines.

1.—The attention of the Canal auth-

orities has been called to the fact that

several of the firms whose vessels have
been usinir the Panama Canal have seen

fit to employ agents on the Isthmus, to

take care of the interests of their ves-

sels in regard to the payment of tolls

and minor charges.

2.—This is not only unnecessary, but

frequently results in delays which might
otherwise be avoided were their business

done direct with the Panama Canal.

3.—Ship-owners are informed that

provision has been made in accordance

with Canal regulations, by which de-

posits to cover tolls can be made with

any of the assistant treasurers of the

United States, who are to be found in

larsrer seaports, or with the ' assistant

auditor of the Panama Canal at Wash-
ington, D.C. As soon as these deposits

are made cable information is sent to

the Panama Canal.

4.—In case a vessel should* desire to

purchase coal or supplies at either ter-

minal port, or contract a bill for pilot-

age or towage, deposits to cover these

expenses can be made in the same way
as for tolls.

5.—The price of coal at Cristobal is

$5.40 per ton, and at Balboa $6.40 per
ton. Tug service is at the rate of $15
per hour. The probabilities are that un-
less a vessel be over 15,000 gross ton-

nage there will be no charge for tug ser-

vice: nor will there be any charge for

pilotage for a vessel in transit through
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the Canal unless she takes on or dis-

charg-es freight or passengers in a ter-

minal port.

6.—It is advisable that deposits be
made somewhat in excess of the tolls,

«ost of supplies, and charges for ser-

vices, so that there will be sufficient

funds available to cover bills not anti-

cipated, since all bills are payable in ad-
vance before a vessel is allowed to enter
the Canal or clear from Canal waters.

7."—Vessels that require answers to

cables should prepay them or else de-

posit sufficient funds to cover in the

same way as for tolls.

Rates for Miscellaneous Services.

The rates quoted below are effective

for the following services furnished in-

dividuals, companies and others:

1.—For service of a diver, his

assistants, and apparatus, for

the first four hours or frac-

tion thereof, from time of ar-

rival at point of diving $60.00

For each succeeding hour or

fraction thereof 10 . 00

2.—Compressed air, per 1,000

cubic feet .12

3.^—For giving cable notice of

deposits with the treasurer

or assistant treasurers of the

United States to be applied in

payment of tolls, material,

supplies and services 5.00

Canal Pilotage.

The regulations concerning charges

for pilotage are so far amended that in

future when vessels enter for the pur-

pose of passing through the Canal, and
do not take on or discharge freight or

liassengers, but do take coal or supplies,

they will not be charged for pilotage.

®
PANAMA CANAL TRADE.

IN the two months from August 15 to

October 15, during which the Panama
Canal has been open, 113 vessels carry-

ing in the aggregate 583,949 tons of

cargo have passed through the water-

way. This is about what was expected

of the early period of the canal's use.

Among other things it is suggested that

the canal traffic is considerably affected

by the war in Europe.

The heaviest traffic, it is said, has been
between the Atlantic and Pacific ports

of the United States, a trade in which
only Americans vessels can engage, as

they have a monopoly of the coastwise

traffic of the United States. Manufac-
tured goods and general merchandise
have been carried through the canal in

great variety chiefly from the port of

New York and secondarily from Boston,

Philadelphia and New Orleans to Cali-

fornia and Puget Sound ports and also

to Honolulu.

Traffic from the Pacific ports of the

United States and Southwest Canada,
mostly in grain, is regarded as largely

seasonal, owing to the wheat harvest.

Ten vessels have gone through eastbound
on this route with grain.

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. Cat-
alogues 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
ArgeDtlne Republic.

H. R. Ponssette, 278 Balcarce, Buenos Aires. Cable Address,
Canadian.

Australasia.
D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-

dress, Cancoma.

British West Indies.

E H. S. Flood, Bridgetown, Barbados, 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, Harana. Cable address, Csntracom.

France.
Phlllipe Roy, Commissioner General, 17 and 19 Boulevard
des Capuclnes, Paris. Cable address, Stndacona.

Japan.
O. B. Johnson, P.O. Box 109, Yokohama.
Canadian.

Holland.

J. T. Llthgow, Zuldblaak, 28, 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.

Booth Africa.

W. J. Egan, Norwich Union Buildings, Cape Town,
address, Cantracom.

Cable

Watermlll.

Cable Address,

Cable address,

United Klnirdom.

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. BIckerdIke, Canada Chambers, 30 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Canaco'm.

Harrison Watson, 72 Baslnghall Street, London, E.C., Eng-
land. Cable ad<1ress. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.
BritUb West Indies.

Edgar Tripp, Port of Spain, Trinidad. Cable address, Can-
adian.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. E. Beckwlth, c-o Tracey Hmos, Medellln, Colombia. Cables

Cable

to .Marmato, Colombia. Cable address, Canadian

CANADIAN HIOH COMMISSIONER'S OFFICE.

United Kingdom.
W. L. Orimth, Secretary, 17 Victoria Street, London, S.W., England.

Norway and Denmark.

C. E. Sontum, Orubbeged No. 4, Christiana, Norway,
address, Sontums.

South Africa.

D. M. McKlbbIn, Parker, Wood & Co., Buildings, P.O. Box
559, Johannesburg.

E. J. Wilkinson, Durban, 41 St. Andrew's Buildings, Durban,
\atal.
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TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada

To Achieve and Maintain a Dominant Place in the Markets of the World

MONTBJBAL HARBOR ELEVATORS.

THE elevators of the Montreal
Harbor Commission have been
filled with grain and emptied

again twelve or thirteen times since the

opening of navigation. The total

amount of grain received up to Satur-
day night, November 21, was 61,675,181

bushels, over seventeen million bushels

more than during last season, and the

total deliveries up to the same time
were 58,953,055 bushels, nearly fifteen

millions more that during the entire

season last year. The few more boats
arriving before the close of the season
will make a certain amount of difference

in the receipts of grain, but the deliv-

eries to the ocean vessels awaiting
grain are expected to be much larger.

Elevator Capacity.

The elevator capacity of the two ele-

vators belonging to the commission is

p'aced at five million bushels, but ten

per cent, has to be taken from this on
account of the funnel shaped bottom of
the bins, and the inverted-funnel way in

which the grain rests in the bins at the
top. Then it is often difficult to utilize

an entire bin with grain of the same
grade, because the requisite amount is

not always available, and some waste
space is thus occasioned. The harbor
authorities have managed, however, dur-
ing the summer to get into the two ele-

vators as much as 4,500,000 bushels at

a time, and this is regarded as a re-

markable utilization of every scrap of
space in the elevators to its full value.

The capacity of the shipping bins, which
have to be kept clear in order to accom-
modate the boats wanting cargoes, is

also included in the capacity of the ele-

vators.

Elevator No. 1 Addition.

The new $800,000 addition to eleva-

tor No. 1 will be urgently needed by the
time it is finished. It is not thought that
it will be finished in time to get any of
the grain coming down from the Great
Lakes during 1915, but the intention is

to have it ready in the spring of 1916
for whatever comes forward.

Various Elevator Receipts.

The receipts in the various elevators

up to Saturday night, November 21, were
as follows:

No. 1 elevator 28,477,151

No. 2 elevator 28,802,275

Floating elevator 4,395,755

Grand total 61,675,181

The deliveries from the various ele-

vators were:

.No. 1 elevator 26,721,143

No. 2 elevator 27,836,157

Floating elevator 4,395,755

Grand total 58,953,055

The figures for the week previous to

the above date indicate how the deliv-

eries are beginning to exceed the re-

ceipts, in one ease doubling them. The
recipts in No. 1 elevator, for instance,

were 284,773 bushels, while the deliveries

were 585,444 bushels. In No. 2 elevator

the receipts were 480,634 bushels as

compared with deliveries of 595,429

bushels. The floating elevators, where
there is no storage capacity at all, the

receipts and deliveries are alike and
total 94,558 bushels. In these elevators

it is simply a matter of taking the grain

out of one vessel, weighing it in transit,

and dropping it into another.

LOCOMOTIVE ORDERS.
ORDERS for locomotives in 1914 have
totaled as follows, according to the Rail-

way Age Gazette:

January 43

February 139

March 167

April 127

May 121

June 50

July 99

August 45

September 17

Total, nine months, 1914 813

The total for the year at this rate

would be about 1100, but the last quar-

ter gives no promise of the average be-

ing maintained so that the total may not

be above 900 or 1000. The annual aver-

age of locomotive purchases in 1901 to

1913, inclusive, was 3,798. The greatest

number ordered was 6,265 in 1905 and
the lowest 2,538 in 1904. The next low-

est was 2,850 in 1911. Orders in 1912

were 4,515 while in 1913 the downward
tendencv was indicated in a total of

3,467. —®
BRIDGE REBUILDING IN FRANCE

AND BELGIUM.
THE rehabilitation of hundreds of rail-

road bridges in Belgium and France
which have been destroyed as a

result of the military operations

was understood to be the ob-

ject of a conference in Toronto

last week between representatives of the

C. P. R., G. T. R., C. N. R., and the Al-

lan, r. P. R. and C. N. R. steamship

lines. Those who took part in the con-

ference were: J. L. Perron, solicitor of

the C.P.R. and Montreal Tramways Co.;

William Lyall of the P. Lyall Co.;

Timothy Foley, E. T. Foley and 0. W.
Swenson of the St. Paul firm of con-

tractors, who helped build the Grand
Trunk Pacific: W. F. Tye, civil engineer,

Montreal, who was engineer of the Ot-

tawa Terminal Co.; Patrick Dubec, a

Montreal railroad man. and several

others.

It was explained that the meeting was
held to consider the problem of restoring

railway communication in Belarium and
France. Despatches from the war zone

have pointed out the enormous task fac-

ing European engineers of replacinc:

bridges in the briefest period, and bridge

builders are of opinion that this cannot

be done quickly, enough by' rebuilding

from the ground up. The procedure sug-

gested is to transport whole sections of

steel bridges from other sections of the

country. The Canadian and American
roads have on hand numbers of "re-

leased " steel bridges which, it is thought

could be utilized in the war zone.

FREIGHT CAR DEVELOPMENT.
AT the meeting of the Railway De-

velopment Association held in Chicago,

November 10 and 11, E. W. Abbott, land

commissioner of the Boyne City, Gaylord

& Alpena Railroad, predicted the nearby

advent of freiarht cars with two and one-

half times the capacity of present equip-

ment. In this type of car can be found

tlie only solution, he said, for the in-

creasing congestion on the trunk lines of

the country. This will involve the adopt-

tion of an auxiliary 6-ft. standard road-

bed in conjunction with the present track

of 4 ft. 81/2 in. gauge, the former to be

obtained by layins: an extra rail 1 ft.

31/2 in. outside of one of the present

rails. "The mammoth box car will be'

used for the vast bulk of carload

freight," Mr. Abbott said. "It will

save on handling, switching and hauling.

It will be used only for freight destined

to the big centres on the 6-ft. trunk lines.

The operation of these cars will not in-

terfere with the operation of the present

standard car, which may be coupled up
in t''e trains just the same, running on

the 4 ft. 81 - in. track, which will be left

where it is."
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IMPORTANT JUDICIAL DECISION.

THE decision by Mr. Justice Sargeant
in Morris v. Saxelby draws attention to

a well-established principle of English
law. Morris employed and trained

Saxelby as a draughtsman and engineer.

An agreement was made when Saxelby
was 21 years of age that on leaving

their employ he would (1) not disclose

confidential information, and (2) would
not engage in similar engineering work
within the United Kingdom for seven

years after he left Morris. Saxelby was
sued for breach of agreement, and Mr.
Justice Sargeant found that there was
no proof that he had disclosed confiden-

tial information, and dismissed the ease

on the second point on the ground that

the agreement was against public policy

and, therefore, invalid. Agreements on
point (2) used to be very common in

many businesses, and always failed when
tested in the courts. If restricted in

time and area within narrow limits they
may hold good, but when they practically

bar a man from using his labor power in

future they are invalid.

As the judge pointed out, Saxelby
might as well have been excluded for

life ; if he could not practice his skill for

seven years he would be out of touch

with his business altogether. The skill

that a man acquires by experience in the

exercise of his labor power is not the

property of his employer. The employer
only buys the value created hour by hour
by the power of labor. Any mental or

physical development of the laborer that

arises out of the work is something that

belongs to the laborer.

It is regrettable, says an English con-

temporary, that such actions should be

brought, or that any employer should

suggest or seek to enforce such a limita-

tion. Happily thej- are very rare in en-

gineering.

CANADA'S TRADE DECUNE.
STATISTICS of Canadian trade for

August, September and October, the

fii-st three months of the war, show
that the imports of merchandise have
fallen off nearly thirty per cent., and ex-

ports of Canadian products by about
sixteen per cent., as compared with the

corresponding three months of last year.

The imports for the throe month.s of

this year totalled $116.071.9.5.5, as com-
pared with .f;164.()6.1,971 for .\ugust.

September and October of last year, a

decrea.se of .$48,592,016. Exports of
Canadian products for the three months
totnlled $109,190,767, as compared with
.$128..^68.662 for the correspondiuff period
of Inst year, a decrease of $19.177,89,5.

For tlie first seven montiis of the pre-
sent fiscal year, the aggregate trade in

merchandise h.ns been .$555,175,449, n

decrease of about one hundred millions,

as compared with the first seven months
of tlie last fiscal year.

Drop in Custome Revenue.

Corresponding to the drop in imports
accentuated since the war began, there
has been a corresponding drop in cus-

toms revenue. For August, September
and October, the customs revenue has
been $20,078,425, as compared with .$29,-

2.'30.226 for the corresponding period of
last year. For the seven months of the

fiscal year the drop in customs revenue
has been nearly twenty millions.

An interesting feature of the statis-

tics of the past three months is the im-
mense' amount of coin and bullion

brought into the country. The total for

the three months is $79,916,609. The No-
vember figures, not yet available, will

bring this total well over $100,000,000.
For October the imports of coin and
bullion totalled .$52,578,669. This gre.nt

influx of gold is. of course, due to the
arrangement made between the Finance
Department and the Bank of England
for payment in Ottawa of gold balances
due the bank by the United States clear-
ing houses.

RECOVERY OF WASTE OIL.

IX a paper read before the Graduates'
Association of the Institution of Me-
chanical Engineers. G. H. Ayres dealt
with methods of recovering waste oils

and greases from materials like cotton
waste and rags used for cleaning ma-
chinery, and for rendering the materials
fit for use again. The author said that
until recently no process was in exist-

ence which could deal with such mater-
ials so effectively as to make their re-

clamation remunerative, but in many
cases it is found that the materials which
were formerly thrown away after first

use are of greater value than the cost
of new materials, owing to the oil con-
tained in them.

Oil Extraction.

A convenient machine for extracting
the oil is a turbine centrifugal separa-
tor. The rags are put in a perforated
cage which is rotated at a peripheral
speed of 6,000 to 7,000 ft. a minute by
means of a steam-turbine incorporated
in the machine. Thus no mechanical
drive is required, and the exhaust steam
from the turbine also serves to heat and
liquefy the oil and grease. The separ-

ated oil may be filtered and purified in

settling tanks, by means of filters of
the filter-pad, gravity or similar types,

or, when large quantities have to be
dealt with, by a turbine centrifugal oil

filter, which, like the separator, is self-

contained and needs only a supply of

steam at a pressure of 20 lbs. per square
inch and upwards.
The rags or other materials from

which the oil has been extracted are

ready for further use as they come from
the separator if they have been used
only for mopping up oil or for compara-
tively clean work such as wiping down
engines, but if they have been used for

dirtier work they require washing. The
machine used for this purpose resembles

the ordinary laundry washing machine,

but it embodies certain special features,

such as a sludge chamber at the bottom
of the cylinder casing in which the

heavy dirt and grit may accumulate, an
overfiow trough at the horizontal centre

line for the removal of suspended matter
loosened during the process, and a re-

movable section opposite the ordinary

door in the revolving cylinder to permit
the casing and sludge chamber to be
easily washed out. After being washed,
the wet material may be returned to the

turbine centrifugal separator or passed

on to an ordinary hydro-extractor, the

final drying being effected in cabinets or

automatic drying machines.

The Lancashire and Yorkshire Rail-

way Co., who discarded cotton waste
some years ago, use approximately 614

millions of sponge cloths annually for

cleaning purposes. These cloths, which
are soaked with ordinary lubricating

heavy cylinder, petroleum, and rape oils,

with a small amount of tallow and yel-

low grease, yield from 1 to 1% gallons

of crude oil per gross.

Oil Recovery From Metal Turnings.

Waste of oil again occurs when screw-

ings and turnings are thrown upon the

scrap-heap after very casual draining
by which only about 30 per cent, of the

oil -is recovered. The loss may be
avoided by treating the screwings or
turnings in one of the centrifugal ma-
chines already described or in a machine
specially designed for the purpose. In
the latter type the swarf is put into a
l)ressed steel pan which revolves at a
high speed about a vertical axis. The
oil driven off from the charge is expelled

between the top edge of the revolving

pan and its cover, and is thrown against

the vertical filtering medium, through
which it is pressed by centrifugal force.

The economy of this process may be
.iudgod from the fact that in the Wolse-
ley motor-car works by means of turbine

centrifugal machines, 1,200 gallons of
cutting oil are recovered weekly to be
used over again, the fresh oil needed to

make up wastage being only 10 per cent.

of the total amount required. One firm

of manufacturers of cycles and cycle

parts treated in six months 834 cwt. of
metal turnings, 8 cwt. of rags, and 134
gross of sponge cloths, and recovered a
total of 2,440 gallons of oil.
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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
Olencoe, Ont.—H. F. McAIpine will

equip a machine shop and garagre here.

Aylmer, Ont.—The town will install a

filtration plant. Mr. Le Blanc is en-

gineer.

Reston, Man.—It is proposed to in-

stall a power plant. A. P. Power is en-

gineer.

New Denver, B.C.—The New Denver
Light & Power Co. will erect a new
power plant and extend their transmis-

sion system.

Moose Jaw, Sask.—The Saskatchewan

Iron & Bridge Co. will probably erect a

large extension to their plant. George
Harrison is manager.

St. Stephen, N.B.—The Spragne Falls

Mfg. Co. will probably construct a dam,
power house and power canal on the St.

Croix River, near Grand Falls, Char-

lotte County, N.B.

Ottawa, Ont.—Fire on November 25

destroyed five motor trucks and a ma-
chine shop belonging to Harry Low, 92

Dufferin Avenue. The loss is estimated

at $12,000, part of which is covered by

insurance.

Toronto, Ont.—At a meeting held on

Nov. 20, the Board of Control decided to

call equipment tenders for the new
Technical School. It is estimated that

the equipment will cost about $284,000,

of which $50,000 has already been re-

ceived. The total cost of building and

equipment will be $1,927,000. It is pro-

posed to have the building ready by May
1. Rhy.s D. Fairbairn is chairman of the

Biiard ( f Education.

Electrical

London, Ont.—The Board of Control

has recommended to the City Council

that the Dominion Railway Commission
be asked to compel the placing under

around of all wires in the downtowi; sec-

tion of the city.

London, Ont.—Sir Adam Beck an-

UDuaced recently that a reduction in

power rates througliout the entire Hydro
Electric zone will go into effect shortly.

Between sixty and seventy municipali-

ties will profit thereby.

Kingston, Ont.^F. A. Galiy, chief en-

gineer of the Hydro-Electric ('ommis-

sion, has reported to the Kingston Pub-
lic Utilities Commission that unless the

present power arrangement between the

city and the Street Railway Co. is

changed it would not be profitable for

the Commission to accept an offer of J.

M. Campbell, who has developed rower
at Kingston Mills.

Municipal

Mount Forest, Ont.—A by-law to au-

thorize the installation of hydro power
will be voted on bv the ratepayers in

January. W. C. Perry, town clerk.

Hamilton, Ont.—Council have decided

to install a hydro lighting system in

Dundum Park, ornamental standards to

be used. Estimated cost of installation

$2,200, and of annual maintenance $250.

Magrath, Alta.—The town has decided

to install a system of electric lishtins.

Power will be purchased from the Elli-

son Milling Co.. who offer to install a

generator, providing the council will un-

dertake the construction of the lines.

Elbume, B.C.—The municipality has

purchased a fire engine from the Ameri-
can La France Co., at a cost of .$12,200.

Cranbrook, B.C.—Extensions will be

made to the waterworks system. An
appropriation of $100,000 has been made
for the purpose.

Rainy River, Ont.—Extensions are

proposed to the waterworks and sewer-

oi^e systems, to cost -$5,000. Tlie by-law
las been passed.

Ottawa, Ont—W. T. Francis and F.

D. Brown, engineers of Montreal, have
issued a writ against the city for the

sum of $3,271, as payment for profes-

sional services in connection with the

proposed mechanical filtration plant.

Ottawa, Ont.—The Railway Board last

Friday refused the application of the

City of Montreal for interim exparte

orders on the application for the tem-

poraiy extension of Girouard and Re-

gent Avenues over the right of way of

the C.P.R., in Notre Dame de Grace.

Toronto, Ont.—The recommendation

of the Board of Control to hold up the

establishment of an incinerator plant

on the Don roadway site until the people

have voted on the question of garbage

disposal on January 1, is declared to

be legal.

Newmarket, Ont.—At the meeting of

the Town Council on Nov. 25, it was

decided to submit a by-law to the elec-

tors on Jan. 14th to authorize the is-

suance of $15,000 debentures for the

construction of Hydro power into the

municipality.

Dundas, Ont.—Extensions are pro-

jrosed to the waterworks distributing

system. Cast iron pipe will be required.

Cranlnrook, B.C.—^Hotson, Leader &
Ooode. of Lethbridge, Alta., are the

general contractors for the extensions

to the waterworks system.

Toronto, Ont.—The Board of Control

has recommended to Council that the

following by-laws totalling $577,000 be

submitted to the ratepayers in January:
Lansdowne line, .$105,000; North To-

ronto line, $320,000; York Radial Scar-

boro division. $.52,000; Motor buses,

$100,000; total, $577,000.

Toronto, Ont.—The Board of Control

on November 24, decided to recommend
to the City Council the submission to the

ratepayers on New Year's day of a by-

law to raise $105,000 for the construc-

tion of a civic car line on Lansdowne
avenue, south from the city line on St.

Clair avenue to the C. P. R. track-.

Toronto, Ont.—The $100,000 by-law

that the controllers have recommended
be sent to the electors on New Year's

Day will be sufficient to buy about ten

motor-busses, as the average price of

the machines, which in all probability

will be single deckers, is $8,000. There

will be $20,000 left for a garage and for

the purchase of duplicate parts of the

machines.

Toronto, Ont.—Among the many by-

laws which will likely be submitted to

the electors on the first of January for

ratification is one for the acquiring of

the Scarboro division of the Toronto and

York Radial Co. It is understood that

tliis matter will be cleared up in time to

submit a by-law for about $50,000.

which, it is said, is the price agreed

upon by the arbitrators.

Mimico, Ont.—Engineer Lowe, of Aird,

^luiTay & Lowes, consulting engineers,

Toronto, and his staflf are now busy and

will be for at least three weeks more sur-

veying the villaee for the purpose of

preparing plans for the water svstem

which it is proi)osed to install in Mimico.

When the plans are prepared, they will

he submitted to the Mimico council and.

if they are approved, work may be start-

ed in the spring.
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The Human Element, the Key to Our Economic Problems

one IV

A timely, interesting and valuable contribution to the science of business efficiency, and

vhich in its subject matter pierces to the very core of industrial organization. Particular

stress in this respect is hid on the need for an individual enterprise being on a large scale, its

suggested ideal constitution, the value of what is termed a "human report, and the business

rating from an investors standpoint due to the latter feature.

P
-RESIDENT JAMES HARTNESS,
in his address at tlie recent An-

nual Meeting of The American So-

ciety of Mechanical Engineers upon

'•The Human Element—the Key to

Economic Problems,'' points out that the

world of mechanism has become so in-

tricate and complex that it has gone be-

yond the capacity of any single individ-

ual ; that each one must be content to

comprehend only a small pari, and that

it is only by selecting the character and

limiting the amount of material that is

Taken into our individual minds that wp

can hope to accomplisli the best re=ult=!.

Under ordinary conditions the mind

receives impressions from all directions,

which, if unguided. may result in an un-

desirable trend in our personality and

ability. On the other hand, by concen-

trating on those things which are of t'le

areatest use to us. keeping in mind the

laws of psychology, we may make a bet-

ter use of our mental energy. The engi-

neer should devote a part of his time

to the care and study of his thinking

machine instead of devotinsr it all to the

machine created by that thinkin<r ma-

i-hine. We should not overload our

minds with data to the exclusion of

thoiiirhts of an initiative character.

Man is a creature of habit to an ex-

tent that renders this characteristic a

dominant one. and the most efficient use

of mind and body demands a scheme of

life that permits each one to take ad-

vantage of this fact.

Large Organizations Essential.

Specialization and rcpetiticm, by wliicii

habit is formed, are botli essential to

success. Carrying the principles of the

individual into tiie realm of organized

industry, it is a fact that large organiza-

tions are essential as affording an op-

[wrtunity for the mo.st complete sub-di-

vision of work and the greatest degree

of specialization, both of whicli lead to

the most effective employment of human
energy.

A most important element of the large

manufacturing plant is its organization.

Without this, the buildings and equip-

ment are of little value. Antagonism to

the lanje orsanizations should be direct-

ed again'it corrupt practices, and not

against the organization itself, which in-

volves the workers' interest. The great-

e-st good to the greatest number requires

that we take into consideration each hu-

man bein'.'. his desires and his needs in

f'nding tlie work for which he is best

endowed.

Granting that the large organization

is essential in this age, not only in bring-

ing out the best in the individual but in

mantaining the supremacy of our in-

dustry auainst foreign competition, may
it not be that we may approach the ideal

which we may assume to be somewhat as

follows for a laige industri.al plant

:

The Ideal Constitution.

It should have a capital equal to or

as large as any competing organization.

If possible it should have a small har-

monious board of directors with an able

leader, but if the directors merely rep-

resent the monied interests without spe-

cial knowledge of the industry, then it

would be sufficient if they were capable

of appointing an able staff of officers,

the chief executive of which should com-

bine a knowledge of tlie technical and

business side of the industry with the

l'ulle-:t possible conception of the hu-

man element. He should stand firmly

for the cardinal principles of industrial

economics as based on the human char-

acteristics. Each officer should possess

some special knowledge essential to tlie

organization, so that the combined stalT

would have a general knowledge of all

Ihe various branches.

The cliief executive should make it

, known that long continuity in service of

each man in office will be given the first

place in the scheme of management, and

this should not only include the officers,

but it should be the key to the manage-

ment of the entire organization. The

period of years of service of each man
in the organization in a given task or in

a given office should compare favorably

with that in a competing organization.

It should be the aim of the executives

to fill each position throughout the en-

tire organization with someone who con-

siders that position the best place in

the world for him. Each officer and each

workman should have a live interest in

his part of tlie work, and each one should

by specialization become the most ef-

ficient in his particular work. The inter-

est of the officer or worker should be

maintained by some fitting stimulus, and

each one should l>e protected so far as

possible from influences calculated to in-

duce discontent.

Each man should he treated in a re-

spectful manner. Needless direction or

heartless correcticm bv an over-bearing

executive should not be permitted. Cri-

ticism or reprimand should not be ut-

tered in the presence of others, for the

best control of the organization comes
from contact with the better side of man
and that side is not reached by one who
rides rough-shod over man's self-respect.

Personal dignity and self-respect is

an important characteristic in everyone.

It is not the exclusive quality of those

whose self-respect is very apparent, nor

is it limited to those whose natural con-

duct and bearing indicate their high

regard of the esteem of others. It is to

be found in the entire human family,

and he who fails to see it, even in an

apparently careless person, is blind to

a very important part of the human
spectrum.

Value of a Human Report.

As tliese truths become knowu will

it not be possible to formulate general

rules of management of industrial or-

ganizations and the promoter? With
such rules, the investor could see to what

extent an orgajiization conforms to suc-

cess standards. There would be in addi-

tion to the regular treasurer's report a

human report.

The human report would begin with

a description of the directors and go

through the entire organization. This

report would contain a statement regard-

ing the elements of harmony of organ-

ization; of length of service of manager

and workers; the frequency of change of

methods or article manufactured ; intel-

ligence of executives in the management

of men; the .degree of contentment of

each member; the extent to which each

man in the organization ap|)roaclies the

best position for which he is endowed

and how nearly he obtains the best re-

mlineration for which he is qualified;

the extent to which the management
recosrnizes the inertia of habit of both

mind and body; the degi-ee in which the

various men of the organization ap-

proximate the condition of highest ef-

ficiency; the extent to which the man-

asrement goes in expression of apprecia-

tion; the degree of its knowledge of the

most important characteristics of man
as indicated by his inner motives and

desires, and the condition of his mind

as he goes to his home at night.

Organization Rating.

No mention is made here of the con-

ditions of buildins? from the t>oint of
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sanitation and comfort, for sucli condi-

tions are now closely scanned ; but men-
tion has been made of a few of those

other conditions that mnst some day

be measured just as we now measure
power and otlier less vital thinfrs. All

(if these elements should be carefully

appraised and the average should be the

rating: of the company. The investor

who considers this human rating with

the treasurer's statement will seldom .

make a mistake in estimatintr the true

worth of an industrial organization. May
we not hope that tabulations of these

various elements taken from a variety

of industries will lead to establishing

a standard that will be a guide to both
the manager and the investor.

Surely the investor should look with
distrust upon a management that is al-

ways elianging officers, eiianging men,
changing models, changing methods
without regard to the inertia of habit

and the human element which is the life

blood of every organization. He would
also look with doubt on any scheme of

man.Tsement that allows the careless

employment and discharge of men with-

out due regard to the loss involved by
such changes, for the perpetual chang-
ing of men is equivalent to the change
of character of work in its handicap to

industrial effleiency.

®
CONCERNING FOUNDRY COSTS.

By "Melter."

THE problem of how to keep uniform
foundry costs with a maximum efficiency

at a minimum of time and expense is a

difficulty experienced by all founders,

and, while no two systems are identical

in all details, the same basic principles

are involved.

There are in all five distinct divisions

into which costs may be divided, name-
ly: materials, productive labor, unpro-

ductive labor, commercial, overhead.

These divisions are again subdivided

into:

1.—Materials, consisting of metals used,

alloys, lime, coke, sands, gravels, facings,

core room supplies, chaplets, lumber for

flasks.

2.—Labor, productive, consisting of

moulding, moulders' helpers, cupola

labor, core makers, core makers' help-,

ers, cleaners, clippers.

3.—Labor, unproductive, consisting of

salaries of superintendents and fore-

men, chemists, clerks, pattern makers,

carpenters, blacksmiths, electricians,

crane men, yard labor.

4.—^Commercial, consisting of sales,

administration.

5.—Overhead, consisting of interest

on capital value, ligliting and heating,

fire insurance, compressed air, cost of

painting, cleaning, repairs, maintenance

of machines and eiiuipment, rates and be attributed. A further book should

taxes. give the order number, invoice numtier,

Two convenient forms are shown which description of casting, pattern number,

involve the above classification and give average weight, total weight, number
at a glance the main factors. ordered and number shipped.

Summary of all Expenses.

Lubor,

.Moldiiie
Melting
('ores
('l]ij>piiig nioni
Korenieii
Clorks
Oiicral labor
Overhead expense

Total

Materials.

Metals
Coke and eupola material
.Moliiing
Cores
(leneral
Poor castings

Total

Orand total

Castings.

.Ma<'liine made
Green sa'nd
Dry sand
Misiellaneous

Total

J'er Cent. Amount

Form Xo. 1.

In order that all this information may
be accurately preserved, it is necessary

to have distinct record books; one for

the mixture which gives the percentages

of pig iron, cast scrap, steel scrap, al-

loys, the way in which they are charged

into the cupola and the coke charges.

Another book would give tlie information

In connection with the order book, an

order card should be employed. This

card is filled in (with number required,

etc.), and aflixed to the pattern with a

tack and placed in the rack where in

due time it is put on the floor and

filled in daily by the contract clerk, as-

sisted by the raolder. The card gives all

Material. Date.

Material.
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There should be a page for every man.
lovering a month's work, and the facts

which should be enumerated are: Name
of workman, clock number, time record,

total hours, rate, total value, amount
contract, amount waares, balance;

checked, initials.

found to give good service where the

standard gears have broken.

The upper figures shows the standard

gears as cut with a hob on a generating

machine, and it will be noticed tliat the

flanks are badly undercut. Tiie lower

figure shows the gears cut with a certain

Order Card. Date.

Order
Number.

Price
Per Mold.

Pattern
Nuniber.

Number
of Cores Per

Ca.sting.

Number
Wanted.

Date
Required.

Date
Finished.

Date Number
MuldK
Pored

t_)sistiug8

(tood Broken Bad

Number
Hours

i

To what order t!ie castings are to be

charged, description of work, number of

operations, number of pieces, price each

and amount of work is written in.

If it be desired to find the cost of an

individual easting, the weight in pounds

must be multiplied by the cost of metals

used per pound, to which is added the

percentage of non-production, the pro-

ductive labor charges, proportion of

commercial and overhead charges, all

of which information is readily avail-

able if tbe above cited facts are re-

corded.

amount of correction by the same hob

and on the same machine.

The lower gears will work just as

smoothly and at the same centres as the

upper, and it will be seen that the second

pair are not so badly undercut.

To accomplish the result shown in

actual practice, it is only necessary to

have the pinion blank large in diameter,

and to cut the srear with the hob centre

STRENGTHENING SPUR PINION
TEETH.

THK trouble which is perhaps most fre-

quently met with by users of spur gears

is the breaking of the teeth in the

pinions. This invariably occurs at the

roots of the teeth which are consider-

ably weakened by "undercut." By this

we mean that the width of the tooth is

not so great at the bottom as it is a

little higher up.

Regarding the tooth as a beam sup-

ported at the roots, and having the load

applied at some point on the flank, it

will be seen that the strengtii of the

teeth varies as the square of the thick-

ness at the weakest point, so that a

good method of securing thicker root is

somewhat valuaTile. The' writer has had
gears cut with a certain amount of

"correction" to eliminate the under-

cutting, and gears so cut have been

sriti:Miiiii:\i.\(i siti! pinion tkkth..

further I'rom the pinion centre than for

cutting the standard pinion. Wlien cut-

ting the wlieel, the blank must be tlie

same amoimt small as the |>inion blank

was large, and the hob must be just as

much "close" as it was "wide" when
cutting the pinion.

The most successful way ot (Ictenniii-

ing the amount of correction is first to

set u]) a cast-iron blank slightly larger

than the pinion is expected to lie and

gradually run the hob closer in (topping

the teeth all the time) until the desired

shape is obtained. Then use the same

setting for the pinion and when cutting

the wheel make the same allowance.

—

Pages AVeekly.

©
NICKEL SILVER.

SINCE the war began, states the Iron-

monger, people interested in the electro-

plate trade have ceased to describe their

base metal as "German silver," and

have substituted for it the term "nickel

silver." The c'lanse is not likely

to cause inconvenience, because many of

the makers, workmen and distributors

of electro-plate have long used the latter

term. The best quality of this metal

for plating purposes at the present time

is an admixture of 65 per cent, copper,

20 per cent, zinc, and 15 per cent, nickel.

In his "History of Old Sheffield Plate,"

Frederick Bradbury states that the term

"German silver" dates from the year

1830, when a Mr. Guitike, of Berlin,

brought to Sheffield the first sample of

this compound metal which was seen in

that town. The alloy came originally

from China, where its composition had

been known from time immemorial, and

it has been generally used as the basis

of electro-plated ware in t'.iis <'iiuntry

since about the vear 1845.

ROLLING STOCK ORDERS.
NOTWITHSTANDING hard times, the

various railway companies continue to

add to their rolling stock, and among
tlie orders placed recently were: Can-

adian Pacific, at the Angus shops, for 2.3

steel built flat cars, and 205 steel frame

box cars; Intercolonial, from the Canada

Car Co., six first-class cars; 200 standard

flat cars of steel construction and of

80,000 pounds capacity, from the Nova
Scotia Car Works; 250 freight cars of

50 tons capacity, from the Eastern Car

("o., and from the National Steel Car

Co., eight sleeping cars. 73y2 feet in

length, 10 feet in width over eaves, and

14 feet 2 inches from rail to roof top.

