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INSTRUCTOR:

Or, A New and Eafy GurbE to
PRACTICAL ARITHMETIC.

WHEREIN

The Rudiments of Common ARrRiTHMETIC, Vul-
gar and Decimal FrAcTIONS, the Extra@ion
and Ufe of the Square and Cube RooTs, &c.
are fo eafily treated of, and fo plainly demon-
ftrated, that any Perfon may, of himfelf (in a
fhort T'ime) become acquainted with cvery Thing
neceflary to the Knowledge of Bufinefs.

To which is added,

A Postcripr, for the Ufe of Country Youths in
particular: Shewing how to meafure any regular Piece
of Timber, Tyling, Thatching, Brick-worl, or Piece
of Land; as alfo, how to gauge any Ciftern, Piece of
Malt, or common Cooler, Tub, &c,

The whole defigned for fuch as have

Hitherto neglefed, or have not had Opportunity of be-
ing acquainted with Figures, and attempted in natural and
familiar D1ALOGUES, in order to render the Work more
eafy and diverting, as well as ufeful to LeEArNERs.

Recommended by feveral eminent Writing-Mafters,
and Accomptants,

The SevenTH EpITION, corre@ted and improved, by
fome particular Obfervations on the Rule of Dis.a
COUNT.

By DANIEL FENNING, Author of the razmg
- AlgebraiPs Companion, Defeription and  Upe of the
GLogEs, both in Dialogues ; the Univer/al Spelling-
Book, Royal Engli/h Dictionary, and 7. oung  Man’s
Bosk of Knoawledge.
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DEDICATION

To the SCHOOLMASTERS of

Great-Britain and Ireland,

GENTLEMEN, : |
Ok WHRHE great Demand for, and
HK* T R {peedy Sale of the five laft Im-
>§< s *% preflions of this {mall Treatife,
K36 naturally leads me to think,
that many of you™ have encouraged the
Undertaking. - - _

Permit me, therefore, in this fixth Edi-
tion, to return you hearty Thanks for your
friendly and undeferved F avours.

I am very fenfible, (as I told you be-

fore) that many abler Hands have' un-
dertaken this Tafk before me, and have,
in large Volumes, done thar which can-
not be expected to be found here: But
as ‘you are fenfible ton many of them
have fpent their Time, rather upon Cuy-

riofities than Bufinefs, (the very Thing
’ A 2 that



v DEDEICATTON:
that every Scholar fhould particularly
drive at, and which I am fenfible, every
one of you would ‘promote the Know-
ledge of ) I'have here made it my chief
Care to inform the Learner of every
Thing that is neceffary thereto. -

It was not without Reluctance that I
appeared upon this Subje@t; but haying
publithed a fmall Treatife of Frac-
TioNs and ALGEBRA, by Way of Di-
-alogue, in 1759, * which has met with
great Encouragement, I was perfuaded
by {everal Schoolmafters, and private
‘Gentlemen, to publith alfo a Piece of
ARITHMETIC, after the fame Manner;
as they were fenfible, they faid, (and in-
deed, I confefs; I think the fame) that
this Way of Writing conveys the Matter
better, and communicates 'Things f{ooner
to the Learner, than the bare fetting of
Sums, and not working them at all, or,
in a dry intricate Manner.

As I do not pretend to recommend the
. Work by comparing it with other Au-
thors, fo, I hope, you will not con-

* The third Edition, with fome Quadratic Problems,
was publifhed, 1759, tioll
| demn
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~demn it, till you have perufed it through-
out.

’Tis true, that the laft Method of re-
ducing C's. grs. lbs. into Ibs. (in the
it Example of Zare and Trez) is well
worthy your Obfervations, it being as
eafly as 1t is new; and feveral Perfons
in Bufinefs, to_ whom I have communi-
cated it, never pretend to ufe any other
Way for Eafe and Expedition,

To fuch of you, indeed, as are perfect
Mafters of the Sciences, this little Piece
- may appear infignificant 5 but to others, I
am fenfible the Dialogues will be of great
Service, as they are intermixed with a
Variety of familiar Examples, in natural
Converfation : And 1 perfuade myfelf,
they will be of great Help to your Pupils,
and, in a great Meafure, eafe you of that
heavy Tatk, which every diligent Mafter
(with a Number of Scholars) muft of
Neceffity labour ‘under,

This, Gentlemen, is one Realon (as
I faid) why I built it upon this Plan; and
I hope, for the Defign’s Sake, you will
torgive thofe Errors that have yet cfcaped
my Notice, and which you know are fo

A com-
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common- to a2 Work of this Sort;  the
f have taken Care to corre@ all fuch, as
I have at prefent difcoveréd in' former
Editions, - : . Aot e s
I have made no great Alteration in
the Work, only have taken off Part
of the Double Rule of Three Dired .
and Inverfe, (as you know the Rule of
5 Numbers will fupply that Defe@) in
Order to make more Room' (by the Defire
of f{everal Merchants) for a fuller and
more clear Explanation, both of the true
and cuftomary Way of Difcount,

 To my Thanks, I add my beft Wifhes
for your Succefs, jointly and feparately,
m your feveral Undertakings; and de-
fire always to fubfcribe myfelf,

GENTLEMEN,

Your moft 0biged bumble Sé?"ddﬂf,

Royal-Exchange
4fjurance-Office,
London,Sept.1.
1767. -

D. Fenning;

THE
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PREFACE.

. Kinp READER,

A b Here prefent you with the fifth
Sun 0 Editon of my fmall Treatife of
Liois ArrtaMeTICc, which T have 1m-
proved and endeavoured to render
"% ‘as plain as Time, Room, and
Opportumty would admit of.
" For fuch of you, who have too much
negleéted this Branch of Education; and for
- others who have neither Time, nor Oppors
tunity, to apply to a proper Mafter, the fol-
lowing Work was chiefly deﬁgned and was
at fitlt carried on no farther than the Rule of
Three Diretz: But 1 confidered with myfelf,
- that it might fall into the Hands of many,
A 4 who
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who would be glad to have 2 Notion of
Lira&lions. - 1 have, therefore, to ferve you,
treated upon mott of the Rules of Aritbmetsc,
and for the Sake of thofe that live in the
Country in particular, I have given fome
Inflructions to meafure Timber, or a coma
mon Piece of Ground; as alfo, to gauge a
Caik or Piece of Malt, and feveral other
ufeful and pra&tical Examples, which, 1 am
perfuaded wil be of Service to you. _

One Thing which is feldom taken Notice
of in a Prrrace, I would have Every one
of you, that are Learners, to obferve, and
that is, That if, upon the Trial of any Sum,
or Quelftion, you do not-find it the fame as
the Anfwer, do not let that difcourage you
for if you examine your own Work after
you have done it, and are fo much Mafter
of the Rules as to know when you are right
of wrong, you may conclude you are right,
whatever anfwer you may find 'in my Work,
or any other Author’s: But before you de-
termine this, mind and be fure your own
Work is right, -

As to fuch of you that have littde or no
Notion of Figures, if you have a mind to
learn, T am fenfible you may very eafily do
1t, with little or no Trouble; for I have taken
the more Pains, that you might have the
lefs: And if it does but anfwer the End of

initructing
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inftructing fuch of you as are quite ignorant,
and improving others that have already fome
Knowledge of Figures, I fhall look back
upon the Undertakmg with Pleafure, not-
withftanding thofe mean Criticifins and Re-
marks, that may be made upon fuch Over-
fizht, which can hardly be avoided in a Work
of this Sort. | '
But, every impartial Reader will confider
the Nature and Defign of the Work : For
’tis the Plan upon which it 1s builc that is
to be minded : If #&is be plain and eafly (as
I hope 1t is) there is no fear but the Learner
will find a fenfible Satisfaction, and the Work
be crowned with Succefs. As for fuch Car-
ers that are refolved to amufe themfelves
with the Bone only, they are extremely wel-
come 3 but let them be civil, and not fnarl
at thofe who would eat the Fleth quietly.
Iam,
Kind READER,

Your humble Servant,

and Well-wifber,
Londen, Sept. ¥, 1767,

Daniel Fenning,
As TO
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, E whofe Names are hereunto fubfcribed, hav-:
Wy ing perufed the Plan of this little Treatife of
Le %¢ af AriTHMETIC, doallow the Dialogues to be

very well adapted to the Purpofe: And as the
Rules and Examples are laid down in a natural, eafy,
and familiar Manner, W beg Leave to recommend it,.
a5 the moft ufeful and eafy Book for Learners extant.

Edmund: Anguith, Aecomptant ;

James Barclay, Writing-Mafler

. William Bently, Surweyor
George Coles, Ditto _
Mr. Coulthift, of the Academy, Pre/cot-Strert,.
Goodman’s-Fields

Henry Deacon, Accomptant

Randal Evans, Writing-Mafler

Anthony Gilbert, Surwveyor

Edward Griffiths, Ditto

Samuel Hill, Philom.

Thomas Humphreys, Writing-Mafler-

Thomas Hughes, Ditto

Samuel Hornby, Ditto

‘Timothy Langley Accomptant

Abraham Longden, Ditto

Abraham De Lire, Philom.

Thomas Newberry, Ditto

John Quant, Writing-Mafter

William Richardfon, Ditte.

-

David:
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David Rowland, Accomptant-
John Smyth, Writiizg-Maﬁer'
Jonas Smith, Dis,
Thomas Smithe, Ditto
John Smythe, Aecomptant
Zachary Snaper, Dits

- Erafmus Turaer, Diso
Johnfon Thomplon, Writing-Mcy}er
James Thurfton, Djts,
Daniel Trunker, Disso
William Thorley, Bizzo
James Thorpe, Dizto

Te the RECOMMENDERS.

GENTLEMEN,

IReturn you hearty  Thanks for the Honour you
have done me, by the Favour of your Names to
this little Treatife: Let me crave your further Affift-
ance in noting down thofe Errors that you may ocea-
fionally find, and you will ftill further oblige,

GeNTLEMEN,

Your wery bumble Servant,

Sept. 244 1767,

Daniel Fenning,

THE
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INTRODUCTION.
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‘Between Puivo, @ Tutor, or Mafter, and Tyro,

@ young Scholar 5 -concerning the Rudiments of
ARITHBMETIC.

TyrRo wifts Puswo.

C‘ﬁ EAR Sir, I am your very humble
=4 Servant You will pardon me, |
% I hear you have done
Gl inftru@ing Tyrunculus, and I am
W3 come to lay claim to a former
0 eNSSZ25 @ Promife, of your giving me a bet-
ter Notion of common Arithmetic,
Philo. You pleafe me very much, young Tre, I af.
fure you, to fee you fo willing to learn; but I hear
you underftand the firft four Rules already.

T}"U.



) INT RODUCEION:

Zyro. When I was at School I had fome Knowledge
of them, as I thought; but it was not well grounded;
and when I left School, inftead of pra&ifing at Home,
and making myfelf Mafter of what I learnt there, I
bent my Mind to Play and Idlenefs, like other naughty
Boys ; and were it not for your kind Offer, I fhould
know the Want of it too late. I choofe therefore, Sir,
to begin at the very loweft Branch, that I may’fee the
Reafon of what I am doing, and not learn by Rote,
as too many School-Boys do, to the great Difcredit of
their Mafter, Grief of their Parents, and their own
future Ruin. ‘

Phile. You fay very right; for in beginning again
you will be confirmed in what you know already ; for
I fhall preceed with you the fame as if you never had
began, that others may be the better informed ; there-
fore, for their Sakes do not you be angry, if I fhould
‘dwell upon fome Things longer than you may think
there is Occafion for, fince I tell you the Reafon before
hand. L 3%, :

Tyro. Far be it from me, Sir, to take it amifs ; for
though I do know fomething of the firft four Rules,
I am fenfible there are many thoufands who know
Nothing of the Matter, and you do well to confider
them alfo. :

Philo. I am glad, Tyro; to fee you fo confiderate ;
it gives me great Hopes of your being Mafter of what
I am about to inftruét you in.

DIA



Of NUMERATION, ADDITION, &¢. y-

DL ATO0G UE 1L

SECTION L

Of NumerATION, ADDITION 0f Whole Num-
_bers, Money, Weights, and Meafures;, &,

Tyro. H AT is Numeration, and what does it
Y teach?

Philo. Numeration is the true Diftin&ion and Pronun-
ciation of Number; that is, it teaches us to write
down, read, and exprefs any Number or Numbers
whatfoever. For the better underftanding of which,
obferve the following Table.

N. B, The Letter C ftands for an Hundred, and X
for Ten,

TABLE.
EE 88,
e 328 8
==, 8¢ ©
SSE EbE & .
©%6E 5882 55°E 'Nor
Sl R o e SV e e
Places D© & O in ¥ o & = This TaBLE you
987 654 321 oughttogetbyHeart,
98 765 4132 atleaft, {oastoun-
9 87 6 5 4 3 derftand the Nature
987 6% 4 ofit ;
98 765 Caft your Eye now
9 87 6 Tyrouponit; you fee
g 8 7 thatthereareninePla-
9 8 ces of Figures from
9 Units



A Of NUMERATION, ADDITION, &Fr.
‘Units to Hundreds of Millions, All the Figures under
the firft Row-are Units’; thofe in the fecond Row to-
wards the Left-Hand, are under the Place of Tens;
all in the third Row are called - Hundreds ; thofe in the
fourth Row Thoufands, &J.
. ~Now, in Order to know the Value of, or how to exs
prefs any Number in the Table, I begin at the Top, Fi-
gure towards the Right-Hand, and fay Uhits (1); then
Units, Tens, (Twenty-one, 21;) then Units, Tens,
Hundreds, (three hundred- and twenty-one, 321;)
Thus I go on, and find the fourth Figare (viz.4.) under
the Place or Name of Thoufands, apd accordingly, I
call it four Thoufand, which joined to the other three
Figures, . will be four Thoufand, three Hundred; and
Twenty-one, 4,321. The fifth Figare béing in'the
Place of Tens of Thoufands, is thus read 1 ‘Fifty-four
- “Thoufand, three Hundred; -and Twenty-one, c4,321,
'Thus proceed till you come to the laft Figureof “all
towards the left-hand, (which ftands. in the, Place of
Hundreds of Millions) and you will eafily “perceive,
that thofe nine Figures are thus expreffed : Nine Hun-
dred eighty-feven Millions, fix hundred, fifty-four Thou-
fand, three Hundred, and Twenty-one, 9,8750554,3,21.
Read this once more, and obferve the Commas, or
Stops that are put to the Figures, for they anfwer to or
correfpond with the Stops in the Words that-are wiit-
ten out at Length, e 420000 B LI 1

You are further, to obferve,. Tyrq, that the Nuse-
ration-Table is not always fet with thefe Figures juft
-in the Form they here ftand ; for had they been any
other nine Figures, they are numbered and exprefled
after- the fame Manner: For Inftance, fuppofe they
were 1,2,3,4,5,0,7,8,9, this is exprefled after the fame
Manner, only inftead of g87 Million, it is now 123
Million; inftead of 654 Thoufand, it is here 456 Thou-
 fand ; and inflead of 321, it is now 78g. So alfo,

999:999,999



Of NumeraTION, ADDITION, 80, 8

899,999,999 is read thus: Nine hundred, ninety-nine

illion, nine hundred, ninety-nine Thoufand, nine
Hundred, and Ninety-nine, &c, So that you fee it is
only having a due regard to the Places under which
the Figures ftand; for you may fee that after the firft
three Places of Figures (wiz. Units, Tens, and Hun-
dreds) the next three Places have the Name of Thou-
fands, the next three the Place of Millions, as you
may obferve by the following Table, which, I believe,
will be of::Service, '

TABLE. 2.

| 4

QL
C 44
; g5
Millions Place. Thoufands Place, ‘T =D
F 2738 ARlD, 7809
1.2, 8054 67 8
L. 2.2 L hiold
323 456
1z, 345"
: 1, 23 4.
128
12
1

Now here you fee they are divided by Stops, or Pe-
riods, which is certainly a Help to the exprefliing the
Numbers : Thus, fuppofe I would exprefs the Number
againft which this Mark(*) is placed, | find the Trve/ve
ftands under the Place of Thoufands, fo that 1 fay it is
twelve Thoufand,. three hundred and Forty-five, ¢5¢,

. Tyro, 1 perceive it, Sir, very plainly : But, pray
what Ufe are Cyphers of ; or are they of no Sig-
pification ? , ;

Philo. Cyphers are of no Signification, when they ftand
alone, (thus ooo, or oooo, all ftand for-Nothing ;) Nor
are they of any Signification placed before any Figure or
Figures, thus, oz 15 but z ; and coog is but g flill : Eut

when
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when Cyphers are put after Figures, it makes the Num-
ber ten, twenty, thirty, a hundred or a thoufand Times
more in Value, Thus 1, by adding a Cypher, itis (10)
Ten, add two Cyphers, thus, 100, it isan Hundred,
&c, as by the following Table, '

TABLE 3

1 One.-
10 Ten.
100 An Hundred,
1000 A Thoufand.
10000 Ten Thoufand.
100000 An hundred Thoufand,
1000000 A Million,
100000c0 Ten Million,
1000000¢0 An hundred Million.
1000000000 A thoufand Million,
10000600000 Ten thoufand Mitlion.
j00000000¢00 An hundred thoufand Million.
1000000000000 Million of Millions.

- And thus you may go on as far as you pleafe,

Tyro. I perceive it; but who could tell the Value,
or exprefs fo many Figures out of the Courfe of the
Table ?

Philo. You talk like a Learner indeed. You fee the
twelfth Figure, by the above Table, has the Name of
an hundred thoufand Millions; therefore, were there 3,
4, or ¢ Times, or 5 hundred Times-as many Figures,
it would be zs eafy to number them in Qrder, as well
as if there were but g in all,

_ Tyro: 'That is a little furprifing to me, I confef3;
for fome think they do great Things, to number 9. or
~ 10 Figures only. -

Philo. 'Well, Tyro, we will not call that Pride alto-
gether; for Piide is good in Learners, fo far as it tends
to Emulation only ; that is, an earneft Defire to excel

in Learning : But pray obferve, Suppofe I had ever fo
“of many
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many Figures to number; you plainly fee, by the laft
- "Table, that the feventh Figure is Millions Place, and
that the thirteenth Place has the Name of Miilions of
Millions ; {fo alfo' the nineteenth.Figure would be Mil-
lions of Millions of Millions: But as the Word Millions
would be repeated fo often in a very large Number of
Figures, as to render it tireforne, there is a fhorter and
much eafier Way of exprefling the Number by certain
Words, which anfwer to every feventh Figure, and to
any Degree of Millions, as appears by the following
Table. o :

TABLE. 45

*,

Dots, ;
~ 1| The 7th Figure from the Units Place is Millions,
2 13 is Bimillions, or Millions of Millions. .

3 19 is Trimillions, or the 3d Deg. of Millions.
4 25 is Quartrillions, or she 4th Deg. of Millions,
5’ 31 is Quintillions, or the sth Deg. of Millions,
6 37 is Sexquillions, orthe 6th Deg. of Millions.
71« 43isSeptillions; or the 7th Deg. of Millions,
8 49 is O&illions, or the 8th Deg. of Millions,
9 55 is Nonmillions, or the gth Deg. of Millions,

or Millions ¢ Times repeated, £Jc.

Suppofe it were required to number the 57 following

Figures, 321,.‘9'87,'654.“ 321, 987, 654, 321, 987,

654, 321, 987,654, 321, 987, 654, 321, 987, 654,
21 '

Here I'make a Period or Dot overevery 7th Figure,
and find there are g Dots in all; Then fearching in the
above Table, I find the gth Dot to bear the Name of
Nonmillions, the 8th of Oétillions, €. T herefore, I
number the above Figures thus; three Hundred z1 Non-
millions, 987 Thoufand; 654 O&illions, 321 Thoufand;
087 Septillions, 654 Thoufand ; 321 Sexquillions, 987
Thoufand; 654 Quintillions, 321 Thoufand; 987
Vi : 5% Quartrillions,
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Quartrillions, 654 Thoufand ; 321 Trimillions, 987
Thoufand; 654 Bimillions, 321 Thoufand; 98y Million,
654 Thoufand, 321. And thus you may go on to as .
many more Places, &'c. Or you may number them by
the fecond Part of the Table, and that is, by putting |
fmall Figures where the Dots ftand, as 1, 2, 3, 4.till you

come to g: Then begin, and fay 3291 of the gth Degree- ‘

8

of Millions, 987 Thoufand; 654 of the 8th Degree of
Millions, &7¢. till you come to the End: And thus, by
putting (mallFigures over every feventh Figure, you may
nmber to the zoth, soth, or any higher Degree of
Millions whatfoever, CBF. S

Zyro. I underftand you well; and though it is likely
there may never be {o many Figures in any Sum ; yet, it
i5:good to know how to number them when a Queftion
is afked, though it be for Fancy’s Sake only. But now
Philo, if you pleafe, I will afk you a few Queftions,
which I am at a Lofs to know.

Rueft. 1. How is elewen Thoufand, elewen Hundred, and
Eleven, fet down in g Figuses 2 ;
. Philo. I know this is a common Queftion, and it is
eafily done, if you confider; for this is the Anfwer

12, 111, @iz. twelve'Thoufand, one Hundred, and
Eleven, :

Prof by AbppiTiowN, .
Eleven Thoufand is 11,000
Lileven Hundred §s < - 1,1oo}add

Eleven is  §¢

Add 1z,111, as above,

_ Quaefl. 2. Howis fifreen Thoufand, fifteen Hupdyed, and
Fifteen, fet down in five Figures? Anfwer 16,515,
But you are to oblerve, Zyro, that though thefe od-
dities are eafily anfwered you fee; yet, I would not have
you be concerned with them; becaufe they arebvc;{x",:
adiy
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badly exprefied; and are an abufe of language ¢ for,
fuppofe you ftood indebted to me, and fhould afk me
what it was, and I fhould fay fifteen pounds, fifieen
fhillings, and fifteen pence, would you not think it much
better to fay fifteen pounds, fixteen fhillings, and three
pence? Take this then for a rule, Tyro, that that is the
belt method of exprefiion, that fs the fhorteft, freeft,
and mofit natural, Therefore, tho’ the aforefaid num-
bers run' a little fmoother in words than what-I have
now mentioned, (the reafon of which is, becaufe they
are each but one whole number) yet is the fenfe of ex-
prefling fifteen thoufand, fitteen hundred, and fifteen,

very litcle better than fifteen pounds, fifteen thillings,
and fifteen pence.

& Now there are feveral things a little dark in ex-
preflion, relating fo numbers, which are aclually of
ufe when they are known, I imagine, Tyro, you now
and then read good books: You remember we read
in the book of Kings, and in Ifaiah, that an Angel de.
ftroyed in the camp of the Affyrians, an hundred, and
fourfcore and five thoufand. How do you fet this
down properly ? 3 [

Tyro. Why. really, Sir, I am at alofs; and ['have
feen older perfons than myfelf puzzled at it.

Philo. So have I; but it muit be for want of confi-
dering. Is not fourfcore and five the fame as 8.
Therefore, - the number is one ‘hundred eighty-five
thoufand, thus, 185,000.

Again, you read ip the Revelationisy of a multitude of
ten thoufand times ten thoufand ; which is 100,000000,
viz. one hundred million: and alittle/farther you read

_of another, confifting of two. hundred thoufand thou-
fand, which is, 200,000000, million, viz. two hundred
million, which you will fee demonftrated, Example
the 3d and 4th in compendiums of Multiplication,

I fhall finith Numeration with fome. of the old Ro-
man numbers, as it may be of fervice. ‘ :

A TagLp
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CASToAw 5 -Biof Old'ROMANNgmbgrs.'

L. fignifies, or ftands for (50) Fifty.

C. for (100) Hundred. = -

CC. (z00) Two Hundred.

CCC. (300) Three Hundred

«CCCC. (400) Four Hundred. .