Recent deliveries of rolling stock in-

cludes from the Angus Shops to the

C. P. R. one class D4 locomotive; eight

steel built first-class cars, 88 steel box

cars and 2 refrigerator cars; to the

Grand Trunk Company. 12 first-class

cars from the Canada Car Co.. and two

sub\ii'ban locomotives from the Montreal

Locomotive Works; aiul to the Can-

adian Northern, 11 Colonial type cars

from the Canada Car Co., 10 from the

Crossen Co., and one consolidation loco-

motive from Canada Allis-Chalmers, Ltd.

James Bayliss. cliief engineer of the

Bell Telephone Co., died on Dec. 7, in

Montreal.
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Training and Developing Leaders in Foundry Practice
By E. A. Johnson

'*

The growth and development of any indiixlry depends on the two-fold requirement of
the intelligence, abilitij and supply of the rank and file workers, and on the like qualifica-

tions with the addition of that of leadership on the part of those who control and direct.

This latter feature is here considered and an account given of the steps being taken towards its

systematic accomplishment.

THE leader in the modern foundry
liasa great variety of responsibil-

ities. His position is a complex
one. It includes getting business, man-
aging men, the upkeep of complicated

mechanical equipment, the developing

of improved methods of foundry prac-

tice, the improvement of quality of pro-

duct and the decreasing of costs. All of

these things are important and it is

of gating, etc.. all in order to get the

ma.ximum production in the shortest

possible time and with the least pos-

sible losses tlirough misrun castings and
other causes. He must also have ability

to plan match plates and match work of

the varius kinds used in connection with

molding machines, or otherwise, to ef-

fect saving in time and increased out-

put, and in a thousand and one other

FOU.VDIiY L.\BOKATORY, WENTWOKTH INSTITUTE.

worth while to stop to consider what
qualifications he must have in order to

succeed in each.

Mechanical Skill Eequired.

He should have mechanical skill and
ability to use his own hands in all the

different kinds of work that come in

the line of business which his foundry
is doing or in its natural growth and ex-

tension may do. He must be able to

judge what is a fair day's work, and
be a teacher who can develop men to do

better than they are doing in his com-

petitors' shops. If he has not the com-
prehension of the elements of mechani-

cal skill that enter into those jobs, his

competitors are going to have the ad-

vant.l'io over him.

Technical Knowledge Necessary.

The foundry leader must have techni-

cal knowledge of the kind that will

enable him to organize the work in the

shop; ability to judge what jobs may be

done on machines with profit, what ma-
chines to use in each case and how best

to mount the patterns; the size and
shape of the flask to be used; the depth

of copes and drags required, the method

•Prom a paper read nt the recent American
Founrtrymen's Convention In Chicago.
•*Wentwortli Institute, Boston, Mnss.

ways he must have accurate, detailed,

technical knowledge in each branch of

his business.

The leader in the modern foundry

should know how to determine rapidly and
accurately the amount of metal required

to run different kinds of cf-stings; tue

proper pouring temperature of the

metal which will produce the best results

for every grade; the kinds and qualities

of sand best suited for each variety of

work, and the proper facings to be used.

He must also understand the cupola in

all its functions. He must be thoroughly

familiar with up-to-date methods of

mixing, of charging, and of melting;

and he must know the effects on the

metal when the conditions of melting

are varied. He must know the relations

of pressure and volume of blast, of depth

of bed, height of melting zone, tuyere

openings and time—all as applied to the

melting of metal in the cupola.

It is not necessary for everyone in

the foundry industry to have this kind

of technical knowledge, but somewhere in

every plant there should be a leader, at

least one who has mastered these tech-

nical details and who can solve s;ich

problems as daily arise.

The Engineering Requirement.

The leader, too, has got to have an

engineering appreciation of the genera-

tion of steam, power transmission, ap-

plied electricity, compressed air, venti-

lation, etc., subjects covering nearly the

whole field of what is now regard<=d as

the profession of engineering. He nuist

also have a sufficient mastery of the

pattern-maker's art to enable liim to de-

FOUNDRY FLOOR. WKNTWIIRTH INSTITUTE.
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termine when savings may be effected liy

altering patterns to simplify moulding.

The man in charge should always be

readj' to devise changes that will effect

economy not only for his own plant but

also for his customers' plants.

The core room and cleaning depart-

ment each offers its problems, and the

whole fields of chemical and metallurg-

ical engineering with their problems of

temperature, heat values, comliustiou,

and the relationships between the chemi-

cal and physical properties of foundry

materials and foundry practise are also

matters that must come within the ac-

curate appreciation of the modern foun-

dry leader.

Speaking generally, manufacturers

everywhere appreciate the importance

of what is here outlined and recognize

the advantage to be derived from their

adoption. They understand the value of

scientific control of foundry operatic i'

While this is true, there is still a large

percentage of foundries where old meth-

ods of operations are still be-

ing employed. Foundrymen every-

where are familiar with this fact,

but they are forced to continue

operation in the old way simply because

of their inability to get men with the

training and with the leadership re-

quired to carry on the work in accord-

ance with the best accepted standards

of the trade.

It is not necessary to argue this point,

for it is self-evident that tlie apprentice-

ship system as it has been carried on in

foundries does not produce men who
have the proper training to succeed in

managing a plant in accordance with

the ideas that we all are now prepared to

accept. It is also self-evident that prac-

tical experience alone is no longer suf-

ficient, and "rule of thumb" methods
will not solve the problems.

Wentworth Institute Course.

Wentworth Institute, realizing condi-

tions as they exist, has determined to of-

fer a new two-year course designed to

train men to fill the need who will be

capable of grappling with just the sort

of problems here outlined. This course
is intended to train young men exclu-

sively for the advanced positions in the

foundry industry, those positions which
require a combination of skill, intelli-

gence and technical knowledge. It is

planned to give both a broader practical

training and a more thorough compre-
hension of the scientific principles that

underlie modern foundry practice than
can bo obtained through practical ex-

perience in commercial shops to-day. The
work of the new course, which we call

Foundry Management and Operation.
18 divided into seven general headings.

Shop Experience.

Three-eights of the entire time dur-
ing both of the two years is given to

gaining experience in bencli and Hoor

moulding for iron, bras-^ and other alloys

and in machine moulding, core making,

flnisiiing, and in cupola, management.
The plan is to include all the common
types of work that are met with in the

KXAMI'I.i: (IK STUDENTS' Wor.Iv.

liest modern foundries. By carefully

economizing the men's time and by see-

ing that there is no wasted effort through

repetition and doing unnecessary kinds

of work from which little benefit wouhl
i)e derived, it is confidently believed that

in two years more practical skill and ex-

perience can be given than young men
would get in a commercial shop in a

four or five year apprenticeship.

Text Book Study, Talks, Lectures.

A great deal of information can be

successfully and rapidly imparted

through reading and study and by lec-

tures and practical experiments and
demonstrations given to a class of ma-
ture and earnest students by an ex-

perienced teacher. The plan includes a

systematic course of this kind extend-

ing all the way through each of the two
years of this course.

Drafting and Design.

The tliird important sub-division of

the course includes a variety of training

given on the drawing board. There are

many problems that can be solved better

with drawings than in any other way,
and a foundry leader must have facility

with his lead pencil and ability to ex-

press his ideas on paper, to sketch the

things that he wants done, and to de-

sign the details of foundry appliances

and foundry equipment, if he is to get

the best results.

Estimates and Quantities.

Rapid and accurate computations of
a great many kinds enter into the foun-
dry business. These include not only
estimating of cost and quantities of ma-
terial, but also a great variety of prac-

tical ccmiputations involving the use of
formulae and more or less advanced
mathematics. A systematic course of
instruction is therefore planned involv-
ing computations of just this kind, in-

cluding such branches of mathematics
iis are essential.

The Engineering Feature.

The fifth principal subdivision of the
course is planned to cover all those
principles of applied science which enter
into the foundry industry and those gen-
eral principles of engineering such as
steam generatjjn, power transmission,

application of electricity and com-
pressed air, strength and stiflfness of
materials, etc., which every foundry
manager mnst undersland if he is to

FI.NISIII.NU .V (ilii;i;.S .-i.VMi .MOLK KOK a IiAM> SAW I'-KA.MK. MOLD COMri.KTK
AND READV FOR I'OtJRIXO RKl' KKSKXTS ONE DAY'S WORK OP

TWO .STrDBNTS.
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become a leader. A special laboratory

is equipped for this kind of work.

Foundry Chemistry.

Perhaps the most original part of tlie

work, so far as school practice is con-

cerned, is the instruction that is planned

in foundry chemistry and chemical and

metallurgical engineering including, of

course, the questions of combustion and

the effects of temperature. Two labor-

atories are especially devoted to this part

of the work and a third is planned.

Initiative, Resourcefulness, Self

Reliance.

Leadership can be developed, like any
other quality, through practice. Students

in this course have, therefore, oppor-

tunity to obtain systematic experience

both in planning work and in directing

the work of others. They are expected to

act as foremen supervising at first small

operations, and as they gain experience

assuming larger and larger responsibil-

ities. Experience in other courses has

<lemonstrated that this kind of foreman-

ship training does develop the quality of

initiative, the qualities of resourceful-

ness, of courage and self-confidence

which, taken together, may be called

leadership.

DIE-CASTING PRACTICE.—I.

By Chas. Pack.**

DIE-CASTINGS may be defined as

finished castings, the metal having

been poured and allowed to sol-

idify in permanent metallic molds. This

definition would include a number of

casting processes, the products of which

are not commercially recognized as die-

castings, such as the easting of cheap

lead figures, lead battery plates, dental

appliances, etc. Here the molten metal

is poured from an iron ladle into a per-

manent metallic mold, filling the mold

by its own gravity and using no external

pressure. To exclude these processes,

die-castings must be defined as "finished

castings made by pouring molten metal

under pressure into a metallic mold. '
' •

The process of die-casting consists

essentially in melting the die-casting

alloy in a suitable container and forcing

it, under pressure, into a metallic mold

or die, producing smooth finished cast-

ings requiring little or no machining,

and being ready for buffing or plating

without any grinding or cutting down.

The process is best adapted to small in-

tricate parts where accuracy and uni-

formity are essential. The process is

limited to a group of alloys having a

tensile strength not exceeding 20,000 lb.

per sq. in., which limits the application

of this process to machine parts not

•From a paper presentefl before the Amerl-
f.in Institute of Metals, Chicago, September 8.

tnophler Dle-Castlng Co., Brooklyn, N.T.

subject to severe strain or shock. It is,

iiowever, possible by a careful study of

the service conditions to re-design cast-

ings, either by the addition of ribs,

webs, fillets, etc., or by the insertion of

steel or bronze inserts to so strengthen

die-cast parts that they may successfully

displace the stronger alloys of cojjper

and iron.

Although tlie principles of die-casting

have been known and practised for

many years, the advent of successful

die-casting as an individual industry

dates back to a i)eriod of no more than

fifteen years. By careful study and ex-

periment it has become possible to en-

large the area of its application, and at

the present time tlie manufacture of die-

castings forms an important branch of

the non-ferrous metal industry.

Die-castings are now used extensively

for both useful and ornamental purposes.

They constitute the vital parts of vari-

liO'LL-OVlUt .MAfllKM-; I'.VTTEliN
MO V NT IXG INSTKUCTION

.

ous types of automatic vending ma-

chines, photographing machines, type-

writers, cash registers, magnetos, motor

starting devices, time controlling de-

vices, counting machines, water circulat-

ing and force feed pumps, player pianos,

roller and ball bearings, connecting rod

and crank shaft bearings for internal

combustion motors, gas meters, electrical

measuring devices, mechanical and elec-

trical horns, phonographs, and for many
other purposes too numerous to mention

here.

Die-Casting Processes.

The processes in use for the manufac-

ture of die-castings may be divided into

two groups, viz. : Air machines and

jjlunger machines. In the former type of

casting machine, the metal is melted in a

suitable iron pot fitted with air-tight

cover. The air valve is opened to admit

air, which forces metal upward into the

die. Although there are a number of

air niacliines where metal is poured
downward with gravity, the greater

number called to the attention of the

writer force the metal upward and
against gravity.

The jjlunger type of casting macliines,

althougii open to a number of objections,

have proved more successful in practice

and are used to a much larger extent

than the air machines. The writer will

confine himself to the machine and pro-

cess patented by H. H. Doehler in 1907.

Tliis process, which is undoubtedly the

best of either type, is now being suc-

cessfully used in all parts of the United

States, as well as in Canada, Great

Britain, Germany, Austria and Hungary.

Construction of Dies.

Dies are constructed from model or

blueprint furnished. The design and con-

struction of the dies constitutes one of

the most vital factors in tlie successful

operation of the process. The designer

of the die must find the proper location

for tlie gate, which is a very important

factor, far more so than in foundry

practice. A machine part often pro-

nounced a casting impossibility may be

made a possibility by the ingenuity of

the die designer.

A better understanding of the import-

iince of the die construction may be

gained by a consideration of the die

cost. Dies for simple parts may cost

from $25 to 1100; for more intricate

jiarts from $100 to $500, and for very

complicated parts die cost may run as

high as $1,000. Although the latter

figure seems high, die-castings made
from such die still show big savings,

since otherwise there would be no de-

mand for such dies.

The predominating features of die-

castings are their high degree of ac-

curacy and uniformity. Die-eastings

can be made to specifications of plus or

minus 0.005 in., and when necessary, if

conditions permit, to specifications of

plus or minus 0.0005 in. These condi-

tions depend upon the alloy to be used

and construction of die. Generally,

specifications of plus or minus 0.0005 in.

can only be had on castings whose di-

mensions do not exceed 1 in. either way.

It must, however, be understood that

closer sji;': ifications require more careful

die work and consequently higher die

cost. Limitations should, therefiore, be

made as liberally as requirements wiU

permit. From the foregoing it will

readily be seen that in the construction

of dies only high skilled mechanics can

be employed. The employment of in-

ferior labor in this department would

be a false economy, since a single mis-

step mav ruin weeks of good work.

©
Alexander Harvey, secy.-treas.. the

Detrick & Harvey Machine Co., died on

Sundav. November 22 last.
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REAMERS AND REAMER
HOLDING.—I.

By Spring Craig.

AS each machine in a manufactui'-

ing plant represents an outlay of

money on which interest has to

Ije earned and allowance made for de-

preciation, and as the purchase of new

machinery must often be put off until

the amount of the firm's business war-

rants the extra outlay, the machines ou

hand should be made use of, to the full-

est extent, by their proper equipment

with special tools and fixtures.

In most shops there are ways and

means of keepimr the men on the jump,

but the equipment of the machines is of-

ten neglected. A few fixtures and special

high-speed cutters for the millers, some

special jaws for the shaper vises, a few

jigs, high-speed drills and tapping at-

tachments for the drilling machines and,

last but not least, special chucks, chuck

jaws, work-holding devices for the

lathes, will often more than double the

quantity and improve the quality of the

work turned out.

Tt is the purpose of this article to dis-

cuss a few of the little appliances for

lathes in a general shop, or tool room

;

namely, reamers, holding devices and

horing tools which help more than driv-

ing the men to increase the output.

Boring Tods.

As there are a great many different

Tcinds of special boring tools, a few

types only will be dealt with. These are

such as can be adopted in most any

shop for a great variety of work.

For a lathe of between fourteen and

twenty-inch swing, the writer has not

seen or used in his experience a more

universal or compact and satisfactory

Ijoring tool holder than the one here il-

lustrated in Fig. 1. To be sure, there

are other tool holders that are quite

as satisfactory, but most of these are

for special purposes. It is composed

of a body A, which is knurled top and
liottom as in the illustration, and is

parted in the centre so that, by tight-

ening nut 0, any one of the three dif-

ferent sized borine bars, D, Yi or C, can

he .securely clamped in the holes D, E or

T, to which it belongs. At H, a little

•can he tnmed off or some packing put

in to bring the bar up to the centre of

the hole to be bored. There is one

wrencli with this holder that fits nnt O
and all three boring bars. The bars

shown are those furnished by the Arm-
strong Tool Holder Co., of Chicago, 111.

In Fig. 2 is shown a boring bar E,

or, more properly speaking, a reamer

which has some valuable features that

are not as well known or made use of

as much as they should be. The body is

made of machine steel with a flat at b

for seating a set screw.

At F a slot is milled and a hole drilled

in the centre of the shaft in whicli a

plunger and spring are fitted. M is a

quarter of an inch of the finished dia-

meter and two cutters are used; one, a
roughing cutter to bore the hole within

a sixty-fourth, and a finishing or sizing

cutter. Once the finishing cutter is. made
to bore the hole to size, it will, with

good care, bore holes four or five inches

long perfectly parallel and straight to

fit a gauge. It is always used in a hori-

zontal position, and the only way it

can bore large is by the moving of the

bar above or below the centre.

2^

E

FIG. 1. BORING BAR FOR SMALL LATHE.

cap turned as illustrated and fastened

on by two flat-headed screws. The cap

and slot are case-hardened.

Below the bar at F is the cutter, made
preferably of high-speed steel, of which

F is a side view and (e) an end view. It

is countersunk at d. This cutter is made
a nice working fit in the slot in bar and

the end of the plunger entering the

countersink is all tliat holds it in place.

In fact, it has all tlio advantages of a

floating cutter.

6

c
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Canada." The first operation on this

cylinder was boring in the lathe, after

which the bearings for the crankshaft

were babbitted, the fixture for this being

located from the cylinder bore. It was

necessary to plane the side of the cy-

linder for attaching the cage contain-

ing the exhaust and inlet valves. This

face must be parallel to the centre line

of the cylinder and at right angles with

the crank shaft. The job had formerly

been done in a shaper, and some difficul-

ty had been experienced in properly set-

ting it up each time. The setting-up

operation in the fixture shown becomes

a very simple operation, without the use

of any tools other than a wrench, and

the principle involved is capable of other

applications.

The cylinder was slipped over a plug

on the angle plate at the end, and held

in place by means of a couple of cap

screws through slotted holes in the

would result in a line of Iig:ht readily

visible under one edge of the disk. After

locating at the proper height, the bear-

ing caps were tightened and the plac-

ing proceeded with.

As the shop was not provided With a

radial drill, it was necessary in drillinj;

these cylinders to slide them around un-

der the drill press, and this same fix-

ture was used for holding them lure

also, the lining up being accomplislied

as before. This method was quite quick

and satisfactory as the operator became

quite proficient with a little practice.

®

ten metal, which is stirred rapidly till

the whole is melted. The lead and tin

are added last while liquid. The metal

is stirred and brought up to 1,700 deg. F.,

then poured into ingot molds.

WHITE METAL ALLOY.

A new white metal alloy of high lustre,

capable of taking a brilliant polish and

closely resembling silver in appearance,

lias been invented by Edward Smith.

London, England (U.S. Patent 1,114,-

0.55 "I . Owing to its close resemblance to

CYLINDER PLANIXG FIXTURE.

plate. A piece of heavy tubing was

turned to the same diameter as the

crank shaft, and on the one end was
shrunk a cast iron disk about twelve

inches in diameter this having a bear-

ing about one-half inch wide around the

circumference, and being relieved over

the rest of the face. The arbor was
placed loosely in the bearings before the

cylinder was bolted in the fixture.

A small jack was placed under the

cylinder by which it was raised the

proper amount and then turned until

the disk at the bottom of the arbor

showed a bearing completely around the

circumference. This bearing could

easily be determined by sight, as a small

error in parallelism between the centre

line of the cylinder and the planer table

silver and to its property of withstand-

ing atmospheric conditions to a great ex-

tent, the inventor claims it may even take

the place of silver for many articles, but

it is most suitable for the manufacture

of goods which are to be silver plated.

The mixture is as follows:

Copper 401b.

Nickel 81/2 lb.

Zinc 51b.

Tm 21/2 lb.

Lead lib.

To make the alloy, the nickel is first

melted with a flux of silica, and half the

copper is then added gradually and

mixed; the remainder of the copper is

then added. The zinc is next quickly

plunged beneath the surface of the mol-

CAST IRON GEAR TEETH.
SPUR gears made from patterns have a

certain taper (or, in foundry language,

strip), as is well known, for the purpose
of effecting a clean lift of the pattern

from the sand. The fitter and erector

should see that the thick part of the

tooth of one wheel or pinion is arranged
to run with the thin part of the other

wheel or pinion. If this is not done, the

wheels will run badly and may even
break down. The designer, the pattein-

maker, the moulder, as well as the fitter

and erector, must collaborate in tliis

matter, or it will be found impraetio-

able to suitably fix the wheels so that

thick and thin parts run together.

@
VANADIUM STEEL IN LOCOMO-

TIVES.

THE following table shows vanadium
parts applied to locomotives built or
ordered in the United States from Jan-

uary. 1913, to May 15th, 1914:

Number of Number of

Xanie of parts. engines parts

equip'd. applied.

Driving axles 479 1.297

Main rods .S77 822

Side rods 28-1 1.986

Frames 993 2.054

(rank pins 198 612

Piston rods 69 1.38

Springs (engine and
tender) 366 ....

Engine truck axles. . . 62 62

Wheels 700

Tires 1,150

Cylinders (vanadium

cast iron) 260 540

With the exception of wheels and

tires the foregoing applies to new power

onlv.

®
Australian Orders to U. S.—Australia

has recently furnished from $20,000 to

$25,000 worth of business to manufac-

turers at Milwaukee, Wis. The Affiliated

Manufacturers' Co. received an order

through Richardson, Orr & Co., its New
York representative, for about $11,000

worth of gas engines, and the Milwaukee

Concrete Mixer Co. for concrete mixers

valued at between $10,000 and $12,000.

A. W. O'Mara, Australian representative

of the latter company, visited Milwaukee

in person to place the order and to make

purchases of considerable other equip-

ment and material on Australian ac-

count.
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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

OUE LACK OF MANUFACTURING
EFFICIENCY.

By "President."

WHILE the European war has

given Canadian manufacturers

the greatest opportunity in their

history, it has also developed a line of

criticism of them that will undoubtedly

be heard much of in the years to come.

We are everlastingly hearing of Germ-

any's successes in many fields, and the

part that her efficient methods have play-

ed is always emphasized. One United

States manufacturer in the machine tool

and allied fields personally investigated

conditions in Germany with a view to

finding out why it was that the Germ-

mans were able to undersell him. He

had been under tlie impression that Ger-

man labor was very much cheaper, but

found that when taxes and cost of living

were considered, the Germans had an ad-

vantage of only 5 per cent, to 71/2 per

cent. Incidentally he found that German

workmen saved more money than the

averasre American workman. He also

found that the Germans studied organi-

zation and the elimination of waste,

much more than do the manufacturers of

Great Britain, the United States and

(iinada.

Most Canadian industries have start-

ed with small beginnings and there are

few successful manufacturers in Can-

ada who will not to-day look back and

express surprise that they had the pluck

to chance their entire savina-s and the

courage and perseverance to keep on in

the face of many discouragements. The

hardest thing they had to overcome was

a lack of organization and trained em-

ployees. Tliey, "themselves, were not

thoroughlv familiar with the work they

had undertaken and they had perforce to

instruct ignorant employees. They had

to flfrht the losses and worries the best

part 'of their lives before they sot an or-

sanization that was even fairly efficient.

The elimination of waste, which is ef-

ficiency, they knew nothing of in the

early days. The Germans on the other

hand were taught this lesson at t^ie out-

set and they have thousands of efficiency

experts and thoroughly trained men for

every department of their business.

Great Britain, too, in many lines is most

efficiently organized, and where she is

so the Germans have not been able to

compete with her in either cost of pro-

duction or quality. They iiave beaten

her in many cases in salesmanship.

Training Employees.

Kitchener says it will take two years

to train a man to be a really good sol-

dier. Yet the recruit is under capable

instructors all the time. His work is

simple. It is laid down exactly in the

drill books and when he comes to apply

his work in war he is under the direction

of more highly trained men than him-

self and is required chiefly to obey their

orders or use a fair degree of common

sense when otherwise.

If all this tr^i^ing is required to make

an efficient soldier how much more im-

portant is the question of training and

efficiency in the factory? It is the most

important matter before the Canadian

manufacturers to-day. It will be used

against them when they ask for more

protection, or when they oppose a low-

ering of duties because of foreign com-

petition.

To meet the situation effectivelv,

Canadian manufacturers must be able

to show that they are efficient. They

must have a man or men in their plant

who is responsible for this phase of

their business alone, and they must them-

selves read, and encourage their em-

ployees to read the best business niid

technical papers.

CREATING AND EVOLVING
INDUSTRIES.

By J. E. Cooley.

IXDUSTKIES as a rule are founded on

new inventions, and these inventions are

generally ideas that were first evolved

from the brain of some one man, who

had been or still is a workman.

If it were possible to trace backward

through the successive improvements of

any particular invention of what is now

a highly-perfected machine, and the

manufacture of which has developed into

a great industrial concern employing sev-

eral hundred hands, to find the beginning

of this invention, it would lead us to

some gan-et, some wood shed, or some

such fltted-up home workshop, where its

rudimentary design or crude model was

first brought forth.

The Lone Inventor.

Nowadays the work of experimenting

on changes and new designs in ma-

chinery made through the suggestions

of employees, is carried on in the fac-

tory, where they are later produced; but

the work of developing original inven-

tions—ideas that have never before

been brought out, are still more or less

as of old, carried on in humble sur-

roundings as already mentioned, being

very often done amid hardships, accom-

panied by great sacrifices, and by long

and patient earnest toil.

Why is this? Because, while inven-

tive workmen can have their ideas de-

veloped in places where they are em-

ployed, providing their ideas are suitable

or can be applied to machines or pro-

ducts already being manufactured there,

those who originate ideas on other lines

seldom have them accepted, and are ob-

liged to work and develop them on their

own account.

Having the confidence in the success

and usefulness of their inventions, some

few of these inventive workmen succeed

in bringing them out alone, while on the

other hand, a great many other workmen

with ideas just as useful and valuable

never attempt to do so, because they

lac'k initiative for one thing, and another

and most important reason is that they

require but never receive the proper en-

couragement to do so.

The greater number of inventions and

improvements are from ideas and sug-

gestions given to employers by their

workmen skilled and experienced in me-

chanics. It has always been a theory

of the writer, which is based only on his

range of experience and observation, of

course, that from five to ten out of every

hundred workmen in any given factory

are of a "mechanical turn of mind" or

inventors.

Workmen of skill and ingenuity are

always inventors, and though many of

them have valuable ideas, they are un-

able to develop them owing to their cir-

cumstances or for various other reasons.

The workman with an idea for a tapping

machine, when employed in a place

where cash registers are made, is as

much handicapped as the workman with

an idea for a cash register when em-

ployed where only tapping machines are

made, yet the fact so long neglected or

overlooked is that it is these stray ideas

developed that build up new industries;

and simply because of the lack of sup-

port or encouragement, many of the

ideas are lost or die with the brain that

conceived them.

New Ideas Stimulate Business.

liusiness is always dependent on new

ideas. That business which is popular

to-day, whether in manufacturing auto-

mobiles or fnrnisliing war materials, will

die out to-morrow, and must be super-
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sedeil liy sunietliinj!: else; and this fact is

always evident, that industry and wel-

fare are ever dependent on new ideas.

Where are these ideas to come from?

As already stated, the most of them

come from inventive employees.

If a latbe Imnd has an idea for a

new tool-holder, another workman an

idea for a quiek-acting wrench, still an-

other an idea for a universal joint, it is

to the interest of the employer to ferret

out these ideas and have them developed,

even though having heen perfected, the

originators cannot undertake the work

of manufacturing tliein. The principal

thing is to he the aid in bringing forward

the first models, for it is by this aid that

new industries are going to spring up

and, with them, new machinery require-

ments. Each manufacturer in taking

up this work or developing new ideas

helps to create new industries, and also

creates opportunities for himself to

serve them with machinery of his own.

Encouraging New Ideas Development.

Industrial committees wlio are ever

reaching out in trying to secure new in-

dustries to locate in their respective

communities will find it profitable to

take up the work of encouraging me-

chanics to develop their ideas by provid-

ing a place and means for them to do so.

With a very small outlay a public ex-

perimenting room could be fitted up with

a few lathes, one or two shapers, a large

and small drill press, and all the neces-

sary tools to use with these machines,

also a work bench with a few vises, and

a forge. The room should be provided

with a few closet spaces, where the in-

ventor can construct his invention in

secret and experiment with it.

Nearly every factory can boast of em-

ployee-inventors, many of whom are am-

bitious and desirous of having their

ideas developed, and if these could be

given a slight boost, or have the neces-

sary facilities provided, it is only reason-

able to believe that, wherever this aid

were given, greater industrial progress

would be realized.

®
FORGING HIGH-SPEED TOOLS.*

By G. W. McKee.

IN manufacturing high-speed tools, the

practice of forging should not be resorted

to, when machining without prohibitive

expense is at all possible. It can with

economy be limited to special lathe and

planer tools. Tools like punclies may be

easily forged, but they show a tendency

to burst, and results are uniformly bet-

ter when turned down from bar stock.

Care should be taken if the piece to be

forged has to be cut from a bar. Only

an expert can nick and break a piece of

high-speed steel from the bar without

damaging its structure. A better plan

is to saw it. High speed steel can also

he cut by a friction disc of tough steel

turning at high speed. This does not

take liiild well at first, but after be-

ing run awhile on high speed steel, it

produces a clean cut very rapidly.

In forging, the tool should he heated

shnvly and thoroughly to a temperature,

of 1,900° to 2,100° F., and maintained
at that temperature till the process of

forcing is complete. Precise tempera-
tures are not as essential as uniformity.

High-speed tools sliould not he stamped
and all nicks or marks should l)e avoided.

A scratch on high-speed steel acts some-
thing like a diamond scratch on glass.

Small invisible surface cracks caused
by imperfect forging frequently occur

at or near the cutting edge and cause

its destruction much sooner than would
otherwise be the case. Cracks can us-

ually be detected by moistening with

petroleum, wipins clean and rubbing
over with chalk. This renders the nature
of the cracks visible.

Excess metal or finish allowance
should be removed on a dry emery wheel

before hardening. The surplus metal

should be about 1-16 in. or more, so that

tlte quality of the steel forming the final

cutting edge should be of the best. It

is a very good practice, if conditions

make it convenient, to anneal after

forcing before final hardening. In lieat-

ing used or worn tools for forging or

recutting, care must be taken to heat

very slowly at first. Strains often exist

in the«e used tools due to heavy machine
cuts that have been taken, and unless

carefully heated they are liable to

crack.

®
ANNEALING HIGH-SPEED STEEL.*

By G. W. McKee.

A THOROUGH annealing of a blank
from which a tool is cut removes strains

due to casting and tilting, and very
markedly reduces distortion when the

tool is subsequently hardened. It also

minimizes risk of cracking in hardening.

This especially applies to tools having
projections or recesses of such a shape
that unequal expansion or contraction

would operate suddenly. It renders

high-speed steel sufficiently soft to be

readily machined, and it imparts in-

creased ductility. This is beneficial if

the tool is liable to encounter sudden
shocks.

Hiaii-speed stock, which used to be

supplied rough from the rolls, is now
usually furnished annealed. Some times,

however, it is put through the annealing

process again. Annealing can be car-

ried out by placing the pieces loose in

an oven furnace bringing the furnace

and contents up to 1,460° F. and holding

•From a p.iper before the Nat. Com. Gas
Association. New York.

at this temjierature for at least three
hours, in the meantime being sore to

maintain a reducing atmosphere within
the furnace. Shut off air first, then gas,

lute up furnace door and cover flue open-
ings, and allow furnace to cool with con-
tents. Otherwise, the tools can be packed
witii charcoal in a section of steel pipe
or cast iron box, and may touch each
other; but care should be taken that
they do not touch tiie sides of the box.
The container is then luted up and
placed in the furnace. They are heated
and cooled as above except for a longer
time and, of course, it is not necessary
to lute up the furnace when the gas is

shut off. In fact, the container may be
remove.! and buried in some insulating

substance like loose asbestos and the

furnace used for other purposes.

Some lars;e steel manufacturers recom-
mend the following (juick method for
annealing small parts that have to be
treated within a limited period of time:
Place the steel in furnace heated to 750°

F. and raise the temperature slowly to

1,.S00° F., siiut off the heat, and allow
the furnace to cool to about 750° F. (not

over), then re-heat the steel to 1,.S00°

F., and hold at this heat for 30 minutes.

Next remove from the furnace and allow

it to cool in the atmosphere. This pro-

cess is claimed to have proved a success,

and does not take over an hour for a

piece 1 in. diameter.

For all annealing operations, standard
gas-fire<l oven furnaces are suitable.

Industrial Accidents.—According to

Safety-Engineering, about 25 per cent,

of the accidents recorded under the Brit-

ish Compensation Act were due to in-

sufficient lis:hting of industrial shops.

German Patents in Ppor Demand. —
Despite the fact that some thousands of

patents are held by Germans and Aus-
trians, it is understood that not a dozen
applications for their suspension or re-

vocation have been made by Canadians.

Tliis. it appears, is also the case in Great

Britain, wliere the number of such pat-

ents held is. of course, very large, and
the number of applications for suspen-

sion surprisingly small. Although
the greater number of enemy patents

in Canada will not be ch&llenged,

this does not mean that their

German or Austrian owners will be al-

lowed to derive royalties from them.

Such would be contrary to the proclama-
tions forbidding trading with the enemy.
The same course, it is understood, will

be followed as with bonds and stocks

held by persons of enemy nationality,

that is, the royalties will be allowed to

accumulate until after the war. This
nill mean the diversion of many hun-

dreds of thousands of dollars from Ger-

many and her allv, Austria.
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Series of Practical Questions and Answers for Mechanics
Every care ia being taken to include only pertinent, practical questions, and give tame direct
reliable answers. Catch quettiont will be avoided. Arithmetic, contiating of simple addition,
subtraction, multiplication and division will be found a useful companion study.

Question.—A bar, 2 in. by 4 in., is held

by a cotter through the long: side, which
is IV2 in. thick. How wide should the

cotter be in order that it be as strong' as

the bar?

Answer. — 4— I1/2 = 21/2. Tensile

strengtii of bar is 21/2X2X100,000 =
500,000 pounds.

Shearing strength of steel= 70,000

pounds.

Cotter is in double sliear; therefore,

70,000

this becomes = 35,000 pounds per

2

si(. in.

Area of cotter cross section required

500,000
= = 14.28 sq. inches.

.35,000

14.28

W'uUU of cotter, then, is—— = 9.52,

1.5

or 914 inciies.

• • •

Question.—A safe weigiiins four tons

is to be lifted by four ropes. What size

should the ropes be? What would be

the difference if steel cables )ic used in-

stead?

Answer—Foiiuula L=:2()0 t"' where
(J= the circumference of the rope gives

a safety factor of about 4.

Load on each rope is 2,000 pounds.

Formula lieconies C

2000

V . or C :

200

V = \/10=.3.16 in.=-circnnifeiencc

200

3.16

of rope. Diameter= =1.01, or

3.14

1 inch.

For cable, 1.^1500 C, or C= V-
1500

2000

^V-
1500

4

3

1.16.

1.16

Diameter =

3.14

:..368, or, say, %-

incli (hIiIc.

Question.— In the design of an engine

cylinder the diameter is 12 inches and
the piston speed is 800 feet per minute.

What should be the dimensions of the

port?

Answer.—The length of the port is

usnallv made about "Yn of the diameter

of the cylinder. This gives -

12X7

8

101/2 inches. Say 10 inches.

Allowable steam velocity is about
(i.OOO feet per minute.

Necessary area of steam port=
12X12X.7854X800

= 15.08.

6,000

15.08

Width of port= = 1.508, or

10

11/2 inches.

Port opening allowed= 1.5X-8= 1.2,

or, say, li/i inches.

» • •

Question.—A wooden test piece is to

he turned down to 2 inches diameter in

the centre. How long must the larger

gripping parts be in order to prevent

them shearing off at the tensile breaking

point of the specimen?

Answer.—The average tensile strength

of wood is 10,000 pounds per square
inch.