D. fignifies (500) Five Hundred, . or thus I5.

DC. ftands for (600) Six Hundred, or thus I5C.
DCC. (700) Seven Hundred, - or thus IHCC,
PUCC: (800) Eight Hundred, or thus IDCCC.
DCCCC. (900! Nine Hundred, or thus 13CCCC.
M. (IOOO) A Thoufand, or thus C}:)_
MM. (z000) Two Thoufand, &c.

Romax Numbers explained by Ficures.

DL. s550.

DCOXE 0.
-MDXIV. rs14.
MDCLI. 1651.
MDCCIX. 170g.
MDCCLXX. 1770, &c.

And now 7yro, we will proceed to Addition’

o1 ot 4 0 AN
Of ADDITION.

Tyro.WHAT do you mean by Addition ?
 Philo. Addition’ fignifies the gathering,
colleting, and adding together, two, or more nums
bers into one fum.

Tyro. How many parts are there in Addition
- Philo. Two, fimple and compound,

Zyro. What-is fimple Addition ?

Philo.
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Phils. Simple Addition is that which confifts of one
fimple or fingle name ; thatis to fay, of whole numbers
only, as pounds fterling, tons, yards, ells, or ounces,
&c. For ten is ten, and a thoufand is a thoufand,
in any number and quantity ; tho’ the quality or name
be different ; and they are all added by one Rule, name-
ly by cafting out the tens, ahd fetting down in every
line what is over ten, as you will fee by and by,

Zyro. What does compound Addition confift of ?

Philo, Of Money, Weights, and Meafures, viz.
Avoirdupois Weight, Troy Weight, Apothecaries, and
- Goldfmiths Weight, &c. Likewife, Dry Meafure,

Liquid Meafure, Cloth Meafure, Square Mealure,
Long Meafure, Land Meafure, and Time. Of thefe
in their order. | = :

Stk € B AL N
App1Tronof whole Numbers;

HE Rule to be got by heart is,

For every ten in the units place, or firft row of
figures, you muft carry one to the tens place, or fecond
row, and fo proceed ; becaufe ten units make ten, ten
tens an hundred, and ten hundred a thoufand.

Add 2 8 2 e)
‘ I 2 I 7
1 I 4 8
5 z 3 -and 4 together.

9 Anf. 8 Anfi 104nf. 28 Anf.

Here Ifay 5 and 1is 6, and 1is7and 2is g5 which
I place under the numbers, and it is done : but to prove
« 4 whether
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whether it be right, I begin at top, and caft it downs
wards and find it comes to the fame, .
Secandly, If it amounts to juft ten and no more (as i
‘Example 3) fet it down as before; only fet the cypher
under the row, and fet the figure of 1 out towards the
left hand. So alfo, in Example 4, Ifind it amounts to
28, which I fet under the row, viz. the units 8 under
the row itfelf and the two towards the left hand in the
place of tens.
 Thirdly, When you have two or tliree rows of figures,
then, according to the Rule, add up the firft row, or
units places, and obferve how many tens it contains,
and if it comes juft to even tens, fet a cypher under~
neath, and carry as many ones to the next row, a
there were tens in it ; that is, if it be 20, carry 2, 1
it be 30, carry 3, if 4o, carry 4. and for 5o, carry 5,
&c. And the laft row of all fet down what it amount§
to, as if it were one fingle row only.

An ExamrLE at large,

"Add 87625 pounds
94915
62194
70547
81965
92198
and 71964 together

567408 An/.

Now obferve once for all. I begin, and fay, 4 anfi
g is-12, and ¢ is 17, and 7 is 24, and 4 is 28, and 5 1s
33, and & is 38; this is the amount of the firft row,
or units_place, but I muft not fet down the whole 38,
but fee how many tens it contains, and find it to be 3
tens and 8 over; this 8 I fet under the row, and carry

5 tothe next row, or tens place, faying, 3 that 1 cag-ri
an
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and 6 is g, and 9 is18, and 6 is e4, and 7 is 28, and
9 is 37, and one is 38, and 2 is 40 : This being juft 4
tens, 1 fet down a cypher, and carry 4 for the 4 tens
to the next row, or hundreds place; faying 4 and g
15 13, &¢. and I find the third row to be 44, which is
4 tens and 4 over ; therefore I fet down 4, and carry
4 to the fourth row, or place of thoufands, and find
that it amounts to 27, then I fet down the odd 7, and
carry 2 to the sth or laft row, and find that it amounts
to 56, and becaufe this is the laft row, 1 fet down the
whole 6, that is, the 6 under the row, and the 5 to
the left-hand. '
= Fourthly, When there are feveral numbers to be added
together, confifting of fome fewer and fome of more
figures, they are added after the fame manner as be-
fore, only obferve, in tetting down the numbers on
your flate, or in a book, that you be careful to {et
units under units, tens under tens, or elfe you will
be puzzled in cafting them up.

Lx. 6. Suppofe 1 were to add 3417, 26, 184, 9, 271,
and 3 together: I fentthem down as follows, which will
be a ftanding rule for any thing of the like nature,

Exampre 6.

Loads.

I
3422
184
9
27
3

3910

Here you fee I fet units under units, and tens under
tens, and then I caft up from row to row as before
dire(ted.

B Tyr ..
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Tyro. 1T underftand it very well; but I fhould have
fet it down thus, with cyphers, to fupply the vacant

plaees:

3417
0026
0184
©009
0271
0003

e —

3910

Phils. Tt is quite fuperfluous ; for you have been told
already, that cyphers before figures do not at all in-
creafe the value ; befides, it is neither fo fightly, nor
advantageous to eaft up, nor are they feldom or ever
uled by accomptants, even m addition of money, to
fill up any line or fpace whatfoever, as you will fee in
example 13, of Addition of money,

More examples in whole wumbers.

Bufbels.
471756
4341760
621985
942176
354219
471625
982196
853294

5131427

Ells.
6715
46

2
2176
200
6

10
1756

10919

Yards.
65432
2145
234
67

8

<6
354
3256
76258

147830

And
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~ And now, Tyro, 1 will fet you two or three Quefticns
= oy y
By way of exercife.

QUESTIONS fo exercife ADDITION of awhole numbers.

RQueft. 1. From Londox to Rumfird is 11.miles, from
Rumford to Bremtawvod 6, from Brentawood to Chelmsford
11, from Chelmsford to Witham 8, from Witham to Kel-
wedon 4, from Kelvedon to Colchefler 10, from Colchefter
to Manningtree g, and from Manningtree to Harwich 12 :
how many miles then is it from Londor o Haraich ?
Anfwer 71,

Zyro.-1 apprehend the queftion ; it isonly fetting
down the numbers as they ftand in their order, as
under, ; '

: - Miles,
From London to Rumford I
- From Rumfird to Brentavood 6
From Brentaweod to Chelm:ford 11
From Chelmsford to Witham 3
From Witham to Kelvedon 4
From Kelvedon to Colchefier 10

From Colchrefer to Manningtree 9
From Manning:ree 1o Harawich 12

gcn

Erom London to Haraich ‘ 71 anf.

Quf 2. A farmer has 7 ficlds, ‘containing the
following acres, wiz. ' :

Acres.
In one field are 255
In another 570
In another 18 ,
In another 2¢ pHow many acres are
In another 13 l there inall ? 4/ 192.
In another 431
“In another 9J

An/ 192 acres, \

B 2 Q,,,y;.
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Luefl. 3. A draper has 6 pieces of clath as under.

32 inall? 4»/. 210,
z21)

rm——

An/. 210 yards.

Yards.
* N° 1 containing 87
2 e, o]
g s 117
gl a8 s ? How many yards are there

O ———

Queff. 4. How many days are there in the year, or
in the 1z calendar months ? Firft fet them down as
follows.

Days.
ift, Fanuary has ]
February ~———— 28| MNote, Every fourth
Mareh — — 31lyear is called /leap year,
April —— — 3ofand has 366 days;
May : 31{February having then
Fune =——— 30|29 days.
Ay a7
Augufp  — — 31
September #30
O&ober —_— 31
November e—— 30
December e=—— — 31

Anf. 365 days.
* Note That in marking any fort of goods N°
ftands for Number.

Qacfl,



Of ADDITION. 1’7

Quef. 5. How far isit from London to Carlifle in
Cumberland, when,

Miles.
From London to Newcaftleis 14Q
From Newcaftle to Preflon 62
From Preflon to Lancafter -3
From Lancafler to Penrith 50
From Penrith to Carlifle 19

C————

Anf. 301 miles.

7yro. T underftand what you have fhewn me very
well. ’

Philo. Then I fhall only leave one queftion more
for you to try at your leifure,

+Add 47, 697, 5, 91707, 100000, 26300175, 50O,
62, and 987654321 together? 4n/. 1014147514,

7% prove ADDITION.

Tyro. How do you prove addition ?

" Philo. Two ways. FirZ, When you have caft up
any fum, as before dire@ed, then begin at the top and
caft downwards inftead of upwards; and if the figures
¢ome the fame, no doubt but the work is right:
befides in ‘things which require care, you fhould make
a praflice of cafting every line, firft upwards and then
downwards.

The fecond way is very well for learners, but to te-
dious for bufinefs; but as it is cuftomary in {chools to
teach it, I fhall fhew you the method, which is as fol-
lows. :

Let us take Quefl. 5, which amounts to 301 miless
and to prove whether this be right, I cutoff the top:
line of figures by a firoke of the pen, thuse—

B3 ¥4



18 O/ Abbitiow,
149 '

62
21
50
19

301 An/.

152z Add this to the top i4g,

301 Proof. See Addition of money,

Then I begin to caft the fum up again as I did at
firlt, (except the figures that are cut off, or that ftand
above the line) and find it awmounts to 12, which is 2,
and I carry 1 ; thea I proceed to the fecond row, and
find it makes 15, fo that this amounts in all to 1525
which I place ander the 301. Lafly, I add this mid.
dle line 152 to the top line 149, and find that they make
3o1, which proves the firlt work to be right, "I fhall
give you a further reafon, when you come to examples
of money, why this way is not fo fit for pradice in bu-
finefs as cafting the fum upward and downward, And
now we will proceed to

SUECUPIE.O N IV,

Apprtion of Monzy,

Tyro. ‘NfHAT is neceffary to the learning of A4-
dition of money.

Philo. Thefe three things: firf, the ru'e; then

the charaéters, and thirdly, pence-tables; all whicz

4, flioui
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fhould be perfe@ly got by heart before you pretend to
caft up money. :

1.0 RULE.

For every 4 farthings carry 1 penny to the pence s
for every ¥z pence carry 1 fhilling to the fhillings, and
for every 20 in the fhillings carry one to the poundsy
which are caft up by tens, as in whole numbers.

2. Of the common CHARACTERS,

Note 1. £ ftands for pounds, § ftands for fhillings,
D ftauds for pence. Or thus, £, s 4. pounds, fhile
lings, pence,

Note 2. A farthing is oge fourth part of a penny,
and is thus fet down %, An half-penny is one half, and
is thus fer down £. Three farthings being three-fourths,
is thus fet down 3.

Note 3. 1 quarter, ¥ half, and 3 quarters are alfo
fet thus, %, 3, 2,

3. Of Pexce-TaBLES.”

TaBLE 1. TasLr 2z,

Pence. Y1V i ntod, Penge ). <. %

20 P 1 -8 12 1

30 | 2 ~6 24 2

40| 3 -4 36 3

bt ) 4 -2 481, | 4

6o} |, 5§ -0 o o N

70 pIS 2 5 10 72 6

80 | 6 -8 84 7

9o 7 -6 96 8

100 6 - 4 108 o}

110 | 9 -2 120J L10o
120) .10 - O

w
S
0

E)
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By the help of thefe two tables, the firft increafing.
by tens, or every 10 pence; and the other by even
fhillings, orevery 12 pence, you will foon caft up any
fmall fums, by a due regard to the following exam -
ples.

Tyro. But I hepe, Sir, vou will give me an example
in length, by explaining it in words ; for that will be
of more fervice to me thaa an hundred examples wiih-
out explanation,

ExampLE 1, Examrre 2,
£.. JSeo d. ‘(:o So d.
Add 9 - 4 - 2 add 41 - 3 - 8
phers P2 gy
and % . g 6 together and 47 -11 - 6 together
24-18- 11 ‘ ISt - 4-9
ExampLE 3,
syro BRI
Add gs - 16 - 2
68 - 14 -10

and 49 - 12 -11 together,

¥*

Philo. You frem to be timerous, and doubt your
own abilities without occafion. Come pray try at the
firft fum.

Zyro. I fee plainly how you do that, becaufe the
pence all added together do not exceed 12, nor do the
thillings exceed zo; therefore, I fet the amount of
them under the row to which they belong, and find
the total to be twenty four pounds, eighteen thillings,
and eleven-pence.

* 1 leave example 3 undone for vour practice, and
will give you another table for the more eafily cafting

up the fhillings.
‘ : Phile.
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Philo The fame is to be obferved in £x. z. Thus T fay,
6and 7is 13, and 8 is 21 pence. Now, by the firft ta-
ble, zo pence is 1. 84. therefore, 21 pence muft be 15,
94. Or by the zd table, I atk how many times 12 I can
have in 214. and find it 1, and g over ; therefore, I fec
the odd g down under the place of pence, and carry 1
to the fhillings, faying 1 that I carry and 11 is 12, and
"gis 21, and 3 is 24 fhillings. Now, as zos. make a
pound, 24s. is 1. 4s therefore, I fet the 4 under the

thillings, and carry one to the firft row of the pounds,
cafting them up as in 4ddition of awhole numbers, and
- find it 1514 fo 1s the total 151/, 45 9d

L AE L B4,
Shillings. Pounds. s

20 S 1-

30 I-JO

40 2 -

50 2 - 10

60 is < 3 -

70 3-10

8o - 4 -

92 4 - 10

100 J o g~

Pleafe to add up the following fums,

ExAMPLE 4. ExamrrLe 5, . ExamrLrE 6,

Y% vigEt 4, Lo 4 o B ES 7

A5 29 O BHE R eRlo) BEIR AR USRS
94-5- 8 176 - v - 8 652-5-8%
76 -7 - 10 649-8- 6 652-5-8
51-8- g 148 -7- ¢ 652 -5-8
26-7- 6 2HG = B fa ey 652-5-8
7555 55 LE A FEA e g 0 ROE R

368-5-5
Bs Tyroe
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Tyro. 1 begin at the row of pence, and find that
it amounts to 53. Now, according to my firfi pence-
table, 50 pence is 45, 2d. therefore, 53 pence is 4. 5d.
Or, by table 2, 1 find how many 12 pences | can
bave in 53 pence, and find that 4 fhillings is 48 pence,
therefore, 534, muft be 45. 54. which odd 5 pence [
fet down under the row of pence, and carry the 4 fhil-
lings to the row of fhillings, and find it amounts to
45. Now, by zable 3, I find 4£5s. to be 2/. s, which
odd 5s. I put under the fhillings, and carry 2/ to the
pounds, which I caft up as in awhole numbers (by tens)
and find the rozal, or whole amount, to be 368/ 55.5d.

Philo. Very well ; but new you have done it, pray
let me hear you fay what it comes to; for I have known
many fchool-boys not able to read what they write or
caft up. ‘

Tyro. >Tis very true, fir, but I think it is three hun-
dred and fixty eight pounds, five thillings and five pence.

Philo. Very right; and I make no doubt by your
careful proceeding, but you will unde: ftand the fiift four
rules of arithmeric 1n a fhort time. I leave example g and
6 undone for you, to try at your leifure, after the fame
way and manner : and now I will try you with an ex-
ample or two with farthings.

EXAMPLE #. ExamPLE 8. ExXAMPLE g.
s 5. d.I Sl s oiad. 7 s hvn S
P e Y iR R g

1535 %10 146 - 5 - 8% 164 - 8- ok
17 7 4s3eBz. 03950 = 8m 3 215 - 1«10
#9 =957 63« 1782788 | 464 -5 - 41

SR o 246 = 9-7¢ . 176-7-8%
14 =505 100 ~6-5 2O = B .5
07 = Bagids = 24% = Prsdz o 450 - 7:- 63
14 -9-6 6o4 - 9 - 83 278 -5 -7

J‘jﬂ./.‘ 270 '19 - 9\3
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70, I can do thefe as well as the other. Firfl, 1
begin with the farthings, faying, 3 and 3 is 6, and 1 is.
7, and 2 is g, and 2.is r1 farthings, that is, 2d. and
3 farthings over, which 3 farthings I fet under the row
of farthings (thus 2) and ecarry z pence to the pence,
and find they amount to 7 pence, which is 4. 9d.
This odd g I fet under the pence, and carry 4 to the
fhillings, and find them 5g, that s, 2 pounds, and 19
over, which 19 I fet under the fhillings, and carry 2 to
the pounds, I find them come to 270: fo is the total:
or anfwer 270/, 19s. 94. 3. igih'

Phils. Very well done indeed : proceed in the fame-
manner, and you will find Ex. 8. to bet2722%’ 2

d %
g Vi'ra. I am obliged to you, fir, and now I fhould
be glad you would give me inftructions how you ma-
nage double figuresin the fhillings. '

Philo. T will thew you three or four different ways,.
and you may take that which appears moft natural’

and eafy..

4. Of cafling up double figuses inthe fbillings, /u?b as:
16, 17. 18. or the like. :

Exampre 10..  Exampre 11.  EXaMPLE 12.

L i el b 5 d. LS h st wlle
64 - 17 -. 105 75 17 - 8 4715 =.11 = 10f

A7 = 14 = B . ¥75. = K6, - Mga. 1762 10455
67 - 18 - 103 476-- 11.- 97 O47L-14- OF
§5 =1y 5088 L8 el e TON ] 3754 TR

19. = 7 '535:6474 719 ¢
11} 1762 -17- 6

49 - 19 - L 356
O '= L5 mii s o HETS

14

351 - 4 &

Mertop 1. T caft the farthings up (firft upwards:
and then downwards) and find them 6, I therefore fet
down £, and carry 1 to the pence, which are 56, whichs

. is-,
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is 45. 84. that is, 8 and I carry 4 to the fhillings; bue
as there are two rows of thillings, or doudle Sigures, I
firft of all caft up that row, or thofe figures that ftand
towards the right-hand, faying thus, 4 that I carry and
5 15 9, and g is 18, and 715 25, and 8 is 33, and 4
15 37,and 7 is 44, the firft row ; then I come baek upon
the fecond row, from the top to the bottom, calling
every figure of 1, ten; faying, 44 and 10 is ¢4, and
10 is 64, (and fo on) 74, 84, 94, and 10 is 104 fhil-
lings, which is ¢/. and 4 fhillings over, that is 4, and
I carry 5 to the pounds, which I find amount to 3s1.
So that the total is 351/ 45 84. %, '

MetHop 2. Some like #his way beft; they caft up
the firft row of fhillings as before, which. comes to
445 that is 2/ 45. and fet the 4 thillings under the faid
row, and carry the 2/ to the next row of fhillings,
counting 1/. for every two figures in the fecond row,
(becaufe two tens make 20s. or 1/.) thus in the above
example, there are fix figures of 1 im the fecond row,
and counting two of them for 1/, then fix will be 3/,
which with the 2/. that belonged to the 44 in the firft
row, make 5/, to be earried to the pounds as before.

MeTHoD 3. Others make ufe of s : that is,
they make a dot at every 4 in the farthings, every 1z
in the pence, every 20 in the fhillings, and every 10 in
the pounds, which method is very eafy, and fuitable to.
lads of a dull comprehenfion, and a bad memory ; be-
caufe they are not able to. carry a large number of pence
and fhillings in their mind, but frequently carry falfe
from figure to figure.

Note, There are different opinions concerning point-
ing or dotting : Mr. Dilavors) highly recommends it ;
but Mr. Fifber calls it flovenly and unneceflary. It is
not my province to determine between thofe Gentle-
men : But this I will fay, that every mafter fhould try
all methods, and let the fcholar ufe gy which is moft
natural and eafy to his capacity. He muft be very
dull who can’t tell that 2. tens make zo, or that 13

twenties,
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twenties make 260: and to ftop or point at fo fmall
numbers, as 3, 4, §, 6, &J¢. ought (if poflible) to be
avoided ; becaufe to add up well, and learn to caft out
quick, is a great ftep towards Multiplication, and it
would look very odd to fee a perfon (after having done
a long fum in that rule) dot every 10 in calting up
the produ&. I think therefore, there is no occafion
to point or dot at every 4, 1o, If, or at even twenties,
when a little practice will make it eafy : but indeed
when you come to do by 13, 16, 19, 28, or the like,
there dotting muft unavoidably be .ufed, as you will
fee in the firlt example of dverdupsife Weight, wrought
at large,

N. B. If you are obliged to dut, mind and make them
wery fmall 5 if you can fee them yourfelf, that is Jufficient :
but the firfk method, in my opinion, is beft, except it be a
wery long Jum, fuch as the fide of alarge book, a bill, or &
parith rate, or duplicate, and then the Sollowing method
is the moft certain and expeditious, and is very cafy.

Mzeruop 4.  OF making and cafling up long bills, Pa~
RISH RATEs, &, .

Tyro. How is the general wa
long bills, rates, &, y

Philo. The rule is this: for every 60 in the pence carry
5 to the fhillings, becaufe 60 pence make 5. fhillings -
and for every 6o in the Srillings carry 3 to the pounds,
becaufe 6o fhillings make 3 pounds; and laftly, caft the
pounds up by tens as before directed.

Zyro. Pleafe to give me an example at large,

Philo. I will thew you firft, how to make a parifly
rate, which may be of fervice, and if you can caft it

up well, you may alfo caft up any long bill, by the
fame rule, :

y of cafting up very

The
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The formof @ Par s uaR a T g, £5%;

Allen Anthony, E/; e

Andrews John
Baker James, E/;
Carter Thomas
Darby Abraham

Fernel Abraham —

Honner Jofeph
Kirton John, E/g;
Longman Thomas
Lumley, Edward
Manning Thomas

Martin William, E/g; Ry

Martin Job —
Nicholas Abraham
Norton Daniel, E/z;
Parker Efther
Powell Judith
Randall Nicholas
Robinfon Abraham,
Robinfon John
Robinfon James
Ruggles Nathaniel
Rumley Thomas
Solly Thomas, E/z;
Sorfby William
Spratly David
Swallow Thomas
Thompfon John
Twift William, E/g;
Walker John

——

ey

——

RRRRRRNNERREREEN)

e e

. o — ——
e Cm—————
S— .
e ——
e — ——

T—— O—

Wayland Edward, E/p; —

Wingate Samuel
Worley Abraham

— e

O

Lz a5 dd
37 |82
1y |7 2
15(16-| 8

I7.411 %
S O

19 | 8 2
7 9:

21|14.| 7 X
5| -ort
3117 | 6

15 (1o %
jir 8 X
7117.1 8
2113 9 4
17|10 | 4.%

8 11

5§ |10:
1|17 6%
IGITI. 11 é
7l1o
1 10
718+ 4 £

15 z
12|11

14.

8 1.
1|17 4

I9 tir 2
7 e
115.] 6
81419 2

5|7

51 4 {10
18919 3
Firgd,
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Fir3, 1 begin with the row of farthings (as in the
former queftions) and find them amount to 27, which
is 6 pence, and 3 farthings over ; which 3 I fet under
the farthings thus (3) and carry 6 to the pence,

Secondly, for the P EN CE.