Area of 2-inch circle is 3.1416 sq. in.

Breaking tensile load is 10,000X3.1416
31,416 pounds.

Length of shearing surface is 2X
3.1416= 6.2832 in.

Sliearing strength (with grain) ^600
pounds per sq. in.

Shearing strength for each inch of

length of grip, then, is 6.2832X600=
3769.92 pounds.

31,416

.Length of grip required is

3769.92

=:8 inches.

In practice these would be made about

twice this amount.

• • •

Question.—A gallery, whose weight is

computed at 800 tons, is to be supported

by 20 short posts. How much floor space

could be saved by using wood instead of

brickwork, adopting a safety factor

of 8?

800

Answer.—Load on each post =
20

= 40 tons= 80,000 pounds. Tn the case

of short posts, tlic bending stress does

not re(|uire to be taken into account.

{V)mpressive strength of wood is about

8,000 pounds per sq. in. With safety

8.000

factor of 8, this becomes i^lOOO

pounds. Number of

8

square

80,000

= 80

1,000

For brickwork, the compressive

2,500
strength of wliicli would be = 312.5

8

pounds per aq. in., the area required

80,000

would be = 256.1 sq. in.

312.5

Area saved in one column =: 256.1^

176.1

80= 176.1 sq. in.= sq. ft.

1728

For 20 posts this becomes

-

= 2.0.38 sq. ft.

176.1X20

1728

inches

Question.

—

\ smoke stack stay wire ia

fastened to a plate 20 feet above the
ground, which in turn is attached by
four i/4-ineh rivets. The stay wire ia

36 feet long. If strained to the break-
ing point, will the rivets fail by tension
or by shearing?

Answer.—Taking the vertical com-
ponent of the load as 20, the horizontal
component will be V(36'— 20') ==
V (1296-400) — V896= 29.9, say, 30.

Steel with a tensile strength of 100,-

000 has an average shearing strength of
about 70,000 pounds per sq. inch.

The strength, then, is as 10 to 7, while
the load is as 3 to 2, or the strength is

as 30 to 21, while the load is as 30 to 20.

The rivets, therefore, are weaker in
tension.

Question.—A i)ickling tank is three
feet wide, three feet deep and five feet
long. It is to contain a ton and a half
of iron castings. How many gallons of
pickling solution can be used without
danger of overflowing?

Answer.—Volume of tank is 36X36X
60 =77,760 cu. in. Oast iron weighs 450
pounds per cubic foot, or .26 pounds per
cu. in. Volume of 3,000 pounds of cast

30,000

iron is, therefore, — =11538.5 cu. in.

.26

Amount of pickle therefore ia 77,760

—

11538.5= 66,222.5 cu. in.

66,222.5

Xo. of gallons= = 238.8 gals.

277.274
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PROGRESS IN NEW EQUIPMENT
There is Here Provided in Compact Form a Monthly Compendium of

Marine Engineering Product Achievements

TYPE "E" NORTHERN CRANE
TROLLEYS.

THE trolley shown has in its sren-

eral form been on tlie market for

some time, but durino; the past

year or so several improved details have

been added, and it now appears in a form

.shiil't (iin he (|uickly lilted out wilhout

disturbing other parts. This cover can

be easily lifted, as ean the motor drum
•and otlier parts of the trolley, but tor

inspection and attendance, large man-
lioles are provided, so that it is not

necessary to remove the o;ear covers.
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very compact and simple unit. The con-

denser itself is of the well known
Wheeler rain-type, counter-current de-

sign, with top exhaust entrance, so that

the entire condenser and auxiliaries fit

directly beneath the turbine.

THE "LONG" STEAM TRAP.

IN this rather ingenious trap, the only

moveable part is the valve seat, and
this is placed on the end of a long cop-

per composition tube and draws away
from the valve by the contraction of the

copper tube as the temperature of the

steam falls, cooling the tube. Tiie valve

is set tight at or about 212= F. When
the temperature drops below this in the

tube, the valve seat moves away from
the valve and the water passes out.

INLET INLET
THE "I/ONG" STEAM TKAP.

When all the water has passed out, and
steam again enters the copper tube, the

temperature rises and the valve seat

closes up to the valve again.

Construction.

The body of the trap consists of about

twelve to fifteen inches of IVa-inch gal-

vanized iron pipe threaded at both ends

to take small brass castings. The copper

composition tul)e is screwed into one

brass casting and is about Va inch in-

side diameter. The composition tube

has a very large coefficient of expansion,

and extends up through the larger pipe

to nearlv the end of it. A valve is fitted

into the brass casting which is screwed

on the other end of the galvanized pipe,

and this valve closes down on a valve

seat which is fastened to the end of

tlie copper composition tube. Steam is

always inside the copper tube, and

when the latter is thus heated, the valve

is closed down tight on its seat. When
water collects, the temperature falls and
the seat is drawn away from the valve

and the water passes into the annular

chamber outside the copper tube.

Drains are fixed at either end of the

trap. Water may be piped from either

one of these drains and the other one

plugged.

Advantages Claimed.

Before the trap goes into actual ser-

vice all air and water are expelled from
the pipe or apparatus to which it is

connected, because the trap is wide open

when cold, and does not close until steam

appears. When in use, there is no pos-

sibility of freezing, if set so as to drain.

The action is automatic ai)d no valves

are required except those which control

the admission of steam to the appar-

atus to which the trap is attached. It

is regulated to work against any pres-

sure between 1 and 200 pounds per sq.

in., and being always open at the start,

it cannot become air-l>ound. It is cap-

able of draining from 900 to 1.500 feet

of one-inch pipe, and may be applied to

drain steam mains, or to drying-room

systems.

J. T. Long, c!o the McLaren Co., 585

St. Paul street, Montreal, is the patentee

and manufacturer.—®
REACTIVE FACTOR METERS.

THE art of electrical measurement has

reached such a state of perfection that

the introduction of a totally new tyi)e

of instrument to measure a quantity

not previously directly measureable be-

comes an event of great interest.

Although instructed to keep the

power factor of the circuits over which

they have control as near unity as pos-

sible, switchboard attendants often main-

tain a power factor of one or two per

cent, less than unity as being good and

do not try to improve it. Computation

find tests show, however, that a power

factor of even only one or two per cent,

less than unity is not as good as it ap-

|)pars to many station attendants, es-

pecially on rotary converters. At 98^/2

per cent, power factor, the armature cop-

per loss in the leading tap coils of a ro-

tary is almost half again as much as at

100 per cent, power factor. Under heavy

load this is often enough to cause trouble

in the tap coils. Also, the average heat-

ing in all the armature coils is about a

quarter again as much at 981/^ per cent,

power factor as at 100 per cent. The

capacity of the rotary is therefore de-

creased considerably.

The measurement of "idle current"

is in general a recent development, watt-

meters having been used recently so con-

nected as to measure the idle volt-am-

pere, or '
' wattless component. '

' TJie

reactive factor meter, however, corres-

ponds in its action to the power factor

REACTIVE,FACTOR .METER.

meter and bears the same relation to

the latter, that the "wattless component
meter" bears to the wattmeter." This

meter indicates the sine of the angle of

lag or lead instead of the cosine as in

the power factor meter. Unity power
factor is, therefore, indicated as zero

reactive factor.

If instead of the power factor meter

there is on the circuit a reactive factor

meter, a condition of 981^ per cent,

power factor is indicated as 171/2 per

cent, reactive factor, and the attendant

will be more on the alert and will be

more apt to improve it. Power facto*

and reactive factor are equal at the

value 70.7 per cent. At higher power

factor, the load conditions are more
conspicuously indicated on- the reactive

factor scale. At lower power factor, the

reverse is true. Reactive factor meters

are therefore recommended for use

RBACTIVE FACTOR METER.

only on circuits operating normally at

jiowor factors close to unity and which

never fall below 70 per cent.

The Westinghouse Electric Co. re-

active factor meter, which has been re-

cently introduced, operates on the rotat-
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ing field principle like their power fac-

tor meters, which have been on the mar-
ket for several years. A rotatinf>' field

is produced in an<;:ularly placed coils

connected in shunt with the metered cir-

cuits, one for each phase of the system

in the case of polyphase meters. In

their field is provided a movable iron

vane or armature, magnetized by a sta-

tionarj' coil whose current is proportional,

and in piiase with tliat of the line cur-

rent in one phase of the circuit. As the

iron vane is attracted or repelled by the

rotating- field of the angularly placed

coils, it takes up a position where the

zero of the rotating field occurs at the

same instant as zero of its own field.

Thus its position indicates the phase

angle between the voltage and current

of the circuit. The reactive factor meter

is tlien calibrated to read the sine of the

angle indicated while the power factor

meter is calibrated to read the cosine.

In the three-phase meter the rotating

field is produced by three coils spaced

(iO degrees apart ; in the two-phase meter
by two coils spaced 90 degrees; in tli.;

.single-phase meter the rotating field is

produced by means of a split-phase

winding connected to the voltage cir-

cuit.

The Westinghouse reactive factor

meters are enclosed in round dust-proof

cases, the type SI being 7 inches and
the type Tl being 9 inches in diameter.

They match in appearance the Westinsr-

house types SM and TM ammeters, volt-

meters and wattmeters. Tlie entire

pointer is visible, so that readings are

easilv made from a distance.

Question and Answer Series for Foundrymen
Foundrymen having difficulties in connection with

their work are invited to forward particulars of them to

thin department for solution. The greatest possible care

will be taken to give only reliable and tried-out advice on
all questions aubm-itted.

Question.—We make chilled car wheels

and occasionally pin holes appear in the

white iron tread underneath the skin.

"We would be pleased to have advice of

some remedy that "will overcome the

trouble.

Answer.—If you will give your chills

a light coat of kerosene and then rub

them with graphite until their surface

has a polish, I think your pin holes will

disappear. When the chilling iron con-

tains over 0.08 per cent, of sulphur, gas

holes can be expected at almost any

place in the castings. The addition of

one pound of ground 80 per cent, ferro-

manganese in the ladle to every 600 lb.

of iron is the best way of eliminating

these holes. The ferro-manganese should

be put in the ladle before the iron is

tapped in, as in this way it becomes well

mixed with the iron and has a chance to

throw off the objectionable gases.
• * •

Question.—We are making vise castings

with a steel chill cast into the jaws.

When these castings are machined, they

show blow holes on the surface between

the gray iron and steel chill. We have

tried several things to remedy this, in-

cluding linseed oil on the chills, also

borax, but have failed to get desired

results. The analysis of the iron we are

using is: Silicon, 2.45 per cent.; sulphur,

0.08 per cent.; manganese, 0.60 per cent.;

phosphorus, 0.65 per cent. ; combined
carbon, 0.10 per cent.

Answer.—If the steel chill is to be-

come a part of your casting, great care

should be taken to get a perfect union

of the two metals; but if tiie chill is

used only to prduce a hard surface on

your casting, the silicon contents of your

mixture is too high. Chills are coated

to prevent condensation of moisture on

the surfafee, as iron will not unite with

a damp or rusty surface. Use black ma-
chine oil on chill and if just to harden

the surface, it can be diluted with kero-

sene. If chill is to become part of the

casting, have it tinned or coated with

powdered aluminum mix«d with gasoline

and put in moulds just before casting, if

possible.
• • •

Question.—We have been trying to

make air-cooled cylinders from a semi-

steel mixture without much success. The
iron available contains 2.75 per cent,

silicon. We have been using 15 per

cent, steel scrap, and the metal is coarse

grained and very soft. We also have

added 1^/4 oz. of aluminum to 150 lb. of

the metal in the ladle. Can you suggest

a good semi-iteel mixture for this, and
the best method of charging.

Answer.—Your pig iron is too hiffh in

silicon to get a close-grained, hard iron.

Your mixture would bring your silicon

to about 2.30 per cent., when it should

be about 1.80 per cent, or even less. The
aluminum, while it helps to throw out

the gases in your iron, only makes it all

the softer. Ferro-manganese will give

you the desired results; in this case

about 20 lb. to a 2000 lb. charo-o. Charge

your steel on top of your coke charges

and scatter the ferro-maneanese on the

steel. The followinsr mixture cnn be

tried, using the iron you have on hand:

55 per cent, of pig iron containing 2.75

per cent, .silicon; 20 per cent, cast scrap;

10 per cent, car wheel; and 15 per cent,

steel scrap. If the scrap be hard, the

car wheel can be omitted. This should

be a fairly good mixture unless some of

your iron contains an excess of phos-

phorus or sulphur, which will prevent

ynu from obtaining the best results.

Without an analysis of your different

materials, it is impossible to suggest a

mixture intelligently. Consult a good

chemist.
• • •

Question.—Please give a mixture for

safety valves that will withstand a hy-

draulic pressure of 300 lbs. We have

tried out a mixture containing—copper

50 pounds, tin 5 pounds, zinc 2%
pounds, and aluminum IV2 ounces, but

this, when tested, leaked badly at a

pressure of 175 pounds.

Answer,—Aluminum should never be

used in any alloy that must withstand a

high pressure. It is particularly bad in

any alloy of bronze and should never be

used in such metals. It is sometimes

used in yellow brass to improve the

casting qualities. If you will omit the

zinc in your formula and substitute 1 lb.

of phosphorus-tin, you would areatly im-

prove your mixture. The following alloy

can also be recommended : copper 90 lb.,

tin 10 lb,, and yellow phosphorus 4 oz.

In handling phosphorus great care should

be exercised. It can be secured in a

one-pound can and, after opening, it

should be plunged into water and kept

submerged. Another eood mixture is:

copper 90 lb., tin S lb., phosphorus-tin 2

lb.

• * •

Question.—We have several different

grades of iron in which the phosphorus

contents are very high and some very

low. They run from 1.50 to .3.25 per

cent, silicon and from 0.30 to 1.30 per

cent, phosphorus. It is contended that on

account of the difference in the meltin?

points that they will not mix properly

in the cupola, and that after being melt-

ed will float separately.

Answer.—Iron will absorb silicon, car-

bon, sulphur and phosphorus. The condi-

tion you speak of would apply only to

bodies like oil and water which have no

chemical affinity for each other. The
elements are all lishter than the iron.

iind after beinff chemically combined,

none of them will float unless more is

added than the iron can absorb. The iron

with the highest melting point should be

charsred underneath those with the light

melting point. The meltinsr points of t'^e

different STades are so nearly the same

that they practically reach the tap hole

at tlie same time, and the instant the

two molten irons meet they form a uni-

form mixture.
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fact that one's oceupation becomes dull and ininteresting
indicates either a stagnation of the mind and initiative or
a condition of not being permitted to exercise the latter
and to put one's ideas into practice.

It may be said that tlie greatest improvements still

consist largely of successful methods of preventing loss
through waste of materials. The superintendent of a
large English factory has recently reduced the oil cost
about 20 per cent, and the waste cost by about 60 per
cent, by the devising of a practical method for treating
dirty waste to recover the oil and remove the dirt. This
was^ done in a plant supposed to be modern in every
respect and whose range of product is small enough to
make a conservative foreman's duties rather monotonous.

The purchasing department of a well-known railroad
shop noticed recently that after the arrival of a new tool
room superintendent the purchase of the smaller sizes of
high-speed tool steel was discontinued and that there was
apparently very little increa.se in the amount of the larger
sizes bought. This toolmaker's experience goes to Show-
that it is best to use solid tools for the heavier machines,
especially tire lathes, necessitating the purchase of con-
siderable heavy tool stock.

It was found unsatisfactory, as has been recommended
by some, to weld a cutting section of high-speed steel on
to a bar of mild steel. This man was able, however, to
economize very much by welding short, broken or worn
high-speed tools together. The remainder of the short
pieces were being used up by being drawn down to the
smaller sizes for use in milling cutters or tool holders.
This was done under the steam hammer and in the spare
time of the .smith. The new tool maker declared that, in
this way, his predecessor had left enough small tool steel
to last for a considerable time.

®
TRADE RESULTS FROM STUDY OF GERMAN

METHODS.

THE maxim, "Capture the German Trade" has
scarcely gotten beyond the announcement stage.
Even neutral countries such as the United States

have found that, although Germany is at war and her
trade temporarily paralyzed, it must still be won by merit.
It has been discovered that German trade is the result of
German effort, German methods and even German tem-
peraments and cannot be readily appropriated by aliens.

The rapid growth of the commerce of Germany is ac-
corded many and various explanations. The one given by
British competitors is that its goods are cheap and, in
many cases, shoddy, while Americans claim that they are
manufactured by very cheap labor. In Canada, the only
article to be had in isolated lines has been that which is
"Made in Germany." This remarkable development has
been attained while the people of the country have been
supporting a most arrogant aristocracy, to say nothing
of recently the greatest military organization on earth.

Even though it be granted that some of Germany's
business, and especially advertising methods, have been
suspicious, there is somewhere in the great organiza-
tion, to be found many leasons of value. The war has
been successful in that it is teaching us to get along
without German goods and forcing upon us a study of the
German people and their recent prosperity. It is tnie that
the workman of Germany can .save less from his earnings
than his fellow in any other country, yet there will no
iloubt be found enough of good principles which we can
adopt, not to Germanize our own country in any way, but
to go one better.
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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)
Montreal.

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengamock 20 00

Summerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 00

Victoria, No. 1 18 00

Victoria, No. 2X 18 00

Victoria, No. 2 Plain.

.

18 00

Hamilton, No. 1 18 00

Hamilton, No. 2 18 00

$13 40
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MISCELLANEOUS.
Putty, 100 lb. drums $2.75

Red dry lead, 5 cwt casks, per cwt 8.00

Glue, French medal, per lb 0.14

Tarred slaters' paper, per roll .

.

0.95

Motor gasoline, single bbls., gal. .

.

181/2

Benzine, single bbls., per gal I8V2

Pure turpentine, single bbls 0.68

Linseed oil, raw, single bbls 0.56

Linseed oil, boiled, single bbls. .

.

0.59

Plaster of Paris, per bbl 2.50

Plumbers' Oakum, per 100 lbs. .. 4.00

Lead wool, per lb 0.08

Pure Manila rope 0.14

Lard Oil, per gal 0.60

POLISHED DRILL BOD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN
1/4 inch $7.25

5/16 inch 5.10

% inch 4.35

7/16 4.05

1/2 inch 3.80

9/16 inch 3.80

% inch 3.65

34 inch 3.60

7/8 inch 3.40

1 inch 3.20

Above quotatfonf* are per 100 lbs.

TWIST DRILLS.

%
Carbon up to 1% in 60

Carbon 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

DUfOuntK on .-.tondard liht.

REAMERS.
%

Hand 25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Center 25

Pipe Reamers 80

Disconntfi ntT Htandard list.

COLD DRAWN STEEL SHAFTING.
At mill 45%
At warehouse 40%
nlfiruuntH off Htnndard lUt. M'arehoune prire

at Montrfnl and Toronto.

TAPES.
Chesterman Metallic 50 ft. . .

.

Lufkin Metallic. 603, .50 ft. . .

.

Admiral Steel Tape. 50 ft. . .

.

Admiral Steel Tape. 100 ft. ...

Major .Tun., Steel Tape, .50 ft. .

Rival Steel Tape, .50 ft

Rival Steel Tape. 100 ft

Reliable .Tun., Steel Tape, 50 ft.

..$2.00

. . 2.00

. . 2.75

. . 4.4.')

.. 3..5n

.. 2.75

. . 4.45

. . 3 50

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., Dec. 7, 1914.—Condi-

tions liave not change<l a great deal dur-

ing the last week in the general metal

markets. Trade seems to be stimulated

by the better news from the various sec-

tions of the war zone. These reports

have had the effect of inspiring confi-

dence and this has been reflected to

some extent in the various departments

of industrial enterprise. Steel and pig

iron have not felt the improvement to

any great degree, however, business in

these branches still remaining particu-

larly quiet. Machine tool equipment

has been somewhat livelier due to re-

quirements for the manufacture of war
material. In the metal markets consid-

erable activity is to be noted. Copper
has stiffened a little and other metals

have advanced more or less.

In reviewing general conditions, it is

impressed upon one that the activity due

to the war orders, although large, in no

way makes up for the loss of trade due

t.i the war. Building operations alsj

have everywhere been curtailed.

The Steel Market.

Throughout this department the out-

standing feature continues to be that of

dullness. True it is that a slight im-

provement has been noticed of late, and
further developments in this direction

are anticipated as the result of an export

market being opened up to Canadian
steel companies througli the demand of

the Mother Country. Despite this, how^
ever, building and manufacturing have
been so greatly curtailed in a domestic
sense that the new market will only
partly aid to bring conditions to their

normal state. The manufacture of shells

still continues to keep many firms em-
ployed.

Pig Iron.

The pig iron situation remains ex-

ceedingly quiet as foundries are doing
very little. The mills have been so much
reduced that orders for pig iron have
greatly fallen off. Recently there has
been a tendency for prices to stiffen in

the United States centres. This, how--

ever, is no more than has been antici-

pated because iron was down to a ridicu-

lously low price.

Machine Tools.

The machine tool trade has been help-

ed somewhat by the purchase of various

machines for the manufacture of muhi-

SHEETS.
Montreal Toronto

Slieets, black. No. 28 .... $2.70 2 70

Canada plates, dull,

52 sheets 3 1

Canada plates, all bright. . 3 '

Apollo brand, 10% oz.

(galvanized) 4 '

Queen's Head, 28 B.W.G.. . 4 :

Fleur-de-Lis, 28 B.W.G 4 <

Gorbal's Best, No. 28 4 !

15

95

90

35

25

45

00

ELECTRIC WELD COIL CHAIN B.B.
3-16 in $9.00

¥4 in 6.25

5-16 in 4.65

% in 4.00

7-16 in 4.00

% in. 4.00

Prices per 100 lbs.

Size

1 in.

IV4 in.

11/2 in

13/4 in.

2 in.

2V4 in.

2y2 in.

3 in.

31/4 in.

31/2 in.

4 in.

BOILER TUBES.
Seamless Lapwelded
,$9.50

9.50

9.50 ....

9.50

10.00

11.50

13.00

15.00

19.00

24.00

$8.75

11.50

12.10

13.25

14.25

18.00

rrlcrn ppr 100 fert, Montreal and Toronto.

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble 50%
Standard 60%
Cut leather lacing, No. 1 $1.26

Leather in sides $1.00

WASTE.
WHITE. Cents.

XXX extra 11
X Grand lOVz
XLCR 093^
X Empire 083/4

X Press 073^
COLORED.

Lion 07
Standard O614.

Popular 05%
Keen Q 05

PACKING.
Arrow 15

Anchor 06
Anvil 07y3
Axle 09 '

WASHRR WIPERS.
Select white 06

Light colored 06V^
Dark colored 05

Prlcfn per lb.

BELTING RUBBER.
Standard 50%
Best grades 30%
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tions of war. This feature has served to

«ar<l off absolute stagnation. Mucli ma^
chine tool equipment is now being thor-

oughly overhauled and rejjaired. The
supply business still maintains its level,

quite a volume of business passing each

week, although no very interesting sales

have been reported.

The Metal Market.

Metals have been fairly active during

the past week, the feature being copper.

The price has taken (|uite an upward
jump lately, due to an increase in buy-

ing. Production of copper lias been

greatly curtailed because many of smelt-

ers closed down when the price dropped
below 12c. Those mines which produce

the lower grades of ores cannot operate

profitably when the price falls below 13c

or 14c. When the price lately dropped,

these concerns ceased operation, and
thus, with the present increase in con-

sumption, the supply was soon taken up
and the present stiffening of prices is a

natural result. Export of copper has

also tended to boost the price. On Dec.

2, the steamer Fraconia left New York,

having on board 50 tons pig, 250 tons

bar, and 175 tons plates. Tliis repre-

sented an export of 475^ tons of copper

on one boat. The copper imports

have been rather large in the United

States, during the first four days of the

montlv—695 tons of pig liaving been im-

ported.

Spelter continues to stiffen. A slight

increase is to be noted this week. There

have been no reactions in tin during the

week. Lead remains quiet, large am-

ount of this metal of course, being con-

sumed in the manufacture of ammuni-
tion. The demand for these purposes is,

however, easily taken care of. Antimony
has a tendency to strengthen also owing

to its demand in the manufacture of am-
munition. Aluminum shows signs of

becoming firmer.

Sheets—Plates, Etc.

The tendency in sheets and plates is

rather to weakness. Quotations are the

same as last week, but undoubtedly, to

land any large business, prices will be

cut.

Toronto, Ont., Dec. 8, 1914.—There is

no change of importance to note in the

industrial situation this week. A gen-

eral quietness prevails in business cir-

cles which promises to remain for some

time. This may be accounted for by

the season of the year as well as a re-

sult lOf the war . Since the initial slump,

however, there has been a gradual im-

provement and an increase of confidence

in business circles. The financial situa-

tion has improved considerably recently

but facilities for obtaining loans are

still very much restricted, a condition

which is natural considering the world-

wide money stringency. Until the out-

look for the latter imi)rove8 there can

be little hope for any pronounced busi-

ness activity. The restriction principal-

ly retards industrial development and
does net necessarily prevent business

from being carried on, providing orders

are obtainable. This is demonstrated
clearly, on the one hand by the decline

in the building trade and the small

number of factories being built or ex-

tensions to existing establishments. On
the other hand, many factories are busy

filling orders for war equipment, such

industries not experiencing any trouble

in obtaining financial accommodation.
The steel trade, which was the most

affected by the war, is showing signs of

a revival, although still below normal.

The building trade is quiet and manufac-
turing interests are operating below

capacity. The scrap metal market is

practically stagnant and prices have not

changed. Pig iron is flrmei and the mar-
ket is showing greater activity than for

any time since the war started. The
metal markets are firm, but business is

quiet.

Steel Markets.

The outlook in the iron and steel

trade is brighter and the volume of busi-

ness is gradually increasing. It is prob-

able that the market has reached the

low water mark and that the next change
will have an upward tendency. Pricer

are firm but do not show any sign of ad-

vancing, the demand being still compara-

.

tively light. Reports from Hamilton in-

dicate a stronger market and better de-

mand for steel products. The Dominion
Steel Corporation output for November
shows a substantial increase in rods,

bars, wire and wire products over the

corresponding month of last year, but

a heavy decline in pig iron, ingots and
rails. The company is making a line of

oval wire nails formerly made in Ger-

many. The Russell Motor Car Co. is

actively engaged on an order for 40
armoured motor cars for the War Of-
fice, while the Steel Co. of Canada re-

ports orders coming in freely for bolts,

rivets, etc., required by makers of agri-

cultural implements and wagons.

Notwithstanding the falling off in

earnings, the railways are buying roll-

ing stock, several nice orders having re-

cently been placed for freight and pas-

senger cars; some of these being of

steel construction. A few locomotives

have also been placed. These orders will

revive an industry which has been quiet

for several months.

The city of Toronto is in the market
for a considerable amount of cast iron

pipe and some valves. No decision has

as yeit been made public with regard to

the Don Valley section of the Bloor

street viaduct. If constructed of steel

it will be an important contract. Ten-

ders for the Rosedale Valley section are

now being called.

There are indications of a revival in

the steel trade in the United States and

the outlook is more hopeful. Prices are

firmer, hut unchanged.

Pig Iron.

There has been recently considerable

activity in the pig iron market in the

States, which may affect the Canadian

market. The Steel Company of Can-

ada is again producing pig iron at Ham-
ilton, having practically sold off their

stocks. Prospects for business are im-

proving, although tiiere is not a heavy

demand.
Machine Tools.

Dealers report general (|uietness in

tile machine tool business. The outlook

for any immediate improvement is not

encouraging, as few enquiries are being

sent out. An imjirovement in financial

conditions will be the lead to a revival

of the business. Machine shop supplies

are quiet and prices steady.

Metals.

The metal markets are quiet and

prices generally steady. The demand is

light with orders as a rule for small lots.

Consumers are not laying in stocks, pre-

ferring to buy for immediate require-

ments. This tendency has been general

for some time now and is likely to be fol-

lowed in the near future. The copper

market is quiet but firm with quotations

VaC higher. There is no change in the

situation with regard to the risk of car-

goes to Europe being held up when con-

signed to neutral ports. Under present

rulings, copper being contraband, is,

subject to seizure when destined to

enemy or neutral ports. Tin is less ac-

tive but quotations are firm. There is a

good supply of tin available and no in-

terference with shipments from the

Straits. Lead is firmer and unchanged.

Antimony is quiet with no change in

price. Spelter is stronger, having ad-

vanced ViC and being now quoted at 6c

per pound.

Trade Gossip

Shell Committee Appointed.—In addi-

tion to the Land Transport Committee

named some days ago in connection with

the purchase of motor trucks, a shell

committee has been appointed by the

Minister of Militia. These are advisory

and administrative boards. The mem-
bers of the Shell Committee are : Colonel

A. Bertram, reserve of officers, chair-

man; Colonel T. Benson, master-general

of ordnance; Hon. Colonel T. Cantley,

Lieutenant-Colonel C. Greville Harston,

chief inspector of arms and ammunition

;

Hon. Lieutenant-Colonel G. W. Watts;
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Major r. D. Lafferty, R.C.A., superin-

tendent Dominion Arsenal, and E. Car-

negie.

More Active at Sydney.—At the mo-

ment there are two thousand men em-

ployed at the Dominion Steel plant,

more than two-thirds full force in busiest

times. When the war broke out and

business the world over slumped, the big:

Sydney plant, in company with thous-

ands of other institutions, was compell-

ed to curtail its staff to the minimum,
and for a time things did not look any

too bright. However, bit by bit, business

kept picking up. Rod, bar, nail, wire

and billet mills are working full time,

double shift, and a ten thousand ton

order of rails is being rolled. Four ship-

ments of wire have been sent to England,

and other shipments will follow as soon

ns possible.

Marble in Canadian West.— K. C. V.

Lett, colonization and tourist agent of the

Grand Trunk Pacific, who has just re-

turned from an extended tour through

central and northern British Columbia,

has brought in many valuable mineral

specimens, including clays which have

been proven by kiln tests to be suitable

for the manufacture of terra cotta, crock-

ery and other clay products of a su-

perior quality. In the same district, re-

ports Mr. Lett, graphite is found, and

further west, in the neighborhood of

Jasper, there are extensive deposits of

marble, beautifully veined and mottled.

Antimony Deposits.—Operations are

to be started on the antimony deposits

at Lake George. As this mineral is used

in the construction of shrapnel and (iO

per cent, of the world trade has hereto-

fore been enjoyed by Germany, it is felt

that there is a bright future for the in-

dustry. The Lake George deposits were

worked with profit previous to 1884, but

the price dropped to Gi/i cents a pound
and operations ceased. Later the com-

pany put up a mill and reduction plant,

but again closed down for lack of capi-

tal, and on account of the long haul to

the railway. The completion of the St.

John Valley Railroad to within three

miles of the plant solves the transporta-

tion difficulty and the increase in the

price of the metal to fourteen cents a

pound, encourages the hope that active

development will go on permanently.

Develop Canadian Mines.—The Mines

Department, Ottawa, has had many in-

([uiries as to Canada's ability to furnish

mineral products formerly obtained from

Germany or Austria-Hungary. Among
these are magnetite, molybdenum, tung-

sten, potash salts and the salts of stron-

tium, barium and antimony. There is a

big demand for magnetite, and if it can

be found where transportation is avail-

able a valual)lp industry should develop.

In Baltimore and Trenton, N.J., the

manufacture of potash from felspar is

being undertaken since the German sup-

ply is cut off. It is only a question of

manufacturing at a sufficiently low cost,

for there are ample supplies of felspar

in central Ontario and Quebec. V-tron-

tium is found in Renfrew county md
near Brockville.

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. Cat-
alogues 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

Cable Address,

Argentine Republic.

H. R. Poussette, 27S Balearce, Buenos Aires.
Canadian.

Australasia.

D. H. Ross. Stock Exchange Building, Melbourne, Cable ad-
dress, Cancoma.

British West Indies.

E H. S. Flood, Bridgetown, Barbados, agent also for tbe
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 6 Klukiang Road, Shanghai.
Cancoma.

Cuba.

Newfoundland.

W. B. Nicholson, Bank of Montreal BulMlng, Water Street.
St. .Tohn's. Cable address. Canadian.

New Zealand.

W. A. Beddoe, Union Buildings, Customs Street, Auckland.
Cable address, Canadian.

Cable Address

South Africa.

W. J. Egan, Norwich Union Buildings, Cape Town,
address, Cantracom.

Cable

-Acting Trade Commissioner, Lonja del Comerelo, Apartado
12flO, Havana. Cable address, Cantracom.

France.

Phlllipe Roy, Commissioner General, 17 and 19 Boulevard
des Capuclnes, Paris. Cable address, Stadacona.

Japan.

G. B. Johnson, P.O. Box 109, Yokohama.
Canadian.

Holland.
LIthgow, Zutdblaak, 26, Rotterdam.J. T

Watermlll

Cable Address,

Cable address.

United Kingdom.

E. de B. Arnaud, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

.T. 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, Canacom.

Harrison Watson, 72 Baslngball Street, London, B.C., Eng-
land. Cable address, Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

British West Indies.

Edgar Tripp, Port of Spain, Trinidad.
ndlnn.

K. H, Curry, Nassau, Bahamas.

Cable address, Can-

Colombia.

A. E. Beckwith, c-o Tracey Hmos, Medellln. Colombia. Cables
to .Marmato, Colombia. Cable address, Canadian

CANADIAN HIGH COMMISSIONER'S OFFICE

Norway and nenmark.

C. E. Sontum, Grubbeged No. 4, Christiana, Norway. Cable
.nildress, Sontums.

South Africa.

D. M. MrKlbbln, Parker, Wood & Co.. Buildings, P.O. Box
558, Johannesburg.

E. J. Wilkinson, Durban, 41 St. Andrew's Buildings, Durban,
Natal.

United Kingdom.
L. Grlirith, Secretary, 17 Victoria Street, London, S.W., England.
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MOND NICKEL CO. ENLARGING
PLANT.

TUK Moiui Nickel Co. is offering an

issue of £500,000 six per cent. re-,

ilcoraable debenture stock at 99.

The stock ranks after the £3,750,000 Ave
per cent, first mortgage debenture stock,

subject to which it is a floating charge

upon the undertaking and assets of the

company. The proceeds of the issue

will be used for extension of the com-

pany's plants in both Canada and Great

Britain.

The Mond Nickel Co., which was or-

ganized in 1901, to acquire the process

for the extraction of nickel invented by
Dr. Ludwig Mond, as well as the latter 's

nickel and copper mines in Ontario and
refining plant at Swansea, Wales, has

made dramatic progress in its compara-

tively short career.

Announcement that the company is

to extend its Canadian works is natur-

ally of interest in view of present condi-

tions. The immediate market for nickel

is limited only by the war restrictions,

forbidding export from Canada to the

countries of Europe. The requirements

of the allies, however, are quite evi-

dently in excess of the world's supply

of Canada; hence the decision of the

Mond Company to enlarge its plants.

LUMBER BUSINESS IN WEST.
IT seems likely that an adjustment of

the lumber business in Western Canada

will take place during the next twelve

months. This will come as the result of

a great lessening in operations in the

woods. It is stated that practically no

work will be done this winter in the

nrjountains by the numerous mills in that

district. On the Pacific Coast very few

of tlie mills are at work at the present

time, and a number of them are shut

down indefinitely.
' In Manitoba, Saskatchewan, and ;n

Northwestern Ontario, comparatively

few men will be sent into the woods, ac-

cording to present expectations. The

Prince Albert Lumber Co., which under

normal circumstances would have from

1.000 to 1,200 men at work this winter,

will open two or three camps with about

200 men. The Eainy River Lumber Com-
pany, which, under ordinary circum-

stances, would have from 2,000 to 2..500

men at work, will have about 400. The

Red Deer Lumber Co. has very large

stocks on hand and will not employ any

iiien during the winter months in the

woods.

The portion of Canada, which is like-

ly chiefly to be aflfected by the hngc de-

uKuid that will arise on the termination

of the war, consists of the provinces of

Xova Scotia, New Brunswick, Quebec
and Northern Ontario. It is stated that

the mills of Nova Scotia and New
Brunswick are working overtime now
preparing orders for Great Britain and

getting ready for the demand which will

occur later.

DOMINION COAL CO. OUTPUT.
STEAMERS bearing coal for the Do-

minion Coal Company this year made
280 trips with 1.953,316 tons of coal for

delivery to St. Lawrence river points, as

compared with 1,714,276 tons during the

navigation season last year in 258 trips,

being an increase of 239,040 tons.

In addition to the total for 1914, ar-

rangements have been made to deliver

via Portland, Me., for the same territory

about 75,000 gross tons, making a grand

total for the year in the St. Lawrence

district of 2,030.000 gross tons. The
greater part of this amount has been de-

livered in Montreal, 1,633,988 tons in all,

as against 1.457,647 tons last year.

Of this year's deliveries in Montreal,

643.279 tons have gone to Hochelaga and

990,709 tons to Windmill Point. Last

year 629.716 tons went to Hochelaga

and 827,931 tons to Windmill Point. The

rest of the coal was delivered at the fol-

lowing points: Quebec. 109,968 tons this

year as compared with 106,109 tons last

year; Three Rivers, 153,636 tons this

year as against 68,088 tons; and Levis,

55,724 tons as compared with 82.432 last

year. Levis, is the only point showina: a

decrease in the amount shipped this

vear.

PIT PROPS FROM NEWFOUNDLAND
THE report of the special commission

now in London, Eng., which visited

Canada and Newfoundland to investi-

eatc the resources of these two countries

with a view to drawing upon them for

a supply of timber pit props, used ex-

tensively in mining and hitherto secured

from Baltic ports, is still withheld, but

your correspondent gathers that their

recommendations mainly favor New-
foundland and Nova Scotia. Quebec has

favorable points, but the district evi-

dently suiTered in the consideration

given it by the commissioners from the

circumstances that they did not pay it

a personal visit.

It is further gathered that the ques-

tion of the difference in prices asked by
the Canadian producers and those hither-

to paid presents an obstacle, ftir a tem-

porary supply only. The commissioners
acknowledge that both the Dominion of

Canada and Newfoundland have good
timber resources, much of them being
suitable for their special puri)ose. As a
result of the representations of a depu-
tation from the Scottish ciial owners,
the railway executive committee has
agreed to a reduction of rates for the
carriage of pit props in Scotland.

®
FISHERY RULES TO BE

REVISED.
NEW regulations governing the carry-

ing on of fishery operations in interna-

tional waters, such as Lake Ontario, the

St. Lawrence, etc., will be prepared by
the Naval Service Department at Otta-

wa this winter. They will be promul-
gated next spring, and will then go into

effect to replace the regulations formerly
in effect under the terms of the Interna-

tional Foood and Fishes Treaty. This
treaty, as was announced some time
ago, has been allowed to drop by Canada,
the L^nited States not having put it into

effect by necessary legislation.

Canada thus resumed her liberty of

action, and will proceed to demonstrate
that she has done so by replacing the

regulations which have been in effect for

some years past under the international

treaty by new ones. The latter will prob-

ably be somewhat less strict, and more
in accord with the United States regu-

lations. This will remove a grievance on
the part of Canadian fishermen, who
have in the past been forced to observe

the treaty regulations, while their rivals

across the border were under no such

restrictions. xVs Ontario is proprietor of

its own fisheries, the Dominion authori-

ties will confer with those of the pro-

vince before taking action.

®
WELLAND CANAL PROGRESS.

SUPT. WELLER, in charge of the con-

struction of the new Welland Ship

Canal states that good progress is being

made in digging the new waterway, and
work will proceed all winter unless ex-

ceptionally severe weather sets in. Five
sections are now under contract—sec-

tions one, two and three at the Lake
Ontario end, section 4 and section 5, the

latter being the section from Allenberg

to Port Robinson, on which heavv cut-
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ting is being done. Nearly 3,000 men
are engaged on the work.

Evidence of the progi'ess made is

found in the fa,et that the contract-

tors are now putting in concrete in

all the sections for tiie walls of the new
canal. The estimate that the canal will

be completed by 1918 still holds good,

and it is expected that before long, con-

tracts for sections six to nine will be

let. Supt. Weller has seen nothing to

substantiate the report of a projected

attempt by Germans to wreck the canal

and does not think any Germans have

been near tlie work. The canal, he pays,

is well guarded.

®
NEW PULPWOOD REGULATION.
WHERE there is urgent need of re-

lieving unemployment in the North and

a sufficient market cannot be found in

the Dominion for the Ontario pulpwood,

the Ontario Government will permit ex-

portation next spring.

Last year, following the great storm

that burst over Ontario and the Lakes,

causing immense damage to shipping and

timber limits, the Government made
provision for saving the fallen' timber

by providing legislation lifting the ex-

port restriction on pulpwood taken from
Crown lands. The result was that a

large quantity of pulpwood that would

have gone to waste if allowed to lie on

the srround was converted into money.
This year a similar plan will be fol-

lowed. The extent of fallen or burned-

over timber is not large, but it is thought

that where any quantity exists and there

is unemployment to be relieved, the De-

partment will not watch too closely

whether all the timber for export is

l)iirned or fallen stock.

The necessarj' legislation will be

passed next session.—®
DOMINION REVENUE

A decline of $24,000,000 in the revenue

of the Dominion for the eight months
of the present fiscal year is sliown in

the November financial statement pub-

lished on Dec. 4. The total revenue up

to the end of last month, since April 1,

the commencement of the present fiscal

year, is .$90,468,002, compared with

.$114,640,29.5 in the same time last year.

The November receipts for 1914 are $9,-

49.5,.5.3f). as against .$13,536,981 in Novem-
ber, 1913.

The big decline has been in tlie cus-

toms revenue. Postal receipts have

maintained a good average. From the

consoliffeted account $73,708,627 was
spent in the eight nmnths of this year,

compared with .$66,078,969 for last year.

On capital account,, the outlay lias

totalled .$28,231 .9.'i:i. a decrease of eiirht

millions. Tlic DnmiiiioTi dclit on Decem-

ber 1 stood at $364,843,247, an increase

of $12,167,848 for November alone.

SOO CANAL TRAFFIC.
THE statistical report of lake commerce

through the canals at Sault Ste. Marie

shows a decrease from that of October

of over three million tons. Grain and

wheat shipments are larger, but the re-

duction in iron ore tonnage accounts for

nearly all the reduction. Tlie total

freight carried through for the month

was 4,044,368 tons, three-quarters of

which was locked through the American

side. The total number of vessel pas-

sages were 1,355, of which 950 used the

American canal and 405 the Canadian.

The details are as follows:

Eastbound.

Articles. Amount.

Copper, short tons 24,454

Grain, bushels 14,936,019

Flour, barrels 1,221,841

Iron ore, short tons 1,115.779

Pig iron, short tons 2,666

Lumber. M. feet B. M 38,060

Wheat, bushels 32.770,253

General merchandise. short

tons 16.580

Passengers 292

Westbound.

Coal, hard, short tons 339,344

Coal, soft, short tons 868,382

Manufactured iron, short tons 22,535

Salt, barrels 100,362

General merchandise. short.

tons 121,468

Passengers 136

Summary: Vessel passages number

],.355; registered tonnage, net, 2.198,-

416: freight, eastbound, short tons, 2,-

677,685; westbound, short tons, 1,366,-

683. Total freight, short tons, 4,044,368.

®

Trade Gossip

The Canadian National Carbon Co.

has increased the capital stock from

$70,000 to $500,000.

Canadian Fairbanks-Morse Co., To-

ronto, have sold a Pratt & Whitney

lathe to John Inglis & Co., Toronto.

The Du Pont Safety Powder Co, of

Canada, Ltd., have changed the name to

that of the Palmer Perclilorate Powder
Co., of Canada, Ltd.

The Canadian Fairbanks-Morse Co.

announce that the Yale & Towne new
model, steel suspension, triplex block is

enjoying considerable activity. Among
other busine-ss in this line was an order

for two 2-ton hoists for the boiler house

at the new Provincial Asylum at Whit-

.
by, Ont.

Winnipeg, Man.—St. Boniface Hospi-

tal, operated by the Order of the Gray
Nuns, is being equipped with a 15-ton

refrigerating plant, furnished by the

Arctic Ice Macliine Co., Canton, 0.

Victoria, B.C.—The Hon. W. R. Ross,

Minister of Lands, recently announced

the sale of 200,000,000 feet of timber to

the British Columbia Sulphite Co., oper-

ating at Mill Creek, Howe Sound.

Toronto, Ont.—In accordance with

their announcement made some three

weeks ago, the Massey-Harris Company
opened their shops again on Monday.
A number of men were given employ-

ment, and as the works resume their nor-

mal capacity, it is probable that large

numbers of men will be taken on.

Stop Exportation of All Manganese.

—

The exportation of manageneses and
ferro-manganese from Canada has been

prohibited to all destinations, under an

Order-in-Council now passed. The or-

der is made to provide against man-
ganeses, for the manufacture of man-
ganese steel, reaching the Empire's

enemies from Canada.

World's Shipbuilding. — During the

last fiscal year there were added to the

sliipping of the world 713 new vessels,

with a gross tonnage of 2,020,185, ac-

cording to the annual report of Lloyd's

Register of Shipping. This is said to be

the highest total for any one year re-

corded in the history of the society.

About 60 per cent, of the total was for

the British Empire. The period covered

by the report ended June 30 last.

North Sydney, C.B.—Preparations are

being minlo for the reopening of one of

the open hearth furnaces of the Nova
Scotia Steel and Coal Co. It is under-

stood the company has an order for steel

from a Canadian manufacturing concern

which is furnishing certain material to

the Militia Department. The resumption

of work at the furnaces will mean em-

ployment for about forty men, some of

whom have been idle since the plant

closed.

Dominion Steel Output.—The condi-

tion of the steel business generally is

reflected in tlie monthly statement of

the Dominion Steel Corporation, the com-

parative figures of which for November

of coal and steel production, are as fol-

lows:

N6vember.

1914. 1913.

Pig iron 5,121 28,976

Steel ingots 1.5,740 27,120

Rails 2,727 1.1..348

Kods 3,967 2,507

Bars 2,1,34 1,798

Wire and products 2,-535 1.996



5;i4 N'oiume XII
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Establishment or Enlargement of Factories, Mills, Power Plants, Etc.; Construc-

tion of Railways, Bridges, Etc.; Municipal Undertakings; Mining News.

iingineering

Fraserville, Que.— it is reported tliat

extensions will lie made to tiie electric

light plant.

Ottawa, Ont.—W. Nixon, Slater St.,

is building- an extension to his eandy
factory. Refrigerating machinery will

be required.

Cobourg, Ont.—A by-law will be voted

on in January to raise $50,000 to take

over the plant of the Provincial Steel

Co., which has been shut down for some
time.

Winnipeg, Man.—It is reported that

the Globe Pump Co., of Green Bay, Wis.,

are negotiating for a site on which to

erect a pump factory. R. T. Byington
is the manager.

Sydney, N.S.—Official notification has

been issued from the Dominion Steel

plant that No. 1 blast furnace, closed

down since August, had been again re-

started.. This makes two furnaces in ac-

tive operation.

Toronto, Ont.—The Massey-Harris Co.

reopened its works on December 1,

when about five hundred married men,
former employees who had previously

been notified, went back to their old

positions. Others will be taken on as

soon as circumstances permit.

Medicine Hat, Alta.—It is reported

that Gilbert 11 int, of Walla Walla,

Wash., who . incorporated the Dominion
Harvester Co., of Medicine Hat, has

come to an agreement with the Alberta

Foundry Co., in this city, and that work
will be started at once.

Welland, Ont.—The new factory of

the Tuttle-Bailey Co. of Canada, being
erected in the South Ward, has

been completed, and will be occu-

pied some time this week. The dimen-
sions of the plant, which is constructed

of reinforced concrete and steel, are 200
by 100 feet, and the cost is $60,000.

Peter S. Gordon is local manager.

Fort William, Ont.—A contract for

the construction of concrete docks at

the Canadian Northern coal and ore

docks at Port Arthur has been let to the

Barnett & McQueen Co., and work will

be commenced as soon as the lake freezes

over, so as to allow the heavy equipment
to be moved out upon the ice. It is un-

derstod that the contract amounts to

$600,000.

Ottawa, Ont.—Two hundred motor
trucks will he ordered for the Canadian
forces at an approximate cost of half a

million dollars. The special committee
which has been laboring over the ques-

tion of selecting a standard truck has,

it is understood, practically agreed ujwn
the Kelly-Springfield type. The prob-

ability is that the parts will be bought
in the United States, and the assembling

done in the seven principal motor car

factories of Canada.

Port Arthur, Ont.—A permit for tlie

erection of a blacksmith and forging

plant at the yard of the Western Dry
Dock and Shipbuilding Co., Ltd., to be
erected at a cost of $25,000, has been
taken out. The building will be con-

structed of steel and brick. It will be
150 ft. long by 50 ft. wide, and will con-

tain fourteen forges and two forging

and welding machines, besides a five-ton

and a two-ton crane. It is announced
that work will be started at once.

Electrical

Lambeth, Ont.—A by-law has been
passed to authorize the raising of $4,000
for a liydro-electric power supply to the

village.

Drumbo, Ont.—Hydro-Electric lights

were turned on in the town on December
1 in the presence of the superintendent

of Hydro Power and a number of the

citizens.

Newmarket, Ont.—On January 4th

the ratepayers will vote on a by-law to

authorize the expenditure of $15,000 on
the construction of a sub-station for

hydro-electric power.

Guelph, Ont.—Consumers of electric

light and power in Gueljih have been
notified that on January 1 next the new
rates ordered by the Hydro-Electric

Power Commission will go into effect,

thus effecting a saving of approximately

10 per cent. The rates for commercial

lighting will be 6 cents per hour for the

first 30 hours' use and 2^2 cents per

hour for all over that, with a discount

of 10 per cent. The power rates will be

practically the same except for an addi-

tional discount of 10 per cent.

Municipal

Cochrane, Alta.—The town will prob-

ably install a waterworks system.

Winnipeg, Man.—The town of Trans-
cona will build a pumping station. Gen-
eral contractor, G. II. Archibald & Co.,

Winnipeg.

Weston, Ont.—A by-law will be voted
on by the ratepayers to authorize raising

$6,000 for extensions to the waterworks
system recently completed.

Vancouver, B.C.-The town of West
Vancouver have under consideration a
w-aterworks system. H. MePherson is

the engineer.

Peterborough, Ont.—The location of
the proposed sewage disposal plant is

proving a vexatious question. The plans
and site were approved of by the Pro-
vincial Board, but a number of resi-

dents in the district objected.

Moncton, N.B.—The city is making
arrangements for the street lighting of
the villages of Lewisville, Sunny Brae,
and Humphries. The question of street

railway extension is also being discussed.

E. B. Reesor is general manager of these

departments.

Owen Sound, Ont.—Another effort will

be made at the coming municipal elec-

tions to get sanction from the ratepayers
to expend $6,000 to make needed im-
provements to the Town Hall building,

the municipal offices and improved mar-
ket facilities.

Quebec, Que.—The City Council will

ask tlie next Legislature for power to

make an additional loan of $500,000 to

enable this city to municipalize, at an
approximate cost of one million dollars,

the light and power service of the Dor-
chester Electric Co.

Brantford, Ont.—The ratepayers of

Br.intford will be asked at the January
elections to vote on a by-law providing

for the issuing of debentures to the

amount of $100,000 for the (jompletion

of the waterworks scheme now under

way. This was decided at a meeting of

the Water Commissioners on Dee. 1.

Owen Sound, Ont.—The public utili-

ties of the town, which include the elec-

tric light and power plants, gas plant

and waterworks, will go under the con-

trol of a commission after the beginning

of the New Year. The Mayor and two

others to be elected will form the com-

mission. The Hydro-Electric will be fur-

nishing light and power here about mid-

summer next.
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Relative to Cam Grinding and Cam Grinding Equipment— I.

By Howard W. Dunbar.

The purpose of this series of articles is to describe as clearly as possible the methods em-
ployed by the Norton Grinding Co., Worcester, Mass., in the production of the maater cams
which are used for cam grinding. There are doubtless many of our readers whose knowledge
of the subject will be materially increased thereby. For the text and cuts we are indebted to

the Norton Co.

CAMS can be one of two types

—

those which by their nature and

size must of necessity be sep-

arate from the cam shaft (known as

loose cams), and which are located in

their proper relative positions by means

of a key-way or pin, or those more com-

monly used in the automobile engine in

which the cam and cam shaft are in-

tegral or of one piece. Since the princi-

ples involved in the g:ri!iding of these

are the same, the only difference being

in the type of equipment used, let us

take for consideration the latter type.

Essentials of Production.

To satisfactorily make master cams
tliat will produce cam sliafts in accord-

ing of the cam shaft itself, giving all

dimensions, showing the relative posi-

tion of one cam to the other, and giving

a completely dimensioned outline of

each cam.

Second, we must have a fly-wheel dia-

gram giving the opening and closing

points for the valves as marked on the

fly-wheel.

Third, we must know the type of lifter

used, whether it be roll, mushroom or

of special design, and if a roll type we
must know the diameter of the roll.

Fourth, we must have the clearance,

which is the distance that the lifter

moves under the action of the cam be-

fore picking up the valve stem. If no

This ansui - ^ Angle Of Opcning As Measui?eoOn Flywheel .

i I ITtLitrCAMOrANY;. Exhaust Cam.

This Angle- ^^ Angle Or Opening As MeasuitcdOn Flywheel

(ftuitrCAMOrAKv) CxhaustCam

Additional iNrof?MATioN Which Must bc Supplied

With All Offocira.

1. Clcapance: Of;

Inlet Cam CxhaustCaki^H FTcLiErCAMHi
CLEAfTANCE - DISTANCE THE P03M IfOO MOYtS BCTOffC VALVE

CoMMtNCtsTo Open.

2. DffAWINOS 0(T BLUt PfflNTSAS FOLLOWS;
A. IP iNTt&lfALCAHS-COMPLETt DETAIL OF CAM SMAPT

Giving All Dimensions.

a IF LOOSE CAMS-CoMrLETtDETAiLOPCAM Giving AllEhmwsioio

c. Flywheel Diagitam Of Valye Timing.

3. If TVpt ofValve Lifteto DiFFtirsFROMABOvc-FuirNiSH

Complete Details with dimen5ion3 iLLuarffATmo dcshsn.

FIGURE 2.

NAMEOFCU3T0MUT
NAMC OF AGENT
Cam drawino N? tiATE

FIGURE 8.

FIGURE 1.

ance with a customer's reiiuireraents, it clearance or a very small clearance is

is essential that wo slioiiM have full allowed, it is impossible to guarantee

and complete information pertaining to the operation of the cam shafts to come

the cam shaft. within our usual limit of one and one-

First, we must have a complete draw- half degrees. We have made cams where

this clearance was as small as .002 in,

but this is considered a very small

amount, and should be avoided if pos-

TAPPEIT

diagrammatic: illustration of
LI.MITS.

sible. The usual amount allowed for

clearance is .006 in. to .010 in.

Information Sheet.

For convenience in supplying this in-

formation we have arranged informa-

tion sheet, Fig. 1, to be filled out when
ordering master cams. On this sheet all

possible conditions have been consid-

ered, and if the blank spaces are pro-

perly filled in and the other require-

FIGURB 4.

ments complied with as noted, we will

be supplied with all the information re-

quired for making master cams, which,

when used in our cam grinding attach-

ment, will produce cams complying with

limits as shown below

:

Arcs of opening (angle A) (see dia-

grammatic illustration of limits) to be

correct with plus or minus IV2 degree.

All opening and closing points on the

cam shaft (i.e. the relative position of

one cam to the others) shall be correct

within plus or minus 1 degree. (Not ad-

ditive.)

The contour of the cam between the

opening and closing points D shall fit a
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lemale gauge (made to fit the model

cam) within plus or minus .003 in. for

small cams such as used on automobiles

and plus or minus .005 in. for large en-

gine cams.

When the concentric part of the cam
i.K within the limits allowed, tlie body

.x^&QAAtli

CLtAITANCt
CuiUUNaCiiicu.

Cam Outline.

FIGURE 5.

plus the lift or C must be correct within

plus or minus .003 in. for small cams

such as used on automobiles and plus or

minus .005 in. for large engine cams.

The concentric part B of the master

cam and product shall run true within

.001 in. (indicated).

Model Cam Feature.

Before starting the manufacture of

master cams, it is necessary to develop

model cams, which are an exact dupli-

cate of a pair of cams shown on a cus-

tomer's drawings. In order to insure a

correct model that will produce master

cams for grinding cam shafts which will

function as required, it is necessary to

insure that all information furnished is

consistent, and that no one requirement

makes another requirement impossible.

To this end we proceed to check up the

information, the following being a

brief description of the manner of de-

termining the functions of a cam out-

line.

When practical we do this by means
of figures, but in some cases, such as

CLEAIfANCt-

CUMANCCi
Camoutunc

I'IGCRE

curved side cams where the process is

long and tedious, we have found it best

accomplished by means of a layout ten

to twenty times the actual size.

To determine the opening angle of a

straight-side cam using a roll type of

push rod or lifter, let us refer to Fig.

2. Here A is the opening angle of the

cam arid is equal to B minus 2C, B be-

ing tbe included angle between the lines

drawn at right angles to the sides of the

cam, and is equivalent to 180 minus the

angle D.

C equals the number of degrees that

the cam moves while taking up the clear-

ance, and is known as the clearance angle

(it being understood that the clearance

is the distance that the lifter or push rod

moves, before picking up the valve stem).

The cosine of angle C equals R (the

radius of the concentric portion of the

earn) plus (r), (the radius of the roll in

the lifter or push rod), divided by R,

plus (r), plus E (the clearance), i.e.,

R-fr
Cos C = -

R_l_r-fE

D equals the included angle between

the sides of the cam, the manner of de-

termining this being described later.

E equals the clearance (which is al-

ways supplied by the customer).

R equals the radius of the 3oncentric

portion of the cam (taken from the cus-

tomer's drawing), while (r) equals the

radius of the roll (supplied by the cus-

tomer).

If the push rod or lifter is of the

mushroom type, and the cam has straight

sides, refer to Figs. 3 and 4 for the

method of procedure. Fig. 3 shows the

cam and the working conditions, the

FIGURE 7.

dimensions of which are furnished by

the customer. The angle A or the open-

ing angle is the figure to be determined.

To do this, draw an outline as shown in

Fig. 4, in which the radius of the con-

centric part is the radius of the cam,

plus the clearance, all other dimensions

being the same as cam outline on cus-

tomer's drawing. Figure the included

angle between lines drawn at right

angles to the side of this outline (the

method of doing this is described later),

and the resulting angle is the desired di-

mension or opening angle of the cam.

This applies when the mushroom over-

laps the toe of the cam as shown at X
in Fig. 3. If it does not over-lap but its

edge strikes on the flat side of the cam,

the only procedure is to lay out this

condition, using a scale cf from, ten to

twenty times actual size. These are very

unusual types of cams and should be

avoided because they are noisy and me-

chanically imperfect.

In curved-side cams using a mushroom
type or push-rod or lifter, proceed to

lay out from ten to twenty times actual

size and measure the opening angle. Re-

ferring to Fig. 5, draw outline of cam
in accordance with blue-print. Draw

clearance cirele and show the mushroom
on each side of the cam in position

where it is tangent to the clearance cir-

cle and the side of the cam. The in-

cluded angle between lines drawn from
the centre of the cam and at right angles

to the mushroom is the opening angle or
A.

Il a roll type of push rod or lifter is

used with a curved side cam, proceed in

the same manner and as illustrated in

Fig. 6. In the diagrams used, if the
cam is shown in full and dotted lines,

KNTRANT
fUKVES.

FIGURE 8.

it represents the cam in opening and
closing positions.

Again, if the mushroom has a round

end as shown in Fig. 7 it may be regard-

ed as a roll type push rod.

We cannot grind a cam with a re-en-

trant curve of less than 9 in. radius.

This is illustrated by Fig. 8. Our grind-

ing wheel is 18 in. in diameter which

cannot be varied for special eases (cams

ground in the No. 1 Loose Cam Grind-

ing Attachment on a 6 in. machine are

exceptions to this case, as a 14-in. dia-

meter wheel is used which allows for a

7 in. radius re-entrant curve).

To determine the included angle be-

tween the sides of a straight-sided cam
or the angle D in Fig. 9, proceed as fol-

lows, assuming that the undernoted di-

mensions are known :—R—the radius of

the concentric portion of the cam, F—the

distance from the centre of the cam to

the tip. and G—the radius of the tip of

the" cam.

The right angle triangle (a-b-c) can

be constructed, in which sides (a-b) and

(b-e) are known. Then the sine of angle

FIGURE 9.

(b-a-c) equals (b-c) divided by (a-b).

Two times angle (b-a-c) equals angle

D. This follows since (b-c) if extended

comes at right angles with the side of

the cam, and (a-c) is parallel to the

side of the cam, i.e.,

be
Sin angle bac =

2 X angle bac

ab
angle D.
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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

REAMERS AND REAMER HOLD-
ING.—II.

By Spring Craig.

IN
niiaking or buying reamers, one

question to decide is whether they

will be carbon steel or high-speed

steel. The high-speed steel costs more,

but if the amount of work to be done is

considerable, the difference in price will

more than be made up by increased pro-

duction and longer life of the reamers.

In most smaller shops there is to be

found a .set of hand reamers up to one

brass, and up to 0.010 inch for steel.

Chucking reamers for cast iron and

bronze have their ends bevelled about

thirty degrees.

Rake and Clearance.

Machine reamers for the same ma-

terial have the same width of lands,

the cutting or last clearance should,

preferably, be ground on with a disc

wheel or as large a circular wheel as

possible. A wheel too large will grind

the cutting edge off the lip following,

CE 3ffi
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even on a new lathe, turret niacliine or

automatic would be a lengthy and

tedious job. Next, the turret cannot be

depended upon to index exactly alike

each and every time, and the tail stofk

of the lathe will not always remain in

perfect alignment with the spindle of the

machine. To facilitate setting up and

to allow the reamer to centre itself, some
form of floating holder is used. In Fig.

4 are shown two styles much used in

general practice and often made by the

writer. The upper one in particular is

both efficient and cheap, while the lower

one is, by many, considered the best.

The part F is turned about 1-64 in.

smaller than the hole G, except at E.

when a ridge is left about the diameter

of the bore. The driving pin D is made
a driving fit in the body and a loose fit

in the adapter F. C is a Morse taper for

different size shanks to be used with

sockets. The body is cast iron and the

adapter machine steel, while T) is made
of drill rod or Stub's steel.

The lower type is a better style, but

costs a little more. The difference is

that pin H is tight in the adapter K
and loose in tlie body at T, with a centre

J, at the back, to take the thrust. No
ridge is left at H. These floating hold-

ers save broken reamers and tend to

produce rapid and accurate work. Tn

Fig. 5 are two views of an adapter that

pan be attached to the tail stock spindle

of an engine lathe. At K the holder is

bored out to fit the spindle and the cuts

show its working without further ex-

planation, more than to say that it is

cast iron. This holder can be used tn

hold simple boring bars. By drilling a

hole through it at T and .T, also by usin>r

taper reamer adaptor K. Fie. 4, it can

be turned into a floating holder.

The type of holder illustrated in Fig.

4 are designed tn be held in a turret

lathe, automatic or flat turret. With
tTiis floating holder fitted to the engine

lathe in a tool room jobbing shnp, or

small manufacturinc shop, reamers can
be used to the very best advantage for

rapid production and accurate work.

IGNITER DRILLING JIG.
By D. 0. Barrett.

IN tlie Jan. 29, 1914 issue of Canadiaji
Machinery, there was shown the draw-
ing for an igniter body for a gasoline
engine together with the turning and
drilling fixtures for same. This igniter

body was fastened to the cylinder by
means of three %" studs and the accom-
panying drawing shows the jig for drill-

ing the holes for these studs in the cylin-

der in which the igniter was . used. The
igniter hole was located near the head
end of the cylinder and was. accurately
bored for the igniter body. The locating

of the hole was done from the rough

casting ao that the distance from the

faced end of the cylinder was not al-

ways exactly the same.

The body of the jig is shouldered and
sets into the hole, and is squared up on
the cylinder by means of the steel piece

KIC. n. TAIL STOCK SPINDLE AD.iPTER.

A which carries at the outer end the

piece B; this is shoved up against the

head end of the cylinder which has been

previously faced, and brings the holes

for the igniter into their proper relation

with the centre line of tlie cylinder. In

order to clamp the jig in place, the cen-

tre nut shown is tightened, thus drawing

up the tapered centre bolt which pushes

out the three scjuare steel pieces S
against the side of the hole. This it will

be noticed, not only clamps the body of

the jig in the hole, but also the locating

piece A at the same time. The pieces S

are held in place by a plate bored out on

damping pieces and. relieves the prerfsure.

The drilling for_ihrs particular job was
done with a special three-spindle drill

head which will be shown at some future

time.

TRANSMISSION OF POWER BY
CHAINS.

TRANSMISSION OF POWER BY
CHAINS was the title of a paper recent-

ly read by H. T. Hildage before the Bir-

mingham As.sociation of Engineers. The
author stated that about a year ago
Hans Renold, Ltd., of Manchester intro-

dueeil the multiple bush roller-chain

which is built up of the inner combina-
tions of the bush roller-chain, threaded
upon a stud entirely independent of any
of the links, and consequently perfect-

ly free to rotate. Its power-transmitting

capabilities can be increased by in-

creasing the width. For example, an or-

dinary i/2-iii. pitch cycle-chain can be
made to transmit about 7 horse-power
at about ,3,000 revolutions per minnte,
and a multiple bush roller-chain, 5 in.

wide and of 6 by 6 combinations, would
reaxlily transmit 20 horse-power at

2,000 revolutions per minute, and be in

every way satisfactory. This is better

than could be done with a silent chain,

because a i/2-in. pitch silent chain to

transmit 20 horse-power would have to

be about 12 in. wide, and would conse-

quently be made up of several strands.

The general object of the paper was
to give information which would enable

every engineer to make his own chain-

wheels, as he now makes his own spur-

wheels. It also contained some discus-

sion of the limiting numbers of teeth

that should be used.

The Otis-Fensom Elevator Co., Toron-

to, has been awarded a contract for two
freight and six passenger electric elevat-

ors for the Examining Warehouse at

Montreal.

Contractors Sue C.N.R.—The Canad-
ian Northern interests. Sir William
Mackenzie and Sir Donald Mann, are

named as the defendants in a suit

brought into court at Calgary on Decem-
ber 9, through Lougheed, Bennet & Mc-

.1

11
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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.

CAPACITY.—III.

FIG. 4, Chart 45, shows the method
of finding the length of the hypo-

tenuse of a right triangle—that

is, the hypotenuse equals the square

root of the sum of the squares of the

two sides; thus the hypotenuse of a

right triangle whose sides are 10 in. and
18 in. will be

V'10'4-18'=\/424= 20.59 in.

This may be more clearly seen in

Chart 46.

Circt/iar /2reas.

four-piece flaring pan ; the body being

composed of 3 pieces of equal size, and
the bottom.

A pan similar to the above is required

to have an approximate eapacitj- of 24

quarts (6 U.S. gallons), the diameter

of the top being 18 ins., and that of the

bottom 15 ins. What will he the height

(h) and the radius (o c) and (o a) with

which to strike the arc forming the .top

and bottom of the blank?
To find the volume, multiply the num-

Then by formula:

—

Vol.= 1/3 h [A + a+ V (A+a) ] or,

Vol.

l-3h = or,

[A+a-f \/(A+a
Vol.

I]

h= 3— V-
[A+a+V(A-fa)]
1386

= 9.198

254.47+176.71-1-20.76

or approx. 9 inches.

A 'area e/ cir
area fo S ir

circles.

D 'C^iameter af.

'^1 <ii ^j d^- e/ia.

J)--/d^TdfVd^

Cut shows fr^tfiipd

S ft. square
diameter D.

A ras4 D

.,6 y^Tf/?f/\ +a -i-yf/i>ia]

Capacitu in U.S.ii. <Jat.

Cap, in Mr. Imp, fai X srr-a.

AKITH.METIC CHART 46. ARITHMETIC CHART 47.

The area of a circle whose diameter is

the hypotenuse of a right triangle is

equal in area to that of the two circles

whose diameters are the two sides of the

right triangle. By the continued use of

right triangles (as illustrated by the

two-foot square), the diameter T) may be

found for. the circle whose area equals

tiiat of two or more smaller circles. This

also applies to the areas of squares.

A square (x) whose side is the dia-

gonal of another square (y) is twice the

area of tlie square (y). If (y) is a

square 3 inches on a side, the area will

he 3 X 3 = 9 sq. in., and the diagonal

will be the square root of 3 sqiinreil pIiK

3 s(|uared or,

\/.3=-^-3' = V18 = 4.242 ins., then 4.242

X 4.242 = 18 sq. in.

In the sheet metal industiT', one of

the most common articles of mannfar-
ture is pieced ware. In many places it

falls to the lot of the tool-maker to lay

out the templet for the desired blank

from wliich the body of the article is to

be made. The first essential require-

ment is usually the capacity of the ves-

sel; from which the necessary dimen-
sions are detennined.

In Chart 47 is shown a skeleton sketcli

of an elevation and one section of a

her of gallons by 231. or (J X 231=1386 The radius 0. C may be found gra-

cubic inches.

Area of top =
square inches.

Area of bottom

square inches.

.7854 V)' = 254.47

.78.54 d" = 176.71

phieally or by calculation. To find by

the graphical method, lay off the eleva-

tion of the pan; produce the centre line

(e o) indefinitely, also the flaring side

(c a) until they intersect at 0, then

C and O A are the required radii.

//i:ating surface -

area
uiith

Qrea

of surface in contact
hot gases.

0/ flyue openings =

Urea af /oouer f/i^e sheet =

l&g^X ye£4)-98 95 '918-93 sf. in .

Urea t)f upper /-he s/)eet

(30 raff4, SS-S3 ' 60^-9/ SO. in.

i2rea of fire-dcx. s/ieti ^
,

'

36 X 3-1416 X /S ' /op6-S S^. in.

drea e/ smoAe-^ox .s/?eil =

30 X J/-f/£ X 15 ' /^l3-y Sf. in.

t2rea i>f ftue surface =

3 X 3-j4/b y S-5X //? X /4- gross"in.

Total ti -eat I no surface =

^IB-9 + 60!'-9-i-/636-S +l4t3-7 -h

3 ypg-s) T- /4 4 " 3^-63 sg. ft
Capacity in t/.5. gatlons =

f(48 x-yas4 x s6)-^J6'^x-?'eS4 x is) ±
(3d' X • rSS4 X IS)+ (3* X -^854 X 66 XI4)\\

^^31 ^ 613-8 yal. -^^J

ARITHMETIC CHART 4.S.
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By calculaliijii, we proceed on the

principle of the proportion of similar

triangles. Tlie right triangle o e c is

similar to that of a b c and the dimen-

i^ions of one can be found if we know

those of the other.

a b ^ h = 9 ins.

D—d 18—15
b c = = = 1.5 ins.

2 2

ac= V (al)= +bc=) = V (9'+1.5')

= 9.124 ins. or 9% ins.

be:ce== ac:oe or

ce X ae it X 9-125

<,P__ = =54.75 ins.

be 1.5

oa = 54.75 — 9.125 = 45.625 ins.

For the length of arc we have, for top,

1/3 (DX3.14i6) = 1/3 (18X3.1416)
=6 X .3.1416 = 18.85 ins.; these dimen-

sions being for tlio skeleton templet.

For the blank proper, allowance must

be made at the top for wiring and at

the bottom for double seaming, and also

at the sides; these conditions being gov-

erned by the size of wire and width of

seams.

In chart 48 is shown a sketch of an

upright boiler and the necessary rules

and formulae for .determining the capa-

city and the heating surface. The heat-

ing surface of all boilers is the area of

the total surface in contact with the

hot gases.

In the example here shown, the area

of the flue openings equals 3' X .78.54

X14 X 2 = 197.9 sq. ins.

The area of the lower flue sheet equals

the diameter of the firebox squared mul-

tiplied by .7854, minus the flue open-

ing, or (36'X-7854) — 98.95 = 918.93

sq. ins.