I fay 6 that T carry and 10 is 16, and 7is 23, and g
is'32, and 6 is 38, and 1115 49, and 41is 53, and 11 1s.
64 ; this being 4 above 60, I make a fmall dot clofe to-
the 11, and carry the 4 that is over to the next figure,
faying 4 that [ carryand 4 is 8, and 10is 18, and 1115
29, and 61s 35, and 101s 45, and 11 is 56 and 4 is
juft 60; thercfore, as there is nothing over to carry to:
“‘the next figure, J fay g and 8is 17, and 8 is 25, and

10 is 35, and 6.is 41, and 11 is 52, and 71is 59, and g;

is 68; that is 8 above 6o, theretore I makea dot, and

carry 8 to the next figure, faying 8.and 8 is 16, and g5

“3s 21, and 11 is 32, and 8is 40, and 7 is 47, and 815
now 5o pence is 4 5. 2d. therefore 55 penceis 4 1

4. which odd 7 pence [ fet under the pence, and cairy

" the four fhillings to the dots, counting (as | faid before)
s fhillings for every dot, which are three in number,
that is 15 fhillings; and the 4 I carried to them is 19,
fhillings: this 19 I carry to the fhillings, and contrary
to the other methods, I now work crofs-ways, taking
the double figures as 1 go along, wiz. the right hand
figure firft, and then the left-hand one belonging to
it, counting it for 10, as follows, : ;

Thirdly, for the SHILLEN G S.

I fay 19 that I carry a 4 is 23, and 5 is 28, and the
¢ on the left hand of it, which is always counted for
10, is 38, and 4 is 42, and 10 on the lett-hand belong-
ing toit, is 52, and 5 is 57, and the 10 belonging is
67 : here according to the fame rule, 1 make a dot,
and carry the odd 7 to the next figure, as I did in the
pence ; {aying, 7 that I carryand 71s 14, and g is z_o,é

: j an
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and 10 s 33, and 4 is 49, and 10 is 50, and 4 is gy,
and 10 is 64; that is, dot, and I carry 4, to 11is g,
‘and 5 is zo, and Io joining it is 30, and 7 is 41, and
101s 51, and 11 is 62, which is dot, and I carry 2 to
the next figure, proceeding in the fame manner, as be-
fore dire&ed, till I come to the top of "all, and find
there are 39 fhillings, befides the laft dot, thatis 1 [,
19 s. therefore, [ fet the 19. under the fhillings, and
carry the odd 1 £, to the dots (counting. 3 /. tor every
dot, becaufe 6o thillings is-3 £.) and find them 64
which is 18 £, and 1 I carried to them s 19£. which
I carry to the firft row of the pounds, cafting them up
by tens, as in awhole numbers, and find them 189 /. So
that the total of the rate, or bill, is 189 £. 19.s. 7 4. 2.
Pray, Zyro, run it over once more, and the method
alfo, and you will not lofe your labour,

Tyro. Sir, I fee the nature of it very well; but why
do you leave thofe vacancies in the fhillings and pence,
for moft people fil them up with eyphers,

Philo. T know it is the common cuftom of fchools,,
but it is a very idle one, nor is it {o fightly or conve-
nient; for the cyphers hinder fight, and prevent expe-
dition in cafting up, Ses example 6, in whole numbers.

5. Of CypHIRS, where neceflary, and awhere nos.

EXAMPLE 13, awithout - ExamPpLE 13, with cyphers,
phers, according to the true according to the commonr
Order of Book-xEEPING, cuflom of [chools,

,«;/,‘. 0 d. L e 4,
54984419 = J6 5478 - o9 - o6
I - 1g - ¢ 0001 - 19 - og

- 6 - 82 0000 - 06 - o082

179 - 0179 - 00 - 0o
s 1y - I 0000 - 17 - ook
BS54 N 5 O% =og:
i A 000l - 17 - o7
4 - % 0000 - 04 - ool
56749 - Jakis 5670 - 00 - 002

Now,
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Now, Tyro, I would afk you which is moft fightly,
that which ftands clear, or the other confufed with cy-
phers. And it is not only this, but every line of the
fum, and the total alfo, reads much better: for it is
only five thoufand, fix hundred, and feventy pounds,
and three farthings; whereas the other, according to
the manner of cyphers (and the too common cuftom of
fchool-boys) muft be thus read, fix thoufand, fix hun-
dred, and feventy pounds, no fbillings, and no pence, three
Sarthings. And tho’ cuftom fome years ago prevailed
upon one of the moft ingenious authors *, to ufe the
expre/fion after this fort; yet it does not at all juftify the
correCtors of the laft edition, fince it is now quite fu-
perfluous, and out of date,

Note, Though I fay it be not cuftomary to ufe cy-
phers in addition of money, yet, in aveights and meafures
they are often made ufe of, and the learner may take
his own fancy, that teaches himfelf; but it is my opi-
nion that mafters in general would find it much eafier
and better, both to themfelves and fcholars, to fet their
addition fums quite clear, and ufe no cyphers at all
before figures.

Zyro. I am obliged to you, fir; and now, if you
pleafe, I would know how you prove addition ?

Philo. That is quite eafy, Tyro.

6. Zo prowe AppiTion of MoNEY.

There are two ways, one by cutting off the top line
(of which fee under the proof of addition,) but it is
not practicable in bufinefs, the beft way is this: begin
at the bottom and caft up to the top, noting down
what it comes to ; then begin at the top, and caft the
{ame row downwards, andif it amounts to the fame as
before, there is no doubt but the work is right, pro-
vided you obferve carefully to fet it down right.

* IFingate, Page 8.

S E C-
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SHENE IO v

Containing fome farther explanation of things neceffary to
e knowun, awith the manner of drawing out bills, worit-
éng NOtes and teceipts, e, being wery proper to exer-
¢ife the young beginner. _
Tyro, Shall be at a lofs under this fe@ion.
Phile. You age miftaken ; forI thall not leave
you to yourfelf wholly, but will explain every thing L
am capable of, to your underftanding; becaufe [ any
fenfible many fchool boys can add up fums that are fet
them very well; but when they are called upon out of
fchool, to write out, and caft up a fmall bill, or the
like, how awkward do they go about it, and will fet
puzzling over it fo long, that one would think they
knew nothing at all of the matter: and when it is
done, it is often fet in fuch confufion, that it will puzzle
much better fcholars than themfelves to. caft it up; be-.
caufe they do not obferve to place their figures right
under one another, which remember, Tyro, you be al-
ways careful of, for it is a great advantage, and the
work will look neat, and you will have the praifz,
Tyro. *Tis very true, fir, I have known feveral that
could caft up a bill if others would figare it down, but
have not had any notion of drawing 1t out themfelves :
nor can | fay I have, and therefore fhould be ebliged
to you to fhew me.
Philo. That 1 will; but firft of all, it will be pro-
per to thew you fome figns and contraciions made ule of
both in arithmetic and bufinefs.

Y. Of contralied figns and charafers ufed in common

arithbmmetic,

Note 1. This chara&er (4 ) fignifies addition, and
when placed betwixt numbers fhews that they are all
to be added together. — Thus 5 + 7 + 11 + o, is
thus 1ead § more 7, more 11, more 9, &c,

2: TR
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2. This chara@er (—) fignifies lefs, and is the fign
of fubtraétion, and thews the number afier it, is to be
taken out of the number before it: thus 11 — 7 is 11
lefs 7 which is 4; and 148 — g3 fhews that g3 is to be
fubtra@ied from 48, &c.

3. This (% is the fign of multiplication and figni-
fies into, and fhews that all the numbers betwixt which
it is placed are to be multiplied continually into each
other.—Thus, 4 X § X 3, fhews that 4 is to be mul-
tiplied into or by 5 and that product by 3.

4. This (=~ ) is the fign of divifion, and fhews the
number before it is to be divided by the number after
it.—Thus 48-—6 fhews that 48 is to be divided by 6,

5. This (1) fignifies to.

6. This (::) fignifies fo is,

7. The 2 laft chara&ers put together thus ( & 13 )
are the fign of the rule of 3 or proportion. Suppofe
you fee 2: 4 :: 8:16; itisthusread, as 2 to4, {ois 8
to 16, &c. Asa.b :.c.d Asatosbfoisctod, &c.

8. This (=) is the fign of equality, and fignifies
that the figures or quantities placed before it are equal
to thofe after it: thus 4 -~ 8 = 16, is read 4 more
equal to 16, So sllo 25 — 16 = g, is 25 lefs 164
or 16 fubtra&ted from 25 equalto 9. Soallo s + g +
12—2-— 5 =11, is thusread; g5 into g, more 12,
lefs 2, divided by ¢, is equal ‘to 11.

9. This (4/) is the fign of the fquare root.

10. This 3\/ the fign of the cube root.

o .

2. Of contralied words, and what they fignify.

Note 1. Bt ftands for, or fignifies bought.

2. Dr. is debrer. Cr. is creditor,

3. Do. ftands for d:t¢0, and fignifies the fame thirg,
place or fort of goods, as was wrote in the line be-
fore; it is ufed by merchants, tradefmen and ac-
comptants, both in books and bills, to avoid writing
the fame thing over and over again.

4. Co,
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4. Co. fignifies company; thatis, when two or more
are in trade and in partnerfhip.

5. M ffrs. fignifies Meffieurs, or gentlemen concerned
together in fome trade or bufinefs, andis ufed with
the foregoing contraltion, (Co.) on the head or front
of the bills, inftead of writing all their names at
length: thus, fuppofe Jebn Sharp to have a bill upon
Aaron Nelfon, Fobn Long and' Fofeph Truman, it would
be ridiculous to write thus :

Mr, daron Nelfon, Mr. Fobn Long and Mr, Fofiph
Truman, bought of _70571 Sharp.— But we write thus :

Meflis. daron Nelfon and Co. bt. of Fobn Sharp, as
you will fee in the following example,

A Linen-Drager's Birv.

EramPre 1, .
Meflts. Aaron Nelfon, and Co. bt. of Fobu Sharp.
1769.
Jan. 4 To 11 pieces of Irip, at 31, per? L. 1 4.
piece, 33
12 To 2 ditto, at do.

Feb. 8 To long lawn as by agreement 3'- 15 - 6
Apr. 12 To 2 pieces of checlk, as bydo. 1 - 7 -'10
28 To four do. as by do, _— 2 - 2 -
May 24 Vo 2 yards of dowlasat 114 I - 10
dug. 9 Toa parcel, as per bill —— 1 - 15 - 6

This bill I caft up as a common fum in G S g
addition of mouey, and find the total § 4° - :

Ex-_
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ExAMPLE 2.
A Statiomer’s BiLL.
Mr. Samuel Long bt. of Fobn Page.

1769.
Maygxg 2 ream of fool’s cap fuperfine g[_’. 5. d.
paper 1 - 10 -
Fune 12 4 ditto ' 3 - -
20 ream of coarfe brown 1 -"10.- b
Aug.'14 To fundry goods, as per bill 3 - 19 - 6

JRE (B 2

Note, Some perfons never ufe the word 7o at the
beginning of the bill. Note farther, the word 70 is
vfed in books of accompts on the Dr. or left hand
fide. 'The word By is ufed on the Cr. or right-hand
fide.

And now, Tyro, 1 fhall draw you out a few more
bills, and leave you to fet them on a flate, and caft
them up yourfelf which will be of fervice, by way of
exercife.

ExaMPLE 3.
A Goldfmith’s BiL L.
Mr. Fames Proud bt. of Paul Finefhew:

1769. Yo goid 53 el Mo
May 9 To 1 Diamond ring 15 -

2 Pair of filver falts ——— —— 2 - 2 - 6

1 Quart tankard io - 10 =

1 Pint do. AephaTimt O

1 Dozen of knives and forks =— 3 - 2 - 6

1 Silver tea kettle =i

1z Tea {poans, tongs, and cream-pot 1 - 15 -
Total £.

Ex-
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ExamrLe 4.
A Taglor's Bivt,
Mr. Robsrt Patience Dr. to Tobn Trimmes.

176
114742/? 15 To 2 yards of cloth, at 18s. per 2 £. 1. 4
yard — —_— 1-16 -
Making your coat —_— - 8-
4 yards and a half of fhalloon, at zs. - ¢ -
Buckram, ftayrape, and canvas -3-6
Silk, twift, and mohair -2 -8
Making a fuit for your fon —m0 . 15 -9
Buckram, filk, twift, mohair, &5 - 4 - 3
Buttons to the fame — - 3=06

£L:

Now, from thefe four examples, Tyro, you may form
any other tradefman’s bill in due order; and as for
making out or balancing any reckoning between one
perfon and another, to fee how much is due to either, is
not the work of addition 5 but I fhall explain it very

fully to you in fubftradion.

2. The manner or common form of receipts, and notes
of hand.

Tyro. How am I to give, or write a receipr 2

Phile.  According to what money you receive, and
the perfons you receive it of, or for. = Let us take the
Rationer’s bill in example 2, which is 10/ Now, if he
receives it in full, the receipt will run thus :

Auguft 6, 1769. Received of Br. 8amuel Long ren

pounds, in fuil.
— John Page.

The (o8 ¥

e




‘Of ADpRITION. 3%

- If the receipt be wrote upon the bill itfelf then this
is better :
Received at the fame time the contents in fully
John Page,

Exawmrpre 2, If only part be received, then thus:

Auguft 16, 1769. Received of Mr. Samuel Long Ave

pounds, on accompt,

L5

s ————te—T)

John Page.

Exampre 3. If the Perfon that receives the money
be a fon or fervant, he muft write thus :

Auguft 16, 1769. Received of Mr. Samuel Long 1¢n
pounds in_full, for my fatber or (mafter.)
John Page, jun.

ExampLe 4, For rent.

June 14, 1769. Received of Mr. John Lumley tavelve
pounds, ten [billings, for balf a year’s renty due at Lady-
Day /aft.

Abraham Gripe,
L 012 =% To '

ExamprLe 5. When there has been an account of
long ftanding, and at laft the two patties agree to have
a reckoning, but ftill he that owes money upon the
" balance has none at that time to pay, then the
following form is counted better than a common note
of hand, becaufe it fhews the reafon of fuch an ac-
knowledgment: but then this writing fhould be draws
in the book of the perfon to whom the balance is due,
and if figned in the prefence 03 witnefles the better,
The form is thus: '

Auguft
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Auguft 16, 1769. Reckoned and ba'anced all aclompts,
and I Samuel Long acknowledge myfelf to be indebred 19
John Page three pounds, ten billings, avhich I promife 10
P9y on demand, for value received,” Witn, /5 my band,

Tef. b Samuel Long,
Abraham Juftice.

Examrre 6. When a Perfon has no money about
bim, or has his money in other perfons hands, and
gives you a note or draught upon them for the pay-
ment of any fum, it is wrote after this manner -

Sir, pleafe to poy to Mr. John Page, or bearer, three
pounds, ten fhillings, and place it to the account of
Your bumble fervant,

70 Mr. Jonathan Trufty, Samuel Long:

3. Of the Value of the common coins ufed in England,
bow they are expreffed, and how Jfet dowun.

A Port, or Portugal piece, is fet down 1/ 16s. but
is exprefled, or commonly called a fix and thirty.

A double Port is 3/, 125,

A Moidore'is fet down 1/. 75. but is called a feven and
twenty,

A Guineais 1/. 15. and exprefled a guinea.

A Crown is exprefled a crown ; but fet down £,

Half a crown is 25. 64.

A Tefter is fix-pencc.

A Groar is four pence.

An ufefid ExaMPLE.

A fervant laid out cafh as follows : for coals 2 guinea
and a half. Clorh three and twenty and fix-pence.
Meat feven groats. Butrer, eggs, and bacon nineteen-
pence half-penny, and t/read fcven farthings, What

'as laid out in all ?
bty Tyrs.



Of Abbprriox, 37
Tyro. I fet them down as follows.

L0 3V

For Coals — - R ¥ A
Cloth b Aok o 6
Meat —_— - kg 4
Butter, eggs, and bacon Rl
Thread — I i < 12
In all 2 -19 - {_

Philo. Very well doneindeed. OZ/irwe Sarther thes,
that from one to tavo fhillings, and from oze or reve
pounds, the expre/lion is different from the fetting- down.
Thus 15, 104, L is exprefled two and twenty-pence
halfpenny ; and 1/ 19s. 64 is exprefled nine and
thirty and fix- pence, 3 :

So alfo, though thefe numbers, 1300, 1753, and
2500, are properly, one thoufand three hundred, one
thoufand, feven hundred, and fifty-three, and two
thoufand, five hundred ; yet they are thus exprefled ;
_ thirteen hundred, feventeen hundred and fifty-three,
and five and twenty hundred, . _

Zyro. L heartily thank you, kind fir, and if it were
not too troublefome, I could with you would fit me a
few queftions by way of exercife.,

Phile. Youdo very well to atk me, Tyro; but it will
be better at the end of 4ddition, where I fhall give you
fome ufeful examples,

S Ca T OB 1L
Avoirpurots WEIGHT.

Tyro. PRAY what is the ufe of this rule, or what
is weighed by it ?

Philo. Moft Things that are commonly dealt in,
fuch as grocery-avares, and allo, cheefe, butter, Joap,
C candles,
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candles, allum, brafs, iron, copper, falty hemp, and all
fu h fort of goods.

Zyro. What are the different names or denomina-
tions of the weights ufed in this rule.

Philo. The greatcff denomination 1is a zon, and the
leaft @ dram. 'They run thus in order : fonsy bundreds,
quarters, pounds, ouncesy and drams; of which is com-
pofed the following table, with the charaters that
ftand for each denomination after them.

Tibe " T A Bl B

16 Drams 1 Ounce marked thus, 0%
16 Ounces 2 1 Pound b,
28 Pounds make < 1 Quarter of an hundred » ¢r.

4 Quarters g 1 Hundred weight Cr.
20 Hundreds 1 Ton 1 7

Tyro. Should I get this table by heart ?

Phile. You may do as you pleale; I know fome
matfters call it unneceffary ; but if you tike my advice,
learn every table perfe&tly. = ’Tis true, you may do the
fums without it, it you have the table before you, but
it would be a very bad thing to make an excufe, by
faying, you could do fuch a fum if you knew the rule
by heart; and I have known many a lad lament the
omiffion,

Zyro. 1don’t doubt it at all, and I will take your
advice : pleafe to tell me how you caft up thofe fums.

Philo. The fame as in addition of money, only you
ftop (as is plain by the table) by different figures ; and
for your further information, I fhall put over every row
and denomination, the quantity you are to ftop at, or
do by, and fhall give you one example at large as a
{tanding rule for all that follows.

Bx-
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Exampre 1, ExaMmpLE 2,
(10) (20) (4) (28) (10) (4) (28) (16)
Lons C:” grs. b, Ga (i re 10ty daid
25 - 14 -1 - Is. 42 1 - 17'- 1o
18 - 11 -2 - 16 17 - 2 = 19 - I4
D iy e P ZPie 3,7 22 5 1
40 - 14 - 1 517, 17, -2 - 17 = 12
1675 17'-""5 2 iy i L SR s ik
45 med e S 65 -3 -17-13
10" a0 g s A 24 -1 -21 - 10

198- 9-1- 3

Tbegin at the /5. and fay, 14 and 4 is 21 and the
1 on the left-hand (which is always called 10) is 31 j
that is, 5above 28; therefore, I make a dot againft the
7, and carry the odd 3 forward; faying, 3 that I carry
and 5 is 8, and 10 on the left of it is 18, and 7 is 25,
and 10 on the left is 35, thatis, 7 above 28 ; then I
dot again, and carry 7 ro the next figure, faying 7 and
1is 8, and 2 on the left-hand, which ftands for zo,
is 28 ; therefore, as there is nothing over, T only fay
16 and g is 21, and 1o is 31, that is, 3 above 28, which
3 I place under the row of pounds, and then telling my
dots, I find them 4 thatis 4 qrs.) which [ carry to the’
next row of qrs. faying, 4 and 3 is 7, and 1is 8, and
21s 10, and 1 1s 11, and 3 is 14, and 2 is 16 and 1 is
‘17 quarters  Now as 4 quarters make an hundred, [
afk how many fours I can have in 17, and find 4 fours,
and 1 over, thatis'4 hundred, 1 quarter, which 1 [
place under the row of quarters, and carry the 4 to
the hundreds, which I caft up by sawenry, the fame as
in addition of moncy, faying, 4 that I carry and L
and 5 is 16, and 7 is 23, and 4 is 27, and 7 is 34, and
11i5 35, and 4 is 395 then I come back with the tens,
faying, 39, and 10'is 49, and 10 is g, and fo on, 69,
79> 89, 99, and 10 is 109, whichis ¢ twenties, and
Cz2 9
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g over; that is, ¢ tons, and g hundred over, which ¢
I place under the hundreds, and carry 5 to the firlt row
of the tons, and cafling them up as whole numbers by
tens, I find the firft row 48, that is, 8, and I carry
4 to the next row, which amounts to 1g9. Therefore
the total is 198 rons, 9 c. 1 gr. 3 lb.

& This is a ftanding rule, 7yro, for all your other
fums in Addition, which are caft up after the very fame
manner : thofe that you find done are for your infor-
mation and fatisfa®ion; and fuch as are left undone
are for your praétice. Are you fatisfied with what [
have told you ¢? ,

Tyro. Sir, T am; but in example 2, I perceive you
fet 10 over ithe bundreds place, contrary to the table;
whereas in example 1, you have fet 20 over the bundreds
place, which I own puzzles me at prefent.

Philo. That is for want of a little confideration,
Tyro; for whatever mame or demomination fands firft
{that is, whatever you add up laft) is always added up
like «vhbole numbers, by zens; be they tons, hundreds,
pounds, [billings, yards, ells, or any thing elfe, as you
will fee hereafter.

Tyro. I am obliged to you, {ir, and defire no further
inftruétion in Jddition, but enly the rules and examples
to go by.

Philo.  You fhall not want for either, and they are all
done after the farme manner as this example before you,
though by different figures : and pray take zotice, all
thofe examples that you find ready done, are not to in-
dulge you in idlenefs; but the anfwers are inferted for
your information and fatisfaGion; and thofe that are left
undone, are for your exercife, praftice, and improve-
ment ; and though I told you in addition of morey it is
not cuftemary to ufe cyphers ; yet, if you chufe it, take
your own way ; but you will find it betrer to leave them
out, when there is no occafton to ufe them.

Avolr-
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AvoIrrDUPOIs fmall Weight.

Zyro. What is the ufe of this rule?

Philo. 1Tt is chiefly ufed by fuch as deal in filk,
worfted, thread, &fe, by retai/, or in fmall quanti-
ties only; that is, from'a dram to pounds, 16 drams
make an ounce, and 16 ounces 1 pound.

ExaMmPpLE I, ExaMpLE 2,
(1e) (16) (16) (ro) (16) (4)
b ion . d (b, oz, grs
20 100 5, 3 =-14 - 2
4. - 7 - 3 I = 11 - 1
it & ¢ 3- 9= O
6'- g/-'06 2 <01 = 2
i i, s 2=00- 3
18 - -8 - 12

Note, Worfled is weighed by ounces and quarters, asin example 2.,
and no drams are ufed here, nor in setailing many other commo-
dities.

Of W OO L,

Wool is weighed by the clove, flone, tod, avey, &c, as
follows.

7 Pounds make 1 clove

2 Cloves, or 14 /6. 1 ftone

2 Stone, or 28/5. 1 tod

67 Tod 1 wey

2 Weys 1 fack

12 Sacks 1 laft,

Note, In fome places 7 tod are allowed to 1 wey,
and 12 fcore, or 240/b. is called a pack of avodl,

Cs Note
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Note farther.

A Firkin of foapis 64 /3.

A Firkin of butter 56 /b,

A Clowe of cheefe 8 /5,

A Wey of cheefe in Efix is 32 cloves, or 256 /2.

A ey in fome parts of Sufolt is the fame; but in
other parts of it, 42 cloves, or 336 /4, make a
wey,

5 See another table of aveights and meafures,
Jeérion 6,

TROY-WEIGHT.
Tyro. Of what ufe is rrop-aveight ?

Ptilo. By this is weighed gold, filver, jewels, elec-
tuaries, {fc. and liquors in general.