The area of the upper flue sheet

equals (30'X.7854) — 98.95 = 607.91

sq. inches.

The area of the firebox shell equals the

circumference inultipHed by the height,

or .36 X 3.1416 X 15 = 1096.5 sq. ins.

Area of smokebox shell equals 30 X
3.1416 X 15 = 1413.7 sq. ins.

Area of flue surface equals 3 X 3.1416

X 5.5 X 12 X 14 = 8708.5 sq. ins.

Total heating surface equals

r918.93 Jr- 607.91 + 1696^5 4- 1413.7

4. 8708.5) -^ 144 = 92.68 sq. ft.

Capacity in U.S. gallons equals the

volume of the boiler shell minus the sum
of the volumes of the firebox, smoke

box find fourteen flues, divided bv 231.

or 48=X-7854X96 — [(36'X-78.54X 15)

-f (30' X .7854 X 15) + (3' X .7854X
66 X 14)1 the whole divided by 231

= 613.8 gals. @
DIE-CASTING ALLOYS.*

By Chas. Pack.'*

THE alloys used for die-castings may
be divided into three groups, viz. : A.

*From a paper presentpd before the Ameri-
can In.stltiite of Mefals. ChlcaRO, September 8.

••Dophler Dle-Castlng Co., Brooklyn, N.T.

zinc alloys; B, tin alloys; C, lead alloys.

The writer in his experience has found
the constituents of Group A alloys to

vary as follows:

Zinc 70 to 90 per cent.

Tin to 20 per cent.

Aluminum to 5 per cent.

Copper 2 to 5 per cent.

Antimony to 2 per cent.

•Lead to 2 per cent.

A tyi)ical example of this group of

alloys is the following:—Zinc, 84.5 per

cent.; tin, 9.0 per cent.; copper, 4.5 per

cent.; aluminum, 2.0 per cent. Zinc

alloys of the type given have a tensile

strength not exceeding 18,000 lb. per sq.

in., and an exceedingly low elongation

and reduction of area. The strength of

these alloys compares favorably with

cast iron. Zinc alloys are corroded by
aqueous solutions of any kind, and
should not be used for food containers

or conveyors. Gasoline, which theore-

tically should be inert toward metals,

has been found to corrode zinc alloys,

when in direct and constant contact, due

to impurities in the commercial gasoline

sold to motorists. A good copper-plat-

ing, however, will aid a zinc alloy to re-

sist the action of gasoline.

Zinc alloy die-castings may also be

plated with nickel, silver, brass, etc., and
such coatings protect the castings from
corrosion. Zinc alloy die-castings may
be buffed to a beautiful white polish,

which, unfortunately, becomes dull upon
exposure to atmospheric conditions for a

few days. A permanent white polished

surface may be imparted to zinc die-

castings by electro-plating with nickel

and buffing. Of all die-castings produced

on this Continent and in Europe, ap-

proximately 85 per cent, are made from
zinc alloys, 10 per cent, are made from
tin alloys of group B, and 5 per cent,

from lead alloys of group C.

An understanding of the extensive ap-

plication of zinc die-castings may be

gained by a partial enumeration of the

parts for use in the motor vehicle in-

dustry : Magnetos, self-starting devices,

water-circulating pump bodies, force-

feed oil pumps, ball-bearing cages, speed-

ometers and wing nuts for windshields.

Many of the inventions patented an-

nually would not be commercial possi-

bilities if the present-day zinc alloy die-

castings were not available. The numer-

ous automatic vending machines on the

market to-day illustrate this fact.

Group B Alloys.

This group, containing 60 per cent,

and upward of tin. may be said to con-

sist entirely of babbitt metals. The or-

iginal tin, antimony, copper alloy patent-

ed by Isaac Babbitt, has undergone

numerous changes. Constituents have

been varied, lead and zinc have displaced

the higher-priced tin in many cases, and

at tlie pi'useut time any white metal
alloy used for bearings is usually styled

babbitt metal. Die-eastings of this group
are mostly used for motor bearings, al-

though they are also used for machine
parts where resistance to corrosion is of

major importance and where high tensile

strength is not required.

In tile die-casting process, the metal
is poured under pressure into a water-

cooled metallic mold. The rapid chilling

produces a close-grained babbitt bear-

ing, free from blows and dross spots, so

often encountered in the place-poured

bearinj'. An automobile concern pro-

ducing 50,000 cars per year has used
successfully die-cast bearings for eight

years without a single complaint and
many die-cast bearings on that particu-

lar make of car have traveled 50,000

miles and more, only requiring slight ad-

justment occasionally. The alloy used

by this company is of the genuine bab-

bitt type, i.e., containing only tin, cop-

per and antimony in proportions varying

only slightly from the original Babbitt

formula.

The die-casting company producing

these bearings uses only primary Straits

tin, Cookson's antimony and the finest

drawn or rolled Lake copper. This alloy

is mixed by a process in which no con-

stituent is heated above 750 deg. F. and,

after mixing it, it is kept below this

temperature until cast. Die-cast bear-

ings made in this manner are far su-

perior to those cast in place around the

shaft and also more economical.

Under this group of alloys mention
must also be made of Parson's white

brass, an alloy of tin, zinc and copper.

This alloy cannot be cast in the plunger

type of machine (due to freezing of

plunger), and only with difficulty in the

air machine. The alloy, although par-

tially molten at 400 deg. F., is not thor-

oughly fused and entirely liquid until a

temperature of 1,000 deg. F. is reached,

at which temperature the alloy drosses

excessively, segregates easily and is in

general a poor die-casting alloy. There

has been, however, a demand for die-

castings of the tin-zinc-copper type, and

this has caused the placing on the mar-

ket of a bearing metal known as Comet
white bronze, an alloy consisting essen-

tially of tin, zinc and copper, in such

proportions and treated in such manner
as to overcome the objections to which

Parson's white brass is open, although

retaining its good bearing qualities.

Group C Alloys.

These alloys, containing 60 per cent,

and upward of lead, are so well known

as to require no further discussion here

beyond saying that the die-casting pro-

cess is not limited to any particular

composition and is applicable to all

alloys of this type.
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Series of Practical Questions and Answers for Mechanics
Every care is being taken to include only pertinent, practical questions, and give same direct

reliable answers. Catch questions will be avoided. Arithmetic, consisting of simple addition,

subtraction, multiplication and division will be found a useful companion study.

Questicn.—Will a boiler shell burst bj

ripping lengthwise or in a circular direc-

tion?

Answer.—Let the diameter be repre-

sented by D and the internal pressure

by P. The force tending to, split the

DXP
shell lengthwise is . The force

2

tending to rupture it in a circular direc-

D'X-7854XP DXP
tion is =

DX3.1416 4

The longitudinal strength is, therefore,

only half of the transverse strength.

• • •

Qaestion.—The analysis of our cupola

slag is silica 48.41 per cent., alumina

15.27 per cent., lime 17.87 per cent., mag-

nesia 3.22 per cent., manganese 1.60 per

cent., oxide of iron 13.14 per cent., and

metallic iron 9.20 per cent. We consider

this slag contains an unusually high per-

centage of oxide of iron. Is it possible

for us to control the nature of our slag

from day to day, and would the averag-

ing of percentaires of impurities indicate

the quality of iron we are melting.

Answer.—If you will use more lime-

stone and try to get your iron as hot

as possible, the percentage of oxide of

iron in your slag will be considerably

less and the metallic iron will also be

reduced. Run your cupola with the soft-

est blast yon can use and get your iron

right and use sufficient flux to insure a

fluid sl.nsr so that it will carry off all the

waste product. If your .slag is fluid, the

metallic iron will fall through it ond

the increase of lime will decrease t'n-

oxide af iron. Ide)^ slag should contain

abont 40 per cent, of silica.

• » •

Question.—We have been using 10 to

20 per cent, steel scrap in our cupola

mixtures to lower the cost and increase

the strength of our castings. The steel

scrap we are using is very lielit and

our melting losses are very heavy. We
would like to know whether you consider

it economical to use steel scrap, or to get

good machinery scrap.

Answer. — There is always a heavy

meltine loss when the scrap is very

light and rusty. In this case it would be

advisable to use scrap cast iron, even

if it be a trifle more expensive. If you will

charge your lisht scrap on the top of

your coke charcres and then cover it with

fine coke, you can melt fairly liuht scrap

with very little waste, as the pig iron

and heavy scrap on top of it push it

down quickly into the melting zone. If

you can purchase boiler plate clippings,

structural steel scrap, or old rail cut

into short lengths for the same price

as east scrap, it will be economical to

use this material. The main object in us-

ing steel is to obtain a close-grained,

strong iron.
• • •

Question.—The drivers of a locomo-

tive are 72 inches in diameter. If they

register 3,500 revolutions in going nine

miles, what is the percentage lost by
slippage ?

Answer.—Circumference of drivers^
72
— X 3.1416= 18.8496. Distance traveled

12

by drivers = 18.849 X 3500 =65,971.5

feet. Number of feet in 9 miles=
9X5280= 47,520. Slippage= 65,971.5—

47,520= 18,451.5 feet. Per cent, of

18,451.5

slippage= ^—-

—

X 100=28 per cent.

65,971.5

• • •

Question.—What is the approximate

water capacity in gallons of a return

tubular boiler, 18 ft. x 72 in. with 72

.3-inch tubes?

Answer.—Rule, from 2-3 the volume
of the shell subtract the volume of all

the tubes.

Volume of 2-3 of shell=72X72X-7854

X18X12X2-3=586,297.9584 cu. in.

Volume of one tube is approximated
3 X 3 X -7854 X 18 X 12 = 1526.8 cubic

inches.

Volume of 72 tubes= 109,929.6 cubic

inches.

Volume of water contained=586,297.9

—109,929.6=476,368.3 cubic inches.

476,368.3

Number of gallons= =1718,04
277.274

• • •

Question—An engine piston rod is 3I/4

inches in diameter, and the stuffing box
is bored to 4% inches. How much square

flax packing will be required if the box

is filled by 5 rings?

Answer,—The mean diameter of the

rinsr is 3'^-|-%=4 inches.

Ijcnsrth of each ring is 4X3:1416= 12.5664 inches.

Taking off about 0.1 inch for closing

up, this becomes 12.46 inches, or for 5

rings 12.46X5= 62.3 inches, or a little

over 5 feet.

Question—What would be the ap-
proximate weight of a steel chain of 290
links whose dimensions are: Length, 3.7

inches; length inside, 1.7 inches; outside
width, 3.3 inches; inside width, 1.3

inclies?

Answer,—The volume of the link
would be the volume of a circular ring
plus the volume of the straight sides.

The mean diameter of the ring is 3.3

—

1 = 2.3 inches. Circumference=:2.3X
3.1416= 7.215 inches.

Volume of ring = rx.7854 X 7.215
= 5.6666 cubic inches.

Length of straight sides= 3.7—3.3=
0.4 inch.

Volume= rX-7854X.4 X 2 = .62832
cubic inches.

Total volume of one link =5.6666+
.6283= 6.2949 cubic inches.

Weight of one link = 6.2949 X -28

^1.7625 pounds.

Weight of 290 links= 1.7625X290= 511.12 pounds.

Question.—A common squirt oil can
has a l)ody shaped like a segment of a
sphere. Its base diameter is 4.5 inches
and its height is 2.1 inches. How many
times could it be filled from a can con-
taining a gallon

Answer.—The volume of a spherical

segment is three times the square of the
radius of the base plus the square of the
height multiplied by the height and by
.5236.

Radius of base = 2.25; 2.25' X 3

= 15.187.

Height squared= 2.1'= 4.41.
^

4.41 + 15.187 = 19,597; volume ==

19.597X2.1X.5236= 21.5477 cub. ins.

277.274

Number of fillings= =:13.2

21.5477

Question.—The smoke outlet of a fur-

nace is in the form of an ellipse, whose
axes are 30 inches and 20 inches. What
diameter should a round connecting pipe
be to have the same area?

Answer.—The area of the ellipse is the
product of the axes of the ellipse multi-

plied by .7854, or

Area= 20X30X.7854= 471.24 sq. in.

Diameter of circle= the square root

of tlie area divided by ,7854, or

471.24

diameter= VC ) = V600
.7854

= 24,49, or, say, 241/2 inches diameter.
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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

12-INCH HEAVY DUTY CUTTING
OFF MACHINE.

THIS luaehine is intended prim-

arily for severing heavy bar stock,

such as nickel steel projectile

stock, axles, forgings, etc. The capacity

is 1214 in.; rounds down to 3 in., and
either square or hexagon stock of a

maximum that may be passed througli a

12-in. diameter circle.

As shown on Fig. 1, the machine is

equipped with a stock rack, usually 22

feet long, provided with a stock trolley

and measuring device operated close to

the machine. The bar is dropped on

the stock trolley, by which medium it is

forced througli the cutter blade, and as

stock is severed from the end of the

bar, its movement is constantly in one

direction. The stock trolley forces the

severed piece through the rear of the

machine; chips also being removed from

the rear.

The machine base is a heavy one-piece

casting weighing 18,000 lbs. On this is

a swinging head containing the cutter

rear view. The clutch is Hooded with

oil. The main pinion shaft bearings arc

,of bronze equipped with sight feed oil-

ers, the oil flowing inwardly and Anally

ending in the swinging head containing

the large cutter drum gear, thus keeping

this flooded and with its bearing, operat-

ing in oil.

The feed mechanism case shown at the

right on Fig. 2 is filled with oil. A high-

speed return clutch is provided, also a

clutch lor throwing in the in-feed, both

having automatic knockout, and being

controlled bv the inside lever shown on

Fig. 1.

The feed screw is of nickel steel, 31/2

in. diameter, and of coarse pitch, while

the feed screw nut is in two parts, with

oil pocket in the top nut, and provision

to take up lost motion by revolving one-

half of the nut. The corner gear box

and feed screw gear box are also filled

with oil, and all thrusts are provided

with extra heavy self-aligning ball

thrust bearings. All bearings are of

]>vcin7.e and renewable.

vided with three rollers, the two outer of

which run on the lower ways as shown;
the centre roller on the upper wedge
block, whicli is pivoted on one end of

the cylinder, and provided on the other

end with a vertical adjusting screw, 3 in.

diameter, passing through a swinging

nut C in. diameter, as shown at the end

of the main clamping lever. This lever

!ind all others are of O.H. steel. In tlie

end of the main clamping lever is an ad-

justing screw 3 in. in diameter, having

a heavy tool steel point, which bites di-

rectly on to the lar being clam]>ed. This

arrangement provides 1!>0,000 lbs. pres-

s,ire for securing tlie bar being severed.

It has been found that from 125.000 to

150,000 lbs. is necessary in order to pro-

perly hold tiu' bars under the pressures

with wliich the machine can be operated.

The lower V block supporting the bars,

there being one at the front and one at

the rear, have hardened faces, and also

are adjustable to and from the blade.

Tlie clamping arrangements admit of

urip|iinsr very close to the blade. The

FIG. 1. FUONT VIEW 12 IN, HEAVY DUTY CUTTING-OFF
.M.\ CHINE.

FIG, 2. liEAK VIEW 12-IN. HEAVY DUTY CfTTING-OFF
MACHINE.

blade with its ten cutters. The gear on

the cutter drum surrounding this blade

is 70-in. diameter, with 5-in. face of

semi-steel, and direct into this meshes

the main driving pinion, a crucible steel

forging integral with its shaft. On one

end of this shaft is the main driving

clutch, which is operated by one of the

levers shown on Fig. 1, the clutch being

provided with a shearing pin, discon-

necting all heavy rotating parts from

the cutter drum gear, in the event of ac-

cident happening to cutters.

On the other end of this shaft is the

upper cone pulley which drives the feed

mechanism shown at the right in the

The stock to be severed is clamped
with a powerful power clamping ar-

rangement, two clamps being provided

on standard equipment, one in the front

and one at the rear; only one of which is

used at a time, however. The rear

clamp avoids the necessity of removing
the bar and turning it end for end when
the short final cut is made on the last

end of the bar. The operation of these

clamps is indicated by the cuts. Each
of the main clamping levers weighs 800

lbs., and they are arranged for any pres-

sure from 100 lbs. up to 1,000 lbs. per

sq. inch, hydraulic air, steam or water.

The crosshead on the cylinder is pro-

heavy tie bolts receiving the strains

from the power clamping levers are of

3-in. nickel steel, and pass through the

steel shoes on which the clamping

levers are pinned, from the top down al-

most to the bottom of the base. There

are two of these tie bolts on each side

of the machine.

It has been the builders' experience

that hiarh-speed steel cutters in particu-

lar will not stand excessive vibration,

therefore in order to eliminate any pos-

sibility of vibration and to obtain a con-

stant steady drive, cutters are on the

bore of the blade and the driving gear

outside of that circle.
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Witli the powerful drive obtainable, it

has been found necessary to develop a
type of cutter blade and cutters of great
stren^nh. Between each cutter, whicli

is not a portion of the blade proper, are
inserted what are termed thrust blocks,

all of which are made interchangeable,

so that any thrust block may be located

between any pair of cutters. Pressure
placed upon the point of one cutter has
the tendency to revolve the entire inner

ring, and to resist this are the ten

pockets in the blade proper.

One cutter cannot be revolved without
revolving all, consequently any one cut-

ter in operation is backed up by the en-

tire tea pockets and all otiier cutters. If

the thrust block were a part of the

blade proper, then any pressure brought

to bear on the point of one cutter would
be taken almost wholly by that portion

of the blade immediately back of it and,

after severe duty or through broken cut-

ters, the blade invariably begins to bell-

mouth—that is, the cutter bearing in the

blade begins to force back after exces-

sive pressure, and the blade itself is

finally ruined.

In a severe test given this machine,

the makers have broken off the entire

ends of cutters, including wedges; in

one instance having broken three cutters

% in. and 21/2 in., together with the ends

of the wedges, witliout damage to the

blade.

When severing extremely soft stock

under heavy feeds, it is a common occur-

rence for the chips to become welded to

the points of the cutters, and to remove

these chips is, of course, desirable, if not

really necessary, as tliey cause cutter

breakage. For this purj^ose, eacli ma-

chine is equipped with a chip breaker,

which removes the chips from the

points of the cutters, allowing the latter

to again pass into the cut free. This

chip breaker is automatic, and a pump is

furnished so as to supply a copious

stream of water to keep cutters cool, a

drainage chamber being provided in the

bottom of the base and extending

through to the rear and the chip side.

The upper portion of the base is ar-

ranged with pockets and drainage ar-

rangements for taking care of this water

supply, and preventing it throwing on

any portion of the machine not intended

to receive it.

To operate the machine to its normal

capacity, a .3.5-hor8e power, 300 to 900

variable speed motor, is required,

mounted on a heavy bracket, as shown

at tlie rear and direct connected.

The size machine as described will, it

is claimed, sever 12Vi in- round nickel

steel armor-piercing stock at the rate of

8 cuts per hour for actual production

dav in and day out.

With these machines i.s furnislied, in

addition to the ('<iuii)ment noted above,

a special grinder, weighing 1,800 lbs. for

pr'operly sharpening the wide and round

nose cutters, and placing the proper

radius on the corners and the ends and

obtaining the correct overall length. The

round nose cutter projects slightly be-

yond the wide nose. The pockets in the

blade are variable. Those for the round

nose cutters are located the correct

amount nearer the centre of the blade

than are the wide nose cutters. All cut-

ters are then brought to the correct

length by means of the grinder in re-

moving stock from the adjusting pin at

the tail end of the cutter, consequently

a sharpened set of cutters is placed in

the machine without further adjustment.

It is possible, we understand, to remove

a dull set of cutters, replace them with

a sharpened set, and have the cutting-

off machine in operation within 15 to 20

minutes.

The total net weight of machine as

shown without motor is 55.000 lbs.; the

graph. Its operating and constructional

features are as follows:

—

Tlie low pressure is admitted to the

first cylinder, leaving the second cylin-

der open to the return line and, when
the low pressure has done its work in

the first cylinder, the high pressure is

turned in, while a check prevents the

liquid from the high pressure line from
ilowing into the low pressure line. The
valve can then be shifted to the position

which applies low pressure to cylinder

No. 2 and releases cylinder No. 1. A
similar valve is made with another posi-

tion, which applies high pressure to

cylinder No. 2, with No. 1 still open. In

most cases the last position is not neces-

sary, the work of cylinder No. 2 being

done at low pressure only, as in the case

of auxiliary return cylinders. On ac-

count of the length of the operating

lever, it is necessary for the operator to

stand above the level upon which the

valve rests.

The valve has five stems and checks,

and is suitable for a pressure up to

5,000 lbs. It is constructed from a spe-

cial grade of bronze made by the com-

jiany from patterns constructed in their

own pattern shop.

NEW 1IYI>RAULIC VAX,VE.

width, S ft.: the length, 15 ft.; and the

height, 9 ft. 6 in. The length of the

stock rack is 2.1 feet, being suited to the

handling of bars 20 feet or less in

lengtli. Blades, cutters, wedges, tlirust

l)locks and all other portions of the ma-

chine are interchangeable.

The Geo. Gorton Mtichine Co., Racine,

Wis., arc the designers and builders.

®
NEW HYDRAULIC VALVE.

'IllH IIYDIJ.MMC I'WKSS MFQ. CO.,

Mount Gilead, Ohio, has designed and is

placing upon the market a ftve-wav high

and low i)rc88ure double-actinu: balanced

f>oi>pet (iperatini: valve, which has many
unicpie and interesting features, and is

illustrated by tlic a< companying photo-

STARTING INTERNAL-COMBUS-
TION ENGINES.

A method of starting internal com-

bustion engines has recently been

patented by A. R. Bellamy, Spittlegate

Ironworks, Grantham, England, in

which the compressed air or gas

for starting purposes is introduced

around the ignition plug, which norm-

ally closes the inlet passage for the air

or gas to the cylinder, but which can be

adjusted to open the passage when the

engine is to be started. The accompany-

ing sectional elevation illustrates the ar-

rangement,- and shows the ignition plug

raised from its seat in order to allow

the compressed air to enter the cylin-

der. A is the cylinder end and B the

inlet for the passage of compressed air

or gas to the cylinder for starting pur-

poses. C is a mitre seat formed at the

inner end of the inlet passage B, and D
is the ignition plug which is provided

witli the usual contacts for making an^

breaking the electric i<rnition current

and with a mitre seat E adapted to fit

the mitre seat C. This plug D is of less

diameter than the inlet B in the cylin-

der end, so that an annular space G is

provided around it. H is the air-box

or chamber which is arranged on the

cylinder end, and the interior of which

is in communication with the inlet pas-

sage B. .7 is the branch which is later-

ally provided upon the air-box for the

admission of the compressed air or gas

for starting the engine.

An internal screw-thread is formed in
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the air-box or cylinder H, and K is a

lifting nut in the form of a hollow

cylinder having an external screw-thread

which engages with the internal screw-

thread of the air-box H. An internally-

screwed sleeve fits into the hollow nut

K, by means of which this nut is loosely

attached to the ignition plug by the

engagement of its screw-thread with an

external screw-thread upon the outer

end of the plug. The plug D is normally

INTERNAL COMBUSTION ENGINE
STARTING ARRANGEMENT.

—that is to say when the engine is run-

ning—screwed down on to the seat C by

the operating nut K. When, however,

the engine has to be started, the nut K
is turned so as to move the plug D from

its seat, thus opening up communication

between the air-box H and the cylinder.

MULTI-STAGE, MOTOR-DRIVEN
CENTRIFUGAL PUMP.

THE accompanying illustration shows a

three-stage centrifugal pump, of quite

small capacity, built for a head

of 150 feet, and driven by elec-

tric motor. The pump is equipped with

closed impellers, of bronze, polished all

over. The case is of east iron. The

coupling is of the flexible type, and the

design is such as to eliminate end thrust,

as well as give smoothness of operation,

combined with noiselessness.

The Smart-Turner Machine Co., Ham-
ilton, are manufacturers of this product.

®—
A MODEL DRAWING OFFICE SYS-

TEM.

In a paper read before the members of

the junior Institution of Engineers on

the subject of "A Model Drawing Of-

fice System," the author C. E. Ford,

said that the manufacture of small and

complicated apparatus, such as met with

in electrical instrument making, lends

itself by the very intricacy of the appar-

atus admirably to systematical subdi-

vision; a condition which is required in

order to avoid waste of time and ma-

terial. Since successful manufacture

depends entirely upon the proper sub-

division and distribution of labor, and

since practice has shown that tiie pro-

per way to obtain accurate detailing and

records is by means of systematized

drawings and the complimentary specifi-

cations, it necessarily follows that the

drawings are one of the most important

details of the system, and the starting

point from which the whole process of

manufacture springs. Further, if the

system has been developed on lines giv-

ing, besides the permanent manufactur-

ing details, facilities for the order and

sales departments to intelligently dis-

sect the apparatus, and follow up any

part thereof, without having to refer to

third persons, we shall have, as near as

is possible, an ideal system to ensure the

smooth and regular working of interde-

partmental management.

The system as laid out aims at ob-

taining all that is necessary, (a)—for

manufacturing; (b)—to avoid overlap-

ping in and to bring about uniformity

and interchangeability of manufacture;

(c)—for order and sales execution. For

the working of the system four kinds of

drawings are necessary. (1) — Stock

sheet. (2)—Assembling. (3) — Part

drawing. (4) — Partial assembling

drawing.

Stock List—Since in order to be able

to construct a piece of apparatus, we

must know its parts, a specification of

them will of course be the starting point,

and can be considered the backbone of

the drafting system. It is one of the

drawings which first of all should be

properly considered and roughly drawn

out when new apparatus has to be de-

signed, or an existing design modified.

Assembling.—Next to the stock list we

can consider the assembling drawing as

the most important link in the system,

inasmuch that the stock list indicates

be suijilivided into three .sections. (1)

—

special or individual; (2)—bare; (3)

—

finish. Section 1 covers all parts which

are entirely special and which for that

reason can only enter into the establish-

ment of one piece of apparatus. Section

2 covers all parts which are standard

in some respect, and which for that rea-

son can be used on a number of differ-

ent pieces of apparatus. Section 3 cov-

ers all parts \diieh can be converted

from any of the bare parts by simply ap-

plying an ornamental finish.

Partial assembliiia" drawing.—It is not

possible in every case to build apparatus

from individual parts, and for this rea-

son the partial assembling drawing is in-

troduced to cover such operations of as-

sembling as are subsequent to final as-

sembling.

In conclusion, the author mentioned

that although he only dealt with the sys-

tem as applicable to electrical appara-

tus, it could be applied to any branch of

engineering where a large amount of re-

petition work is in operation with equal

efficienev.

-@-

Samia, Ont.—The first war contract

to come to Sarnia was one received by

the Mueller Mfg. Co. last Friday, call-

ing for 50,000 brass parts for shrapnel

shells for the Dominion Government.

More SheU Orders. — It is reported

tliat orders aggregating about eight mil-

lion dollars for the manufacture of

shells for the British army are in pros-

|)eet for Canadian factories. Two hun-

dred thousand have already been made,

and 600,000 are in process of construc-

tion. The Minister of Militia some time

ago received an enquiry from the Bri-

tish War Office as to our capacity to

turn out shells, and a special committee

was appointed to deal with the matter.

As a result, Major-Gen. Hughes is now

able to report the extensive orders above

MULTISTAGE MOTOR-DRIVEN, CENTRIFUGAL PUMP.

a complete list of parts and materials

necessary; therefore the assembling

drawings should show h complete en-

semble.

Part drawing.—These drawings can

mentioned with further heavy requests

in prospect. They will be distributed as

widely as possible among steel works

and shops properly equipped to manu-

facture.
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ROLLING BACK THE TRADE DEPRESSION.
INDTTSTRFAL activity, not to speak of industrial enter-

prise, is still in the "do(r days," and what strikes ii.s

is that comparatively little effort, or at least infinitesi-

mal results as its consequence have accrued. The dispo-

sition seems to be that of expectation or, worse still,

working up excitement over some more or less ridiculous

and exirnvafrant proposition. Too much valuable time

and opportunity are bein? wasted in discussinsr proba-

bilities of our building submarines in wholesale fashion,

or in retailing stories of gigantic combines whose purpose

is the establishment of equally gigantic shell manufac-
turing plants. There is just about as much to be gained
in our adopted attitude as there are possibilities in the

realization of the schemes to which it applies, and better

far would it be for all concerned if we devoted our time
and attention to giving a lead by doing what lies to our
own hand. The following letter from David MeLain, of

Milwaukee, the well-known American foundry expert, is

not only refreshing on account of its splendid and good
sense optimism, but is clearly indicative as well of what
should be our part in rolling back the cloud of depression

which so threatingly challenges us. He says:

—

If you would refer to my advertisement on page
5 of the August issue of Canadian Foundryman. you
no doubt will be surprised to learn tliat I predicted

boom times in 90 days, and I believe I can hear you
say "Bunk," or "Mack over-reached himself this

time." The copy for this advertisement was fur-

nished you early in July, and represented the results

of a careful survey of conditions as reported to thi.«

office from many different sections of the United

States and Canada. There was no stopping the

boom under ordinary conditions, but you know "inan
proposes and the Kaiser disposes."

Naturally, after going on record through the

advertising columns of your paper I kept close tab

on the market and war reports through the month
of August and believed that September would open
up fairly active and close good and strong.

Beaten again, but by whom? Not the Kaiser
this time, but by the business men in general, who
had simply quit giving orders as soon as the war
started and, of course, if no orders are going out,

very little business is being done. I feel that the

war is going to be a long, drawn-out affair, because

even if the Allies do drive the Kaiser back into

Germany, how are they going to lick him there?

As soon as the Mohammedans get started, I am going

to quit reading the daily papers and devote all of

my time to my own business. Tiiis is my fourth

experience with the trade depression and can recall

that of 73, '93 and '07.

Should the war last forever—or should the rail-

road companies be unable to get their hundred
million increase—or should business men generally

allow ttiemselves to drift along until the sheriff gets

them, then I believe that if the small and medium
business men of Canada and the United States will

devote all of their energies to their business, tliey

soon will have no need to fear what the big fellows

are doing, as they themselves have it in their power
to say whether or not we shall have good or bad
times. I firmly believe that if every Ann requiring

equipment or material would place its order now,

the wheels of industry again would begin to turn

at a merry pace.

Foundry history shows, however, that there have
been more dollars and cents than common sense in-

vested in the business. The idea that a little sand
and a little melted iron will make a casting must
pass. Poor trade did not cause failures in one out

of every four foundries. Prices were as higli as ever

and wages did not materially increase. No. the

profit that was added to the ,iob in tiie office was
lost when the castings reached the shipping room.

Why? That's the puzzle, and the answer is

locked up in things that cannot be seen in the foun-

dry. A man may have eyes, ears and hands, but

unless he adds to these trained brains, he never can

l)e a success in the foundry or any other game.
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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)
Montreal.

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengarnock 20 00

Summerlee, No. I 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 GO

Victoria, No. 1 18 00

Victoria, No. 2X 18 00

Victoria, No. 2 Plain.. 18 00

Hamilton, No. 1 18 00

Hamilton, No. 2 18 00

$13 40
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MISCELLANEOUS.
I'litty, 100 lb. drums $2.75

Red dry lead, 5 cwt casks, per cwt 8.00

Glue, Freiicli medal, per lb 0.14

Tarred slaters' paper, per roll .. 0.95

Motor gasoline, single bbls., gal. . . ISVa
Benzine, single bbls., per gal 181/2

Pure turpentine, single bbls 0.68

Linseed oil, raw, single bbls. .... 0.56

Linseed oil, boiled, single bbls. .

.

0.59

Plaster of Paris, per bbl 2.50

Plumbers ' Oakum, per 100 lbs. .

.

4.00

Lead wool, per lb 0.08

Pure Manila rope 0.14

Transmission rope, Manila U.IS

Drilling Cables, Manila 0.16

Lard Oil, per gal 0.60

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN
14 inch $7.25

5/16 inch 5.10

% inch 4.35

7/16 4.05

1/2 inch 3.80

9/16 inch 3.80

% inch 3.65

%, inch 3.60

7/8 inch 3.40

1 inch 3.20

AboTe quotations are per 100 lbs.

SHEETS.
Montreal Turuiil

TWIST DRILLS.

%
Carbon up to II/2 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 on rtt.'^ndard list-

Sheets, black, No. 28 $2.70 2 70

Canada plates, dull,

52 sheets 3

Canada plates, all bright.. 3

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...

REAMERS.
%

Hand 25

Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Center 25

Pipe Reamers 80
DUrountH ofT (ttandard lUt.

00

90

4 00

4 25

4 00

.4 25

3 90

15

95

90

35

25

45

00

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

V2 rh.- :::r...:.:... 4.00

Priced ^er 100 lbs.

COLD DRAWN STEEL SHAFTING.
At mill 45r/,

At warehouse 40%
niHronntK off «t»mlar<l list. WarchoiHK- prlii-

at Moiitr«'nl and Toronto.

TAPES.
Chesterman Metallic. 50 ft $2.00

Lnfkin Metallic. 60.3, .50 ft 2.00

Admiral Steel Tape. .50 ft 2.75

Admiral Steel Tfipe. TOO ft 4.45

Major .Tun.. Steel Tape. 50 ft 3.50

Rival Steel Tape, .50 ft 2.75

Rival Steel Tape. 100 ft 4.45

Reliable .Tun.. Steel Tape. 50 ft. . . 3 50

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

$9.50

9.50

9.50

9.50

10.00

11.50

13.00

15.00

19.00

24.00

Lapwelded

$8.75

11.50

12.10

13.25

14.25

18.00

Prices per 100 feet, Montreal and Toronto.

BELTING—NO. 1 OAK TANNED.
Extra heavy, sgle. and dble. . 50%
Standard 60%
Cut leather lacing, No. 1 $1.25

Leather in sides $1.00

WASTE.
wuiTE. Cents.

XXX extra r^tlV. ;.:'::. :
.'. ... 11

X Grand- . . ..>... .... .•;-. ...... 101/2

XLCR :....• ..... 0934

X Empire 0834

X Press...... 073^

COI.ORBU.
Lion 07

Standard 06iA

Popular 051/2

Keen 05
PACKING.

Arrow 15

Anchor 06

Anvil 071/2

Axle 09
WASHED WIPERS.

Select white ... .. ;

.'

06

Light colored O61/2

Dark colored 05
Prices per lb.

BELTING RUBBER.
Standard 50%
Best grades 30%

The General Market Conditions and Tendencies

This section sets forth the

men qualified to judge the

are in close touch through

Montreal, Que., Dec. 14, 1914.-"Tii('

'jcMcral situation has undergone but lit-

tle change during the last week. Every-

tliing seems to he going on in much the

s."ime manner as before. The busines.^

placed by Britain for war material has

done a great deal for Canada, far more.

aw a matter of fact, than the mere em-

jiloyment of a large number of men who
would otherwise have been without work.

Tn many cases there has not been a very

large margin of profit in the execution

of these orders, the reason being that

prices to be paid for such material were

set in Britain, and alfhougli a smnll al-

lowance was undoubtedly made for the

'.ireator cost of lal)or here, the proportion

of cost to be allowed for production pur-

poses here is similar to thai allowed in

Britain.

Our shops have been so busy filling

orders, as it were, thai their i>roduction

sy-itottis have been in most cases iiurried-

ly made, to suit immediate requirements.

Thu.s small leaks and minor ineflficiencies

have been allowed to pass unnoticed.

With quiet times and the orders in hand
only admitting of a narrow margrin in

profit, we are undeigoing an experience

views and observations of

outlook and with whom we
provincial correspondents.

for the bettor in so far as efflcient, bet-

ter and more economical methods of

producticm are concerned.

This has a very deep significance, be-

eause it will mean more business will

be placed with us as a direct result. The
factor that has militated most against

Canadinu manufactured mechanical pro-

ducts has been tlie price, and if this can
he offset there will be a very much ex-

tended market opened up for our wares.

Our lesson will have been learned large-

ly through the placing of orders for war
material with us. The regular channels

liave, of course, not been the medium
through, which much business has been

placed since the war began, altjioush

there has been rather more activity lu

tliese directions than might have been
expected.