T ALB I E,
24 Grains 1 Penny-wt.y Jaw.thus
Note, € 20 Penny wis. } make{x Ounce. } 0%
12 Ounces 1 /b, trop. /b,

Note 1. You need not point or dot at any row ex-
cept the firft, where you do by 245 the others are
ealy and common, as before, the penny-weights being
caft up by 20, are done the fame as fhillings ; and the

ounces being done by 1z, are caft up like pence, in
addition of money,

(10)
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(10) (12) (20) (24) (10} (12) (20) (24)
1b. d

0z, dw. gr. b, oz idui gTe
42 - I1 - 14 - 18. 647 - 11 - 17 - 16
26 - 9 - 10 - 21 197 - 10 - (5 - 23
49 - 10 - II -~ II L AgETE L - TG < T4
65 - 8 - 14~ 12. 165 - 9 - 15 - 21
73 = 9 - 15 - 16 219 - 1 - 11 = 19
87 - 11 - 18 - 11 648 8 - 15 - 21

347 0 BN E

Note 2. That 1 5. avoirdupois-weight is equal to about 14 ounces
82 penny weights zroy.

Nite 3. Cultom only introduced awoirdupois-weight, and beer-
meafure . for, according to the ftatute laws, there fhould be but one
weight and one meafure throughout the whole realm, as you may
fec under dry-meafure, Note 1, Therefore, it is evident, that from
thefe two different weights, came the different {orts of meafures, as.
you will more plainly fee under dry-meafus e and liguid-meafure,

Note farther the Value of gold and filver.

Gold. [ Loy S
That 1 Pound weight of gold is worth 48-0-0
1 Ounce —_— — 4-0-0
1 Penny-weight 0=4-0
1 Grain 0-0-2
Silver. L Seeids
That 1 Pound weight of filveris worth 3-o0-0
1 Ounce e ey 0=-5-0
1 Penny-weight 0-0-3

1 Graia about £ a farthing,

APOTHECARIES''WEIGHT.

Tyro. What is the ufe of this Weight ?
Philo. By it apathecaries mix and compound their me-
dicines, their pound being the fame as the pound #r9y,
C 4 only
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only differently divided, as you fee in the following
Table.

Note, Though apotbeearies mix their medicings by this rule, they
buy and fell their drugs by avoirdugeis-cveight.

M be VB A'B L E.

20 g;rain}s IIS)cruplePB thus marked.
cruples i Dram

gDranL;s make 1 Ounce \3,

32 Ounces 1 Pound J 5

- {10) (12) (8} (3) (20) (10} (3) (26):
R AR e < RN A
42 - 10 -7 -2 - 19 18 ~ 1 - 14
17 =38 s B = 2 = 41 12 = 2 - 17
43~ 7 -6-1-10 41 - 1 - 10O
ST R e B S i e e
47 "= Qg s g 16 - 1 - 11
64.-9-602-15 LT e s

232 - §-4-0- 12
DRY MEASURE.

Fyro. What is the ufe of dry meafure ?

Philo. By this rule is meafured all dry goods, fuch
as coals, fand, falt, fruit, oyfters, wheat, barley,
peas, and other grain, as appears by the two following

tables.

™A BLE 1
2 Pints : (1 Quart
2 Quarts 1 Pottle
2 Portles, or 8 pints 1 Gallon

2 Gallons, or 16 Pints ! 1 Peck
% Pecks R Buthel

4 Bufhels 1 Coomb
2 Coomb, or 8 bufhels 1 Seam, or quarter
5 Quarters; or 4o bufhels J L1 Load

TABLE
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T A'B . LiF 2, Eori Coolss

4 Pecks -» ] {1 Bufhel
9 Bufthels I l 1 Quarter of a
Chaldron

4 Quarters, or 36 buthels o Bigkess 1 Chaldron
Note, 5 Pecks l l 1 Bufhel, water-
J L meafure

Note 1. That 33 cubic inches, and 3 fifths, make
a corn pint, 268 inches, and 4 fifths, a corz gallon,
and 2150 inches, 2z fifths, a true Winchefter bufhel, ac-
cording to a&l of parliament, made in 1697, which
fays, that every round bufhel with an even bottom, that
is, 18 inches wide, and 8 inches deep, fhall be deemed
a true legal Winchefter bufbel.

(10) (5) (8) (4) (10) (4) (9) (10} (36) (4)
ufb. Chal.

Loads grs. B. Pecks Chal. grs. Bufb « Pecks.
A R e Bt N | YL Sl A ¢ e s
19 =3 -5 -2 17 -1 -6 19 - 17 « 1
49 =2t 358 | 48702 283 i gy - 16 s 2
47 - 3 -1 -2 17"'4a56"4'l
56 - W= g5-T31E 1N 06 S 2= g el X7 TRzl 2
17/='3 4= 2 laig @ a-ar g o 27.3.3
215 -4~ 4-1

Note 2, 'The common received contents of a corn gallon is 272
inches, For dry meafureis a mean, as it were, between wine and
beer meafure,  For 2s 12 0z. troyis to 224 inches ; (0 is 14 3% 0% to
272 inches nearly, See note 3, in wine meafure,

Note 3. That [alt, fea-coal, and many other commodities, are
heaped in the meafuring in general; and where they are not, it is

cuftomary to allow s firuck pecks to the bufthel. Bran is double
meafure ; that is, 2 pecks ftruck are allowed for one peck,

Cs 0é-
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Oéﬁrqze faftbei‘.

A Score of coals —— is 21chaldron,that
is, thofe that buy 20 chaldron have 21 for 20

A fack of coals 3 Bufhels

A fack of corn in common . ~— 4 Buthels

A fack of flour 5 Bufhels
A load, called a market load 5 Bufhels
A load in general means 40 Bufhels

A wey is 10 quarters, or 2 loads 8o Buthels
A laft in fome places is 12 wey, wiz. g6o Buthels
‘ See feftion 6, in Addwion.

LIQUID-MEASURE.

Zyro. What is the ufe of this meafure ?

Philo, All forts of wine, fpirituous liquors, and
beer and ale are meafured by it, under the names of
Wine meafure and Winchefler-mea/ure.

1. Of WINE-MEASURE.

T A B L E.
2 Pints 1] (1 Quart
4 Quarts 1 Gallon
10 Gallons i 1 Anker of bran-

dy, or rum._,

18 Gallons ; ! 1 Runlet
31 3 Gallons l> ghets 1 Barrel of wine
or vmegar
42 Gallons 1 Tierce
63 Gallons 1 Hogfhead.
2 Hhds. or 126 gallons 1 Butt, or pipe
2 Pipes, or 252 gallons J L 1 Tun

Nete1, A puncheon is 8 ankers, or $o gallons ; but any caftk
ketween a bog/head and a pipe, is called a puncheon,
(10)
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{10) (2) (2) (63) (10) (63) (8)
Tuns Pipes. Hhds. Gall. Hhbds, Gall. Pints,

Lomales i aZike 41s50d0 5 )
49-0-1- 57 . 26-14-1
64-1-0- 16. 94-17- §
45 - 1-1-18 " 57-47-06
27+ 0=0- 15 19 - 14 - 4
§6-d:z 15 175 2f - A5 w4915

991-‘I_-'o-181

Note 2. Cyder, perry, oil, vinegar, &c. are bought and (o1d by this.
meafure ; and milk.is alfo fold in the city of London by it 5 there be-
ing no ftandard to the contrary, corrupt cuftom has reduced the
fargeft of liquid pints to one half its proper quantity,

Note 3. The aine pint (according to cufiom) is reckoned to con-
tain 28 cubicinches, and 7 eighths ; and the galln 231 inches., But
by an experiment made at Guild- Hall, in London, (1688) a veflel con-
taining but 224 cubic inches, was filled with water, and carefully
emptied into the zvine gallon kept there, which did exa&ly fill it.
But notwithftanding zhss, it was thought proper to continue 231
inches to the gallon, which remains to this day. And from this
increafe of the wine gallon (anfwering to troy-<veight) came the in-
creafe of the beer gallon, which anfwers to awoirdupois-weight, See:
mote X. in Winchefter .meafure

z. WINCHESTER-MEASURE.

Zyro. What are the different meafures and denon
minations for beer and ale 2
Philo. They are as under -

T A B L E.
2 Pints: T [t Quart
4 Quarts : 1 Gallon
9 Gallons . ‘ 1 Firkin
z Firkins, or 18 gallons ' ! 1 Kilderkin
z Kilderkins, or 36 gallons ~” ™3Ke < | gure]
1 7 Barrel, or 54 gallons . 1. Hogl(head
2 Hhds, or 3 bar. or 108 gall. 1 Butt
2 Butts, or 216 galloas J Lt Tun

Nors
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Note 3. That 35 cupic inches 1 quarter make a beer pint, and
282 (nearly) 1 gallon, which anfwers to awoirdupois aweight. For
as 12, the ouncesin 1/b. troy, is 231, theinches in a wine gal-
lon ; fois 1412 ounces to 282, the inches in a cultomary beer gal-
lon. See note 2, Troy weight,

(10) (2) (12) (2) (2) (9) = (10) (3) (36)
ButtsHbds.Bar. Kild. Firk .Gall, “ButtsBar.Gall.
ol P L s e 64 - 1 -'27

23 -0-1-0~-1-2 1§ -2 -18
A =i 1.-73 21 -1 -14
22«1 -0-1-0-2 25 -0 - 15
7-1-1-0-1-+-3 6z - 1 - 16
1-0-3+-1-0-4 5 -0-29

PI'Z" e X = e =g = Qg

Note 2. 'That in gauging deer and ale in London, 32 gallons is 2
barrel of ale, and 36 a gallon of 4eer 5 but in other places 34 gal-
tons is a barrel, one with another, and comnon brezvers in the coun-
try allow vituallers 36 gallons of both fortsto the barrel,

CLOTH-MEASURE,

Tyro. What are the denominations of this meafure ?
Philp, Yards, quarters, and nails : alfo, ells Engli/p,
¢lls Flemifb, and French ells, as appsars by the table.

T ANBIL B
2 inches and a quarter ) (1 nail
4 nails ] \ 1 quarter of a yawd
4 quarters $ make < 1 yard :
3 quarters of a yard 1 ell Flemifl meafure
quarters, or 1 yd. 1qr. l l 1 ell Englifp
¢ quarters ) L1 Freach ell

Note 1. That things in common, fuch as wwoollen, linen, filk,
tape, cord, &C. are meafured by the yard : but bollands are in ge-
neral meafuredby the el) Englifb, andtapefiry by the ell F/mn}jé.

- ote
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Note 2. That 16 nails make a yard, 20 nails an ell Englifs,
and 12 nails an €ll Flemifb.

10) (4) (4) (10) (5) (4) (10) (3) (4)
g"d.r. g(r4.r. N4qz'1: El/:Eng.gSruN. EllsFl.qrs.N.

4P -"3tw B N4 - 453717 R 248

19 -2 -1 17 -2 - 1 41 = F<g
16 --3 -2 19 - 3 -2 19 -2-1
4 -1 -7 o SR g 64 - 1-2-
17/ 3 = 3V 000y 2T ¥ 14 -~ 2°-/1
21 -2 - 1 L7 92 -3 25 - 1-3
137 -2 - 1

LONG-MEASURE.

Tyro.. What does long meafure teach ?

Philo, 'To know the length or breadth “of any
thing, and the diftance of one thing, or place from
another, as by the following table.

T A B LE. 3
3 barley corns g (1 inch
12 inches ; 1 foot
3 feet 1 yard
2 yards, or 6 feet 1 fathom
5% yards M | 1 rod, pole, or perch
40 rods »>make< 1 furlong
8 furlongs l 1 mile
3 miles ‘1 league
20 leagues, or 60 miles 1 degree
360 degrees the circumference of
J {_the earth and fea.

Note 1. Anhand, or hand’s breath in horfemanthip is 4 inches,
A common pace is 2 feet 6inches,
A geometrical pace is 5 feet,

(10)
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(10! (20) (3) (8) (40)  (10) (5%)(3) (12)
Deg.Leag MilesFur. Rods Rods¥ds.Feet Inches

25~ TG~ .2 = &= 2L 42 - 4 -1 =11
17 -14-1-5-19 61-3-0- 10
¥6.- 8225 2 Fugw ani g A A LS 9
2HE §SE-4 227 3 . 24 -0-2-.8
47 - 7=2-1 - 14. §6--.2 = Io~.7
152108 -6 =377 . 72 -1-0-_6

144~ 7-0-3 - 13
Note 2 According to the table 60 miles make one degree, there.
foe, the earth is 21600 miles round: but 69 miles (very nearly)
make but one degree, and therefore the circumference of ths earth:
is about 2.5000 miles; as you will fee in ReducZion.

LAND-MEASURE.

Tyro. What are the denominations of /and mea-
Jure ?

Philo. Almoft the fame as in Jong-meafure 3 but as.
they never regard the inches and barley-corns, this
table is fufficient.

" A B'L E.
v1 Yards, or 16 feet: 1 rod, pole or perch
40 rods or poles 1 furlong in length
40 10ds in Length, and » make ¢ I rood or quarter of
1 in breadth : an acre
4 roods, or quarters ) I acre

Note 1, That though 161 feet make a ftatute pole or rod,
yet it is cuftomary in fome low, fenny.countries, and barren lands,,
to allow 18 feet, and in meafuring forefts 2.x feet to the pole,

(10) (4) (40):(53) (10) (4) (40)
Acres Roods Poles ¥ds. Acres Roods Poles

7 =1-14.-1 15 -1=19
9-3%3-27-2 26 -2 -24
ot 200063 S R
Mgk e iR 47 =1 =15

37 -1-18-43 Note
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Aite 2. The common inflrument ufed in meafuring land is an

jron chain, contairing 100 links, which is 4 rods, or 22 yards in

length ; therefore 10 chains in length, and 5 in breadth, make an
acre, and 8 chains in length only make a mile, or 1762 yards,

SQUARE-MEASURE.

Tyro. What do you mean by /fguare meafure ?

Philo. You are not to expeét, Tyro, as yet to know
the nature of it; it is fufficient at prefent, that you
only know this, that long-meafure thews you only the
length or breadth of any thing ; but fzuare-mea/ure tells
you the content of any thing, which you can have no
notion of till you have learnt Divifion 5 but it will not
be amifs to learn the following table by heart:(at your
leifare) that you may be the better able to underftand
it by and by.

16 {quare quarters 3 | (1 fquare inch
144 fquare inches | | 1 fquare foot

g fquare feet »make< 1 fquare yard
30 fquare yards, 1 qr. or | | 1 fquare rod, or
272 fquare feet 1 quarter- | 4 pole

160 {quare rods J L ¢ acre of ground

Nore, An example or two will be fufficient,

(10) (9) (10) (9) (144) (16)

-Yards Feet Yards Feet Inches Qrs.
45 - 6 L7 =578 71,23
209 .= 3 64_-2-14-6
47 - 8 16 - 4-17 - 12
AN 78 -5-94- 11
148 - 4
Of TIME.

Tyro. What is time, and how is it divided ?
Phils,
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Philo.  Time fhews us the beginning, mutation, (or
changing) continuation, and ending of all mutable
things. It is meafured by years, months, days, bours,
minutes, and feconds, and divided as follows, which will
ferve all common purpofes.

TA B LE;
60" feconds ) (1 minute of time
60’ minutes 1 hour
24 hours 1 natural, or real day
7 days % make < j week
4 weeks : 1 month
13 months, or
365 days ") L 1 year

Note v. Though the table fays 13 months, or 365
days make a year, yet it is not truly {o; for 13 months
(allowing 4 weeks to the month) is but 364 days ;
whereas 13 months, 1 day, 6 hours, make a year;
for thefe odd 6 hours make z4 hours, or 1 day, every
fourth year, which is added to February, which has then
2g:days, and is called Jeap year : but a true year is
365 days, 5 hours, 48 minutes, and is called a /olar
year, beipg the time that the fun performs its apparent
revolution tarough the ec/iptic; but you muft not bufy
yourfelf, and lofe your time about thefe things,
which are too hard for you to underftand at prefent.

Note 2. Though 13 months are faid to make a
year, and fervants commonly reckon a month 28 days ;
yet you are to obferve, that in trade, and tranfaéting
bufinefs, by a month is meant a calendar-month ; that is
from any day of the month to the fame day of the next
month ; thus, from the gth of February to the sth of
March, or from the 18th of April to the 13th of May,

i1s a month,
Ex-
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ExaMPLE 1. EXAMPLE 2.

{10) (13) (4) (7) (10 (24) (60) (60)
Yrs Mihs.Whs.Days  Days Hrs, Min. Sec.

27-11-3-6 41 - 22 - §0 - 27
43 g Tiaieg L7641 %335
27 - 5-1-4 ' 24 - 15 =27 14
36- 1-2-3 19 - 21 - 19 - 24
45 -10-2 - L 27 -11=-18-19

28-12-1-4 35 - 14 = 25 - 25

209 -12-2-2

Note 3. - In example 2, yow muft point or dot at every
row but the laft. :

And now, Tyros, 1 think yow may by this time be
perfeft in Addition, 1 fhall only feryou a few queftions,
and proceed to Swbtracition,

Sk Gl O N #: VI,

Containing fome other ufeful things neceffary to be known
in number, weight, and meafure.

Note 1. OF t}.:.ingk bought and [old by the dozen,
fcore, or grofs,

Dozenis'1z. A feoreis 20. A common hundred is

100. A long hundredis 120. A gro/sis 12 dozen,

or 144, and a great grofs is 12 times as many, or 1728,
oranges and lemons, corks, bumgs, and many other
things, are bought and fold by the dozen or gro/s.
Herrings, and feveral other forts of fith ; and all forts of
#ails, and many fuch fmall things, have fix fcore, or
120, to the hundred; but a hundred of ling ¢od is
124 in number; and a hundred books in printing Is

§04.
Note
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Note 2. - Of ParcumENT @nd Parrr,

1 dozen is 12 fkins; ¢ dozen t roll of parchment
24, and fometimes z¢ fheets make "a quire of paper,
20 quires 1 ream, and 16 ream 1 bale, '

Note 3.  Of 1he diffivent fizes of Books,

Felio is the largeft of all books, and has but 2 leaves
to the fheet.  Quarto (marked 410) has 4 leaves to a
fheet. O&awvo (or 8o ) isa fheet doubled into 8 parts.
and duodecimo (commonly: called fawelves, and marked
Y2z0.) has 12 leaves to the fheet,

Note 4. Of Weicnr, Measure, (5.

A faggor of fteel 6 fcore, or 120/5. A burthen or
gad ot fteel g fcore. A barrel of anchovies 30 /bs-
A barrel of figs from 98 to 300/6, A barrel of gun-
powder 1 Cawes A puncheon-of prunes from 1o to 12
Cwt. A tomy or fither of lead 19 Cawt. 2 grs. A

uintal of fith 100 in tale. A ftone of iron, fhot, or
ﬁorfeman’s weight 14/6. A flene of meal 86, A flone
of hemp 32/6. A ffone of glafs 5/b. A foam of glafs
24 flone, or 120/6. A keg of herrings, ¢¢. 6o in
number, an hundred is 120. A cade of fprats 1000.
A cade of herrings too. A barrel 1000. . A lafi 12
barrels, or 12,0co. A /aff ot corn or rape-feed 10 g7y,
A /aff of gun-powder 24 barels. A laf?. of leather
2o dickers, A Jicker 10 fkins. A loff of hides 12
dozen; ot tar 14 barrels; of wool 12 facks; of
flax or feather 1700 /6, A avey in fome places is 5
chaldron. A wry of meal 6 grs. A gallon of train
oil 72/b. A 1un 252 gallons. A run of fweet oil
236 gallons. A load of hay in fome places is 2Es T
others 30 cwt, " In London it is fold in trufes, contain-
ing 56, or 6o /b. atrufs, and 36 truffes to the load. " A
load of Scorch coals 1caws, A lad of tiles 10%}
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Of bricks soo. Bricks in general are g inches long,

L inches broad and 2% thick. A fguare of tiling or
thatching contains 10 feet every way, that is 100
feet, and a rod of brick-work 272 feet, 1 quarter;
but z72 is reckoned for common work. A jack of
wood is three feet high, 3 feet wide, and 12 feet long;
but this is according to the agreement of the malter
and the workmen,

Zyro. I am extremely obliged to you, fir; but pray
am [ bound to get thefe things by heart before I
learn fubtra&ion ?

- Philo. Not at all, Tyro : learn the rules and the com-
mon tables is fufficient. The others I have only added
for your further inftru&ion : They are not fet you for
a tafk, but for your diverfion; and if you now and then
read them over, you will foon find the benefit of thusim-
proving your mind; fince it will naturally gain you the
gool will of your parents, your mafter, and mankind in
general, rather than fquandering away your time in idle-
nefs and mifchief, befides the difgrace of living and
dying a dunce.

Rice Price gﬁ Reg

' B C 1 O TN

Contains fome ufeful and diverting queflions to exercife the
learner in Addition only.

Queft, 1 Man borrewed of his friend a certain

fum of money, and paid him in part

15/. 105, and lett unpaid 24/ 10s. 'What did he bor-
row ! An/. 40/.

Rule.  4dd the twwo fums together gives you the anfawer,

2. Suppofe a perfon was born in 1709, when will
he be fourfcore years old. 4x/. in 178q.
Rule. Add as many ta 1709 as will make it 1789 is the
anfwer,
3| Aﬂ
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3. 4, B, and C agreed to purchafe an Eftate, A laid
out, or paid for his part, 140/ 10s. B. paid 217/ 10s.
C paid 500/ 105. What did the eftate coft? Anf. 8514,
105. Rule. A4dd all the fums together.

4. A fattor bought 4 bags of hops, the firft, (No.
1) weighed 2z C. 1 gr 14/6. No. 2. 3 grs. 1714,
No. 3, 2 C. 34rs. 13 /5. and No. 4. weighed 1 ¢r,
27/6.  What is the weight of all? 4n/ 6 C. 2 qps
15/b.  Add all together is the anfaver.

5. A fhop-keeper having opened a fhop; fold the
firlt day as many goods as came to 1500 134 7d. 3,
and thus he went on for one week, (viz. 6 days.) How
much did he take in all ? 4n/. g4/l 15 104, Ze
- Rule. Set down 15. 13, 7. 2, /ix timesy and add them
2ogether givves the anfwer.

6. A farmer carried out 100/, in order to buy
cattle, and brought home but 34/ 155, 64,  What did
he lay out? An/. 65/ 4s. 64. For thefe two added
together make juft 100/ and fo on for any other fum.

DAL AREONGRF E THE
SE G ON:ET

SUBTRACTION iz whole numbers.

Tjro. HAT does fubtrattion teach ?
Phils.  Subtraction teaches, to take a /lofs

namber from a greater (o difcover the difference. To
prove the work, add the difference to the /lefs number,
and if that fum be the fame as the greater, the work
is right, otherwife falfe. '
. Zyro, How is fubtraition performed ?

Philo,
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Philo. Quite contrary to addition ; for in addition you
ufe the word azd, but bere you ufe the word from.
Thus 4 from 7, that is, 4 taken out of 7, there remains 3,
for the difference. Again, 5 from 10, there remaios g ;
and 6 from 14 there remains 8, and fo for any other
numbers, as you may fee by the following examples.

ExampLe 1. Ex. 2. Ex. 3.. Exg4.

i Yards Ells lbs,
Greater number 27 9% 4638 441756
Leffer number 14 61 162 240256

—

Difference 13 34 306 201500
Proof 27 95 |
The Work in awords at length,

In example 1, 1 fay, 4 from 7 there remains 3 ; and 1
JS7om 2 there remains 1. 7o prowve it, T add the difference
to lefs numbers, {aying, 3 and 4 is %, and 1 and 1 makes
2. In Ex. 2, 1{ay 1 from 5 there remains 4 ; and 6 from
9 there remains 3.  Proof, 1fay 4 and 1is §; 347d 6
is 9 : That is, 34 and 61 added together make g¢, and
fo for the other examples.

Tyro. 'This is quite plain indeed,

Philo. 1 fhall work example 3 and 4 ia the fame
manner, and leave you to prove thetn as I have directed.
Obferve then, Ex. 3, 1 fay, 2 from 8 there remains 6;
then 6 from 6, or 6 taken out of 6, there remains o, and
1 from 4 there remains 3. La/tly, in Ex. 4,1 {ay, 6 from
6, there remains o ; then § from & there remains o; 2
Jrom 7 there remains 5 5 then o from 1, that is nothing
taken out of 1, there flill remains 1; then 4 from 4,
there remains o, and z from 4, 2.

Note, 1 fhall give you an example or two with, and
without cyphers, that you may endeavour to avoid that
idle cuftom, ‘

Ex,
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Ex. 5, awith eyph. avithout Ex. 6, avith cyph. awithout

From 24526 24526 84257 84257
Take ooolz 12 8421% 8421¢
Anf.. 24514 24514 00042 42

Tyro. 1 own that the examples without the cyphers
Jook beft, and I underftand very well what you have

fhewn me.
Phile. 1 fhall leave you then 3 or 4 examples for

prattice,

Yards Ells Hundyeds
From 47162 04785 347621
Take 12412 3104 30I

] Commey ——

Tyro. No’:v, fir, be pleafed to fhew me how to fub-
tra¢t or manage a fum, when the lower figure is fome-
times larger than the top one ; for I think that it ap-
pears difficult to me at prefent.

Philo. Never fear; you will foon find it eafy, if you
do but obferve the following rule, -

2. When the lower figure is larger than the top one, the
rule is,

T ake the lowerﬁgure out of awhat you do by, which (in
avhole numbers) you know is ten, and to that difference,
or remainder, add alfo the top figure, and #bar is the
true difference, which place under the firt row. This
is what is called borroawing in fubtraétion, therefore, re-
member that you are always to carry 1 to the next low=
er figure for fo doing : an example or two will make it

quite plain.
Ex-
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Ex. 1. B =, Ex. 3. Bixi14¢

Lo Ells Yards Bufbels,

From 762 85420 760410 5217624
Take 145 17273 457146 3471276

Difference 617 68147

Here in ex. 1, Ifay 5 outof 2 I cannot have; there-
fore I take 5 outof 16, (which is what I do by here)
and there remains 5, and the top figure 2 makes 7,
which I place under the firft row, and carry 1 to the
next lower figure; faying, 1 that I carry to 4 makes By
which taken out of 6, thatis, g from 6 there remains
1; but now I carry no:hing to the next figure, becaufe
the lower figure being lefs than the top-one, I had no
occafion to borrow; therefore, I'only fay in the laft
row, 1 form 7, there remains 6: again in ex, 2, I
fay, 3 from o [ can’t, but three from 10 there r-mains 7
and o is 7 ftill; then I carry 1 to 7 is 8, from 2 I can’t,
but 8 from 10 there remains 2, and the top figure 2 makes
4: then I carry 1 to z, which is 3, fayiog 3 from 4
there remains 1; but now I do not carry any to the next
figure, becaufe I did not borrow, but only fay, 7 from
5 L can’t take, but 7 from 10 there remains 3, and the
top 5 makes 8. Layily, L1 carry 1 to 1 is z from 8 there
remains 6.

Tyro.  This is plain enough.

Philo. This is the eafieft way for a learner, but
_there is another method which is more praéticable and
expeditious, if you mind and learn it,

Another way to fubtra&, awhen the lower figure is larger
than the top one.

When you cannot take the lower figure from the
top-one, then count the top figure ten more than it
really is, Thus, if the top figure be 2 call it 123
if 3 callit 13; if 5 callit 15; if 8 call it 18, &5, c;]nd

then
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then take the lower figure from it, and you have the
true anfwer Or difference: but always remember to carry
1 to the next figure for fo doing. This is called bor=
rowing zen, and your carrying 1 to the next figure is
paying of it again.

ExamPLES.

: P2 Yards. Ells,
From 75043 41725 1725608
Take 27365 17258 87275
Difference 47678 24467
Progf 75043 why a8 it

Firp, I fay ¢ from 3 Tcan’t; but calling 3, 13, I fay
¢ from 13, there remains 8; then I carry 1 to fix is
trom 4 I can’t, but I fay 7 from 14 there remains 7 ; then
Icarry 1 to 3i8 4 from ol can’t, but 4 from 10 there
remains 6. Again I carry 1 to 7 is 8 from g I can’t,
but 8 from 1g there remains 7. Zafily, [ carry 1to 2 is
3 from 7 and there remains 4.

3 Note, Tho’ the bottom figures in Jfubtratiion may be larger
thzn the top-ones; yet you are to remember the laft lower figure
isnever larger than the top one when there is an equal number of
figures,

Zyro. T underftand you very well, fir.
Phile. 'Then 1 fhall only leave you an example or
two, to try at as you have lcifure,

More EX AMPLES.

: i 1b. Miles.
From 417213 62170071 417621700
Take 241729 7210943 631720

e g ave——

Difference
S E C-
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B Cn O N T

Of Money,

" Tyro. OW is fubtradtion of money performed ?

Pbhile. By taking or fubtraltlng every da-
nomination in the lower line, out of, or from the upper
fum,  as will appear more plain by the z following
rules,

Rule 1. When the lower figures in the farthing:,
pences ot jhillings, are {maller than the top-ones ; then
only fubtract or take one from the other, and the re-
mainder is the true awfwer, or difforence, which is
placed under each row to which it belongs.

Rule 2. When the lower figures in the furthings,
pence, or fbillings, are larger than the topones; then
fubtrac or take the lower figure out of what you do
by ; that is, take the lower farthings out of 4, the
lower pence out of 12, and the lower /illings out of 20,
taking in the top figure- befides ; fo fhall this be the
true difference, Qr anfwer ; but remember, that you are
always to carry 1 to the next figure for borrowing, ag
you did in awhole numbers.

7yro. Pleafe to give me an example or two, I fhall
foon underftand it, ; :

Philo.  You cannot mifs if you mind the rule well,

Ex. r Ex. 2, Ex,3.

Loy ivde o Liss gt P e i
Fiomg - 8.11 48-15 -5 643 - 14 - 62

Take7 - 5-6 27.11-3 231 -11 - 2%

Rem. 2 - 3-5 21-4-2 412-?,--;{j

Proofig - 8-11 48-15 - 5 643 -14 - 62
D
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i. [ began at the pence in example 1, faying, 6 from
11 pence there remains § pence, which 1 place under
the pence ; then I fay 5 fhillings from 3, there remains
3 fhillings ; and 7 pounds from g, there remains 2. So
the difference is 21. 3s. 5d. :

>

Pe RAOY.0

- The work is proved like whole numbers, by-adding
the difference to the lower or lefs number = thus, ‘5 pence
and 6 is 11 pence; then 3 fhillings and ; make 8
thillings ; and 2z added to 7 make g pounds.

2. Inexample 2, I fay, 3 from 5, there remains 2z
pence: then 11 from 15, there remains 43 then 7
from 8 there remains 1 ; and 2 from 4 there remains 2.
Ex. 3.having farthings, I fay, 1 farthing from 3, there
remains z farthings, which I fet down thus 7 ; then 2
from 6, there remains 4 pence; then 11 from 14 fhil-
lings, there remains 3. Laftly, for the pounds I fay,
1 from 3, there remains 2: then 3 from 4, therere-
mains 1 ; and 2 from 6 there remains 4: fo is the
difference or anfwer 412/, 35. 4d. 5. Now if’ you add
this 412/. 35 44. 1 to the lower {fum 2314 11524, 3
you will find they amount to the fame as the top fum,
viz, 6430, 14s5. 64, . ' J

Note. After this manner is every fum done and proved,
in fubtradion. : :

More examples for praétice

From 471- 11 -2%  576°-19-11%  409- 11=5%
Take 120 -~ 10- 2 ° 132.- 13- 45 304 - I1= 3%

Remains

2. When
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3. When the fhillings, pence, and farthings, are larg-
ér in the lower line than in the top-one.

ExampLe 4. Exampreg.  Examie: 6.
(?(22) (IZ) (12) (zc;? (I;? (2) (2?.)(142.) (4)

Lent 10 <4 L6 42 -11%6 453 - 13
Received 7 -10- 8  17.-14 -10 320 - 15

- 5%
- 83

- Due 2:213 =10 | 2416 - 8 126417-85
Proof ~ 10- 4-'6"" 42

A L K P o

Here I fay 8 pence from 6 pence I can’t; but g from
12 (which is what I do by at pence) there remains 78

and the top 6 makes 10: then I carry 1, becaufe I bor-

rowed, faying, 1 that I carry to 10 is 11 fhillings, which
from 4 I can’t take; but 11 from 20 (which is what I do
by) there remains ¢, and the top 4 makes 13. Laply,
I'carry 1 to 7 is 8 from 10 there remains 2,

ke R Q0N B

I prove thefe examples the fame way as before, by
adding the difference to the lefs fum, faying, 10 pence,
and 8 is 18 pence, that is, 6 pence above a fhilling,
or 12 pence; and [ carry 1 to 13 is 14, and 10 is 24,
which is 4 above z0 thillings, or 1/ Lajily, 1 carry 1
to 7 i1s 8, and 2 makes 10.

Now, Zyro, pray try you at example 6, where there are
farthings,

Tyro. In example 6, 1 fay firft 3 farthings from g
farthing T can’t; but 3 farthings from a penny, or 4
farthings, there remains 1, and the top farthing makes
2 farthings, which I fet down thus 7z ¢ then I carry
I to 8 pence is g pence, which from 5 pence I can’t
have; but g from 12 thete remains 3> and the top g

D2 makes

e S
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makes 8 pence: again, I carry 1 to 15 is 16, from 13
I can’t; but 16 from 24 there remains 4, and the top
13 is 17 fhillings. Lajly, I carry 1 to 6 is 7 from 3
i can’t, but 7 from 13 there remains 6. Or 7 from
1o there remains 3, and the top 3 is 6: then I carry
1 to 2 is 3 from g5 there remains 2 ; but now carry none
becaufe 1 did not borrow ; therefore I only fay 3 from 4
there remains 1.

PROOF.‘

I prove this, as before dire€ted, faying, 2 farthings
and 3 is 5 farthings, which is 1 farthing above a penny,
and Icarry apenny to 81is g, and 8 is 17 pence, &
above 12, and 1 carry 1 to 171s 18, and 15 is 33, which
is 13 above 20, and I carry 1 to 6 is 7, and 6 is 13,
which is 3 above 10, and I carry 1 to z is 3, and 2 is
5; thenl fay 1 and 3 is 4.

Philo. . You have done very well indeed ; I fhall on-
ly fet you an example or two for pradtice.

ExamMeriEs forPraic,

Ly vt g, T g IR ]
Borrowed 217 - 10 - o Debior 1000-00 - o -
Paid 109 - 15 - 83 Creditor g10-15 - 61

Topay Balance

Tyro. Thefe I can do very well ; therefore wifh you

would fhew me how to balance an accompt, or make
out a fmall reckoning.

Phile. That I will,

3. Prafis
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3. Pra&ical queflions for bufinefs.

Quefts 1. 4 borrowed of B 100 - CO - ©

San e
4 paid him at one time 21 -14 -6
At another 10 guineas, ¥iz., 10 - 10 - O
At another 2o guineas, @iz, 21 - 00 = O

At another time 5-15 - O
Sold him goodsamountingto 18 - 14 - 9
77 %14 - 3

Inally7 - 14 - 3

What is ftill due to B? Anfwer 22 - § - 9

Rule. T add up together all the fums that 4 paid at
different times, and find they amount to 77/, 14s. 34.
which I place under 100/ and fubtra&ing it therefrom,
1 find that there is ftill due to B z2/. 55, gd. anfaver.

Queft. 2. A Black(mith delivered a bill to a Farmer of
450 145. 6d. %, and 1hbe Farmer bas paid bim in part as
under.

£ R

Bycath : 20 - Q0 - O

By 10 Bufhels of malt —_—— 1-15-0

By a load of hay —— 1 -16 -0

By meat at feveral times —-—x 2 - 7 -6

By 14 buthels of oats  — 2-11-0

By 2o bufhels of wheat 437 cin

32 - 16 - g
Latoisasod,
Bluackfmith's bill w45 - 14 - 63
Farmer’s bill 32 - 16 - 9

Balance due to the Black/mith 12 - 17 - 91 anfwer.
D3 Queft.
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Rueft. 3. A fleward colleed as much money for

FeEnts as amounted to —_— 4. 4000’

And remitted to his mafter as under, ———_
By cafti at one time  ——_____ 500 A
At another ¥ -l _— 500

. At another —_— 210
At another ‘ —_— 420
By tax bills difcounte — 41 -15-62
By repairs done to the eftate 041-14-9
By other charges | —_— 1I5-13-6

‘ Laid out in al} Lidio0 .- 3 - gi
Which ‘takes from the top £. 4000 -—-J-—--————:
there remains due to his mafter 1670 ~ 16 - 21

Tyro. I underftand you well,

Fhilo,, Then I will ieave you.one gueflicn for prace
tice, and you may do the work at Jeifure., il '

Rueft. 4. Two perfons 4 and B have a reckoning!
to fettle as follows: 4 lent B'£. 300, and fome tima
after lent him' 100 guineas more ; B paid him at 3 fe-
veral times, each roo guineas, and at'another time
gave him a draught or note vpon €, for £. ro, and fold
him as many goods as came to L. 34-4+6: now I
demand how the balance ftands between them, An/.
there is fill due to AL 5-15-6.- To prove it. g

Rule.  AYd the two fums that 4 lent to B together,
and you will fied them £, 405 ; then fer all that 2 paid
in cath, and the draught and goods, all under one ano.
ther, and add them together, which makes £.399-4-6 :
this being done, fet 4. 399-4-6 under 4.405, and
Subtra& it therefrom, and you will find there remains
£+ 5-15-6 due to 4 on balance. :

Tyro. T will try it directly, and am fure it is eafly
enough, but your anfwer will be fome help to me [
own.

Philo.  As every accompt of debtor and crediror is
fettled after this manner, I fhall give no more examples,

expelting
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expe@ing by this time you are capable of .fatting your-
felf queftions ; and if you are not, it is highly neceflary
to look over the examples once more, then will you be

duly qualified for thofe queftions I fhall fet you at the

end of Jubtradtion : and therefore we will proceed to
aveights and meafures, where you will find fome ex-
amples done for your inftruction, and fome left undone
for your practice, '

Avorrpurors WEIGHT.,.

1T ons 0€ vqraatlbe
Bought 17 = ¥1 - L=15  Bought 47 -1 -17 =11~ 14
Sildor-dd =X~ 3 = 21 " Solnirgital 210 = 1§

Unfeld 2-13 -1 -22 Usfald

Now, Tyro, I fhall fhew you this ficlt example, but o
more; becaufe all other fums in every one of the rules
are done in the fame manner, and there is no occafion
for farther inftruction.

Firfp, Ifay 21 from 15 1 can’t, but 21 from 28 (which
is what I do by at bs./ there remains 7, and 15 .makes
22 : then I carry 1 to 3 is 4 from 1 I can’t : but4 from

4 (which is what I do by at grs.) there remains o, but,

the top 1 is 1, which I {et down. Again, I carry 1 to
17 is 18 from 11 Ican’c; but 18 from 20 there remains
2, and the top 11 makes 13, ZLafly, I carry 1 to 4 is
5 from 7, there remains z, and the work is done.
Tyre. 1 thank you Sir; examples now without
words, will be fufficicnt, :

~ Note, If you forget what you do by, tarn to your
tables in addition. ;

D4 ) TR OY-

C. gr. lb. oz dr. ]
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TROY-WEIGHT.
. ox. gy, o7, b,  ez. dav, o

I’ougbt 14-5-15-14 Bouk 214-10-17 - 13
Sold 95 9= A5 So ] 109 - 10 -17 - 13

Rem. 4-8- 1-21  Remains

DRY-MEASURE,

Loads Zuﬂ:. pecks pints Chal. busp. pecks
Boughs 42 <1712 .7, Bought 291 - 21 - 2
Sold 17 - 34-2- 14 Sold 373 . 27 - 3

- Unfold 34-22-3-14 Unfold
WINE-MEASURE.
Burts bhds. gall, gints Hbds.gall pints

Poughs I4-3-47-0  Boughs 64 - 35 - 1
Sola 9-0-%51-35  Sold 17 - 46 - 2

—

Ynfold 5-0-58-3 Unfold
WINCHES'TER-M.EASURE.

Bar. gall pints Buttsbbds.bar.galh,
Brewed 124 - 2, - 4 Eieaved 2y p Sy DY
Sold out gz - 27 - 6 Sold out 15 - 1.0 26

D T -

Unfold 31-29-6 Unfold

Note, 1 have reckoned 36 gallons to the barrel, that
being cuftcmaiy in flling beer in moft places, as 1 faid
before, ‘ '

——

CLOTH-
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CLOTH-MEASURE,

Yards grs. N. Ells Eng. grs.N. Ells Fl. ¢r5s. N.
‘Bouzht 147 - 1 - O 47 - 1 - 3 47 -2 -0
Sold g6 -3 -.2 18- 2 =3 29 -2 -1

Rem. §o-I-2
LONG-MEASURE.

Deg. leag. miles fur. rods yards feet inc.B.corus
From 471 - 14 - 1 = 3 =17 =2 -1 =10~-1
Take: 167°- 17=1.-.5:= 21 =33 =T =10 = .2

Rem. 303 - 16-2-5-35-3{—-2-11-z
LAND-MEASURE.

Acres roods poles yds,  Acresroods poles

Fromy 471 ~.2.2-35 =03 i 478 =adb
Take 196 -'2 - 26 - 4 19 -'2 - I

Rem. 274 - 3 « 28 - 45
$ il Y e

Yrs. mths.whs. days howrs, days bours min, Jfec.
From z19 - 10 - 3 - 3 - 17 45 - 17 - 25 - 17
Take 193 - 11 - 3 - 4 - 20 19 - 21 - 43 = 35,

Beme . 25 ~AU -3 e 21

Note, In the firft example I reckon 13 -months to a
year. ;

"ﬁro. Sir, T am obliged to you for the pains you
have taken ; I underftand you very well, and will try

-at all thefe fums you have left undone,
' Cs; _ ' Pliln
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-

Pbilo,  Thatis enough, we will finith /ib1r2%:0n then
with SeZion 3 ]

S E*CT1 O'N -1
Containing fome ufeful QuEsTIONS 20 exercife the learner

in both RULES,

Lueft. 1, ING Harry the eighth died 1547 ; I de-
’ mand how many years it is, this being

now 1770. Arjfaver 223 years.

Queft. 2. Suppofe this prefent year 1770, you were
19 years old, what year was'you born in. Anf 1751,

Queft. 3. A boy had 1000 marbles, and he loft at 3
different times at play, each 175, and at another time
1505 how many has he ftill in hand? 4n/. 325,

Rule. Set down 175 three times, add 150 under
that; and then add all of them together, and take the
fum out of 1005, and thé anfwer will be 325 left,
This rule ferves for all that follows.

M ONEY.

4--4lent B [.500, and B paid him 4 times, each
L. 120, 105. What is due to 42 ' A4n/. [. 18.

5. Whatfum of money muft Tadd to £. 58-14-63,
to make it up £. 1002 A/ £. 41-5-51, .

6. A proof to queftion 5. What fum muft [ take out
of £. 100, to have the remainder /. 58-14-62. .
Anfwer L. 41-5 55, h

7. A Colleftor of the excife received £.z040-14-5Z,
and remitted or paid at 3 feveral times, each £. 500,
and at another time 100 guineas: what has he fill in

hand? A»/ [. ~14- A
| ife £v 435-14-5% L
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AVOIRDUPOIS-WEIGHT.
8. Bought 6 zon, 14 Cwt. of iron, andfold at one

time, 3 rony, 11 C. 2z g¢rs. and at feveral other times, -
> 3 ) 4

fold by retail 15.C. 3 grs. 17 /6. What remains unfold ?
Anf. 2 ton, 6 C. 2 grs. 1146,

TROY-WEIGHT.

A gentleman delivered to a filverfmith 2 /2. goz.‘

11 dwts, of filver; and he received a filver cup, which
weighed ‘11 0x. 14 dwts. and at another time 6 large
fpoons, weighing 1 /b, 2 oz. 3 dwts. 14 grs. What
weight of {ifer has the filver(mith ftill:in hand : 42/.
3 0%. 13 dwts. 10 grs, :

LIQUID-MEASURE,

16. A common brewer has z goils of new beer,
containing 3z butts, 2 barrels, 24 gallons of ftrong ;
and 15 butts 1 barrel of fmall., And he fent to one
-victualler 8 butts 2z barrels, to another 11 butts, and

ftarred into his own ftorehoufes 5 butts 2 barrels, 27.

gallons of the ftrong; and of the fmall 7 butts, 2
barrels ; he alfo fold out by retail of the {mall, 4 butts,
23 gallons; I demand what remains of the brewing,

both of the goil of ftrong, and the goil of fmall? An/.

7 butts, 33 gallons of ftrong, and 3 butts, 1 barrel,
13 gallons of fmall. :

(& Note, 1 have added the anfwers, that you may
know when you are right or wrong ; if you cannot do
all thefe queftions as yet, it is of no great fignification ;
you muft not ftop your progrefs in going forward, be-
caufe of that, Now follows

DIA-
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D1 B0 )

SHET TONT
MULTI.PLICATION.
’3"‘ O-WH AT is multiplication @

Philo. Multiplication is a compendious-or
thort way of addition, and teaches us to tel] the produ&
of any fum in one line only, which would require fe-
veral additions, '

Tyro.  What elfe is required ?

Philo. There are three things to be carefully ob-
fevved in multiplication,

Firff. The multiplicand, which ftands a top, and is
that number given to be multiplied.

Secondly. 'T'he multiplier, or fum you multiply by,

Thirdly, The produi or anfwer, which is the multi-
plicand multiplied by the multiplicr.

Zyro. Pleafe to explain this a little more,

Philo, Let us take any two vumbers, fuppofe 8 and
3> Ifet down 8, and place 3 under it; 1o is 8 the muh-
diplicand, 3 is the multiplier, and 24 is the produ&d, ot
anfwer, becanfe 3 times 8 make 24, Is this plain
enough, ‘

Tyro. Yes, Sir, I underftand you now,

Philo, Very well, Tyro, then T would have you get
the following table by heart, by all means, notwith-
Randing it 3s too cuftomarily omisted,

Muvur.
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Murtiprication —I AB L E,

Once1is 1 .
200 4 525 g times ¢ 9 81
Rt o) |6 30 || 10times )10. 100
4 8 gtimes< 7is35 || 11 times )11 121
2 times, } 5. 10 | 8 40 || 12timesC 12 144
.2 218
or twice } 6 12 =945
ook .2 T able of twelves.
8 16 €6 36 :
Lo 18 ¢ 71542 , rz z4
6 times _81548 ot 6
i3+ 9 54 . 4 48
12 g 2160
, .15 .. 7,149 , b e
3 times < 613187t1mes{81s 56 || 12 times{ 71s' 84
78 2B 9 63 {58, 00
L8 24 i 9 108 |
9 2] g .. $81504 || 1o 120 |
8txm.s% vz 11 132 |
(o716 ; Liz 144
5. 20
- 6.
4 times < 7132‘%’ :
I e P A L
Lg 36

Note 1. You fhould be very careful to get the rable
by heart, as I faid before ; faying thus, 2 tmmes z, |
or twice 2 is 4, twice 3 is 0, twice 4 is 8, twice 5 is 1o,
e.