An pnrouragiijs; factor in this vicinity

lias \}(;en tlio o|)cnirig of, the Iprge plant

of the Arm-stroDfr-Wliitworth Co. of

Canada nt T.iong«euil, P.Q. Fn spite of
the general depression. I his plant has

been puslied through to completion with
all possible speed, and upwards of two
hundred men will shortly bo employed.

The Canadian Vickers. Ltd., have also
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beon pushing forward tlieir plant to com-

pletion, and wlien this has been accom-

plished, a large number of men will find

employment.

In and around Montreal there is con-

siderable activity, and although it is not

of the nature to produce immediate re-

sults, with the renewal of normal con-

ditions, a new era in the annals of Can-

adian manufacturing will have been-

ushered in.

The Steel Market.

Prices remain very much the same as

for some time past. With regard to

machinery steel, the demand still con-

tinues to be steady and prices have been

fairly firm. The present demand is,

however, rather lower than normal, al-

though representing a very healthy condi-

tion, taking everything into considera-

tion. In the structural steel, business is

extremely quiet, and not much change

is anticipated until the recommencement

of building operations in the spring.

Pig Iron.

Pig iron continues to be very dull.

Prices have a slight tendency to

strengthen, and sales are perhaps a lit-

tle better than have been for some

time past. Very little British iron is

moving. American furnaces are doing

most of the little business moving at.

present.

Machine Tools.

The machine tool market still remains

i-ather quiet. There is, however, quite a

little business doing in a small way.

Sales usufilly consist of one machine

only, or perhaps two; however, the net

total serves to keep organizations more or

less intact. The sjipply business remains

about the same as usual.

Metals.

The metal market has not been very

active this week. Coppiir has been the

chief centre of interest. Although no

actu.al increase in price has been record-

ed, the tendency is decidedly toward

stiffening and an advance is expected.

Tin also has stift'oried in price during

the week. The other metals have not

shown any particularly active signs, al-

though all prices remain firm,.

Toronto, Ont., Dec. 15, 1914.—The

general industrial situation is practical-

ly iinchanged; factories working on Gov-

ernment orders show continued activity,

but others, particularly lumber mills,

steel plants and general engineering

works, are quiet. From now until the

end of the year there will be some fur-

ther restriction of business, partially

on account of stock-taking. Tt is satis-

factory to note that further orders for

war equipment are being placed which

will continue to relieve the situation in

certain districts. In this respect a good

jiurpose is being served, even tliough it

is of a more or less temporary character,

that is, during tlie duration of the war.

There is a possibility, however, that on

account of this new business these in-

dustries will develop and enlarge the

scope of their operations.

Construction and development work is

still very much restricted, owing to the

difficulty of obtaining working capital

under the present conditions. The Do-
minion Government and some munici-

palities, however, are proceeding with

public works wherever possible. Owing
to the restriction in trade during the

past twelve mouths, manufacturers had
curtailed their operations and made
necessary readjustments in the conduct
of their business. On this account they

were better prepared to meet the pre-

sent conditions occasioned by the war.

The iron and steel trade shows a

quieter tendency but prices are firm.

The scrap metal market is dull, but

prices of scrap copper have advanced
slightly. Tin is unchanged but copper is

stronger and prices have advanced.

Other metals are generally firm. There
is a fair volume of business passing, but
orders are generally only to satisfy

immediate requirements. The pig iron

market is dull and prices unchanged.

Steel Market.

As might be expected at this time of

year, the iron and steel market is quiet,

although some contracts are being made
for delivery early next year. Building

operations are very restricted and manu-
facturing interests quiet : the demand
from these sources is therefore light.

Further orders for shells recently an-

nounced will cause increased activity in

the plants engaged upon the production

of the various parts. Being a jiew in-

dustry', much time and trouble is being

expended in producing a satisfactory'

shell, and the development of this in-

dustry will be followed with interest.

Perhaps the most important feature

locally, of recent date, is the awarding
of the contract for the Bloor street via-

duct, which will be built of steel. The
•cost is estimated at .$947,076 and ap-

proximately 6,800 tons of steel will be

required for its construction. Reports

from the United States indicate a better

feeling in the steel trade and an increase

in the volume of business. There have

been no important price changes at

Pittsburgh and local quotations are also

unchanged and firm.

Pig Iron.

There is little activity in tlie pig iron

market, business generally being .quiet.

Foundries are, generally spesiking, oper-

ating at considerably reduced capacity

and only buying to fill immediate re-

quirements. The recent activity in the

Buffalo market has not caused any

change in prices locally.

Machine Tools.

Tlie machine tool market is very dull.

Some tools have been purchased for ma-
chining shells and further orders may
be placed as that industry develops.

Local dealers report few inquiries of any
importance. There is a steady demand
for supplies but sales are generally for

small lots.

Ssrap Metals.

The market for scrap uietals is quiet

and the demand is light. The continued

strength of copper has caused an ad-

vance of 25c per hundred pounds in

scrap and composition. The new quota-

tions are as follows: Copper, light,

$8.75; heavy, crucible and copper wire.

$9.75; No. 1 machine composition, $8.75

and No. 1 composition turnings, .$8.25

per hundred pounds.

Metals.

There has been a little better demand
for some metals during the week and
more inquiries received. Prices generally

are steady with few chansres. Copper is

showing some strength in the London
market and has advanced 25c, being now
quoted as follows: Lake, $14; electroly-

tic, $13.75, and casting copper $1.3.50 per

hundred pounds. The reason for the

continued rise seems to be on account

of big consumers placing large orders

and a general optimistic feeling in the

market. Tin is firm at $36, but the de-

mand is light. There is no longer any
difficulty in obtaining supplies and the

situation is better. Spelter is firm but

quiet at unchanged prices, being quoted
at $6. There is no change in the price

of lead which is steady at -$5. The sit-

uation is unchanged but there is a po.v

sibility of an .advance in price. The
sntimony market is firm at $18 but busi-

ness is quiet.

®
Motor Truck Contract.—It is reported

from Ottawa that the big motor truck
contract, for which the representatives

of nearly a dozen different firms have
been working at the capital for more
than a fortnight, has been practically

decided upon. As matters now stand,

three firms—the Kelly Springfield, the

White and Packard—have been awarded
the contract, provided that they reduce

their catalogue prices by twerrty-five per
cent. It is understood that the Kelly

firm has consented to come down to this

price, and word to a similar effect is ex-

pected from the other firms. The con-

tract calls for one hundred and fifty

trucks in all, approximating in cost

about $800,000. It is believed that the

trucks will be assembled on the Can-

adian side by Canadian companies. It is

understood that a contract for two hun-

dred bicycles and one hundred motor-

cycles for military use has been secured

by the Ketchum Co., of Ottawa.
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TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada

To Achieve and Maintain a Dominant Place in the Markets of the World

ARMSTRONG-WHITWORTH PLANT
FORMAL OPENING.

SHORTLY before noon on Saturday,

December 12, Master George Bu-
chanan Foster, the young son of the

vice-president, turned on the electric cur-

rent which started the machinery of the

plant of the Armstrong-Whitworth of

Canada, Limited, and George 0. Foster,

K.C., declared the works formally opened.

For nearly two years, M. J. Butler,

C.E., director of the company, whose first

units are now completed at Longueuil,

has been at work directing the laying out

and construction of what is no doubt

destined to be one of the leading indus-

tries of the country.

A number of prominent citizens were

invited on Saturday to visit the works,

the success of which means so much for

Ijongueuil, and the South Shore. Repre-

sentatives from the railways and the

manufacturing houses of the city, and
others interested in the development of

Canadian manufactures generally accept-

ed the directors' invitation, the party

leaving the city by a special car, which

was placed at the disposition of the visi-

tors by Managing Director Powell, of the

Montreal & Southern Counties Railway.

Reaching the works, the visitors were

taken in charge by Mr. Butler, and con-

ducted over the raw material and the

crucible manufacturing departments, the

rolling mill, the hammer department, and

the machine shop, which contains the last

word in everything that goes to the manu-
facture of the highest quality of steel,

the latest inventions of both continents

having been incorporated in the plant by

the engineers in charge of the installa-

tion.

Plant Scope.

The company have an area of 250

acres, extending down to the river front,

and J. H. Rainville, M.P., gave assur-

ance that steps had already been taken

to secure the dredging of the river, .so

a? to permit the company to land' sup-

plies and sliip their output at t'.ieir own
v.liarves.

The floor area of the units now at

jwork eovers 65,000 square feet, and

every attention has been paid to the

lighting of the several departments, and

the comfort of the employees. At pre-

sent about 150 men arc at work.

Wlien the plant had been inspected

and its proposed extensions explained

by the vice-president and the managing

director, lunch was offered by tlie man-
iagement. l^Vllnwing the toast to the

King, G. Drinkwater proposed "The

Armstrong-Whitworth of Canada, Lim-

ited." Mr. G. G. Foster, K.C., vice-presi-

dent, made an eloquent reply, in which

he traced the development of the plant

from its inception, and through its var-

ious phases up to the present time. He
especially extolled the labor, ability and
energy of M. J. Butler, and also refer-

red to the assistance received from the

Mayor and council of Longueuil, and

the Ottawa and Quebec members for the

county, J. H. Rainville, M.P., and Dr. E.

M. Desaulniers, M.L.A.

Mr. Foster also stated that as the

company had fulfilled its promises to

the municipality, he felt sure that the

.Municipal bodies would reciprocate.

About $1,250,000, he said, had been ex-

pended. Tlie vice-president also spoke

in eulogi.stic terms of the company's
president. Sir Percy Girouard, scion of

an honored Canadian family, whose un-

avoidable absence was regretted. He re-

ferred witli pleasure to the fact that Sir

Percy had been promoted to the rank of

Brigadier-General since the outbreak of

tlie war.

To Emulate Parent Concern.

M. J. Butler, in his address, told

something of the achievements of the

parent company in Britain, and fore-

shadowed the possibilities of the Can-

adian establishment. He spoke interest-

ingly of the genesis of the original

company, and told how its founder, who
had first entered the legal profession, in-

vented a hydraulic crane which drew its

motive power from an elevated tank.

This method proving cumbersome, ex-

periments were made with the object of

supplying the hydraulic power from a

force-pump, but it was found that th.e

steel cylinders could not withstand the

high pressure, but allowed the water to

escape because of the porosity of the

metal.

After further experiments, a harder

steel was produced for use in the cylin^

ders, and it was only then that the idea

was propounded of using this superior

steel for armaments. From that arose

the present great Armstrontr-^Vliitworth

enterprises. Speaking of his personal

share in the establishing^ of the plant,

Mr. Butler said that the credit nuist be

shared by Messrs. Clarke, Bristol, Rus-

.-('I find others who liad worked energet-

ically to bring the planj; np to its pre-

sent stage. , .«,,.,,
The health of tbe mayor and council-

lors of Longueuil having been proposed,

the former replied, promising the good

ofHees of the municipality. J. H. Rain-

ville, M.P., Dr. Desaulniers, M.L.A., and
Hon. Messrs. Girouard and Simard,

M.L.C., also delivered brief addresses

congratulating the company and pledg-

ing support in their respective spheres.

The toast to the Montreal & Southern

Counties Railway brought a reply from
the managing director, Mr. Pov^ell, and

Mr. H. B. Walker, manager of the Mont-

real branch of the Canadian Bank of

Commerce, having proposed '"'The

Press," Messrs. Smeaton. White and T.

Kelly Dickinson responded.

The Guests.

Among those present were: W. V.

Ladd, works manager, St. Lawrence
Bridge Co., Limited ; John Russell, P. A.,

Canadian Explosives, Limited ; W. J.

Johnson, .superintendent Canadian Car

& Foundry Co.. Limited; E. B. Tilt, en-

gineer of tests, Canadian Pacific Rail-

way Co.; P. L. Miller, manager, Canad-

ian Vickers, Limited ; J, A, Johnson,

superintendent Steel Company of Can-

ada, Limited: Geo. Cuttle, RA., Steel

Company of Canada. Limited: F. A.

Smith, works manager, Canadian Steel

Foundries. Limited; H. A. Wilson, edi-

tor, Canadian Machinery; H. B. Walker ,^

manager Bank of Commerce ; W. H. Ard-
ley, eomp., Grand Trunk Railway; H,
Vnughan, assistant to vice-president,

Canadian Pacific Railway Co'. ; J. H.
Rainville, M.P.; D. E. Blair, supt. roll-

ing stock. Montreal Tramways Co.; E.

A. Eraser, manager, Montreal Locomo-
tive Works; G. H. Duggan, manaaer Do-
minion Bridge Co.. Limited; Jos. Wnldie,
manager, Canadian Tube & Iron Co.;

mayor and aldermen of Longueuil; Br'.

E. M. Desaulniers. M.L.A. ; F. C. Will
son, of Williams & Wilson: Rnieatoii

WTiite: A. A. Maver, master mechanic,
G.T.R. ; G. Drinkwater. vice-pre.sident.

Canadian Fairbanks-Morse Co., Limitl
ed; J. T. Bethune; Cecil Doutre, comraerf
cial manager, Canadian Vickers, Ltd.j

Frank Scott, V.P., Grand Trunk Rail-
way System: D. Swinton. f:upt, Canad-
ian Car & Foundry Co.. Limited: Tj.

Scott, supt., United Shoe Machinery Co.
of Canada; W. T. Clarke. Lawrence Rio-
pelle and H. .Johnston.

PANAMA CANAL TRAFFIC.

DURING the first three months of it*

eommercial operation, from Angnst 15
to November 15, the cargo transported
through the Panama Canal amounted tb
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1,070,521 tons. The total charge on load-

pd vessels of $1.20 per net ton has been

found in this period to be equivalent to

a charjje of approximately Too. on each

ton of cargo, and the rfvenue of the

Panama railway from each ton of

tlirousrh freiglit carried acroHst the isth-

mus during the fiscal yfar> 1913 and
1914 was $3.06. Over 95 per cent, of

the traffic may be grouped under four

heads:

—

(1)—The United States coastwise

trade.

(2)—The traffic between the Pacific

coast of the United States and Europe.

(3)—The trade of the west coast of

South America with the Atlantic sea-

board of the United States and with

Europe.

(4)—Traffic from the Atlantic coast

of tlip United States with the Far East.

The coastwise trade (1) has employed
95 vessels, transporting 506,357 tons of

cargo, and this amounts to 46.9 per cent.

of the total cargo carried.

Traffic to Europe from the west coast

of the United States (2) has amounted

to 201,848 tons; and traffic to the west

coast of South America from the United

States (3) has consisted of one vessel

with 610 tons of coal from Norfolk to

Valparaiso and seven vessels with 40,-

746 tons of general manufactures from

New York for distribution between Cal-

lao and Valparaiso. The trade from the

Atlantic seaboard of the United States

through the canal to the Far East (4)

has been as follows:

—

To Japan, three vessels with 17,570

tons of refined petroleum and petroleum

products, and seven vessels with 25,258

tons of general cargo and 14.817 tons of

raw cotton!

To China, four vessels with 24,730 tons

of refined petroleum.

To Australia and New Zealand, three

vessels with 22,498 tons of general mer-

chandise and two vessels with 12.701 tons

of refined petroleum.

The total export to the Far East

through the canal has amounted to 117,-

574 tons. None of the vessels carrying

this cargo have returned to tlie canal,

and no cargo has been shipped through

direct from the Far East to the United

States or to Europe. The following

table may be taken as a suminan- of the

traffic over the several routes:

—

Tons of
Vessels. Cargo.

Coastwise, eastliniiiid 45 ^65.388
Do, westboniHl :>0 240.W;!>

United t.*'ates I'aclflc coast
to Europe -'7 L-01,84S

Europe to United States
Paolflc coast 4 21,102

South America to United
stiites and Europe 12 150,444

United .States and Europe
to South America 13 6.3,0.'?S

U'nlted States Atlantic coast
to Par East 19 117.574

Miscellaneous traffic 5 18,558
Vessels without cargo 27

Total 212 1.079..';21—©
The National Regulating Co., New

York, has Ijeen awarded the following

contracts: To install a heat-rpgulating

system at the North Toronto High

School. -$850 ; at the Givens street school,

$1,850: and at Euclid Avenue School. To-

ronto, $11,070.

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. Cat-

alogues 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

Cable Address,
Argrentine Republic.

H. R. Poussette, 278 Balcarce, Buenos Aires.
Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Cancoma.

British West Indies.

E H. S. Flood, Bridgetown, Barbados, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

CliiDa.

J. W. Ross, 6 Kluklang Road, Shanghai. Cable Address
Cancoma.

Cuba.
Acting Trade Commissioner, Lonja del Comerclo, Apartado

1290, Havana. Cable address, Cantracom.

France.

Phlllipe Roy, Commissioner General, 17 and 19 Boulevard
des Capuclnes, Paris. Cable address, Stadacona.

Japan.

G. B. Johnson, P.O. Box 109, Yokohama.
Canadian.

Holland.

J. T. Llthgow, Zuldblaak, 26, Rotterdam.
Watermlll.

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.

United Kingdom.

E. de B. Arnaud, Sun Building, Clare Street, Bristol. Cable
address, Canadian.

J. E. Ray, Centra: House, Birmingham. Cable address, Can-
adian.

Acting Trade Commissioner, North British Bnilding, East
Parade, Leeds. Cable address, Canadian.

F. A. C. Blckerdike, Canada Chambers, 38 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street. Glasgow, Scotland. Cable ad-
dress, Canacom.

Harrison Watson, 72 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. E. Beckwlth, c-o Tracey Hmos, Medellln. Colombia. Cables
to Marmato, Colombia. Cable address, Canadian.

Cable

Norway and Denmark.

C. E. Sontum, Grubbeged No. 4, Christiana, Norway,
address, Sontums.

South Africa.

D. M. McKlbbln, Parker, Wood & Co., Buildings, P.O. Box
559, Johannesburg.

E. J. Wilkinson, Durban, 41 St. Andrew'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
Establishr.ient or Enlargement of Factories, Mills. Power Plants, Etc.; Construc-

tion of Railways. Bridges. Etc.; Municipal Undertakings; Mining News.

Engineering

Exeter, Ont.—The town council eon-

templates installing an electric lighting-

plant. T. B. Carling, town clerk.

Montreal, Que.—Tenders will be called

shortly for the heating and electrical

work for the .Tames Strachan bakery,

City Hall avenue.

Peterborough, Ont.— The Canadian

General Electric Co. are contemplating

an expenditure of $150,000 on a plant

and equipment for making electric loco-

motives and ears.

North Sidney, N.S.—It is announced

that Thompson & Sutlierland have start-

ed operations at their foundry, which

was damaged by fire a few months ago.

Hamilton, Ont.—The council are con-

templating building a pumping station

and installing turbine pumps. A. F.

Macallum is the city engineer.

Samia, Ont.—The city has raised

$112,814 for the purchase of the Port

Huron Thresher Works, which plant is

on the site required by tlie G. T. R. for

the location of their car shops at S. Port

Huron.

Cobalt, Ont — The Cobalt Reduction

Co. has commenced the construction of

a cyanide annex to the present mill to

be ready in March of next year. The

plans for the new addition show a largi^

building, 193 feet by 70 feet, with a

wing to the east of 80 by 70 feet. The

structure will be of steel with fireproof

covering. The building is entirely sep-

arate from the main mill.

Kingston, Ont.—The application of the

Ciananoque Electric Light and Water
Supply Co. for permission to bring

power into the city from Kingston Mills

for (he purpose of operating the flour

mills of the Kingston Milling Co. at the

foot of Brock street, and also for oper-

ating the flour mill at the foot of Gore

street, has been granted by the City

Council. The Electric Co. is controlled

by .John M. Camjibcll, of Kin'jston.

Electrical

Port Arthur, Ont.—A by-law will be

voted on by the ratepayers on Dee. 29

to authorize the construction of a trans-

former station and high and low tension

power lines. The cost is estimated at

.$44,600.

London, Ont.—Mayor C. M. R. Gra-

ham has asked Chief Engineer Gaby, of

the Hydro-Electric Power Commission

of Ontario, to appraise the lioldihgs of

the London Street Railway Co., which

has offered to sell out to the city. No
by-law will be submitted nt the coming

municipal elections.,

Brockville, Ont.—In connection with

the electric power installation here by

the Hydro-Electric Commission of On-

tario, the announcement is made that

the Commission will begin construction

at once upon an auxiliary power house,

adjoining the main power house of the

electric light plant. The building will

cost in the neicrhborhood of $4,000, and

will be 20 x 39 feet. It will bouse the

transformers for stepping down the volt-

age of 26,400 of the new power line now

under construction from Prescott to the

town voltage of 2,200.

Ottawa, Ont.—The Niagara-Welland

Power Co., will apply to parliament next

session for an extension of time within

which it may coinplete and put in opera-

tion its works.

Board concurred in his recommendations

which were later passed by the council.

Ottawa, Ont.—The Board of Control

decided recently to adopt the recom-

mendation of Engineer Haycock and

Eire Chief Graham with respect to the

purchase of new fire engines. The board

also adopted the recommendation of the

fire chief as to the purchase of 4,000 feet

of fire hose.

Municipal

Leamington, Ont.—The town is in the

market for a quantity of cast iron pipe.

.John A. Baird, engineer.

Hull, Que.—A by-law will he voted on

by the ratepayers to authorize extensions

to the water distribution system to cost

$100,000.

Port Dalhousie, Ont.—-A by-law will

be submitted to the ratepayers on .lan-

uary 4. to authorize the raising of $50,-

000 for the installation of a waterworks

system.

Peterborough, Ont.—At a special

nicetini; of the Utilities Commission the

secretary was instructed lo write Wil-

liam Kennedy. .Tr., of Montreal, asking

him to advise as to the installation of an

auxiliary pumping plant.

Toronto, Ont—Works Commissioner

Harris presented a report on the tenders

for the construction of the Don section

of the Bloor street viaduct to the Board

nf Control on Dec. 9. and rcommende'd

that the contract be awarded to Qnin-

liin & Robertson, of Montreal, for a Steel

structure, to cost $947,076.01. The

Tenders

Toronto, Ont.—The date for receiving

tenders for the suiiply of 567 feet of

48-in. and 400 feet of 66-in. cast iron

pipe has been extended to Tuesday, De-

cember 22, 1914.

Toronto, Ont.—Tenders will be re-

ceived by the chairman of the Board of

Control up to Tuesday, December

22nd, 1914. for the supply of 567 feet of

48-in. and 400 feet of 66-in. steel pipe.

Specifications may be seen and forms of

tender obtained at the office of the Com-

missioner of Works, Toronto.

Toronto, Ont.—Tenders will be re-

ceived by the chairman of the Board of

Control, City Hall, up to Tuesday, De-

cember 22nd, 1914, for supply and in-

stallation of one or more 20-million gal-

lon centrifugal pumps. Specifications

and tender forms may be obtained upon

application at the accounting and pur-

chasing section of the department of

works. Room 12. City Hall, Toronto.

Ottawa, Ont.—Sealed tenders will be

received at the office of the Commission-

er of the Transcontinental Railway, at

Ottawa, Ont., until Jan. 4. 1014, for the

furnishing and erection complete, in ac-

cordance with the sketches and specifi-

cations of the commissioner, of one or

more, or all of the traveling cranes, as

listed in the specifications, which are to

be erected in the locomotive and car-

shops plant of the National Transcon-

tinental Railway at Quebec, P.Q.

Sketches may be seen and form of ten-

der and specifications obtained at the

(iHicc of W. J. Press, mechanical engi-

neer, Ottawa, Ont.

Ottawa, Ont.—Tenders will be received

up to Friday, January 8. 1915, for the

undermentioned metal and miscellaneous

supplies for delivery to H. M. C. Dock-

vards at Halifax, N.S..' and 'Esciuimalt.

B.C. Metals.—Steel anirles, bars. slu'"ts

and plates; iron bars; bMlVbit' metrti, tin.
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antimony and aluminum; brass bars,

sheets and tubes; lead sheet; solder and
spelter; zinc plates; wire rope. Miscel-

laneous:—paints, dry and mixed; white
lead, red lead, zinc oxide, iron oxide,

marine dryers, enamel, varnish, putty,

cleansing: powder; soap, liard, soft and
castile : tallow, brooms and brushes,

polishing paste, squeef^eos, rubber sheet

packina;, etc.; cotton waste. Forms of

tender and full information may be ob-

tained by application to tiie undersigned
or to the Naval Store Olficers at if. M.
C. Dockyard at Halifax, N.S., and Esqui-

mau, B.C. In makins: application for

forms the particular item or items for

which forms are required should be

clearly stated. G. J. Desbarats, Deputy
Minister of the Naval Service.

General Industrial

Brantford, Ont.—The Brantford Scale

Co. will erect a new factory. Plans have

been prepared.

Kincardine, Ont.—A proposition sub-

mitted by Mayor Mitcliell regarding the

establishment in Kincardine of a fac-

tory for the manufacture of woolen art-

icles, is now in the hands of committees

of the Board of Trade. Mr. Mitchell de-

sires a loan from the corporation of $15,-

000, with -other concessions, to supple-

ment an investment of a smilar amount.

Wood-Working
Falkenburg, Ont.—Arthur Moore 's

sawmill has been destroyed by fire.

Revelstoke, B.C.—The Forest Mills

Co., Ltd., planing mill has been destroy-

ed by fire.

Edmonton, Alta.—The Alberta & Great
Waterways Railways Co. are erecting a

large lumher mill.

New Incorporations

The Little Sturgeon River Timber
Slide Co. has increased their capital

from $15,000 to $18,000, as well as ex-

tending the existence of the company for

a further term of fifteen years from Dec.

14, 1914.

Societe de Construction des Maisons

Ouvrieres, Ltd., has been incorporated at

Ottawa, Ont.. with a capital of $50,000

to carry on the business of contractors

at Montreal, Que. Incorporators: J. A.

Marcel Marin, Chas. Desmarais and

David Deschamps, al! of Montreal, Quf.

Harris Lithographing Co., Ltd., has

been incorporated at Ottawa, Ont., with

a capital of $300,000 to carry on a whole-

sale and retail business in stationery

and stationers' supplies, at Toronto,

Ont. Incorporators: S. Harris, H. Har-
ris and H. Currie, all of Toronto, Ont.

Port Lobos Petroleum Co., Ltd., has
been incorporated at Ottawa, Ont., with

a capital of $30,000,000 to engage in the

business of manufacturing and refining

petroleum and the by-products at Mont-
real, Que. Incorporators: C. G. Ogden,
H. C. G. Mariotti and J. A. Perodeau,

nil of Montreal, Que.

Canadian Cartridge Co., Ltd., has been
incorporated at Toronto, Ont., with a

capital of $100,000 to manufacture cart-

ridges and allied products, at Toronto,

Ont. Incorporatui-s : R. H. Parmenter,

A. J. Thomson and W. S. Morlock, all

of Toronto, Ont.

International Lime Co., Ltd., has been
incoi-porated at Ottawa, Ontario,

with a capital of $200,000, to

manufacture lime and plaster, at

Montreal, Que. Incorporators: W. K.
AIcKeown. H. Lacerta and E. A. Bar-

nard, all of Montreal, Que.

WORTH EMULATING.

The A. B. See Electric Eleva-

tor Co. of Canada, Ltd., are taking

advantage of the dull days to com-

pletely equip a large factory in

the city of Montreal, where in

future they will manufacture

everything in connection with

their elevators. The orders for

machinery will be placed at an

early date.

The Walkerville Roofing Mfg. Co.,

Ltd., has been incorporated at Ottawa
with a capital of $60,000 to manufac-
ture roofing materials at Walkerville,

Ont. Incorporators: L. H. Cheeseman,

C. J. Cheeseman and J. T. Sullivan, all

of Walkerville.

Building Notes

Bassano, Alta.—M. C. Lockrider is the

general contractor for the new Govern-

ment building which will cost $25,000.

Guelph, Ont.—^During the month of

November the value of Guelph building

permits amounted to $14,325. as com-

pared with $8,911 for the same period

last year.

Toronto, Ont.—Anderson & McBeth,

Ltd., have received a building permit

from tlie City Architect's Department

for the erection of a five-storey ware-

house on the north side of King Street,

near .John Street. The new structure

will be of mill constructioa and cost

$50,000.

Toronto, Ont.— The Board of Educa-
tion have approved of plans for the pro-

posed Administration Building to be
erected on College street. The building

will cost about $100,000, and will be

Railways Bridges

Hamilton, Ont.—A report has been

prepared by the Westinghouse, Church,

Kerr Co., relative to track elevation and
depression. The report was submitted

to the Dominion Railway Commissioners
by the T. H. & B.

Toronto, Ont.—A new bridge at Moore
ave., over the old Belt Line of the G.

T. R., was again ordered by the Domin-
ion Railway Board last Friday, provided

the city can prove to the Railway
Board's engineer that the present

bridge, which has recently been recon-

structed, is weak.

Moose Jaw, Sask.
—

'

mission has granted

eials of the G. T. P.

tain from the head

what is proposed to

to construction of a

to hand in n written

ter.

The Railway Com-
the Western Offi-

ten days to aseer-

ofTice at Montreal

be done in regard

terminal here and

reply on the mat-

Hamilton, Ont.—City Engineer Macal-

lum. Mayor Allan, Controller Cooper

and others condemned the bridge erect-

ed by the T. H. & B. at the intersection

of the tracks of its Toronto branch and

West King street as being totally in-

adequate to meet the heavy demands that

traffic of recent years has made on it. A
bridge with a superstructure of steel

was asked for to replace the present

one. The board's engineer will report.

Contracts Awarded
Ottawa, Ont.—B. H. Baldwin was re-

cently awarded a contract for elevator

machinery at the Isolation hospital.

The Pease Foundry Co., Toronto, has

been awarded a contract for ths instal-

lation of a $6,995 heating system in the

North Toronto High School.

Southend, Ont.—The contract to sup-

ply 100 water connections for Stamford

Township has been awarded to the Can-

adian Brass Goods Co., Gait, at $4.74

Ottawa, Ont.—The contract for an el-

ectrically-operated vacuum pump for the

waterworks depaj-tment has been award-

ed to the Canadian Allis-Chalmers Ltd.,

Toronto, the price being .$595.
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Safety First as Applied to Overhead Travelling Cranes
By H. F. W. Arnold

The purpose of thi» paper as will be noted u not so much to consider the detailed design

of a traveling crane as to direct attention to those fundamental matters relating to design and
operation which tend to lesson the possibility of accidents.

IT
is well for us to realize that in con-

sidering this subject of Safety as

Applied to Traveling Cranes that

we have to deal with a force which is al-

ways on the alert, never napping, but
ever ready to take advantage of man's
carelessness and inattention. The force

of gravity is no respecter of persons; its

laws are carried out swiftly and surely,

and the unsupported object returns to

earth in a manner that is quite sure to

spell disaster, in case it is connected in

any way with a traveling crane.

Employees working beneath a crane

are perfectly justified in assuming that

all necessary provisions have been made
to ensure their safety, for under proper
conditions, the traveling crane is a safe

and reliable medium for transferring

material from one part of the shop to

another with smoothness and despatcii.

However, serious accidents are only too

frequently due, to the breakage of de-

fective parts, poor and inadequate

equipment, negligence or carelessness on
tlie part of the crane operators, or those

who attach the chains or sling to the ob-

ject to be moved. The greater bulk of

these accidents may be avoided by the

exercise of a reasonable amount of care

and foresight and an appreciation of the

dangerous features by the builder, the

owner, and the operator.

After a crane is once installed, it be-

comes a Hxpil part of the equipment of

the factory or building, and remains in

•Prom thp transactions of the Ohio Society

service for a long term of years. Even
if it is deficient in the essentials of satis-

factory service, it will nevertheless be

continued in use, as a rule, for a con-

siderable time, a source of danger, ineffl-

i-iency and expense. Of course, a poorly

arranged installation can be improved to

a certain extent by eliminating, where
possible, its hazardous features and pro-

viding the safety devices which should

have been incorporated with the crane

when it was built. In new equipment

there is no excuse for not writing the

specifications in such a manner that the

defects of the past will be avoided, and
apparatus secured, that is safe, service-

able and durable.

Tracks and Runways.

It is usually safe to assume that the

runways and tracks were designed by a

competent engineer, and consequently

are of safe proportions. However, it is

necessary to see that the rails and rail

fastenings are maintained in good condi-

tion. The nuts on the bolts or clips

holding the track to the runway fre-

quently work loose, due to vibration.

The}" should be supplied with efficient

lock-washers and kept tight at all times.

ElTective rail stops should be provided

to eliminate the chance of derailment

i'rom over-running.

The Bridge.

The bridge and end trucks should be

designed to have sufficient strength to

provide against severe strains from sud-

den starting and stopping, and should

show very little vertical or lateral de-

flection in service. The end trucks should

be connected to the girders with turned

bolts in reamed holes. The driving gears

and pinions should be properly guarded.

Each girder should be equipped with a

platform with substantial metal hand-

railings, extending the entire length of

the bridge, and these platforms should

be provided with skirting boards to pre-

vent objects from being knocked off and
falling on the heads of those below. It

is not a difficult matter to apply the

above described platforms to cranes

which are already in service without

them.

The accompanying illustration shows

one of the cranes at the plant of the

.Jeffrey Mfg. Co., which was equipped in

this manner. The raised platform at the

centre is for tlie purpose of trimming or

adjusting the high lamps, the latter op-

eration being an exceedingly dangerous

one if the trimmer is obliged to stand

on a greasy crane bridge without safety

guards of some sort. The danger

element is practically eliminated in the

case illustrated. Guards should be pro-

vided extending ahead of the truck

wheels, the purpose being to warn a

thoughtless person, who may be resting

his hand or arm on the track or runway,

of the approach of the crane, which he

may fail to notice because of other

noises .

The Trolley.

It is not advisable to use cast iron in

tlic construction ol' tlie trolley, which
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shoiilil be of the enclosed type witli no
overlianging gears. All gears, including

the drum gears and traverse drive,

should be enclosed in oil-tight cast iron

cases, which render personal injury

practically impossible and at the same
time exclude all dust and grit, and en-

able the gears to operate in a bath of

oil or soft grease. All gear-eases should

be provided with large covers that can
be easily and quickly removed for the

purpose of inspection. The parting lines

of the gear cases should be so placed

that oil cannot leak out and spoil the

clothes and temper of the men below.

Old equipment which is not of the en-

closed type should have wire nets pro-

vided beneath all gears or other parts

which might fall and inflict injury in

case of breakage or parts working loose.

If continuous platforms are provided on
each girder, they will take care of the

overhanging parts. The trolley should

be completely floored to prevent loose

parts or tools from falling. The rail

stops for the trolley should not be over-

looked when the systematic inspections

are made. ,

Load Brake.

No part of the electric crane exceeds

in importance the load brake. It should

be so designed as to insure safety and
efficiency in handling the load, and
should be exceptionally accessible for in-

spection and adjustment.

Electric Motor Brake.

The electric motor brake should be

capable of holding the full load inde-

pendently of the load brake, although its

chief function is to bring the hoisting

motor promptly to rest and prevent

drifting when the current is shut off. Its

efficient operation is extremely impor-

tant on close work, and in connection

with the safety limit switch.

Bridge Foot Brake.

The bridge foot brake should be

powerful and effective, and should be
kept in working order at all times. In
the case of old equipment, the foot brake

is often allowed to become more orna-

mental than useful.

Automatic Limit Switch.

Many accidents have come under the

writer's notice due to the fact that the

automatic limit switch was not in work-
ing order, or was not set to operate at

the proper limit. This part of the crane

should be tested at least daily, and main-

tained in good working order. In setting

the limit switch, proper allowance must
be made for the distance the block will

drift while the motor is coming to rest

after the current is shut off.

Operator's Cage.

Care should be taken to provide a safe

means of enabling the operator to enter

and leave the cage. It should be pro-

vided with a continuous skirting board
or guard at least six inches high from
the floor to prevent tools or other ob-

jects from being knocked out, and in-

juring those below. A suitable switch-

board siiould be provided with a main
.switch, circuit-breaker, and enclosed

fuses for the individual motors.

A iiilot lamp should be located in the

cage, within the operator's vision, to en-
• able him to detect any interruption of

the current. He should be provided with

a danger sign to hang on the main switch

while he is working on the crane with

the current shut off. The cage should

be so located as not to interefere in

any way with hoisting when the trolley

is at the extreme end of travel.