Note z, You fhould alfo  at leifure learn to dox the |
table well : thatis, to fay it backwards, forwards, or
any way. Thus you fee twice 5 is 10, that is, 5 times
2 is 10: Again, 3 times gis 27; foalfois g timechz

t
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the fame. So 6 times 12z is the fame as 12 times 6,
and 5 times g the fame as g times 5.

1. Tomultiply by fingle fisures.

Ru'e.. Multiply every figure in the mulriplicand by
the figure in the muliipher, carrying 1 for every 10, as
I addition of aubsle numbers, and you have the produd
or an/wer, g

ExAMPLE 1, ExampLe 2, -
Multiplicand "17% Multiplicand 78
Multzplier 5 Multiplier 6
Produ &5 Produst 468

I begin with the multiplier 5, faying, 5 times % is
35, and {et down the 5, and I carry 3; then I fay s
times 1 1s 5, and 3 that I carried is 8; fo is the pro-
dult, or anfwer, 85. Again,

In Ex. 2. I fay, 6 times 8 is 48 ; that is 8, and I
carry 4 ; then 6 times 7 is 42, and 4 I carried is 46 :
lo is this produc? 468.

To prove the work by Addition,

I fet the muliiplicand 17 down 5 times ; and the maul-
tiplicand 78 I fet down 6 times, and adding them toge-
ther, I find 85, and 468, as before; which you may
try on your {late at leifure. b

Tyro. 1 fee plainly that multiplication faves the trous
ble of many addition;.

Philo. 'There is another way to prove addition ; but
as it is of no manner of fignification, we will lay afide

thofe puzzling curiofities, and proceed to

Ex-
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"ExampLE 3. ~ExampLE 4. EXAMPLE 5,
Muitiply 472 24970 -~ and 590407
by 8 b9 v

Anfwer 3776A Anfe 224730,  Anf. 4132849

Tyro. I fay 8 times z, (or twice 8) is 16, 6 and
I carry 1; then 8 times 7 is 56, and 115 57 ; that is,
7, and I carry 5; then 8 times 4 is 32, and 5 I carried
15 37. In Ex. 4, I fay, g times (o) nothing is o;
then g times 7 is 63, that is, 3 and I carry .6 ; then g
times g is 81, and 6 I carried is 87, that is 7, and I
carry 8 5 then g times 4 is 36, and 8 is 44, thatis, 4
and [ carry 4; and /oy, 9 times 2 is 18, and 4 I
carried is z2. Alfo, in: Ex. g, I fay 7 times 7 is 49,
that is g, and I carry 45 7 times o is o, but 4 1s 4 fhll;
then 7 times 4 is 28, that is 8 and I carry 2; then 7
times o is o, but 2z is 2 ; then J carry none, buf fay, 7
times g is 63, thatis 3, and [ carry 6, and laftly, 7
tinies g is 35, and 6 is'41.

Philo. Very well done indeec ! I leave thefe two
examples for pra&hce.

Multiply 49997296 and 94171470
el by 8
Anfwer Anfwer

Tyro. Pleafe to -give me an example or two to
multiply by 12 in one line ; for I know it is done much
quicker, and it is as eafy as to make two of it.

Exam P L ES aith twelwves,

Mulnp/y 42 576 and 994079  and 9980y
by 12 by i1z by 12

Anfwer 510912 dnfe 11928948  An/.

Firﬂ,
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Firff, 12 times 6 is 72, thatis, 2 and I carry 7 ; then
1z times 7 is 84, and 7 I carried is g1, that is 1, and
I carry g; then 12 times 5 is 6o, and g I carried is 69,
thatis 9, and I carry 6; then 12 times z is 24, and
6 is 30, thatis o, and I carry 3 ; and laflly, 12 times
41s 48, and 3is 51, And thus by having the zable of
twelves, perfedily by heart, every fum will be eafy to
you. '

Tyro. It is eafy enough, I fee: pleafe now to
ifihew me how you multiply by 2, 3, 4, or more

gures, ; '

Phile. 'This you will foon underftand.

2. Of multiplying by feweral figures.

Rule, When there are feveral figures in the mulii-
plier, then you begin at the firft figure in the units
place, and multiply it through, orinto every figure of
the multiplicand, as you have done before, 'This being
done, multiply every figure in the mulriplicand by the
fecond figure of the multiplier; only obferve to fet the
firft figure of the fecond row under the tens place of
the firft row ; and thus you go on with the third figure
in the multiplier, placing the -units place of each fuc-
ceeding row, under the zess place or the row that is
above it, till you have gone thfough every figure of
the multiplier., 'Then draw a line under.all the rows
of figures, and add them together, aud the fum is the
true produd? or anjuer, -

Note, Be fure you remember that you fet your fi-

gures right under one another, orelfe in a large fum -
you will be puzzled to add the work together,

Ex-
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ExXAMPLEs with jeveral figures,

ExaMPLE 1. Proor.

Multiply 89 Multiply 47
by 47 by 89
623 423
356 376

Aufwer 4183 The Jame 4183

In example 1, I fay, 7 times gs 63, thatis 3, and I
carry 6 ; then 7 times 8 is 56, and 6 I carried is 6z,
which I fet down; fo is the firft line or row finifhed :
Then I take the fecond figure of the muliiplicr, faying,
4 times g is 36, which 6 I fet under the 2, or zess
place of the firlt line and carry 3; and then I fay, 4
times 8 is 32, and 3 that I carried is 3¢5, placing the
]5;' under the 6, and the 3 quite out towards the left-

and, Lafily, 1 add thefe up in order, as they ftand,
faying, 31s 3; then 6 and 2 is 8; again, sand 613
11, that is 1, and carry 1 to the 3 is 4.

7o prove MULTIPLICATION,

It is a common way to prove multiplication by the
..crofs ; but it is fubject to fo many errors, that io thort,
it is no proof at all to a learner, but rather a corrup-
tion. The beft way, therefore is this: rake the ma/ii-
plicand and fet it below, and the multiplier a-top, that is,
change the muitipticand into the multiplier, -and proceed
as hefore dire@ed, and if the produst be the fame as
before, your work is entirely right. See the next ex-
amples wrought at large both ways,

7

Ex-
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"EXAMPLE 3, - himaln? 5 5. (01
Mujtiplicand 8gs Multiplicand 798
Multzplier 798 Multiplier 895

- 7160 3990

805§ 7182

6265 : 6384
Produt 7142310 The fame 714210

Firft, 1 fay, 8 times g is juft 40 ; therefore I fet down
the. o, and I carry 4; then 8 times g is 72, and 4 I
carried is 76, thar is 6, and 1 carry 7; then 8 times 8
is 64; and 7 Icarriedis 71, Now [ take the fecond fi-
gure, faying, g times 5 is 45; which 5 1 place under
the fecond figure, or feas place of the firft line, and
carry 4, faying, g times g is 81, and 4 is 85, which g
I place under- the figure 1, and carry 8 to the next fi-
gure, faying, g times 8 is 72, and 8 that I carried is
8o. And now I come to the laft figure of the multi-
pliery faying, 7 times 5 is 35, which ¢ I place under
the fecond figure of the laft line, and carry 3 to the
next figure ; faying, 7 times g is 63, and 3 I carried is
66, that is 6 and 1 carry 6; then 7 times 8 is 56, and 6
is 62. Lafly, I add thefe up in order as they ftand,
and find the produét 714210. :

The proot of this example is worthy your obfer-
vation, Tyro; for be the fum ever fo large, if you
change the multiplicand into the multiplier’s place, and
‘xpultiply right, you will find the produst always the

ame. :

Tyro.. I fee it plainly, fir; and I could not have
thought multiplication had been fo eafy,

Pbils,. Nothing eafier, when the zable is once well
learned. I fhall now give you two more examples, and
leave the reft undone for pradtice,

Ex-
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EXAMPLE 44 ExampLE s,
Mdriply 913876 ... and - 749076
by 8759 igid 1795
8224884 3745380
4569380 67410684
6397132 5243532
73140080100 . 749076
8004639884 A 1344591420
Exarmprrs for praé?i(‘_e.'
Multiply 4567879 Multigly 9567950
& 45769 b - 32796

& ; ;

¥& Note, Remember, , Tyro, that when you multiply
by feveral figures, that you always fet the firft figure of
the fecond line under the fecond figure of the firft line,
aud the firft figure of the third line under the fecond
figure of the fecond line ; and thus go on, leaving one
figure out towards the right-hand every line, fetting
the next line one figure more towards the left-hand,
and every figure under one another in their proper
place. :
- Zyro. T underfand you well, fir.

Philo. 'Then I will fet you but one example more,
which you may prove yourfelf,

Muliiply
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M ultipgy

Anfaver

987654321
by 123456789

8388888839

7901234568
6913580247
5925925926
4938271605
3950617284
2962962963
1975308642 -
987654321

121932631112635269

P RIO OFE

Maltiply

L 4

123456789
by 987654321

3v OF opphers between the figures, e,

'The moft difficult thing in this rule, is, when the
multiplier has fome figures, fome cyphers; but if you
be careful to mind the work of an example or two,
you will foon underftand it, as I fhall explain them in

words.

ExampLE 1.
49657
&y 30705
248285
3475990
1489710

Multiply

Anfwer 1524718185

ExaMPLE 2.

Multiply 7564965
by 5003007000
52954755000
2269489500
3782482500

Anfwer 37847572849755000

Noete,
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Note, Pray obferve, that you read the following in-
ftructions once or twice over, if you do not underftand
the woik.

Fir#, 1begin at the 5, and multiply all the top fi-
gures by it, as before : now, as the next figure of the
multiplier is a cypher, it is of no fignification to mul-
tiply by thar, becaufe it will produce nothing but a line
of cyphers: therefore, I bring it down, that is, [ fet a
cypher under the figure 8, and then begin to multiply by
the 7, faying, » times 7 is 49, 9 and I carry 4 ; which
g I fet down in the fume line, on the left-hand of
the cypler, and go on flill to multiply by the 7 ; then
as the next figure is a cypher again, I fet down a cypher
under it, as I did before, leaving the g, and the cypher
which ftands by it, in the laft line, both ftanding out
towards the right-hand. This being done, I only mul-
tiply by the 3, and fet it in the fame line, and add all
up, and the work is done. Again,

In example 2, there are 3 cyphers at the beginning
of the multiplier, therefore I fet 3 cyphers under the
line, right under them : then multiply by the 7 as in
all other fums ; faying, 7 times 5 is 35, &F¢. Then I
come to 2 cyphers more in the muliiplier, and therefore,
fet 2 cyphers right under them, and then multiply by
the-3, and place the produ by the fide of the 2 cy-
phers : then, as there are two cyphers, I again fet down
two cyphers, thus oo, under them, and then multiply
by the 5, placing the produ& by the fide of them,
Lafily, 1 add the fum up as it ftands, and.it is done, -

Note, Thefe examples are proved like the others, by

fetting the multiplier a-top, and the multiplicand under
it,

More
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More examples Jor praciice.
Muliiply 570965 and 7 1g00072

) 2400500 &y - 5000960006

—

. And now, Tyrs, T fhall finifh this fe&tion with fhey.
ing you fomething of contradions, or compendiums,

4. Of ConTRACTIONS,

Vihen any number of figures are given to e malti-
plied by 10, 20, 30, 40, 80, o, 120, 1200 : then fot
the cyphers out, and multiply by the figure or figures,
and place the produs by the fide of the cyphers, as
before, gives the anfwer,

Multiply 275 and 3z5¢  and 6759
by 20 by 90 by 1200

R

Anfwer 5500 Anf. 294750 Anf. 8110800

2. When you are to multiply by 1, the anfuwer will
be the fame as the multiplicand itfelt is. 1t you are to
multiply by 10, add 1 cypher to the multiplicand ; if
by 100, add 2z cyphers; if by 1000, add 3 cyphers ¢
See the work two ways,

Muliiply 1753 1753 1753
Dy 100 1000 10006

Anfwer 175300 4Anf. 1753000  An/. 17530000

Or
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Or rather thus:

Multiply 1753 6y 1 anfwer the fame, viz. 1753
fy 10 add 1 cypher, anf.” 17530
by 100 ~ add z cyphers, az/. 175300
by 1000 add 3 cyphers,’an/. 1753000
by 10000 add 4 cyphers, az/. * 17530000
And thus for as many cyphers as you pleafe,

Zyre. The examples are quite plain and eafy.

Philp. Tam glad that you underftand them ; for now
I fhall thew you that which will ferve you for all coma
mon bufinefs, in cafting up any fort of goods; and
pray be careful to mind it well ; for there is nota more
ufeful thing in all cowmon arithmetic, it being a thort
way of working the rzle of 3,' without diwifion.

Queftions performed by Multiplication,

Zyro. How are thefe queftions performed ?

Phils. By the following rule, w:z.

Multiply the price by the given number, or quan-
tity, and carry 1 for every 4, 1z, and 20, as you do
in addition of money, and 1 for evéry 10 in the pounds,
as in whole numbers.

An example or two well explained will foon make
it ealy to you,

/

VAP AT F R
Queff. 1. What coft g ells, at o~ 5.- 3 an ell ?
3 \
L.o0-15-9

, Here T multiply the ptice by the quantity ; faying 3
times 3 1s 9 pence, which I place under the pence’
and then I fay, 3 times s fhillings is 15, which I place
under the fhillings, andithe anfiver is 15 fhillings, and
"9 pence,

5 You
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v> You muft remember, that 3 ells, at 5s. 34. an
ell, is the fame as 3 yards, or 3 grofs, or 3 gallons,
or any other name whatfoever ; for it is only 3 times 5
fhillings, and 3 pence.

2. What come 5 grofs of %
any thing to, at fL.0o-6-8 agrofs?
5

e

Loala 120" i

Here I multiply the price by 5, faying, 5 times 8 is
40 pence, (which is 3 fhillings and 4 pence) therefore
I fet down 4 under the pence, and carry 3, and then g
times 6 fhillings is 30, and 3 I carried is 33 fhillings,
which is 1/. 13s. thatis 13, and 1 carry 1; and then L
fay, 5 timeso is o, but 11is I,

3. How much does 7 times 8 fhillings and g pence
amount to? Or,
What coft 7 reams of paper at § £.0-8 - g a ream?
7

SEe———— ——

L.3-1-3 4.

Here I fay, 7 times g is 63 pence, which is 5 fhillings,
and 3 pence, that is 3, and I carry 5; then 7 times
8 is 56 fhillings, and g [ carried is 61; thatis 3/ 1s.
or, which is the fame, it is 3 twenties, and 1 over;
therefore, I fet 1 under the fhillings, and carry 3 to the
pounds, faying, 7 times o is o, but 3 is 3: fo is the
anfwer 3/, 1s, 34.

Note, Tho’ I have fet cyphers in the place of pounds
in thefe examples, and have alfo fet £. s. 4. over the
fums, yet it is better to leave out the cyphers, and
more practicable, to make only a great / before the
peunds, as in the following exagples,

4. What
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; ‘4_. What coft g gallons of brandy, or any thing
elfe, at : L. 8 - 31 a gallon
9

£ig = 14 - 52

_ Here I multiply the price by ¢, beginning at the
farthing, fay, ¢ farthings is 2 pence farthing, that
is 1 farthing, and I carry 2 pence; theng times 3 is
27 pence, and 2 pence [ carried is 29 pence, which is
2 fhillings, and 5 pence; therefore, 1 fet down ¢ under
the pence, and carry 2, faying, g times 8 is 73 fhil-
lings, and 2z I carried is 74. Now 74 fhillings is 3/. 145
therefore, as there is nothing in the pounds to multiply,
I fet down 3/ 14s. wiz. the 14 under the fhillings
place, and j towards the left-hand.

Zyro. This is very pretty, and very eafy : pleafe to
try me with an Example, _

Phile.  There is no doubt but you will do it,

5. A Gentleman gave ten poor Widows three half

¢rowns a-piece : how much did he give in all ? or thus,

What coft jo bufhels of any thing, at 2 . — 7 — 6
a bufhel § 10
Lo3—15—o0

Tyro. 1 fet down 3 half crowns, that is, 7s. 64.
and multiply it by 10, faying, 10 times 6is 60 peuce,
that is juft 5 fhillings; therefore, I fet down nothing
(o) and carry 5 ; then Ifay, 10 times 7 is 7o, and ¢ I
carried is 75 fhillings, which is 3/, 155, So is_the an-
fiver £. 3 — 13, ’

E 6. What
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6, What comes 12 months 2 £, 1 -8 - 6% a month?
wages to, at

12

Anf,{,'._xy-z-g,

Or how muchis 12 times £, 1 - 8 - 6%

Here I fay, 12 farthings is 3 pence, that is o, and I
carry 3 ; then 1z times 6 is 72, and 3 I carried is 74
pence, which is 6s, and 3 pence ; I therefore fet down 3,
and carry 6 ; then I fay, 12 times 8 is g6 fhillings, and
6 1 carried is 1oz fhillings, which is 5/ zs. fet down
2, and carry 5 ; then I fay 12 times 1 is 12, and g I
carried is 17/, Sois the anfwer £. 17 = 2 = 3.

2. OF double figures in the fbillings,
" When you come to double figures, fuchas 14, 17, 18
or the like, multiply them like «whole numbers, and
then caft out the twenties, that is, count how many
times 20 you can have in the number, and it is done.
There are feveral ocher ways I thall thew you, and al-
ways take sbat which appears eafieft to you, till perfe&t.

7. What coft 5 fheep, at £. 1 - 17 - 6 each?
Or, Whatis 5 times . £. 1~ 17 -6

3
Anf. fog - 7 =6

Here I fay 5 times 6 is 30 pence, is 2s. 64, that is 6
and I carry 2 ; then I multiply the whole 17 by s, fay-
Ing 5 times 7 is 35, and 2 I carried is 37, 7 and I1go 3,
then 5 times 1is 5, and 3 is 8, that is 87 fhillings, which
1s 4/, 7s. that is 7, and I carry 4; then g times 1 is g,
and 415 g, _

i Or thus ¢
I multiply firft the 7 by the 5, fetting down the pro-
dudt on a flate, or a piece of paper, faying 5 times

7
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7 is 35, and 2 I carried is 37 fhillings, or 1 17s:
then I fay g times 10 is 5o fhillings, or 2/ ros. and
add this to 1/ 175 it makes 4/ 735, as before. See
the next example.

8. What coft 7 gallons, at £. 1 - 15 - g% ja gallon?

‘ A
L. 12 - 10 - 43 An/.

Here I fay, 7 farthings is 1 penny, 3 farthings,
therefore I fet down } and carry 1; then 7 times g is
63, and 1 is 64 pence, thatis 54. and 44. 4 and [
carry 5; then 7 times 5 is 35, and 5 is 40, o and [
carry 4 ; 7 times 1 is 7, and 4 is 11, thatis, 110 fhil-
lings in all, which is 5/ 10s. that is 10, and I carry Ea
and /afly, 7 times 1 1s 7, and g'is 13, :

Or thus, 7 times 5 is 35, and 5 is 40 fhillings that
is 2/. which I fet down any where on a flate; then I’
fay, 7 times 1o fhillings is 3/. 10s5. Now 3/, 104, and
2/. 1s g/ 105 as before. Again,

9. What coft 12 quartersof malt,at £. 1 - 14.- 6
a quarter : 12

Anf. L. 20 - 14"-

_ Here T fay 12 6 pences is 6 fhillings, that is o, and
I carry 65 then 12 times 4 i5 48, and 6 is g4, 4, and
I carry 5; 12 times 1 is 12, and 5 is 174 ithat is 174
fhillings, which is 8/ 14 thatis 14,and I carry 8
theo 12 times 1 is 1z, and 8is zo pounds. Or

By'ike fecond way, 12 6 pences is 6 fhillings, as be-
fore, o, and I carry 6; then 12 times 4 is 48, and 6
is ¢4, that is 2). 145. then 12 times 10 fhillings is
6/ Now 6/ and 2. 14s. is 8/ 14s. as before, that
is 14, and [ carry 8; then 12 times 11s 12, and 8§
1s 20.

E 2 Tyre®
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Tyro. I underftand both the ways very well.

Philo.  ‘Take which you think is eafieft, they both
anfwer the fame end.

Tyro. But fuppofe T have a larger quantity than 12,
how muft I multiply the price by that number ?

Philo. By the following rule.

3. When there are 2 figures to mu'tiply by.

Rule. When the given quantity is more than 12,
and contaios any fuch numbers as can be found in the
Multiplication-table, then find any 2 numbers, which,
when multiplied together, will make the given number ,
and then multiply the given price by any one of thofe
figures, and that produé multiply by the other num-
ber, and that produ& is the anfwer. ~ Thus, {uppofe I
am to muliply by 15, I find 3 times 5 is 15 ; there-
fore, I multiply by the 3 firft, and fet down the pro-
dutt; then 1 multiply this produ by s, and that gives
me the anf{wer for 15; becaufe 3 times 5y OF ©.times
3 make that number. Again fuppofe | were to multi-
Ply by 24, I find 4 times 6 is 24 ; therefore, I firft mul-
tiply by 4, and then multiply that produ& by 6, which
15 the anfwer : or otherwife, as three times 3 is ol
may therefore multiply firft by 3 and then by 8. So if
the number be 63, 1 find 7 times 9, or g times 7d
63 ; therefore, I multiply the price by any one of thefe
figures, and that produ¢t I multiply by ‘the other for
the true anfwer. -

to. What coft lsel]sofholland,ﬂ,f. - 7 ~ 6an eil?

Here 3 times 5 is 15, multiply firft by 3
The price of 3 ells e——— [, 1 - 2.6
Multiply by s 5
Price of 15 ells L B2 67 )

Waork
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Work at Length.

Firft I fay 3 fix-pencesis 15. 64. that is 6 and I carry
1; then 3 times 7 is.21, and 1 1 carried is 2z fhillings,
which is 14 2s. So is the price of 3 ells 14 2s. 64,
Now I multiply this 1/. 2s. 64. by 5 (becaufe s times
3 is 15) faying, 5 times 6 is 30 pence, is zs. 6d. or
5 fix-pences is zs. 64. thatis 6, and I carry z; then
5 times 2 is 10, and 2 is 12, which I fet down. La/h,
1 fay, 5 times 1 is ¢; fo the anfwer for 15 ells, at
75 6d. an'ell, 5L, 5~ 12 ~.6. :

11. What coft 24 chaldrons E :
of coals, at SL. 1 - 11 - 6achaldron?
4 times 6 is 24, firft multiply by 4
The price of 4 chald. 6- 6-0
AT 6
The priceof 24 Chald. /. 37 - 16 = o An/:
Proved another way — [, "1 - 11 - 6
3 times 8 is 24, multiply by 3
Piice of- . .o chal, % il oy oF. 6
Multiply by 8 8
Price of 24 chald. Lt os s ol as.above}
12. What coft 35 theep,at £. 1 - 15 - 7 each?
5 times 7 is 35, multiply firft by 5
Price of ¢ " &8 =1 s
7 7

TPt D R ATa v

Price of 35 L6z 3iScik ot Ay

i E ;3 . 13- What
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13. What coft 48 load, at £, 3 - 10 - 6 aload?
6 times 8 is 48, multiply by 6

Price of 6 2R iy iche
Multiply by 8 - ; 8

—

Price of 48 £i16g - 4 -6

14. What coft 72 pieces of%
S L2 =

Holland, at . 3.-.5 aplece?

6 time$ 12, or 1z times 6 is 72, by 12

Price of 12 26 - 1 -0

Maultply by 6 6

Priceof = - 72 £. 156 - 6= 0 Anf,
15. What coft 108 quartern ™ 4

loaves, at - £:6 - o« gdaplece?

12 times g is 108, multiply by 12

Prite of - 12 Ol4 1850 ¢

Priccot 108 Lodlam e ¢

Note 1. T have here indulged you with cyphers,
becaufe I 'would do every thing that is eafy to your
underftanding ; but really, Zyro, it is better without
thiem. - Set down now 5 pence 3 farthings any where.