Controllers.

The controllers are an exceedingly im-

portant part of the crane or hoist, and
should receive frequent inspection and
attention. Powerful blow-out magnets
should be provided on direct current con-

trollers, capable of promptly disrupting

the arc formed when the circuit is open.

In order to promote smooth and safe

working, all burned contacts should be

promptly repaired or replaced, as other-

wise, sticking of the controller might oc-

cur at a critical time and the results be

extremely disastrous.

Cables.

The superiority of wire rope over

chain has been too thoroughly estab-

lished to admit of any uncertainty, pro-

viding rope of a proper quality and size

is used in connection with drums and
sheaves of a suitable size. Special flex-

ible crane rope should always be used.

It is false economy to use a cheaper con-

struction. In choosing the size of cable,

a factor of safety of not less than eight

should be used, as sudden stops and
starts, and careless taking up of slack,

subject the cable to a very great tensile

strain. Provision for equalizing the

stress among all the ropes should always

be provided. At least two full turns of

the cable should be on the drum when
the hook is at the extreme lower limit

of the travel.

Great care should be taken to have the

grooves and drums of the sheaves per-

fectly smooth and of the proper size to

fit the cables, being neither too large nor

too small. When the cable is subjected

to the proper working conditions, the

wires comprising the strands will wear

nearly half through before they frac-

ture. If, on the contrary, the wires

break square off before wear has taken

place to any extent, and the cable has

been in service but a short time, the

working conditions are improper. The
fault should be corrected, and the de-

fective cable replaced by a new one im-

mediately. The breaking of the wires

in this way is often due to the ropes be-

ing bent around sheaves of too small

diameter, or to the grooves of the

sheaves being too narrow, causing the
rope to be cramped or too wide, so that

the rope flattens out. Drums and sheaves

should have a diameter equal to at least

tliirty times that of the cable.

It is not necessary to replace a cable

having only a few broken wires in a
single strand, although it should be
watched closely and discarded just as

soon as several wires in adjacent strands

are broken. Whenever there is any
doubt or question, it is better to be on
the safe side. In addition to lessening

the cable's strength, the broken wires

may separate out and become a menace
to persons or property.

If small pieces of broken wire appear
in the lay of the rope, it is an indication

that tlie inside wires are breaking. In

a case of this kind, the cable should be

replaced at once, as it is impossible to

determine how many of the wires are

broken. Consequently it is extremely

dangerous to continue to use the cable.

It is just as important to lubricate wire

ropes as any other rubbing surfaces.

Several good rope dressings are on the

market, or a mixture of heavy cylinder

oil and graphite may be used with good

results.

Clevises and clips should fit the rope

perfectly. Sharp bends in wire ropes are

very dangerous and injurious, for this

reason the cable should always be bent

around a thimble to make a loop. A
high grade of commercial zinc should be

the metal employed when using a wire

rope socket. All water and moisture

should be kept from wire cable as much
as possible, as the deterioration due to

corrosion is very rapid. It is hardly ne-

cessary to state that under no circum-

stances should crane cables be spliced.

Shafting.

All shafting should have the diameter

uniform from end to end. Reductions

in area sliould be avoided, as change in

section with sharp re-entrant angles in-

troduces an element of weakness. Even

when the design calls for a liberal fillet,

poor workmanship may defeat the pur-

poses of same. The cracks which start

at the shoulder cannot be detected, as

this part of the shaft is usually in con-

tact with the box. Set-screw holes should

not be drilled in shafts, as it weakens

the section, and many accidents have re-

sulted from this practice.

Care and Maintenance.

The electrical traveling crane of to-

day is a fairly complicated machine, and

as such it should be kept in first-class

operating condition by a competent me-

chanic possessed of at least some elec-

trical knowledge. While this matter is a

vital requirement for the safety of all

concerned, it is one which receives far
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too little consideration, especially in the

smaller plants where only one or two
cranes are in service. In the larger

plants, competent men are usually avail-

able. The practice of leaving such im-

portant equipment to the care of incom-

petent or inexperienced men cannot be

too strongly condemned.

Operation.

The safe operation of the crane de-

pends more than anything else upon the

man in the operator's cage. It is a

man's job, and a man should be furnish-

ed. For the safety of the hitch, a certain

amount of judgment and prompt action

is needed, not only when an emergency

arises, but in the routine operation. In

judging the weight of the load to be lift-

ed, and the safety of the hitch, a cer-

tain amount of experience is necessary

;

consequently an inexperienced man
should never be placed in charge of a

crane until after he has been under the

direction of an experienced operator

long enough to become proficient. For cer-

tain classes of crane work, a high degree

of skill is required, and one of the best

preventives of accidents is to avoid the

frequent "hange of operators.

An efficient method of signalling, by

the use of colored electric lamps, or

other means, to indicate to the operator

where the lift is to be made, is exceed-

ingly important. It promotes smooth

working and does away with shouting,

pounding on metal and other undesirable

methods of attracting the crane opera-

tor's attention.

The speed of the different functions

of a traveling crane depends so much
upon the local conditions that it is im-

possible to give figures that will apply to

all eases. However, it is believed that

the figures given below should be con-

sidered as maximum and should not be

exceeded. It must be borne in mind that

the greater the speed, the greater the

possibility of accident, and the more dis-

astrous the results.

Maximmn Speeds.

Bridge Travel 400 ft. per min.

Trolley Traverse .... 200 ft. per min.

Hoisting Speed 50 ft. per min.

In order to assist the operator in

judging the weights to be lifted, it is de-

sirable that a table giving the weights

of the more common materials be posted

in a conspicuous place in the operator's

cage. Table 1 gives the necessary in-

formation of this character.

TABLE I. WEIOIIT OF XIATEUIAL.
—Slmftlng—

Weight In Weight In

Pounds piametor Pounds
Mnterliil. per cuble In per lineal

foot. Inches, foot.

Oust Iron 450 8 05
.Steel 4SB 8 189
I*nd 700 10 264
Oak .10 12 388
<'onrr«|i ir,.". 14 676

Inspection.

Systematic inspection at regular in-

tervals has long been recognized as in-

dispensable to the safe operation of

traveling cranes. For the ordinary fac-

tory crane, a daily inspection of the

chief mechanical and electrical features

is advisable. It is a good rule to have

the inspections made by a man who does

not do the actual work of repairing.

Without ciuestion, a great many poten-

tial accidents will be prevented by the

conscientious inspector.

Chains and Slings.

Chains and slings should be kept in

first-class condition. Cable slings are

much preferable to chains, as they give

warning before breaking. Chains that

are in constant use should be annealed

every six months, the date of annealing

being stamped with stencils upon the

hook or ring. It should be impressed

upon all concerned that when a Manila

rope sling becomes old or worn, it cannot

be expected to be as strong as when new.

The writer has found it a good rule to

instruct the crane operator never to

make a lift when a hitch is improperly

made or when the load is in excess of the

safe limit of a chain or sling.

loon as suspended the two machine gon-

dolas, and the passenger cabin is be-

tween them.

Operating Equipment

One 185 h.p. Maynach motor is placed

in the fore and two si.milar motors are

placed in the aft gondola. Steering, bal-

last, and valve controls are assembled in

the front gondola, from which the vessel

is navigated. The fore motor drives a

twin-blade propeller at 530 revolutions

per minute, while the stern motors each

drive a four-blade propeller at the same

speed. The elevating and steering rud-

ders are mounted in a common frame-

work at the stern of the ship. Six verti-

cal rudders enable the vessel to be turned

on a radius of 350 mm. Large horizontal

fins extending above the rudder frame

reduce any tendency to rolling to a min-

imum.
A new feature is the addition of sup-

plementary stabilizing surfaces, extend-

ing from the hull through the propeller

frames at about 45 degs. to the horizon-

tal, these frames being designed to pre-
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Relative to Cam Grinding and Cam Grinding Equipment—II.
By Howard W. Dunbar.

?Vte purpose of this series of articles is to describe as clearly as possible the methods em-
ployed by the Norton Grinding Co., Worcester, Mass., in the production of the master cams
which are used for cam grinding. There are doubtless many of our readers whose knowledge

of the subject will be materially increased thereby. For the text and cuts we are indebted to

the Norton Co.

IN
cams having a broad tip as in Fig.

10, the procedure is a little differ-

ent. Let us assume that the follow-

ing dimensions are known: R—the con-

centric portion of the cam, F—the lift,

G—the radii on the comers of the tip,

and the distance between these centres,

FIGtIBB 10.

H. From this right angle triangles

(a-b-d) and (d-b-e) can be constructed.

In (a-b-d), sides (a-d) and (b-d) are

known, therefore the sine of angle

(a-b-d) equals (a-d) divided by (b-d).

Similarly, sine of angle (b-d-c) equals

(b-e) divided by (d-b), and two times

angle (b-d-c) minus two times angle

(a-b-d) equals the included angle be-

tween the sides of the cam, or D ; i.e.,

ad

Sin angle abd = —
bd

be

Sin angle bdc == —
db

2Xangle bdc — 2Xangle abd = angle D.

We ne.xt compare the fly-wheel dia-

gram with the results obtained from the

cams as follows, referring to Fig. 11. A
equals degrees fly-wheel moves while in-

to the centre of the exhaust cam on the

cam shaft must equal one-half of angle

.\, plus one-half of angle B, plus C, di-

vided by two,

i/aA+i/aB-f-C

i.e.,

2

It is by these methods that many of

the inconsistencies in the information

furnished for the production of master

cams are discovered. It is generally

found that the angle from the centre of

intake to the centre of exhaust is cor-

rect. This is a known factor with the

customer, and seldom causes any trou-

ble. It is often found, however, that

the opening angle on the cam does not

agree with the opening and closing points

from the fly-wheel diagram.

There are many other things which
affect the opening angle and which aro

not given careful consideration. The
radius of the tip of the cum can change
the opening and closing point, and this

radius must be correct to permit of the

Exhaust
CLOStS

INLtT
CLOSES

INLETOPEN3

CXHA03T
OPtNS

FLYWHEEL DlAGItAM.

FIGURE 11.

let is open and should equal twice the

opening angle 6f the inlet cam. B equals

number of degrees fly-wheel moves while

exhaust is open, and should equal twice

the opening angle of the exhaust cam.

The angle from the centre of inlet cam

Method of making moocl Auk. Cam
When It is a Rsrt Or Exhaust Cam.

FIGURE 12.

contact and the tangential point are

often confused. These two points can

never be the same if there is any clear-

ance allowed. If there is no clearance,

then the point of contact and the tan-

gential point lie at the same place.

It is generally customary in making
up model cams that the exhaust and in-

let are formed on the same shaft and
bear the proper relationship to each

other as determined by the cam shaft to

other information being consistent.

There can be but one figure for any
liiven cam on the radius of the tip of

the cam, and it is not for the draftsman,

to say that "we will make that radius

the nearest even fraction." If this be

done trouble will result. The same is

true of the clearance for any one given

cam. for there is but one figure which

will answer the clearance for that cam,

and this must be correct.

We are often asked to produce master

cams for cam shaft, where the type of

lifter or push-rod is not known. Many
I imes a roll type push-rod is used, the

diameter of the roll is not given, and

tliis omits information which we must

have in order to figure our cams, as il-

lustrated by Fig. 2. Frequently cams

with re-entrant curves of less than 9 in.

are called for, and in but one exception,

viz., where we can use the No. 1 Loose

0am Grinding Attachment on a 6-in.

machine, can we grind a re-entrant

curve of less than 9 in. The point of

m
MODCL Cam Blank when
7>ci*et5AN eccentric Cam.

FIGURE 13.

be produced. Tliis applies also in cases

where auxiliary or eccentric cams are

used. As an auxiliary cam is generally

associated with an exhaust or inlet cam,

combine it on the model with the cam to

which it is associated as shown in Fig.

12. If there perchance be a pump ec-

centric to be ground we allow an extra

lilank on the model cam shaft (Fig 13),

which is formed to the required shape.

The blank from which the model cam
is made consists of a cylindrical shaft

about 1 in. in diameter, having two or

more concentric portions on it about

1 in. apart, as illustrated in Fig. 14.

These model cam blanks are formed in-

to the proper shapes having the exact

relative location to each other as indi-

cated by the customer's drawings. The

finished model cam is illustrated in Fig.

15.

By means of ingenious fixtures and

attachments it is now possible to produce

model cams by the process of grinding to

extremely accurate surfaces. Formerly

®
Moq^L Cam Buank

FIGURE 14

it was necessary to finish these largely

by hand and with a "cut and try"

method.
Testing Model Cams.

When completed and during the pro-

cess of making, the model cams are
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carefully tested to insure tliat we are

approaching' the requirements. To ac-

complish this, a testing fixture is used as

illustrated in Fig. 17. In this photo-

graph it will be noticed that a cam sliaft

is in position being tested. The proce-

(hire, however, in testing mode! cams is

identical with that of tlie cam shaft,

and is as follows:

To test a cam shaft or model cam, the

type of lifter to be used should be pro-

jierly placed in the plunger at A. If a

roll type, the diameter of the roll should

Completed Model Cams.

FIGURE 15.

correspond exactly with the one to be

used in the engine. With this roll B
resting on the concentric portion of the

cam, the indicator is set to read the

amount of clearance as shown in Fig.

16. The amount that the pointer rests

off of the zero mark is equal to the clear-

ance allowed. The cam is now rotated so

tiiat the roll mounts the side until the

indicator C reaches zero. This is the

oi)ening point.

The graduated wheel E is movable

but is arranged so that it can be

Ijrought to the desired position and

fi.ved. With the cam shaft and pointed

D in a position that will allow the in-

dicator C to point to zero, move the

graduated wheel E until zero comes

under the pointer D. Now rotate the

cam (which will also rotate the pointer)

in the direction which will allow the

roller B to ride over the concentric por-

tion of the cam again, until it mounts

the other side of the cam. When the in-

dicator C again reaches zero, the closing

point has been reached. At this point

by reading on the graduated wheel the

FIGURB 16.

number of degrees the pointer has passed

over, and subtracting this from 360 de-

irrees, we obtain accurately the angle of

rotation of the cam while the valve is

l)('ing licld open, or in other words the

opening angle of the cam.

This testing machine has been a big

factor in the successful grinding of

cams, and it lias helped us to many dis-

coveries in connection with this work.

In particular it has revealed the fact

that many times the customer's informa-

tion would not produce the desired re-

sult. If such errors exist they are at

once detected, and we immediately take

the matter up with the customer.

In the design of this testing machine,

we have bent every effort to make its

construction and use as simple as pos-

sible, so that there can be no question in

the minds of either our operators or our

customers as to the results which we
obtain. The machine is rigid in its con-

struction so that no error is introduced

from such a source. The large dial wheel

reads direct in degrees with the divi-

sions far enough apart to approximate

quarter degrees. We purposely avoid

raicroini '•'• means of determining frac-

tional parts of degrees, as being confus-

ing to the operator imd unnecessary in

actual practice.

The amount of lift of cam is checked
by the simple method of measuring with

a micrometer—first the diameter of the

concentric portion, and second the dis-

tance from the concentric portion to the

For instance, lathe and planer tools for

roughing cuts in hard stock require to be

heated to the highest possible tempera-

tures. If the cutting edge is destroyed

or scale is fonned on the tool it does not

matter as it can readily be renewed by

grinding. This is, however, not the case

with milling cutters, dies and like tools

where the cutting edge must be care-

fully preserved and scale avoided. The

methods of employing this trdatment

vary greatly in different establishments,

but the treatment is essentially alike

for all brands of flrst-class high-speed

steel, and is now invariably followed.

It is generally believed that the higher

the heat the better the tool. As a matter

of fact, it is true that the higher the

hardening heat the greater the possible

cutting speed. On the other hand, the

maintenance of the finish, size, the ab-

sence of scale, the preservation of the

cutting edges and increasing the tough-

ness of the tool is often infinitelv more

PIG. 17. CAXI-TE.STING FIXTURE.

iiigbesl point of the tip. Then by sub-

tracting the first from tlie second the

lift will be determined. The gieat ad-

vantage of this inspecting and testing

of cams is that it puts an e:id to all dis-

putes as to the accuracy of tUe work
which we have produced.

In succeeding issues, the author will

treat of the ' production of master cams
and the grinding operations ou cams
and cam shafts.

®
HARDENING HIGH-SPEED STEEL.*

By G. W. McKee.

THE process of hardening high-speed

steel con.sists briefly in heating slowly

to about 1,.100 deg. E.. then rapidly up
to white heat and cooling it in air or oil.

The method employed in hardening de-

pends on the character of the work.

•From a paper before the Nat. Com. Oa*
AsBoclatlon, New York.

important than an increase in the pos-

sible cutting speed. It has repeatedly

been shown that the fitness of a high-

speed tool does not usually depend on ex-

treme hardness, but on "red hardness."

In f.act, extreme hardnes.s is very often

nndo^irable, inasmuch as it is often ac-

companied by britfleness and liability to

breakage. It is a common error among
users of high-speed steel to suppose that

a tool is not properly hardened if it can

be touched by a file. It has been shown
that a )ii'-'h-speed tool that a file will not

only touch, but will take hold of is su-

)ierior for many purposes. The file test

is consequently of little value.

Proper hardening temperatures for

dilTerent classes of high-speed tools are:

(1)—^Maximum temperature obtain-

able without meltiiisr. slightly less than

2.250 deg. F; turning, planing, slottinc

and boring tools for roughing and me-
dium cuts.
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(-')—2,375 deg. F. to 2,450 deg ¥.;

milling cutters for heavy roughing.

(3)—2,100 deg. r. to 2,300 deg. F.;

forming cutters, milling cutters for light

and finishing ents, screw machine tools,

nnil tools for brass and wood working.

(4)—2,150 deg. F. to 2.200 deg. F.;

twist drills, flat drills, reamers, thread-

ing dies and taps, and tools subjected to

severe tortional strains.

(5)—1,7.50 deg. F. to 1,900 deg. F.;"

shear blades, punches and punch dies,

.stamping and forming dies, and tools

subject to repeated jars. Light punches,

dies and file cutting chisels should be

given the lower heat.

The following appliances have been
used for hardening high-speed steel

:

(1)—Forges or open combustion
chamber furnaces.

(2)—Lead bath.

(.3)—Barium bath.

(4)-—Oven and semi-mufBe furnaces.

(5)—Muffle furnaces.

Electrical methods: (a)—By potas-

sium carbonate method, (b)—by arc

method, (o)—Between points of spot

welder, (d)—Electrical muffle furnace,

(e)—Electrical carbon resister fur-

nace, (f)—Electrical barium chloride

bath.

Forges with Horizontal Combustion
Chambers.

Furnaces of this class are snit.able for

linvderiing tools raontioned above that re-

miire hardening temperature of 2.400

dog. F.—namely: turning, slotting, bor-

ing, and planing tools for roughing or

medium cuts. The burners enter at a

tangent to the combustion chamber,
consequently a tool can be inserted into

the clear space in tlic centre and heated
evenly by radiant heat without risk of
burning in the direct flame. Tempera-
tures up to 3,000 deg F. can readily be
obtained.

In all furnaces of circular cross sec-

tion, the products of combustion will

escape from the end having the largest

opening. In a common type furnace, the

largest opening is 3 in. in diameter, con-

sequently, the opening in the other end
can be made up to 2 in. by ly^ in. and
the operator can work without the an-
noyance of the products of combustion
escaping in his face, and without un-
necessary exposure to radiation from
the intensely heated interior. The larg-

est high-speed tools in common use for
lathe and planer work will pass readily
thrnuch the 2-in. by I'A-in. opening. If
the furnace is so placed that the oper-

,

ator can readily get at both ends, the
procTcss of heating can be observed
through the larger opening, while the
tool may be left resting on the hearth.

If the centrifugal action of the pro-

duct? of combustion draws air in along-
side of the tool, this should be prevented

by closing the space around the tool as

much as possible. The linings are made
of fire brick capable of rapid expansion

and contraction, and at the same time

are sufficiently refractorj'. The neces-

sary temperature can be secured in 25

minutes with gas consumption 50 to 250

feet per hour.

The Lead Bath.

The lead bath can be used in hard-

ening those high-speed tools which

should be treated at temperatures of

1,700 deg. F. to 1,900 deg. F. It can be

used at higher temperatures and is com-

monly used in the manufacture of high-

speed twist drills. The successful man-

ipulation of a lead bath at such high

temperatures requires close attention. In

the first place, a special grade of kad
is necessary. Electrolytic lead is now
obtainable at a slight advance on market
prices for lead of the ordinary quality.

The surface of the lead should be cov-

ered with a deep layer of fin,^ charcoal.

This prevents oxidation and also serves

as a heat insulator and to a great extent

prevents evaporation.

In operating with steel containers, it

is absolutely necessary that a direct jet

of flame does not impinge on the con-

tainer, and it is equally important that a

slightly reducing flame is used. When
the furnace is cooling off. all openings

should be closed to prevent currents of

air throusrh the combustion chamber, or

the entire furnace can be protected by
lowering an asbestos lined cover over it.

@
A BABBITTING FIXTURE.

By A. S. Mann.

THE accompanying drawing shows the

main bearing cap for a 11/2 horse-power

gasoline engine together with the fixture

for babbitting same. These caps had

from the bed, thus making them inter-

changeable. The main casting C is

raised off the bench about four inches

(that is the portion on which the cap is

placed) with a post at either end to

carry the cross-bar which with the spring

S holds the cap in place. The bar B is

hinged at one end and held at the other

by means of a latch. The arbor .V is

turned with a shoulder at either end as

large as called for by the babbitt at the

sides of the cap. Between the shoulders

the arbor is turned 1%", a little more

o
BABBITTING FIXTURE

than half of which is planed away, en-

abling the arbor to sit down on the main
casting as shown in the end view. The
two pins P, P, serve to locate the cap in

position after which the spring rings R,

R, which are slipped over the ends of

the arbor are slid up against the cap.

making a tight joint against the ground

face and doing away with the necessity

of using any clay or putty to prevent the

babbitt from running out. A hole is

drilled in the top of the tap at one side

for pouring. Notches are cut into the

base casting corresponding to the circle

of the arbor at the large end, which per-

mits the spring rings to slide in as far

as necessary.

To remove the caps as expeditiously as

possible, the lever L is used which

pushes up the pin in the centre of the

bearing. After being once relieved.
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A COMBINATION FLY-WHEEL
TOOL.

By D. O. Barrett.

THERE is practically no modern
shop at the present time but what
is equipped with a turret lathe for

the rapid and economical reproduction

of similar parts. Where a few years ago

this work was laboriously performed on

ensrine lathes with multitudinous tool

changes, as well as the changing of feeds

anil speeds, this newest type of lathe

has been provided with turrets holding

a number of tools, each properly set for

its particular work, which may be swung
around into correct position and with

quick changes of feeds and speeds. As
far as feeds and speeds are concerned,

however, the latest engine lathes are be-

ing provided with means of changing

ti'cse as rapidly as any turret lathe.

The field of the turret lathe, then, lies

in its adaptability to carry a large num-
ber of tools, each set up for its partic-

ular purpose and being provided with

means for quickly bringing these into

their respective positions. Where a var-

iety of tools is not required, the turret

lathe has no advantage and, in fact, many

iiUling less e.xperienced and, consequent-

ly, cheaper labor to handle the work.

It will thus be seen that, to improve
upon the turret lathe, either the operator

must be done away with entirely, as in

tiie automatic, or else time must be saved

ill the bringing up of each tool to its

respective work. As an aid to the latter,

we now find all the machines equipped

with rapid power traverse for both the

turret and saddle. However, it is still

necessary to unclamp, index and re-elamp

the turret for each tool change, and any
means devised for eliminating any or all

of these operations will result in a de-

crease in the time necessary for doing

any particular job.

The section shown in the plan drawing
represents the rim of a gas engine fly-

wheel. 18 in. diameter. It will bo neces-

sary to turn and finish smoothly the out-

side of the rim as well as each side, and
chamfer the comers. The tool was de-

signed for the turret of the cross-slide,

the tools being so arranged that no in-

dexing was necessary whatever. The
separate tools are shown in position in

the top view, but in the side view they

have all been removed with the exception

/iHlIM ijlii

*CJji'l!l!j'iil

-ff

A COMBINATION PLYWHEHCIj TOOL.

of the larger automobile shops use large

numbers of erigine lathes, each set up for

a particular job. The original investment
is thus largely kept down as well as en-

of A, which is used for rougliing off the

outer circumference with as coarse a feed

as is possible for the tool to stand. The
cross-slide is then fed in with the power

feed, tools B and C finishing the edges.

As soon as these clear the inner edge, the

power feed is thrown off, and further

feeding done by hand, tools D and E
chamfering the comers at 45 deg., and
tool F taking a light shaving cut across

the entire face. With this tool it was
only necessary to make one revolution.

1 f--. V^Y r-. 1
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are stamped on the crosa bars on each

side directly over the centre of the discs,

as the centre pins do not extend entirely

through tlio outside bars.

These gauges are quickly and cheaply

made, and have a much longer life than
the solid pin <rauf!:es. Again, with the

knurled . edge, it is unnecessary when
using to look at the sizes, as they are

readily distingnishalile l)y the sense of

touch.

PISTON RING RETURNING FIXTURE
By A. L. Loy.

IN the manufacture of piston rings, it

is necessary after splitting to return

them to the diameter of the cylinder in

which they are to be used in order to

insure a proper bearing around the en-

tire circumference. Even then, it is

sometimes difficult to get this bearing

for some distance back from the point

where the rings are split.

After splitting the rings, they are

placed in the divided cylinder shown, this

being provided with a shoulder at one

end against which the rings are pushed,

thus retaining them square before clamp-

ing. This cylinder is made in two parts,

hinged at one side, ami provided with

two clamping bolts at the other. The
faces of the hinged side are shouldered,

thus performing the same function in

keeping the two halves properly lined

up as would dowel pins. It will be no-

ticed that the interior is relieved in three

places for the entire lengtli. Into these

relieved spots are placed the joints of

the rings permitting them to spring out

slightly farther than the ring body.

When returning, this causes a slightly

trouble was experienced in holding rings

of this size, although for larger sizes it

is well lo use a plain arbor and three or

lour I'xtra clani|)ing bolts near the outer

edges. This arbor is enlarged at one end
and is flattened for driving; the flange

at this end being shrunk on. P^xtra deep
centres are provided, and these are pro-

tected by using a 90 degree countersink

thrust being taken by another key at the
back e.xtending entirely through the bar.

The head shown was for a 6-in. bore, and
the cutters of % in. round Allen's Im-
perial special high-speed steel, were set

in the head at an angle of 45 deg. These
cutting pins were milled off to % in.

thickness almost to the one end, this be-

ing left the full diameter so that the pins

OUIXO HEAD.

2̂
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Series of Practical Questions and Answers for Mechanics

Every care is being taken to include only pertinent, practical questions, and give same direct

reliable answers. Catch questions will be avoided. Arithmetic, consisting of simple addition,

subtraction, multiplication and division will be found a useful companion study.

Question.—A pendulum is made up of

a ten-pound weight suspended by an or-

dinary string, the distance from the

point of suspension to the centre of the

weight is 8 feet. How many times will

it swing back and forth in an hour?

Answer.—Formula, time in seconds of

I 1

vibration = 3.1416 ^1— where l==lengtli

^ g
of pendulum in feet and g= force of

•rravity=32.16.

.8 1

Time=3.1416 / = 3.1416 V
\ 32.16 4.02

= 3.1416 \/.248 =3.1416X-4987 =1.5667

seconds.

Number of seconds in 1 hour= 60X60
= 3600.

3600

Xumber of vibrations, then, is

1.5667

= 2297.8.
• • •

Question.—A governing mechanism of

an elevator consists of two four-pound

weights, connected together by ;i cast

iron bar of 1 x 2-inch cross section and

12 inches long. The whole revolves

about a hub in the centre of the bar. At
what speed would the centrifugal force

become sufficient to break the bar?

Answer.—The tensile strength of the

bar is 20,000X2= 40,000 pounds.

The centrifugal force= F= .000344

W R N°, in which F=total centrifugal

force; W=weight of the rotating mass;

R=radius=di8tance between the centre

of rotation and the centre of the rotat-

ing mass; N=number of revolutions per

minute.

From the above we get
-n/-

(- -)

00034 WR

or

>/ .0

40,000

) = \/ (29411-

.00034X8X-5
765) = 5.432 R.P.M.

• • •

Question.—A certain machine contains

four bearings of cast iron running in

cast iron. The load on two of these

bearin'^s is 3,000 pounds each, the speed

240 r.p.m., and the diameter 10 inches.

The load on the other two is 2,000

pounds, the speed 480 r.p.m., and the

shaft diameter 6 inches. What power

would be required to overcome the bear-

in<,' friction of the machinet

Answer.—For cast iron to cast iron

the co-efficient of friction is 0.15. For

the first two bearings the surface speed
== circumference X r.p.m.

10X3.1416= X 240= 628.32 feet per

12

minute.

Friction load = 6000 X -15 = 900

pounds.

900X628.32
Horse-power= = 17.136.

33,000

For the second pair of bearings, the

6X3.1416
surface spee<l = X 480 =

12

753.984 feet per minute.

Friction load = 4,000 X -15 = 600

pounds.

Horse-power absorbed by friction,

600X753.984
then, is =13.708.

33,000

Total work lost in bearing friction is

17.136+13.708= 30.844 horse-power.

• « «

Question.—A workman desires to lift

a weight of 1,320 pounds with a 6-foot

bar. Which would require the less force

(a) if he place the end of the bar 6

inches under the load and lift up on the

other end, or (b) if he place a block 6

inches from the end of the bar and lift

the load on the short end by pressing

down on the other? What would be the

requisite force in each ease?

Answer.—In case (a) the fulcrum is

at the end of the bar. The load arm of

the lever is 6 inches and the power arm

is 6X12=72 inches.

6X1320
Force required is =110 lbs.

72

In case (b) the fulcrum is 6 inches

from the end. The load arm of the

lever is 6 inches and the power arm is

72—6=66 inches.

6X1320
Force required is =120 lbs.

66

Case (a) woidd require less pressure,

but the greater downward pressure of

case (b) would probably be easier to

apply.
» • «

Question.—In a hot water heating

[ilant, tlie water level in the expansion

tank is 72 feet above the lowest return

piping. The expansion tank is under

an initial pressure of 3 pounds per

square inch. What is the greatest

static i>ressure on the piping of the

system,

Answer.—A cubic foot of water
weighs 62.4 pounds, or a column of one
square inch cross section and one foot

62.4

liiiih weiirlis ^ .433 pound.

144

Pressure due to water alone= 72X-433= 31.176 pounds.

Total pressure = 31.176 + 3 = :i4.176

pounds per sq. in.

« » •

Question.—What would be the weight

of a casting of bronze whose specific

gravity is 8.6. The weight of the pat-

tern is 38 pounds, and it contains two
cores which, with prints, are 6X2X12
inches.

Answer — The specific gravity of

pine pattern lumber is 0.45, which gives

.45X-036=.0162 pound per cubic inch.

The weight of the pattern representing

the cores is 2X6X2X12X.0162=4.665
pounds.

Net weight of pattern= 38-^.665=
33..J35 pounds.

The ratio of the specific gravities

—

that is, the ratio of the weights of the

pattern and the bronze, is 0.45 to 8.6, or

19.11.

Weight of casting is, then, 33.335X
19.11=637.031 pounds .

• • •

Question.—The specific gravity of

a lubricating oil is given as 0.81. What
would be the weight of a 50-gallon bar-

rel of this oilt

Answer.—The volume of 50 gallons=:

50X277.274=13863.7 cubic inches. One
cubic inch of water weighs .036 pound.

Weight of 50 gallons of oil=13863.7X

.036X0.81=404.26 pounds.

• • •

Question.—A pipe line, when meas-
ured at a temperature of zero Fahren-
heit is just 102 feet long. What will be

its length when under a steam pressure

of 120 pounds per square inch?

Answer.—Temperature of steam at

120 iH)unds gauge is ,350 degrees F. Co-

('(Ficient of expansion for wrought iron

is 0.00000648. This means that an iron

rod will expand 0.0000{K)48 of its length

for every degree rise in temparature.

The amount of expansion in the pipe

line is then 102X12X350X00000648=
2.776 inches.

The length of the pipe when heated,

then, is 102 feet -|-2.776 inohe»=102 feet

2.776 inches.
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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

SPECIAL HAY PRESS.

SOME idea of the big tax put on Can-

adian transport authorities by the

European war may be gleaned by

the fact tliat, after England's declara-

tion, orders for foodstuffs and supplies

practically poured into the Dominion,

not only from the Imperial Government,

but from the French, Russian and Bel-

gian Governments. In order to cope with

the demand, the first thing made neces-

sary was the installation in various parts

in. X 22 in., and averages 100 pounds in

weight, and the output per press is one

bale per minute.

C. P. E. LOCOMOTIVE NO. 2900

THE illustration and description here-

with refer to C. P. R. locomotive No.

2,900, built at the Angus shops,

Montreal, and recently put into service.

Among the interesting features in the

!.;oneral design find equipment may bo

Sl'KCIAL HAY I'RESS AT <_;.lMt. ANOUS SHOP!?, MOM KK.U..

of Canada of proper machinery for the

preparation of such shipments as were

to go forward. One of the contributions

in this direction made by the Angus
Shops of the C. P. R. was the manufac-

ture of special hay presses.

To facilitate the movement of hay

bought in Canada by the Imperial and

French Governments these presses have

been working day and night. The bale

turned out by thorn measures 14 in. x 17

mentioned the firebox, which is 13 ft.

5% in. long by 7 ft. 4% in. wide, and is

equipped with a Gaines combustion

chamber and arch ; a Vaughan-Horsey
superheater, vestibuled cab, and new ar-

rangement screw reverse gear. The com-
pany's standard practice of interchange-

ability of various parts with other types

of enaines has been carried out wherever

possible, thus we find that cylinders, pis-

tons, piston rods, piston valves, cylinder

heads, steam chest covers, axle boxes,

axles, etc., correspond to those of class

P-1 and N13 engines. The main driving

wheels run in Cole axle boxes, 11 in. dia-

meter by 21 in. long. The following is

a list of general particulars:

Type, 4—8—2.
Sub-class. H-la.

Roller pressure, 200 lb.

Firebox width inside, 88% in.

Firebox length inside, 161% in.

Number of tubes, 210 and 30.

Diameter of tubes, 2% in. and 5^4 in-

Length over tube sheets, 20 ft. 8% in.

Superheater, Vaughan-Horsey.
No. and dia. of superheater aubes, 120

"IV4 in.

Average length of superheater tnbes,

10 ft. 41/2 in.

Superheating surface. 760 sq. ft.

Firebox heating surface, 299 sq. ft.

Tube heating surface, 3,414 sq. ft.

Equivalent heating surface, 4,853 sq. ft.

Grate area, 59.6 sq. ft.

Cylinders. 2314 in. by 32 in.

HIGH-SPEED MULTI-SPINDLE
DRILLS.

THE National Automatic Tool Co., Rich-
mond, Ind., has recently added to its

line two high-speed multiple drills which
embody many features of high produc-
tive value. They meet the demand for

powerful machines capable of drilling

up to %-in. holes in cast iron at heavy
foods.

"Natco" No. 18 DriU.

The "Natco" No. 18 drill is of the
table feeding type, the head being tongue
grooved and bolted solidly to the col-

umn. It is designed to drive eight %-,
twelve %- or twelve .5 16-inch drills in

cast iron at a feed of 5 inches per min-
ute, with the drills running at a peri-

t .
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pheral velocity of 75 feet per minute.

Under a test it carried a much heavier

complement of drills than the above with

ease under the heaviest feeds. The "Nat-
co'' multiple drill embodies weight, pro-

per distribution of metal to insure

maximum regidity, proper speeds

and feeds for high-speed drills and,

above all, a machine with all its

parts designed to deliver the power ne-

cessary to obtain the above results.