3
5'4:
12

F9 00
9

ez = 11 = 9 Anfwer

Note
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Noze 2. This is the only way, if you have a mind to
do things quick, and off hand; for tho’ there be a
form in fTome fchools to the contrary, and you may bi-
therto have been inftruded in that way ; yet, as I ob-
ferved before, when you cometo do a fum, you are not
bound to fet it down in the very form you were taugnt
at fchool; for while you are doing that, another will
anfwer the queftion over and over,

Tyro. I underftand you, fir, very well, and thank you
for your care; but it is only ufe, as you obferved ; for
I think one full aseafy as the other, and [ grant it is
much better for the quick difpatching of bufinefs.

16. What comes the cloath- %

ing of 144 foldiers to, at§ /L. 3 - 1zeachman?

12 times 12 is 144, multiply by 12
12 coft 43 - 4
12 again by 12

1g4coft L5318 - 8.4af

Zyro. You need not give me any more examples : but
pray, fuppofe the quantity, or given number, be fuch
as does not fall under, or cannot be found in the Mul-
tiplication table, fuch as 17, 26, 38, 59, or the like;
how then ?

Phile. This is as eafy as the other, as appears by the
following rule.

4. Of Numbers that are not to be found Dot Multipli-
cation-table, and how to aork by them.

Rule. When the given number does not fall under
the common courfe of the table, fuch as 17, 38, 59
or the like 5 then take any two figures that wiil come
the neareit to the number (but not exceeding it) and

: E 4 work
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work with them as in the former examples, and then
add the price to that produét as many times as there are
odd numbers, and the work is done.

We will give you examples of 17, 38, and sq.

17 what coft 17 grofs of corks, at £. 10 - 6La grofs?
4 times 4 is 16, and 1is 17. Mult, by 4

——

Priceof 4is 2- 2-2
4 4
— : e——
Price of 16 is 8- 8-8
Add the price of 1 grofs, wiz. 10 - 6%
Price of 17 is L8219~ 22 Ynf,

18, What coft 38 loadsof hay,atL. 1-11-6 a load?
6 times 6 is 36, and 2 is 38. Mult. by 6
Piice of 6 is 9- g-
-6 6
Price of 36 is  56-14-
N'ul the price 1/. 1 15. 64 by znges 3- 3- add

> c—

Price of 381is £. 59 - 17 -  Anf.

19. Whatisthevalueof sgports £. 1 - 16 - each
7 times 8 1s 56, and 3 is 59. Mult, by 7

Value of 7is = 12=-12 =
8 by 8

Value of 56 is '100- 16 -
Then multiply 1/. 16s. by 3 is 5- 8- add

Value of 59 L. 106- 4 -
This
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This may be done another way.

As you faid before, 7 times 8 is 56, and 3 added
make 59.  So now you may fay, 6 times 10 1S 6o~; and
then take, or fubtra® the value of 1 piece out of that
produ&, aad the anfwer wiil be the fame as 5g.

1 port is Li1-16 =
10 times 6 is 6o, firft by 6
Value of 6 is 10 --16
10 10
Valueof 6o is 108 - >
Subtract 1 piece, wiz. 1 - 16 - fubtract

59 Anf. 106 - 4 - as above

Note 1. As fome boys learn fooner by one method
than another, fome mafters find it eafier to teach them
to calculate by even tens, and add the odd numbers
after. Thus if 1t were 43, then multiply by 10, then by
4, gives 40, and then add the 3 odd numbers So
64 15 10X 6 X §=65, and thus for any numbers,

Note 2. If you are perfe&t in what has already been
thewn you, it will be very eafy:to perform any fum in
common arithmetic, relating to bufinefs, not only with-
in the compafs of the table, but in much larger num-
bers, As for inftance; #ppolfe it was required to tell
the value of 1000 mcidores: or what will it coft to
cloath 1000 men, at 1/. 75, a2 man ? Here 10 times
10 make 100, and 10 times 100 make 1000. Mul-
tiply therefore 1/ 7s. by 107 then that produét by
10 ; and this laft produé by so will give the anfwer;
g, fiv 1350, i

E 5 QuUEsTIONS
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QUESTIONS undone for praltices

1. What comes 33 dozen of candles to, at 4¢. ¢7. &
dozen ? Anfwer £.7 - 16 - g. Multiply by 3, and them
by 11.

yz, How much 1s 46 piftoles, at 17s. 64. each? or
what coft 46 pieces of Iri/b, at 175. 64. a piece.
Anfwer £. 40 - 5. Multiply by 5, then by g, and add
17s. 6d. more for the odd t. '

3. What coft 63 barrels, at £. 1 -5 - g a barrel 2
Anf. £.81 -2~ 3.

4. What comes 49 months falary to, at 3 guineas a
month ? dnfi L= 154~

. What comes- 105 'gallons of rum to, at7s, 641 a
gaﬁon? Anfi L. 39 11- 10%. 10 times 1o make
100, and then multiply 75. 64. 2 by 5, the odd 5
gallons and add it to thelaft product.

. 6.-If T fpend 14. 2, or 7 farthings a day, how
much is that a year, allowing 365 days? An/wer
£.2-13=~23 '

Firft, 10 times 10 make 100 3 then multiply the an-
fwer of 100 by 3, it gives you the expences of 300
days wiz. 2l 3s. gd. Now there are but 65 days
behind ; therefore fet down 7 farthings in another place,
and mutiply it by 8, and that produ& multiplied by 8
zgain makes 64, and then add once 14. % for the odd
day, givesi 'gs. 34.2 forthe 65 days, which added to
the goo days gives £.2 - 13 - 2%. Secondly; or thus;
which is fhorter, 11 times 11 is 1213 then multiply the
produtt of 121 by 3, gives 363, and then add 2 times
14. 2, wiz. 3d. 5 to that produt, gives [. 2 - 13 - 23,
as before.

As T have added the anfwers to thefe queftions, I-
hope, 7yro, you will try to prove them at large: for
if you mind and make yourfelf mafter of this rule,
you will be able to caft up any common thing as quick,
or quicker than by any other method, and with far
greater eafe.

As
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As for erofs mulriplication, wiz. multiplyin.g money
by money, or feet and inches by feet and inches, it
is better let alone for the prefent; therefore, we will

proceed to drvifion.

DIALOGUE V.

S LRSS (RANE

0f D LIS I 0N,

Zyro.X X JHAT is diwifion, and what does it teach ?

Philo.  Diviffon is juft the reverfe of
multiplication ; for, as any fum is encreafed as many
times as the figure you multiply by ; fo in diwifon,
the number is decreafed, or divided into as many parts,
as the value of the figures you divide by.

Zyro.  What is to be learned or obferved in this
rule ?

Philo. There are four things very neceflary to be
known in divifion, wiz.

Firft, The Dividend, which is the fum given to be
divided.

Secondly, The Diw fory or the number you are to
divide by, _

Thirdly, The Quotient, or anfwer, which fhews you
how many times the Diwvifor is contained in the Divi-
dend: or into how many parts the Dividend is divided.

Fourthly, The Remainder, which is a fraional part
of the Quotiznt : but this does not concern you as yet,

Zyro. Am I to get this by heart ?

Phils. You are not bound to get it juft word tor
word ; but you fhould underftand well what the firft 3

mean.
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Tyro. Be fo kind, fir, as to explain them a little
more for me. R

Philo. Obferve then : let us take any two numbers,
fuppofe 24, and 6: now 24 is the Dividend, and 6 is
the Diwifor. Then I atk how many times 6 can I have
in 24, and the anfwer is 4 ; which 4 is called the Quo-
zient.  So allo, fuppofe it was required to divide 108 by
12 or into 12 parts, then every part will be g; for
12 times ¢ is 108. Now 108 is the Diwvidend or fum
to be divided ; 12 'is the Diwifor, or what you divide
by, and g is the Quotient, .

Tyro. Now, fir, I apprehend you quite well.

Philo. Then I will proceed to fome examples in
fingle figures ; but pray obferve the following rule.

1. Of dividing by fingle figures in one line only.

Rule. TFirft afk how many times the Diwifor is con=
tained in the firt figure of the Diwidend, and if the
Diwvifor be larger than the firft figure in the Dividend,
then feek how many times you can have it in the firft
two figures in the Dividend, and fet the figure down
accordingly : and if any thing remains from the firft
figure in the Dividend, carry it to the fccond.; and if
any thing remains in the fecond figure, carry it to the
third ; remembering always in this fhort Diwvifion, that
if one remains you call it 10, if two remaips you call it
20, if 5 5o, and fo on, carrying the remainder of one
figure to another in your mind.

Note, To make the work both fhorter and eafier, re-
member that 27s is read zawo’s, 3’s 1hree’s, 5’s is five’s,
12°s is rawelve’s, and fo for any other figure : thus, the
2’ in 14, is read thus, the fevens in 14 ; and the 6’s in
24, is the fixes in 24 5 which is the fame as if I fhould
afk, how many fixes can I have in 24, but only fhorter
and more convenient. .

An example or two will, with care, make it familiar
to you,

Ex-
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Ex. 1. Dividend Ex. 2. Dividend
Divifor 3)39 Divifor 4)168
RQuotient -1; Anf. Quoticnt :;’Anjl
3 4
Proof ;; Proof :—6-5

Now obferve: Tnex. 1, T atk how many three’s 1
can have in 3; or I fay the 3’s in 3 is once ; therefore
I fet down one under the 3.in the dividend, and as there
remains nothing over, I afk how many 3’ I can have
in g; or fay, the 3'sin g is 3 times 3, and nothing
over ; therefore, 1 fet 'down 3 under the 9, and it is
done.  Again,

In ex. 2, I faythe 4% in 1 T can’t have; but tak-
ing the next figure to it, @wiz. 6, I fay the 4’s in 16 is
jult 4 times; therefore, Ifet down 4 under the 6 in the
dividend, and as there is nothing remains, T only fay,
the 4’s in 8 is twice, therefore I fet down 2z under the 3,
and it is done. Now to prove it I multiply 42, the

quotient, by 4, the divifor, and find it 168 like the
dividend, ;

Ex. 3. Dividend Ex. 4o  Dividend
Divifor 8)37192 Dz'fui/'ar‘ 9)245052
Anfwer :;):; Anfwer 27228

8 9
Proa/' 3;7; Proof | 245052

Now obferve, 7yro, in ¢x, 3, I divide by 8, faying,
the 8’s in 3 [ can’t; but the.8%sin 37 is 4 times 8 is 82»
and g5 over; I therefore fet down 4 under the 7, and
carry 5 to the next figure, which is 1, which I now call

i
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s1; (for what you carry from one figure you muft al-
ways place before the next figure) then I fay the 8’s in
51 is 6 times 8 is 48, and 3 over; which § I now
carry to the 9, and itis 39 ; therefore, I fay the 8% in
39 is 4 times 3 is 32, and 7 over; this 7 L now place
before the 2, and it is 72 ; then I fay the 8’s in 72 is juft
g times, and the work is done. 70 prowe it, I multiply
the guotient or anfwer by the divifer 8, and find the pro-
du& the fame as the dividend. In Ex. 4, 1fay, the
9’sin 2z I can’t; but the ¢’s in 24 is 2 times, or zwice
9 is 18, and 6 over, which 2 I place under the 4, and
carry 6 to the next figure, which is 5, and call it 65 ;
then I fay the g’s in 65 is 7 times g is 63, and 2 over,
which 2 I place before the cypher (o) and it is zo ; then
I {ay the g’s in 20 is tavice g is 18, and 2 over, which I
carry to the 5, and itis 25 ; then I fay the ¢’s in 25 is
tawice g is 18, and 7 over, which I fet before the laft
figure 2, and itis 7z ; thenI fay, the g’sin 72 isjuft 8
times, Zo prove iz, I multiply the anfaver by g, and
the producz will be the fame as the dividzad,

ExaMPLE 3, ExampLE 6.
Divide by 7)417296 Diwvide by 9)9471636
Anfwer —-5_9—6—1-3- [ Anfwer —;05 2404

7 9
Proof —41 7296 Proof _;4.7 1636

* Here in example 5, there is ¢ remains at laft:
therefore, I fet it at the end of the anfwer, partingit
with a ftroke, thus, -5 ; and when I prove the work I
multiply by 7, and take the remainder 5 in, faying, 7
times 3 is 21, and 5 is 26, 6 and I carry 2, &

Ex-
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ExAaMPLE 7, ExamrprLE 8.
8)716206 5)12631908
Anfwer 89525-6 Anfwer 2526381-3
8 5
Proof 716206 Proof 12631908
More examples for pratice.
7)697220716 97407217943

V '?73:;-0.' I underftand what you have fhewn me very
well 5 but pray, before you come to long diwifon, give
me an example at large to divide by twelve the fhort
way. ;

Philo. I will : let it be required to divide 1479908
by 12. I fet it down thus: ’

ExaMrie 11. ExamMPLE 12.
12)1479908 12)5090496%
123325-8 ; 4992080-5

Here I divide by 12, faying, the 12’ in 14 is once 12,
and 2 over, and this 2 T carry to the 7 and it is 27 ; then
I'fay the 12’s in 27 is rwice 12'is 24, and 3 over, that is
39 ; then I fay the 12’5 in ggis 3 times 12 i5 36, and
3 over, that is 39 again; therefore, I fet down another
3, and ‘carry the 3 that is over to the next figure,
which is a cypher, calling it 30; then I fay the 12’ in
30 is tavice 12 is 24, and 6 over, which is 68 ; now the
12’s in 68 is 5 times 12 is 60, and 8 over, which I
place after the fum, thus, -8, and it is done,

In Ex. 12, I fay the 12’sin 5 Tcan’t ; but the 12’sin
59 is 4 times 12 is 48, and 11 over; whiclr 11 carried to,
or joined to the next figure g is 119 then I fay the 12’

in
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in 119 is nine times 12 is 108, and 11 over again; whick
I now carry to, and join to the next figure o, and call
it 110, then fay the 12’sin 110 is g times, and 2 over,
which 2 1 join to, orcarry to the 4, and it is 24: now
the 12’s in 24 is juft zavice, and nothing over ; therefore
I now begin a-frefh at the g9, faying, the 12’s in ¢ I»
can’t, but the 12’ in 96 is juft 8 times: /afly, 1 fay,
the 12’s in 5 [ can’t have; therefore, I fet down a cy- -
pher under the laft figure 5, and drawing a fhort line,
fet the 5 that remains after it, thus -3.

Now zo prowe it, 1 multiply back by 12, andtake in
the 5, faying, 12 times o is o, but 5 is 5; then 12
times 8 is g6, 6 and I carry g, &Je, till I go through
the whule, b |

v Note, Muliiplication is an iofallible proof for 2i-
wifion ; for if you multiply the guotient by the diws/or,
you will have the fame figures as are in the dividend,
always remembering to take in the remainder with the
firft figure you begin to multiply.

Tyro. 1 humbly thank you, Sir, I am quite fatisfied
with what you have fhewn me; and now, if you pleafe,
I fhall be obliged to you to thew me how to divide by
feveral figures. j

Philo. You will foon learm it with care : you muft
note there are 3 or 4 ways to work diwifion; but. as
my intent is not for curiofity, but improvement, I fhall
only fhew you that method which is moft zatural and
pradicable; you may at any time learn the reft,

2. Of dividing by 2, 3, or more figures.

Rule. Firft feek, or afk how many times the figures
in the diwifor are contained in the fame number of
figures in the diwidend, and put that figure in the
quotient. = Secondly, multiply now. the diwifor by the faid
figure in the guotient, and place it under thefe figures
in the diwidend that you began to work with, always

obfeiving, that the produc be not larger than the fi-
gures
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gures in the diwidend ; for if they are, you muit rub
out, or cancel the figure in the guorient,”and put one
of a lefs denomination, 7 hirdly, this being done, fub-
traft now the produt from that part of the diwidend it
ftands under, and to the remainder bring down the next
figure in the dividend, placing, or joining it to the laft
figure of the remainder. 'Then Jeek how many times
the Zivifor is contained in thefe figures; then muliiply
the div7/or by the faid figure; then fubtra& again; and
- lafly, bring down the next figure in the diwvidend, as
betore; and thus proceed till you have no more figures
in the dividend to bring down, and the work is done.

¥ Note 1. Every time you /ubtra?, obferve whe-
ther the  remaindsr be larger than the diwifor 5 for if it
be, you muft put a larger figure in the quatient.

Note 2.  Whenever you take a figure down from the
dividend, and join it to the remainder, and that is ftill
lefs than the diwifor; then always put a cypher in the
quotienty and bring down another figure in the dividend.

An example or two at large will make it eafier,

L

ExaMPLE I.

Dividend
Divifor 15)19260(1284 guotient, ot anfwer
: 15 Quotient 1284
— multiply by 15 divifor
AN S
30 6420
—_—— 1284
126 - ——
120 Produét 19260 diwidend
6o
6o
o

Now
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Now obferve : baving 2 figures in the diwifor, T afk
how many times they are contained in the 2 firft f-
gures of the diwiderd, (wviz 19)'and find it once: there.
fote I fet 1 in the guotient.  Secondly, 1 multiply the
divifor 15 by 1, faying, once 5 is'¢, once 1 is 1, and place’
it under the 19 Then, rhirdly, fibirad 15 from 19,
and there remains 4 ; and lafh, [ bring down the next
figure in the dividend, (wix.the 2) and join it by the
fide of the remainder 4, and it'is 42 ; and now I begin -
as at the firft, and afk how many times 15 are contained
in 42, and find it 7wice ; therefore I fet down 2 in the
guotient : then I multiply the divifor 15 by 2, which s
30, and place it under 42 ;' this done, 1 /udtras 30 from
42, and there remains 12; and then again, I bring down
the next figure of the diwidend (wix 6) and place it by
the fide of 12, and it is 126. 'Then I afk how many
times 15 I can have in 126, and find ‘it 8 times;
therefore, I put an 8 in the guotiens, and multiply 15
by it, which is 120, which I'place under 126, Then
Y fabtraZ2 120 from 126, which is 6, and bring down
the lzft figure in the dividend, whichis a eypher (o) and
it makes 6o; then T feek how many times 15 I can
havein 6o, and find it 4 times; then [ multiply 15 by
4, and find it juft 6o, which I place under the other 6o,
and the work'is done, g

BU LE., 2.

Note 1. 'When there are feveral figures in the 4i-
wifor, it 1s eafier for a learner to atk how many times
the firft figure of the diwifor is contained in the firft
figure of the diwidend, and place the times in the
guotient 3 then multiply the whole iwifer by the gro-
zient figure, and if the produ? be more than the fi-
gures which belong to the #iwidend, you muft make
trial of a lefs figure, and put it in the guotiens,

Noze
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Note 2. If the firflt figure of the divifor be larger
than the figure in the diwidend, then take 2z figures
in the Jividend, and feek how many tumes the firft
figure of the diwifor is contained in them.

Note 3. You muft remember, that in making trial
how often the firft figure in the diwi/or is contained in
two figures of the diwidend, it will fometimes appear
to be 10, or 12 times; but obferve, it never can be
above g at moft, and ofientimes not fo many as it ap-
pears to be.

The fame example farther demonfirated.

Let it be required to divide 19260 by 15 ?.

Firfty 1 fet the dividend down on a flate, and make
a couple of crooked lines at the ends ot it, in the firlt
of which I place the divifory thus, 15)19260(
and the other is to place: the guotient in.

Secondlyy I afk how many times the firft figure of the
diwifor is contained in the firft figure of the dividend
and find it once, therefore I place a 1 in the guotient,
and multiply the whole diwi/or by it, and place the
produ& under the two firft figures of the dividend, and
fubtra& it therefrom, and it will ftand thus:

Second avork.

15)19260(t
153

Remains 42

Thirdly, To this remainder 4 I bring down the next
figure, wiz 2, (always making a dot under the figure
I bring down) and it is 42 ; then I afk how often the
firft figure 1 in the diwifor is contained in 4, and it
is 4 tumes; but upon trial, I find 4 times 15 is 6o,

thereforey
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therefore, as 6o is more than 42, I muft take a lefs
figure ; I therefore make trial of a 2, and find twice
151is 30; which [ place under 42, and fubtraét it, and
‘there remains 12, which ftands thus

Third avork

15)19260(12
¥R
42
30

Remains 126

Fourthly, I now makea dot under the 6, and bring
it down by the fide of the 12, and itis 126; then I afk
how many of the firft figures of the divifer I can have
in the firft two figures of the dividend, and find it 12
times; but according to nore 3, it never goes above g
times; therefore, I muliiply 15 by 9, and it is 135 ;
now I can’t take 135 out of 126, therefore 9 times is
too much and I make trial of a lefs figure, to wir, 8,
which I put in the guotient, and multiply 15 by it, which
is 120, and place it under 126, and there remains 6,
which ftands thus: .

Fourth work,

15)19260(128
15. LY
42
30
126
120

Remains 6

I‘“ﬁ B,



Of Dirviston.

Laftly, 1 make a dot under the cypher (o) and bring
it down by the fide of the 6, thus, 60; then 1 afk how
many times the firlt figure of the diwi/or is contained
in 6, or the ones in 6 is 6 times ; but upon trial, I find
it will go but 4 times; therefore I place a 4 in the
guotient, and multiplying 15 by it, find it to be 6o,
which I place under the other 60, and there remaing
o, and the work is done, as under..

Laft work,
Divifor 15)19260(1284 quotient
B Proof
TEEER ' 1284 quotient
42 15 divifer
30 gl
SR 6420
126 1284
120 ‘
e Produst 19260 dividend
60
6o
o

W& Note, The redlon of making dots under every
ﬁggw you take down, is becaufe you may not miftake
which figure comss next in courfe} but when you are
quite perfeét you need not trouble yourfelf with them.

Tyro.  This is a'plain demonftration, and I fee now
the manner of working divifion, though, T own, I am
not perfed yet,

Philo, 1 fhall give you an example or two more

then, and fhew you at the fame time how to prove it
by addition,

Ex-

!OS._
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ExAMPLE 2,

- Diwvide by 375)24172196(64450 Anfaver

*zzqoo- .o
1692
*1500 64459
S i 375
1721 T
*1500 322293
451213
2219 5193377
* P8 —
I PR RAnE 2417212%
1446 71 add rews.
%5975 AR
S rir € 24172196 proof
Remains allrd
Proof 24172196

7% P R O O F.

This example is proved the fame as the laft, by
multiplying the guotienz by the divifor, and afterwards
adding the remainder to it.

PROOF &y Abprrion,

Though muliiplication be an infallible proof of Zivi-
fian yet in large f{ums, addition is much fhorter and
eafier, and when the wark is right, is as infallible as the
other. If indeed it be objeéted, that a boy may wamp,
or alter the figures (as in proving multiplication by the
crofe) in order to make the fum come right, thereis
the fame reafon to fuppofe without his Mafter’s in-
fpection) that he may alter his multiplication fum, when

he comes to add it up, that it may fall right with the
di-
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dividend. Befides, as in the very work of every di-
wifion fum, the diwifor is naturally mu'tiplied into every
figure of the guotient, what need it to be done again ?
And I perfuade myfelf, that thofe mafters, that have
made ufe of this method of proving diwifon, will ac-
knowledge, that it is not only much eafier to the fcho-
lar, but alfo much more improving ; becaufe he muft
fet his figures in order, right under one another, or elfe
he will be puzzled to add the fum up: he cannot there-
fore avoid improving himfelf (in fome meafure) by
this method,

7o prove Divifion by Addition.

Rule.  Add the Remainder of all the different pro-
dudts of the Zivifor together, in order as they ftand,
and their fum will be the fame as the diwidend. Or
thus: add the remainder {if any) and all the lower
lines together in order as they ftand, and you will
find their fum the fame as the diwidend, if the work
be right,

Note, in example 2z, 1 have made ftars (thus*) againft
thofe-figures which are to be added together ; which
you fee is the lower row of the two; tor the top row
is never added.