The eolumn is of heavy box section,

the metal being so distributed as to in-

sure a maximum of strength and rigid-

ity. It has a wide base to which a steel

rack is securely fastened. The drive is

l)y means of a two-step cone and con-

tinuous belt. The idler ));illeys are of

i

\
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point, the table returning automatically

to its "home" position. The table is

made with a lar<;e oil cliannel to catch

tlie overflow of cuttinj? lubricant and a

screen pocket prevents chips from chok-

ing up the oil pipe.

The feed box is located on the side of

the column near the top. It provides

tiiree chan<jes of feeds. The feed gears

are hardened and run at moderate speed

in a bath of oil. All the bearings are

bronze bushed. Several sizes of heads

are provided, all of which may be equip-

ped with various combinations of ad-

justable arms or cluster boxes. Some of

the heads are equipped with the "Nat-

eo" independent drill speed feature

which gives two independent changes of

speed in the head for each step of the

cone, thereby making possible the drill-

ing of large and small holes in the same

operation at correct cutting speeds. All

i;ears in the head are hardened and

ground and run in oil. All bearings are

phosphor-bronze bushed. The smaller-

sized heads are arranged with from two

to sixteen adjustable spindles and the

larger sizes have from two to twenty-

four adjustable spindles. The adjustable

ai-m, drill spindles and universal joints

are of the same construction as the No.

18 drill.

The main points of advantage of the

No. 20 over the No. 18 are greater capa-

city, the independent drill speed feature,

larger sizes of heads, greater number of

spindles and the new friction power feed.

The weight of the No. 20 drill is 2,300

pounds with the adjustable arms.

TURNING IN THE DRILL PRESS.
By D. S. Mann.

THE turning tool shown was designed

for turning the valve stem bosses on the

cylinder head of a gasoline engine. As
the valve stem holes were bored from

f^-—.

—
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SHELL MANUFACTURE IN CANADA.

IF
any orodenco can ho ntlachod to the miiny rumors

flyinf,' around, then this European War now raffing' is

about to initiate a shell manufacturing boom. We had
thought, however, that this country had just about gone
the limit with booms of one sort and another in recent
years and that, even without the sobering influence which
the general trade depression hanging over us for such a

lengrthened period has liad 'there Would have been little-

inclination even on the part of perhaps naturally specu-
lative souls to throw the dice, as it were. We sincerely
hope, both for the good of the Dominion at large and those-

who may be inclined to propagate schemes for the whole-
sale manufacture of shells for naval or military purposes,
that there is more "atmosphere" than anything else in
the rumors.

Our very closeness to the heart of the Empire, coupled
with the latter 's knowledge gained from pre-war experi-
ence of our manufacturing enterprise and capability has,,

surely, in this time of stress been demonstrated in the
most prodigal fashion, with the result that a large and
daily increasing percentage of our factories are, in diver-
sified lines, running, if not to capacity, to an extent utterly-

impossible otherwise under the circumstances, in catering-

to that Empire's meantime requirements.

This war, with its accompanying horrors and its

mechanisms and engines of destruction which bring the
latter condition about, is not going to last for ever; nay,
many competent authorities believe the major portion of
its duration to have already been realized. We could adso
wish that the worst of its destructiveness and shocking-
ness had passed the peak, but that perhaps is too much
meantime to expect.

In any ease, what justification is there for even dream-
ing about the establishment of several huge concerns
whose sole purpose is that of more or less cornering every-
thing at sight that smells of powder, and perhaps of inci-

dentally making a few people wealthy as a result. In the
matter of shell manufacture, Canada both from the ma-
chine shop (large and small) point of view, and from that,

of expert mechanics has no need to feel ashamed when
compared with other nationalities. What then should
hinder our machine shops spread over as they are from.
Halifax to Vancouver being made participants in the
^\'ork.

From reliable data in our possession, we can say with-
out fear of contradiction that no craft or calling in this
Dominion has l)een harder hit than that of mechanical en-
gineering, and most acutely so on account of the war.
Our machine shops, the majority of which are well
equipped according to their size, would every one of them
be prepared to undertake contracts commensurate with
their capacity covering the machining and finishing of
shells, and such of them as are progressive (very few-
being otherwise), would not hesitate to add to their plant
such modern equipment as they know to be available and
perhaps necessary.

Such an opportunity given to macliinists in our towns
and cities, would ensure more rapid fulfillraent of quan-
tity .shell orders; would stimulate the machine tool busi-
ness; would tend to create a pride of craftsmanship be-
cause of the care and skilful operation required; would
intensify the patriotic spirit; would minimize distress
among mechanics over a widespread area, and would, when
this clash of nations ceases, leave in the possession of each
individual concern a tool or tools that would enable them
to develop a peace-time business which, without the op-
portunity and need to acquire modern equipment to ac-
complish high-grade work, they might not otherwise have
been able to secure.

Spreading the shell work broadcast as suggested will
without doubt aid if it does not altogether bring about a
revival in the machine tool business, and when the latter
begins to get active, kindred callings don't usually lag.
Concentrating the work or endeavoring to corner it is
usually disastrous in many ways, and as the European
War is in nowise a permanent institution, the disaster
possibilities are materially increased.
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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

Fcrro Nickel pig iron

(Soo)
Montreal.

Middlesboro, No. 3.... 17 75

Carron, special 21 00

Carron, soft 21 00

Cleveland, No. 3 17 75

Clarence, No. 3 17 75

Glengarnock 20 00

Surnmerlee, No. 1 21 00

Summerlee, No. 3 20 00

Michigan charcoal iron. 25 00

Victoria, No. 1 18 00

Victoria, No. 2X 18 00

Victoria, No. 2 Plain.. 18 00

Hamilton, No. 1 18 00

Hamilton, No. 2 18 00

$13 40
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MISCELLANEOUS.
Putty, 100 lb. drums $2.75
Red dry lead, 5 cwt casks, per cwt 8.00
Glue, French medal, per lb 0.14
Tarred slaters' paper, per roll .. 0.95
Motor gasoline, single bbls., gaL .

.

ISVa
Benzine, single bbls., per gal 131/2

Pure turpentine, single bbls. 0.68

Linseed oil, raw, single bbls 0.56
Linseed oil, boiled, single bbls. .

.

0.59

Plaster of Paris, per bbl 2.50
Plumbers ' Oakum, per 100 lbs. .

.

4.00
Lead wool, per lb 0.08
Pure Manila rope 0.14

Transmission rope, Manila 0.18
Drilling Cables, Manila 0.16

Lard Oil, per gal 0.60

POLISHED DRILL ROD.
Discount off list, Montreal and To-

ronto 40%

PROOF COIL CHAIN
% inch $7.25
5/16 inch 5.10

% inch 4.35

7/16 4.05

1/2 inch 3.80

9/16 inch 3.8O

% inch 3.65

% inch 3.60

% inch 3.40

1 inch 3.20
Above quotations are per 100 lbs.

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
Dist'onntf* ofl :.t.'*ndftrd list.

REAMERS.
%

Hand 25
Shell 25

Bit Stock 25

Bridge 65

Taper Pin 25

Center 25

Pipe Reamers 80
Dlseonnts off standard list.

COLD DRAWN STEEL SHAFTmO.
At mill 45%
At warehouse 40%
Dlseoitnts off standArd 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, TOO ft 4.45

Major .Tim., Steel Tape, .50 ft 3..i0

Rival Step] 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 3

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

3 00
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steel products finding their way to Brit-.

a,in to fill orders there.

Fig Iron.

Sales of pig iron continue to be small.

The exceedingly low price of a few
~weeks ago stimulated business to a cer-

tain extent. The low prices of the early

months of the present year were taken
advantage of by tlie majority of con-
sumers, and rather heavy stocks were
then purchased, and these stocks have
Taeen sufficient to carry most foundries
through the present unsettled situation.

A further cause for the sales remaining
practically at a standstill is the fact

that all purchasers know that iron can
T)e obtained from the dealers' stocks at

short notice, and no delay will be en-

tailed should any situation arise which
"would demand any great amount of iron.

Machine Tools .

The machine tool market continues to

Temain rather dull. From time to time
small orders come in, and the encourag-
ing feature in the situation is that they
are becoming more frequent. Inquiries

also are more numerous. The equip-

ment being disposed of at present is

largely turret lathes and grinders, for

use in the manufacture of shells. The
supply business keeps brisk, considering

the present conditions.

Metals.

The metal markets have been rather
dull during the week. The feature has
again been copper. Production has been
Testricted to those smelters handling
the higher g^rade ores, and this reduced
production has tended to increase the

price, because consumption has recently

l)ecome considerably in excess of that

prevalent during the earlier weeks of
the war. The other metals have remained
Tather quiet during the week, but prices

"keep firm.

Toronto, Ont., Dec. 22, 1914.—The ap-

proaching holiday season is having the

usual effect in business circles, and con-

ditions generally are quiet. 'There will

also be further restriction in business

lor the rest of the year on account of
stocktaking. Apart from the above,
however, there is little change in the in-

dustrial situation. There is continued
activity in those industries supplying
Tvar equipment which promises to con-

tinue for some time to come. This busi-

ness, while being of the greatest benefit

commercially to the country, goods to

the value of several million dollars al-

ready having been ordered, will not
nearly counter-balance the injurious ef-

fect of the war upon trade. A difficult

situation is being handled in a com-
mendable manner by the Government,
and also by financial and business men
generally.

The Dominion revenues for November

show a heavy decrease, principally in

Customs receipts. This affects the ability

of the Government to carry on the or-

dinary programme of National develop-

ment. Operations on public works, how-
ever, are being continued in some cases

as far as finances will allow. Municipal
works have been restricted, rather more
80 than is usual at this time of the year,

and there is a general suspension of
other undertakings, such as new plants,

factory and mill extensions, partially on
account of the condition of the money
market and also because of the wide-

spread desire to economize. Notwith-
standing these features, however, legiti-

mate business is fundamentally sound.

Steel Market.

There is a quieter trend in the iron

and steel trade, due principally to the

general tendency of consumers to keep
out of the market at this time of the

year, which is stocktaking season.

Manufacturing concerns using steel pro-

ducts are still quiet, and the building

trade is exceptionally dull. It is re-

ported that the Dominion Steel Corpora-
tion has received a substantial order for

steel rails from Ireland. The same con-

cern has shipped six ship loads of steel

products to Europe since the war broke
out, and there is a probability that they

will start a steel furnace early in

January.

Conditions in the steel trade in the

United States are about the same, al-

though buying of finished steel for the

first quarter of next year has increased

somewhat. A number of important en-

quiries have been received from the Old
Country, but high freight rates have in

some cases militated against any chance

of doing business. There has been no

change in prices locally.

Pig Iron.

Although some activity in pig iron is

reported from Hamilton, the market is

dull and business quiet, a condition

which will prevail for the rest of the

year. Prices are stationary. -

Machine Tools.

Continued quietness prevails in the

machine tool market, a few sales having

been made locally; but as a rule dealers

report little business. Considerable in-

terest has been aroused in machine tool

circles by the developments in the shell

business, and there is a possibility of

further orders being placed for tools.

The announcement that a large ma-
chinery house has sold 22 lathes to an

Old Country firm will be received with

interest by the trade, and it is to be

hoped that this export business will de-

velop.

Metals.

There is practically no change in the

«ituation in the metal markets, business

being quiet and prices unchanged. The
copper market is dull, with prices firm,

at ISy^c to 14c per pound. The tin

situation is a strong one, and higher
prices may be expected in time; at pres-

ent the market is dull and prices firm at

36c per pound. Spelter is unchanged at

6c per pound, the market is quiet, but
firm. There is a steady demand for

spelter from Europe, which is holding
the market strong. The lead market is

dull and prices unchanged at 5c per
pound. The antimony market is quiet;

business is light, and prices unchanged
at 18e per pound. Ingot aluminum is

steady at 22c per pound.

®

Trade Gossip
The Don Foundry Co., Toronto, has

been awarded a contract for the supply
of brass castings by the Toronto Board
of Control.

The Canadian Westinghouse Co., Ham-
ilton, have been awarded a contract for

a 25 k.w. 2,200-100 volt transformer by
the Toronto Board of Control.

Toronto, Ont.—At the yearly meeting
of the Canadian National Exhibition,

held at the City Hall recently, a surplus

of $26,048 was announced from the re-

cent exhibition. The total receipts were
$336,150.04 and the expenditures were
$310,101.53.

Fredericton, N.B.—James M. Queen,
George E. Dawes, Murray W. Long, John
M. Long, of Lancaster, St. John county,

and H. Colby Smith, of St. John, are

applying for incorporation as the Colon-

ial Construction Co., with an authorized

capital of $24,000 and head office at St.

John, N.B.

The Mesta Machine Co., Pittsburgh,

Pa., recently acquired the rights from
the Stumpf Una-Flow Engine Co., Syra-

cuse, N.Y., to build the Stumpf Una-
Flow type of engine in the United

States. The agreement gives the Mesta
Co. the patent rights of Prof. Stumpf,

and the benefits of practical experience

gained bj' European builders during the

last six years.

Filling Shell Contracts.—The * Ren-
frew Machinery Co., at whose factory

cream separators are made, will shortly

begin to manufacture shells for the Brit-

ish War Office. A contract has been

awarded the company which will keep

its factory running at full pitch. Lead-

ing members of the company are M. J.

'Brien and Thos. A. Low, who are also

interested in three woollen mills at Ren-

frew, all of which are busy on orders

received from the British and French

Governments.
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TRADE AND COMMERCE RECORD
Dealing With the Steps Being Taken and Progress Made by Industrial Canada

To Achieve and Maintain a Dominant Place in the Markets of the World

CANADA'S TRADE INCREASED.

AN increase in the total trade of

Canada for the month over the

corresponding period of last year
is indicated in the trade statement for

ITovember, just issued by Hon. J. D.

Eeid, Minister of Customs. The total

trade was $126,455,299, an increase of

about fifteen millions over November,
1913. Exclusive of the import of coin

and buHion, which has largely increased,

both total exports and imports showed a

decrease, this being chiefly due to a fall-

ing off in the export of agricultural pro-

<iucts.

Total imports for November including

•coin and bulion, were $79,880,917, as

compared with $52,016,560 in 1913, and

the total for the eight months end-

ing November was $447,911,144, as com-
pared with $446,169,481 in 1913. Imports

of coin and bullion in November were

$48,328,727, as compared with $1,814,404

in November, 1913.

Exports in November, 1914, were $74,-

424,299, as compared with $107,964,484.

Exports of manufactures have increased,

a healthy sign, and were $6,376,500 for

the month, compared with $4,841,922 in

1913. Exports of animals and their pro-

duce were $8,470,602, compared with $7,-

795,511. Exports of agricultural products

however, dropped from $31,417,055 in

"November, 1913, to $18,846,286 this year.

RUSSIAN IMPLEMENT TRADE
PROSPECTS.

ERITISH trade papers have been

urging United Kingdom manufacturers

•of agricultural implements and tools

to take full advantage of the ex-

ceptional opportunity at present offered

for an increase in their trade with

Russia. The following, for example, is

an extract from "Made in England."
which, although written from the point

of view of United Kingdom trade exten-

sion, may nevertheless be of interest as

indicating the prospects presented to

Canadian manufacturers in their en

deavor to capture some of Russian

trade.

Increase in German Trade.

Of late Germany has vastly increased

her trade in acrricultnral implements and

tools. Tn 1912 her exports of a^icnl-

tural implements and tools reached a

total value of £1.431.000. while that of

Great Britain stood in 1913 at £745,900

only. She has achieved this success not

"because her goods are better, nor because

they are cheaper, but because her manu-
facturers have studied the markets and

have made what the people demand in-

stead of requiring them to buy the goods

produced for other countries.

For these goods her best customer has

been Russia. In 1912, Germany's export

of agricultural implements to Russia was
valued at £485,900, and Austria's export

of the same classes of goods reached

£150,200, while the exports of Great

Britain, to the huge dominions of her

ally in this great continental war, stood

at the paltry total of £2,300. (These

figures, it must be understood, are in ail

cases exclusive of the value of locomo-

tive engines, threshing machines, motors,

and the like). Now, not only is Ger-

many unable to fulfil her contracts, but

nothing is more certain than that Rus-

sian prejudices aroused by the war
against anything of German origin will

be long in dying out, and that if British

manufacturers care to enter the market

here and now they can secure the larger

part of the trade.

The total annual export trade of Great

Britain to all the countries of the world

in this particular class of goods amounts

to only £745,000; while Russia's annual

imports from Germany and Austria ag-

gregate £636,100. which is only £109,800

short of Great Britain's entire export

output.

Importance of Russian Market.

Tackled properly the Russian market
alone—after allowing for American and
other competition—should produce or-

ders sufficient to increase our export

trade by somewhere near 75 per cent.,

and the Russians will be waiting for us.

As one of our allies in this war against

Germany's ari-ocant agression, Russians

will welcome with open arms the repre-

sentatives of British firms. Already
British goods have the reputation, won
by years of honest work, of beins the

most substantial, and if manufacturers

will combine and send oiit representa-

tives who can talk the language, who
thoroughly understand the goods they

have to sell and the work to which they

apply, and who are furthermore empow-
ered to accept orders, even though the

pattern may have to be modified to meet
Russian requirements, there will be no

doubt as to the result.

Russia Must Have the Goods.

The airricultural development of

Russia during the past twenty years is

one of the most striking features of her

national life, with the result that the de-

mand for all manner of agricultural im-

plements from steam and internal com-

bustion engines and tractors down to

hoes and forks shows an annual upward
tendency, despite the action of the

Russian Government in giving a premium
to home manufacturers on the output of

their factories. Years must pass before

Russia can supply her own demands. She
has scarcely yet awakened commercial-

ly. Her population is largely pastoral

and years of training will be necessary

before her people are blessed with the

nimble fingers of British industrial

workers. Here and there individual

firms are establishing factories, but the

lack of system and of knowledge of

economic management is obvious in

every one of them.

Russian Requirements.

We must however, supply, what the

Russians want. The Russian has his

likes and dislikes, and whether they ap-

pear to us to be nonsensical or not it is

his likes that our manufacturer should

strive to meet. Moreover, as the vice-

consul at Omsk, in Siberia, suggests,

catalogues should be printed in the Rus-

sian language, the weights quoted should

be in kilos or pouds, the price in roubles

and their units, so that the dealer is able

to calculate easily the cost delivered of

the goods he may be inclined to order.

Such requirements are in no way be-

yond the power of British manufacturers

to compass, and there is no reason why,

if they seriously make the attempt, they

should not divert much of the enormous

trade which Germany has hitlierto done

with the great nation of the east with

which she is now at war. On the con-

trary they have everything possible in

their favor.

®
COMPANIES TAKING OUT NEW

CHARTERS.

MANY inquiries as regards the re-incor-

poration of provincial companies under

the Dominion Companies Act have re-

cently been received by the Secretary of

State's Department at Ottawa. As a

consequence, the Department is for the

time being as busy as it was before the

war in spite of the falling off in the num-
ber of regular incorporations.

The reason advanced for this steady

increase in the number of inquiries for

re-incorporation is the dissemination

generally of the news of the recent judg-
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ment of the judicial committee of the
Privy Council in the John Deere Plou^rh

Co. case upholding: the Dominion conten-
tion. There is a section of the Domin-
ion Companies Act which apparently
authorizes re-incorporation, according' to

what can be learned. There is some doubt
however, as to whether the section is

competent.

There are a number of questions as
to taxation of companies by the Province,
etc., which will have to be adjusted be-

tween the Provincial and Dominion auth-
orities. This will not be done, of course,

before decision is given by the Privy
Council in the Companies case. Another
case is one now before the Supreme
Court. It concerns the rijrht of the Pro-
vince of Ontario to incorporate the Bon-
anza Mining- Company to carry on busi-

ness in the Yukon.

NEWFOUNDLAND FISH EXPORT.
LAST year representations were made
by the Government of Newfoundland to

the Secretary of State for the Colonies
in reference to the preferential treat-

ment accorded Norwegian codfish enter-
inn; Portugal. The duty chargeable in

Portugal on Newfoundland codfish was
greater than that charged on the Nor-
wegian product, and it was requested
that in the Treaty of Commerce, which
his Majesty's Government were nego-
tiating with the Republic of Portugal,
this matter might be adjusted and New-
foundland codfish allowed in on equal
terms with that from any other country.

The Government are now in receipt of
a bill, which has been introduced into

the House of Commons in London, to

give effect to the provisions of the

Treaty of Commerce and Navigation,
which has been concluded with the Por-
tuguese Republic. The provisions of this

Treaty will apply to his Majesty's Do-
minions Oversea, and to goods produced
or manufactured therein.

The preferential advantage hitherto

enjoyed by Norwegian codfish will,

therefore, now come to an end, and New-
foundland codfish will enter Portugal
on equal terms with that from any other
country. The Governments of this col-

ony are to be congratulated upon the

successful accomplishment of this mat-
ter. ®—
PLEA FOR GREATER PRODUCTION.
INCREASED production, with a view to

better meeting the adverse balance of
trade and to assist in paying interest

charges abroad, was urged by Hon. W.
T. White, Minister of Finance, in a re-

cent address before the Canadian Club,
Montreal. Referring to the share of the
Empire's burden that Canada must as-

sume, Mr. White said that, in all prob-

ability, Canada would borrow. $100,000,-

000 a year during the course of the war.

Comparing the advent of war to the

entrance of a crowbar into a delicate

and complicated printing press in full

action, Mr. White paid a tribute to the

resource and genius of the Canadian peo-

ple in meeting the new situation. The
Canadian banks, the Minister of Finance
said, had provided for the legitimate

banking requirements of the community,
made advances to the Government, and
municipalities to enable them to com-
plete works under contract, provided for

the payment in whole or in part of

Treasury bills nnd other sliort-date se-

surities maturing due abroad, which, but
for the war, would have been funded,

and had financed the movement of the

grain crops and other products of Can-
adian agriculture. To-day they found,

confidence restored, panic allayed, trade

passing across the ocean in tranquil se-

curity, the Stock Exchanges opening,

money becoming easy, and industry in

all lines quickening into activity.

Meeting Adverse Trade Balance.

Dealing witli the matter of Canadian
currency, Hon. Mr. White explained that

debts to another nation must be paid,

directly or indirectly, in products, ser-

vices, interest on investments, or in gold,

lentil the balance is redeemed she must
export her gold.

"This is preliminary," said the speak-

er, "to some remarks I desire to make
as to the so-called 'balance of trade'

against Canada. This adverse balance of

trade against Canada amounted in the

fiscal year 1912 to over ,$225,000,000; in

191.1 to $.']00,nOO,000, and in 1914 to

$180,000,000. How did we pay it? The

answer is that we paid interest and bal-

ance of trade by borrowing.

The Marvel of Great Britain.

"We are overtaking our adverse trade

balance. From April 1, the beginning of

our fiscal year, to October 31 we had

an excess of imports over exports of

.«56.000,000, while for the same period

of last year the excess was $141,000,000.

Another factor that will materially help

us is our borrowings in London for

war. War is our first business until it

is over. We shall borrow probably a

hundred million a year, the greater part

of which will be spent here. That bor-

rowing is gold—the equivalent of ex-

change, so far as it is spent in Canada.

Then there are the orders placed by

British, French and Russian Govern-

ments. The funds for those orders are

also gold. Then there will undoubtedly

be borrowing abroad on a reduced scale

as money markets become easier, as is

now their tendency. London may within

a few months resume lending.

What a marvel is Britain to-day, fin-

ancing the war out of her savings,, and
with a margin left ov«r for investment!

No doubt the United States will pup-
chase some of our high-class securities,

because, as I pointed, oat, we cannot buy
unless we borroV or sell, and we buy
more from the United States than from,

any other country. Next year our agri-

cultural production will be immensely
increased. Every man with a plot of

land should plant it next spring. Our
exports will thus be greatly swelled. By
all these means Canada is taking and
will take steps, no doubt unconsciously

to the great body of her citizens, who
work by sure instinct, to meet the sub-

versive conditions created by the war
and the large adverse trade balance with-

out resorting to gold exports." *

Export Trade Good.

The speaker showed that while in the

month of August last the exports of the

United States decreased 40 per cent.,

and those of Great Britain 45 per cent.,

Canada's increased 17 per cent. In Sep-

tember, Canada held her own. United
States declined 28 per cent, and Great

Britain 35 per cent. In October, our ex-

ports declined 36 per cent.

"From all the foregoing facts," said

Mr. Wiiite, "it is ajiparent tliat we have

great cau.se for thankfulness. We may
have a more or less trying period to go

through before the light of peace again

breaks, but I believe it will be a briefer

period than we have dared to hope for."—€•

—

CANADA'S WAR ORDERS.
A LARGE amount of money is being

spent in Canada by the Imperial, Do-
minion, French, and Russian Govern-
ments in connection with orders for

equipment for armies and navies, and
with gifts to the Imperial authorities.

These are stimulatiftg industry consider-

ably, keeping thousands of employees
working throughout the winter in fac-

tories, many of which are running night

and day shifts. While many of these

industries may find conditions slack af-

ter this active and obviously artificial

period, these war orders have prevented

such unfavorable conditions from being

present this winter. About 2,500 fac-

tories are said to have been affected

favorably by the orders. *

The Government authorities are too

busy to give out information as to war
orders just now, but details will come
forward in official documents later,

probably long after the war has ceased.

In the meantime, there have been gather-

ed reports, facts and figures, from which

an approximate estimate can he made as

to the value of war orders being placed

in Canada. The information has been

obtained from official sources whenever

possible.
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The following figures represent the

value of only a portion of the orders

placed in the Dominion. They include

the Dominion and Provincial Govern-

ment gifts to Great Britain and Bel-

gium.
Ilrtails of Orders—British.

Canned gooiis and otber food sup-
plies $1,000,000

S.hlrts l.:;50,000

Sweater coats 000,000
Socks, mitts, belts, etc 900,000
Miscellaneous woolens and textiles.. 'JCO.OOO

Mess tins, picket poles, and pegs.... KiO.OOO
Shovels, picks, etc 1,000,000
Horses 3,850,000
Sheepskin coats (second order) a.'j.OOO

Saddles 2,000,000
Shrapnel shells (to October 16) u'.OiMXHiii

Boots and shoes 2.500.000
Rifles, ammunition, and shell cases.. 2,000,000

Total $18,505,000
Dominion Government Orders.

30,000 Ross rifles and bayonets (first

order) $1,000,000
Conversion of 10.000 old type rifles . 65.000
Flour, 1.000.000 bags 3,000 000
Blankets 155.000
Wagons. 1,000 155.000

.14,340.000

Xumerons other orders (details not
available yet) estimated at 11,000.000

?15,340.000
Provlnelal Govt. Orders—Imperial Gifts.

Horses (Saskatchewan I « Ifi2.."r0<)

Flour (Ontiirlo(, 250,000 bags 750,000
Flour (Manitoba), 50,000 bags 150,000
Kvaporated apples (Ontario), 100,000

lbs 0,000
Oats (Alberra), 500.000 bushels ... .300,000

Canned salmon (British Columbia),
25,308 cases; and charges 102,000

Potatoes (New Brunswick), 100,000
bushels; and expenses 90.000

Oats (Prince Edward Island), 100,000
bushels 50,000

Cheese (Quebec), 1,000,000 lbs 620,000

$ 2,230.500

Provincial Govt. Orders—Gifts to Belgium
Flour (Alberta), 5.000 bags $ 20,000
Barrels (New Brunswick), 15,000;
and charges 25,000

Evaporated apples (Ontario), 100,000
lbs 16,000

$ 61,000

French Government Orders.

Boots $1,000,000
Blankets 1,845.000

$2,845,000
Summarizing the above, we have the follow-

ing results;

Total War Orders Placed in Canada,
British $18,503,000
nomlnlon 1.5.340.01)0

Provincial 2.291.500
Foreign 2,845,000

$38,981,500

Tills sum represents only the orders given
during about the past two months. Many
more .".re siire to follow.
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Trade Gossip
The Canadian General Electric Co.,

Montreal, have secured a contract for

electrically equipping the new Customs

House, Ottawa, which is being construct-

ed by Peter Lyall & Sons Construction

Co. Six transformers will step down the

current for lighting and power purposes.

The elevators, ventilating, pumping and

heating systems will be electrically oper-

ated, direct oonneeted motors being inr.

stalled.

War Orders.—The Western Drydoek

and Shipbuilding Co., of Port Arthur,

has received an order for shells and;

munitions of war for the British Govern-

ment to the amount of .$100,000. The

company has, for some time, been work-

ing on a proposition to get orders for

the construction of submarines as fore-

shadowed in a despatch from Ottawa.

The Port Arthur wagon works are air

most continuously making transport

wagons for the army.

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. Cat-

alogues 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 Repabllc.

H. R. Ponssette, 278 Balcarce, Buenos Aires. Cable Address,
Canadian.

Australasia.

D. H. Ross, Stock Exchange Building, Melbourne, Cable ad-
dress, Cancoma.

British West Indies.

E H. S. Flood, Bridgetown, Barbados, agent also for the
Bermudas and British Guiana. Cable address, Canadian.

China.

J. W. Ross, 6 Kluklang Road, Shanghai. Cable Address
Cancoma.

Cnba.

.\ctlng Trade Commissioner, Lonla del Comercio, Apartado
1200. Havana. Cable address, Cantracom.

France.

PhlUIpe Roy, Commissioner General, 17 and 19 Boulevard
des Capuclnes, Paris. Cable address, Stadaconn.

Japan.

O. B. Johnson, P.O. Box 109, Yokohama. Cable Address,
Canadian.

Holland.

J. T. Llthgow, Zuldblnak, 26, Rotterdam, Cable address,
Watermill.

Newfoundland.

W. B. Nicholson, Bank of Montreal Bul'.dlng, 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 Kinsdom.

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. Blckerdlke, Canada Chambers, 36 Spring Gardens,
Manchester. Cable address, Cantracom.

Fred. Dane, 87 Union Street, Glasgow, Scotland. Cable ad-
dress, Canacom.

Harrison W.Ttson, 72 Baslnghall Street, London, E.C., Eng-
land. Cable address. Sleighing, London.

CANADIAN COMMERCIAL AGENTS.

Cable address, Can-

British West Indies.

Edgar Tripp, Port of Spain, Trinidad.
adlnn.

R. H. Curry, Nassau, Bahamas.

Colombia.

A. E. Beckwith, c-o Tracey Hmos, Medellln. Colombia. Cables
to Marmato, Colombia. Cable address. Canadian.

Norway and Denmark.

C. E. Sontum, Orubbeged No. 4, Christiana, Norway. Cable
address, Sontums.

South Africa.

D. M. :McKlhhln, Parker, Wood & Co., Buildings, P.O. Box
559, Johannesburg.

E. J. Wilkinson, Durban, 41 St. Andrew's Buildings, Durban,
Natal.

CANADIAN HIGH COMMISSIONER'S OFFICE.

United Kinsdom.
W. L. Orimth, Secretary, 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 New*.

Engineering
Mount Forest, Ont.—The council con-

template installing' electrically-driven

pumps.

Toronto, Ont.—The Board of Control

are in the market for a lathe for the

Works Department.

Bracebridge, Ont.—By-laws will be

submitted on January 4 to authorize the

expenditure of $10,000 on new pumps,

water main extensions, etc.

Winnipeg, Man.—It has been an-

noiinced that the construction of the

aqueduct for the Greater Winnipeg
Water District will be commenced in

March.

Sydney, N.S.—It is reported that the

[{ominion Iron and Steel Company have

received a substantial order for rails

f 'om Ireland. The amount specified is

n?t given.

Winnipeg, Man.—Extensive altera-

t bns are proposed for the power plant

a ; the Municipal Hospital. These include

a forced draft plant, pumps, valves, etc.

I oberts & Trith, Winnipeg, are the eon-

s ilting engineers.

Electrical

Delaware, Ont—The ratepayers will

ite on a bv ''v fcv tlie installation of

hydro-electiii- system.

Port McNichoU, Out.—Hydro-electvic

p iwer was inaugurated here last Thurs-

d ly by chief electrician Braybriek.

Kamloops, B.C.—The Town Council

c )ntemplates making extensions to the

V atea-works system and power plant at

a cost of $70,000.

Toronto, Ont.—The Searboro Town-
s lip Council are contemplating the in-

s allation of a Hydro-Electric plant at

I irchcliffe, near here.

Durham, Ont.—A by-law will be voted

o 1 to provide for the purchase of a por-

t: on of the electric lighting plant and

i le installation of a hydro distribution

s Tstem.

Toronto, Ont.—The Provincial Hydro-
Electric Commission will erect a trans-

former station near Owen Sound at a

cbst of $20,000. The building will be of

s «el and reinforced concrete construc-

tfon.

St. Catharines, Ont.—At a meeting of

the joint Hydro-electric Union of Nia-

gara district, held here recently, it was
decided to petition the Hydro-electric

Power Commission of Ontario to make
additional surveys for Ilydro-radial lines

from St. Catharines by way of Power
Glen and Smithville, through the town-

ships of Caistor, Binbrook and Barton

to Hamilton, also from Niagara Falls,

tlirough the townships of Thorold and

Stamford West, also to continue the sur-

vey for a line for Port Colborne north

on the east side of the Welland Canal,

through Thorold township and town, and

to furnish estimates for the same. A
standing committee on routes was ap-

pointed to act in consultation with the

Hydro engineers, consisting of Mayor
Petrie and W. C. Bash, St. Catharines;

D. McGillivray, Port Colborne; J. Good-

win, Welland. and Hugh Bertram, Salt-

fleet township.

General Industrial

Thorold, Ont.—Thorold pulp mill was

completely destroyed by fire on Bee. 15,

at a loss of $15,000.

Tofronto, Ont.—The Leach Concrete

Co. have assigned to Jas. J. Langley. The

company was a large contracting concern

with offices at 76 and 78 Albert street,

and during recent years had done a large

amount of concrete work for the city.

The liabilities are given as between $15,-

000 and $20,000, with nominal assets of

about the same. No meeting of creditors

has been called as yet.

Municipal

Gait, Ont.—The town will probably

buy a number of hydrants.

Weston, Ont.—The Ontario Railway

and Municipal Board have incorporated

the village of Weston into a town.

Fort William, Ont.—A by-law will

be voted on in January to raise $65,-

000 for waterworks improvements.

Hull, Que.—The waterworks improve-

ments include the installation of in

eight million gallon turbine pump.

Tara, Ont.—It is proposed to spend

$2,500 on fire-fighting equipment. A by-

law will be submitted on January 4.

Welland, Ont.—A by-law to provide

$5,000 for a fire alarm system will be
voted on by the ratepayers in January.

Hespeler, Ont.—Extensions to the

waterworks system are contemplated. A
by-law will be voted on to raise the ne-

cessary funds.

Parkhill, Ont.—A by-law will be voted

on by the citizens on January 4 to pro-

vide for extensions to the waterworks at

a cost of .$3,000.

Welland, Ont.—A by-law will be voted

on by the ratepayers on January 4, to

authorize the expenditure of $5,000 on
a fire alarm system.

Samia, Ont.—A by-law to raise $60,-

000 for a new city hall to replace the one
recently burned, will be submitted to the

ratepayers in January.

Brantford, Ont—A by-law will be
voted on by the ratepayers to authorize

the expenditure of $100,000 on a pump-
ing station and water mains.

Dunnville, Ont.—It is proposed to

spend $12,000 on waterworks extensions.

A by-law will be voted on by the rate-

payers to raise the necessary funds.

Vancouver, B.C—The town of West
Vancouver is calling tenders for work in

connection with the proposed water-

works system. H. McPherson is the en-

gineer.

Toronto, Ont.—A by-law will be voted

on by the ratepayers on Jan. 1, 1915, to

provide for the raising of $465,000 for

the building and equipping of civic

slheet car lines.

Fort William.—On January 1 by-laws

will be voted on for improvement of the

waterworks system and the water sup-

ply from Loch Lomond. ,
Estimated out-

lay, $77,000.

London, Ont.—The city copncil has

authorized the immediate construction

of additional storm and sanitary sewers,

to cost approximately $14,000, to re-

lieve the unemployment situation.

Ottawa, Ont.—The following by-laws

will be voted on by the ratepayers on

January 1:—$420,000 for water mains;

$287,000 for intercepting sewer; $100,-

000 for civic abattoir, and $50,000 for

an incinerator.

Ottawa, Ont.—The Board of Control,

after several weeks of deliberation, has