Two




108 Of Divisiox.

A

Tawo examples aith their proofse
ExamrLE 3.

Divide by 5267)82é695074(156008 anfwer
5234

3

29499
*26335

——

31045

*31602
43074
*42136

——

Remains *938

Proof 821695074

ExamPpLE 4.

Diwvide by 9758)940,62,7 9640 anfawer
87822°
62542
58548
L R —
L 200%s
*39032

PR

Remains *9137

Proof 94076257

Here in the firft example, T take all the lower lihes
of the two, againft which this mark (*) is placed, and

beginning at the remainder, I fay 8 and 6 is 14, 4 and
I carry
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Y carry 1, to 3 is 4, and 3 is 7 ; then g and t is 10, that

is o, and I carry 1to 2 1s 3, and 2 is 5 ; then 4-and 5

is 9, then 6 and 3 is g, and 7 is 16, 6 and I carry 1, to
1is 2, and 3is g, and 6 is 11, that is 1, and I carry 1,
to 3 is 4, and 6 is 10, and 2 is 12, that is 2, and carry
1,to 2 is 3, and 5 is 8. And thus you may proceed to
prove the other example. : ;

Tyro. I confefs I could not have thought it had been
fo eafy ; and it is (in effett) proving it by Multiplica-
tion, as you obferved.

Philo. 1am glad you underftand it ; and I hope you
will take fuch care asto have no occafion to prove the
work at all. Perfons in bufinefs, 7yre, cannot go thro’
thefe forms; if they fulpect they have done wrong, they
look over the work a fecond time, and that is a fuffici-

ent proof in general,

Of CONTRACTIOXS,

Zyro. What is the ufz of contra&ions ?

Fhilo. When the divifor confifts of feveral cyphers
afier a figure, or figures, then cut them all off, or fe-
parate them from the figures with a dafh ef your pen
or pencil ; and alfo remember at'the fame time to cut
off as many cyphers or figures in the dividend ; then
work the fum as if fuch cyphers never had beea there
~ at all, and you will have the fame anfwer.

Ex. 1. Ex. 2. Ex. 3.

—teiinin,

9250 Anf. 1369 An_/:‘ Arf. 4563—6

Here cut off all the cyphers in the divifor, and as
many cyphers in the dividend, and divide only by the
fingle figures, and if any thing remains 1 fet it after
it. Asin example 3, there is 6 remains, which I fet
after the anfwer, thus,— 6.

1]o00)9250j000  -4]00)5476loo - 12]00]54762]c0
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Tyro. Thls is eafy enough ; and’ now, if you pleafe,
I ﬂwuld be glad to know what you mean by Diwvifien
(f Part: :

SadLC o THOTNS T

O S O N 'afpar:;.

Philo, D[VISION. of Parts ‘is the dividing by

any two fingle Figures in their Parts, w vhich
z Figures multiplied together will be equal to.the Dz‘vzfor.‘
~ Zyro. T do not rlghtly apprehend you. .

Piilo.  You remembery, Zyro, in Queftions of Multi-
plication, that when any number was given in the .
table, you found two fuch figures, which, when mul-
tiplied together, would make that number fo here alfo
you do the fame, only with this difference, that you
here divide by them inftead of multiplying. Thus, fup-
pofe I was to divide by z4, by 32, by 48, or by 72, I
firft divide by 3, then by 8; for 3 times 8 is 24, and
the laft Quotient is the anfwer, So if I divide by 48,
I divide that number firft by 8, and then the Quotient I
divide by 6, and have the proper anfwer, &e.

ExaMPLE 1.

Divide 16488 &y z4.  Here 6 times 4 is 24.

Firft by 6) 2748 Quotient by 6
Then by 4) 687 Luotient by 24




% ~ @f Diyision 111

ExamPLE 2.

Divide 125216 by 72. 6 times 12 15 72
Ferfl by 6) 21036 Quotient by 6

Then by 12) 1753 Quotient by 72 :

Tyro. 1 underftand you ; this is only then the reverfa
of Multiplication. '

Philo. Nothing more, as you may more plainly fee
by what follows, : ,

‘2, Of dividisg MONEY.

Divifion of Money is juft the reverfe of Muliiplication
‘of Money ; torasin Quzflions ot Multiplication, the mo-
fley s encreafed fo many times, according to the given
number ; fo here the money is decreafed, or divided in-
to as many parts as the given number is,

It will be eafier to your comprehenfion to take an
example in Maltiplication, and prove it by Divifion,

If 1ellcoft £.1 - 3 - 8 Whatcoft 4o0ells ?

9-9-4
5

e S —

405 L A - 6 B A
“PROOF & Divisrtow.

lUIOO

1. If goellscoft £. 47 - 6 - 8, what coft 1 &l ?

Here | divide back by the fime figures I multiplied
by, carrying -the pounds ‘to the fhillings, and the re-
mainder of the fhillings to the pence, doing by rwensies,
and by rawelves, as in Addition.

F 2 By
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& 5)L47-6-8

e ———

Thenby8) g - g - 4 Price of 8

e

£L.1: 3-8 Priceof 1 4nf.

Here I divide firft by ¢, faying, the ¢’s in 47 is g
times 5, and 2 over, which is £.2; this Lzl carty
to the 650 and itis [.2 - 6, or 46. then T fay the ¢’
In 46 is g times 5 is 45, and 1 over, that is 1 fhilling,

- which I carty to the 8 pence, and itis 1s. 84. or 20
pence, then 1 fay the 5’s’in zo is 4 pence. -Now I di-
vide this £.g - g - 4 by 8, faying, the 8’ in g is once,
and £. 1 over, which [ carry to the g fhillings, and it
s £-1 - g, orz2g fhillings ; then I fay, the 8% in 29 is
3 times 8 is 24, and 5 fhillings over, which I carry
to the pence, and it is 5s. 44. or 64 pence; then I

- fay the 8’ in 64 is 8 times. So is the price of 1 €ll

L. 1-3.8; as appears alfo by the work of Muli-

Plication, ’

ExAMPLE 2.

Suppofe £ 88 - 4 - o be divided among ¢6 pooriwi-

.

dows, how much is the fhare of each ?
by 7)L88 - 4 - o Here 7 times 8 is §6,

e

¢y 8)1z - 12 - o Shareof 8

o

———

Anf. 1 - 11 - 6 Share of cach.

If you underftand the nature of multiplying any fum
by any figure, you fee you may as readily divide it back
again,

Tyro. Sir, 1 fee the way of working it very plain-
ly. Have you any thing farther to add.

Pbilo. Nothing more, 2s you fay you are perfedt ;

enly fome queftions for to exercife you,

3. QuesTions
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3. QUESTIONS 70 exercife D1visION,

1. Divide 82230648'; by 1715. Anf. 479479
2. Divide 150348045 by 285. An/. 527537-

3. Divide 47198714 by 6357. Ar/. 7425, and 4346
remains.

QuesTioNs in MoNEY.

1. Divide 1/ 165 84. into 5 parts, Anf. 75. 44.
2. Divide 4/, 8. 1d. % into g parts. A/, gs.
d 3

: 3. Divide 25/, g1, 44. into 32 parts. Anf. 155, 0d. T,

2. A gentleman left by will 100 pounds among 3
feore (or 60) poor perfons, to be paid every Chriftmas-
Day, how much is each to receive ? :

1 leave this laft queftion wholly for the learner to
do. And now, Tyro, you are come to that rule, in
which you will exercife all the other four ; therefore, if
you be not perfect, you will be at a lofs very often. :

-

DIALOGUER VL
SECTIOMRIL
of REDU.CTION,

'Z‘T}ra. HA'T is Redu&ion, and what does it tedeh ? |
o Philo. Reducion is a rule cornpounded of
‘gl the foregoing rules; being a proper exercife for the-
better perfe@ting you in them. It teaches to reduce |
things of one denomination into another, and is of ex-

celleat ufe in comman affairs of life. |

b Tyro. ‘

|
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Yyro. How many parts is this rule divided into™?

L, [ Ewo, s Reduion afeending. 2. Reduition
d/ﬁma’_ing. - i1

Tyro. ' What do you mean by Reduiion afeending 2

Lhilo.  Reduion afcending i$ when things of a /ina/l
are reduced, or brougpr into things of a greater deno-
mionation ; as farthings into pence, pence iato fhillings,
faillings into ponnds, or ounces into hundred weights ;
And #4is remember is done by Diwifien only, by dividing
by as many of the /f, as. make one of . the grearer de-
nomination, :

Zyrs.  What do you mean by Reduction defeending ?

Pbilo, . Defeending is juft the reverfe of the other ;
for. by Reduction defcending, things of a great are redyced
o brought into things of a /e/; denomination 5 as pounds
into fhillings, fhillings into pence or farthings ; Cauts,
into. pounds; - tons into quarters, miles into  yards,
yards. into 1aehes, and the like; znd 7475 remember is
always done by Muliilication only, by multiplying .the
greater dencomination by as many. as it contains of the
lefs denomination. _

Zyro. 'Then I find Redusion defeending is the eafier of
the two, as i is performed by Multiplicarion only,

Phile. 1tisfo: And that is the reafon it is com-
monly taught firft.

Note, 1 thall prove every fum of Redudicn defeending,
by Redultion afcending, and then youwill fee the natuse
of both.

1. OfRepucTron defcending.
Tyrs. How do you fay this is performed ?

‘Philsi - By, this. rule, Multiply _every  denomination
by as many. as the next lefs denomination contains, and
Joubave the anfuer, which. is called Reduion defcending,
‘Then to prove the work, divide back by the fame figures
Jou multipled by, and this is called alcending.

A few queftions will make it plain to you.

Que.
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2 Q_{uﬁ 1. 1In 12 pounds how many fhiilingst ?

5 4 A3
Maltiply by - 20 Shillings ina/f.

Anf. 240 Shillings
PROOF qfeendings
In 240"’ﬂ1illihgs how many .. ferling?
Here | divide back by 20, as before I multiplied,
" 2]0)24|o Shillings '
Livzs Anfs

Here I cut off the cyphers in the Divi/or and Diaj-
dend with a dafh of my pen, and divide by 2 only, and
the anfwer is 12, ! : _

Quefl, 2. Inf. 23 - 145 how many fhillings and
pence. '

 he23-14
Firfp by 20 and take in the 14.

474
Then by 12

5688 Pence,

"PROOF.

In 5688 pence how many fhillings and £’s ﬁel‘iing;
Diwide by 12)5688 Pence ‘

Then by  2]0)47]4 Shillings

£. 23 - 14 as above
F 4 Here
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Here I divide by 12, and it brings the pence inte
fhillings ; then 1 divide by 20, cutting off the cypher,
and cutting off the 4 alfo: Then I divide by 2 only,
faying, the 2’sin 4 js rawice, the 2’s in 7 is'3 times 2
and 1 over, which I place before the figure 4, that I
alfo cut off, and it is 14 fhillings, :

This is a general ruly ; obfsrve, that when you cut off
any figure, or figures, what remains in dividing mult
be placed before them, and is the true remainder,

Tyro. This is very platn I own.,

Phife. Then we will proceed to Rueftion 3.

Ruefl. 3. InL. 45 - 17 - 62 how many fhillings,
peace, and farthings 2

£ 45 - 17 - 63
&y 2Q
- 917 Shillings
8y 12 g

11010 Pence
G

An/. 44043 Farthings

Here I multiply £. 45 by 20, and take in the 17 thil-
hings, faying, ois o but 7 18 7 5 then twice 5 is 10, and
the 1 by the fide of the 7 thillings is 11, that is 1, and
I carry 1; then twice 49s 8, and 1 s 9, which is gr7
thillings. Again, I multiply ‘the fhillings by 12, and
take in the odd fixpence ; and laftly, 1 multiply the
pence by 4, and take in the edd 3 farthings, 0 is the
work done.

PROOF,
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PR OOF Zy Redu&lion afcending.

In 44043 farthings, how many pence, thillings, and

pounds ferling 2
Here I divide only back by the fame ﬁgures I mulsi-

plied by, and itis done,
Diwvide by 4.)44043 farthings

by 12)11010 pence, and 3 farthings over

&y 2l0) g1|7 fhillings, and 6 pence over

L. 45 =17 - 6% as above

Tyre. I underftand it very well indeed.
Phils. Then I need not inftruct you any more titl

fome difficulty offers.

Quefl. 4. In £99 - 19 - u , how many thillings,
pence, and farthings ? 7

131 LG TR g
Mutiply by 20

1999 fhillings
by 12

e

23999pencc
iy RS

95999 farthings

Fgs Tn
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In 95999 farthings, how many pence, fhillings, and
pouads AR

e

Diwvide by 4)95999 farthings A

&y 12)2‘3999“43

——— e

& z2lo). 199]9—11.-

L. 99-19-112
5. In/30 guineas; how many fhillihgs and:pence?

.~ .. 30 guineas.
2zt fhillings make 1 guinea

30
6o

630 fhillings
ie !

7560 pence

PR OOF

In 7650 pence, how many fhillings and guineas ?

12)7560 pence

21) 630(30 fhill. an/.
63 :

0o
And thus you fee, 7yro, thatany fum, of any name
or denomination,-may be reduced to another.,

Ruel,

Qperfisc o avian

Fo W I L e
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Queft. 6.1In £. 472 - 15 fhillings, how many crowns,
fhillings, groats, and pence ?

W Y s -
Multiply by 4 the'crowns in'a /. and count the 15+.
. for 3 crowns, faying, 4 times 2 IS
Crowns 1891 8,and3is ri1.
5 fhillings 1 crown

Shillings 9455
3 groats 1 fhilling

Groats . 28365
4 pence is 1 groat

<

Pence - 113460 an/.

PR O O

In 113460 pence, how many groais, thillin gs,
crowns and pounds.

Diwide by 4) 113460 pence

by 3) 28365 groats

e e e

by 5) 9455 fhillings

&y 4) 1891

£.. 472-3 crowns over, wiz. 15 fhillings,
as above, i

Note 1. To bring pounds into pence at one operation,
snuliply by 240, becaufe 240 pence make 1 pound.

To bring pounds into farthings at one operation,
winltiply by gbo, the farthings in a pound. On the
contrary.

| Note
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- Nete 2. 'To bring pence into pounds, diwide by z40%

To bring farthings into pounds, divide by gbo,
AVOIRDUPOIS-WEIGHT.

Reeff. 7. In 17C, 3 grs, 15 /bs, how mahy Cwa,
grs. and /b5, :

C. g¢r. A
i G
by 4 grs. make 1 Cur, A
—— Here I multiply by 4, and take in
71 grs, the odd 3 quarters ; ‘then I nrultiply

& 28 /b 1 ¢r. by 28, and take in the odd 15 poundss.

SR - and the work is done.
573
243

e ——

2003 lbs. A/
PROOF,

. In 2003 pounds weight, how many quarters of
hundreds, "and hundred weight ?

28)2003(71 grs. grs. Jb.
196 4)71 - 15
43 17 - 3 < 15 & before
28 Ce gre 16
15 8. over

PRI At

et
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Duep, 8. In 17 C. 3 grs, 150 /6. how many grs. lbs»
and oz, . .
C. grs. lb.
i ket s $ " ,
by 4 . Note, 'The following method is very
e b ufeful tn many cafes to reduce hun-
71 grs. dred-weights into pounds, being both
28 fhort and expeditious, wv7z.
s e e * Set down the hundreds 4 times un- - |
573 der one another in the following man- |
143 ner, and add the odd pounds befides, -
— gives the anfwer.
2003 /6.* 17 Cawt.
16 < 7
_— 7
12018 17 :
2003 99 /6. in 3 grs. ¥5 /6.
32048 0z. a7/, 2003 lb. *
PROOQF.

In 32048 ounces, how many Jés. ¢rs, and: Euitr:
_Divide this back again by 16, 28, and 4, and you
will have 17 C. 3 grs. 15 /6. : ‘

Rice Price g6 Reg

TROY-
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TROY-WEIGHT.

Ruete 9. In 5 b 2 o, 14 dwts, of filver, how
many ox. dwts, and &7se ¥ o~

S0 < 0%, deps,
Ve _ §H=1I2 i i S o
120, 10b. Troy by 12 and take in in 2 oy
62 oz, -
20 and take in 14 duss, -
7 1254 davts, '
24 grs. 1 dwt. by 24

mm—— ———

20-dwis. 1 oz, by

5015
2508

30096 Grains An/ 5
PR OOF.

Divide back by the fame figures, 24, 20, and 12,
and.have a regard to the remainder; yow’ll find it s /5.
2:0%. 14 dwts.. Do you now underftand what “has
‘been thewn you ? ; :

Tyro. I do very well; and T can fee that redultion
afcending is only -the proof to the other, and that they
prove one another in every refpe&.

Philo. If you are perfet in what I have thewn you,
there is no occafion to run through all the weights and
meafures, for they are done after the fame manner,

. Zyro. I know it, Sir; but every example is a frefh
encouragement, ;

Phile. 'True; and I am as ready to give them,

DR Y-
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DRY MEASTURE.

Que/} In 14 loads, 15 bu’hels, how s e
‘buthels and pecks ? : % 165he

L. v SLBY
. 14 - 15
‘40 buthels 1 load; mult. by 40 and takein the 14 bufh.

~

S
4 Pecks 1 buthel

2300 Pecks Anf.
PR Q.05

In 2300 pecks, how many bufhels and loads P
Divide 2300 by 4, and that Quotient by 40, and
15 will remain ; which is 14 loads, ‘15 buthels.

LIQUID-MEASURE.

Queft: 11, Ini 12 Hogfheads' of wine how many
gallons and pints 2 _
- 12 Hogfheads
by 63 Gallons in 1 hogthead of wine
36’ '
72

756Gallons
&y 8 Pints 1 Gallon:

6048 4n/.
IPRQOF.
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PROOF.

In 6048 pints how many gallons and hogfheads ?
Divide this back again by 8, and by

: 63, and you
will have juft 12z hogfheads.

BEEZR-.MEASURE.

Quefp. 12, In 18 butes.
heads” and gallons ?

18 butts
4 2 hogtheads 1 butt

S

36 hhds,
¢ 54 gallons 1 hogthead of beep
144
180

S—————

1944 gallons A/,

of beer how many hogf-

PR OOF.

¥n 1944 gallons of beer, how many hogtheads and
butts 2~ 41/, 18 butts.

CLOTH-MEASURE.

Lueff 13. " In 26 yards, 3 quarters, how many
Quarters and nails ?
Yards grs,
26 - 3 :
&y 4 quarters 1 yard, and take in the 3 g7,

107 grs.
4y 4 nails 1 g7

et

428 nails,.
PROOF

B e
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PROOF.

Tn 428 nails, how many quarters and yards ?
Divide 428 by 4, and then by 4 again. dnf. 26

" yards 3 qrs. :
Note, This and the two following queftions, are of

great Service in the Rule of T'hree Direct; where it i8
often required to reduce yards and ells into quarters,

and the contrary.
Queft. 14. 1n 26 ells Englifb, 3 quarters, how many

quarters and nails ?
Ells grs.
. 26 - 3 |
5, and takein 3 qrs, 5 qras 1 ell Baglifb

133 qrs,
by . 4 Nails 1gr,

532 Nails
oPREO O F,

In ¢32 nails, how many qdarters and ells Englifp ?
Divide 532 by 4, and by 5, you’ll have 26 ells Eng-

lifhy 3 qrs.

Oup. 15. In 26 clls Flemifb, 2 qrs. how many
quarters and nails ? ‘

Ells Fl. gr::
26 = 2 '
4y 3 qrs. 1 ell Flewip, take in 2 qrs,
go qrs,
%y 4 Nails 1 gr,

* 320 Nails, Anf

PROOFP.
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PROOFE
In 320 pails, how many quarters and ells Flemifh &

" Divide 320 by 4, and by 3,.you’ll have 26 ells Fle=
wifly 2 qrs. :

LONG-MEASURE,

&a el 16,1 In 027, miies, how many yards, feet,
and inches’? "1 T TR € WA 2le Jx g M =
; . 927 Miles
In 1 mileare 1760 Yards

——

55620
6489
-1 927

: 1631520 Yards
3 Feet 1 yard

4894560 Fect
12

58734720 Inches

PROOF.

‘lIn 58734720 inches, how many feet, yards, and
miies,

Divide back by the fame figures, youw’ll have at laft
927 mitlgs.s 81 93y Al Do g :

Note, I fhall give you a fuller example in this rule,
when we come to Compound Redudliony there being Dis
wifior 1equired when you are to bring rods into yards,

LAND-

—
. -
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B0 AN
LAND-MEASURE.

- Dueft. 17, In g4 acres how many roods and pgl‘es? :

: T ALIER Lo
4 roods 1 acre, 4y 4 or multiply 54 by 160, the
' ———  rods in an acre give 8640

et i) 216 rods,,
40 rods 1 rood, &y 40 '
 rods 86'40‘
PROOF.

. In 8640 rods or poléé, how many acres ?
Divide by 40 and then by 4, or divide 8640 by 160,
and it gives 54 acres, ;

SQUARE-MEASURE.

Quefty 18, In 217 fguare yards, 3 feet, how man‘fr
fquaic feet, inches, and [quare quarters?

Square yards Fect

217 - §
g fquare feet 1 yard, by 9
; | 1958 fquare feet
144 inches 1 foot . ' 144
7872
7832
1958

A ‘281952 {quare inches
16 fquare qrs. 1 inch L 38
’ 1691712
231952
4511232 fquare quarters,
PROQOF,
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‘? R 0 O Fo

In 4511232 fquare quarters, how many fquare
inches, feet, “and fquare yards ?

Divide this number back by 16, you have fquare
inches; then by 144, you have fquare feet, and /aply,
by g, youw’i! have 217 yards, ¢ feet,

Note, Thit 12 times 144, or 1728 folid inches make
@ folid foot y fo that you are to multiply /o/id fer by
1728, to bring them into /347 inches, and on the con-
trary, to bring folid inches into Jolid feet, you muft
#ivide by 1728,

T I M E.

utfle 19, How many da s, hours, minutes, and
i'cec-c%ldjsil aregexpircd fince ythe: ybirth of our Lord and
Saviour Fp/us Chrift, fuppoling it 1767 years, 217
days, 17 hours, and 35 minutes, and allowing juft 365
days to "a year,
Years days howrs minute;
1767 - 217 - 17 < 35
365
8842
10603
15303

645172 days

15484145 hours
6o
929048735 minutes

60

$£5742924100 feconds

PROOR,
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PR OOF.

In 55742924100 feconds, how many minutes, hours,
days and years? - ; i
- - Divide this by 6o, 60, 24, and 365, and you-will find
1767 years, 217 days, 17 hours, 35 minutes.
1 Note, According to your tables in time, 365
days 6 hours make a year; therefore, as many years
as are given, you muft multiply them by 6, and add
them to the houss, : : 5

Quefl. 2z0. If alad be juft 12 years old, how many
hours are fince expired ?-

12 years PZeyeas : p
i Ta3be 1 6 odd hours’in 1 year
4380 days 72 odd hours in 12 years
24
17620
8760

105120 hours
add 72 odd hours

105192

® Note, Though I fet 36¢ under 12, yet I multipl
365 by 12, becaule it is done in one line, o

SEC-
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SECTION IL
Of Compounn REDUCTION.,

Tyre. R X7 HY do- you ‘call this compound rediizion 2
' Philo. Becaufe it'is compounded of mu/-

‘tiplication and divifion, and cannot be done without both.

Tyro. ~What'is its particular ufe ?

Phila,

It teaches us to reduce any fort of foreign

money into pounds Nlerling, and the contrary ; fo that
dt’isluleful-in all ‘bufinefs and traflic, as appears by

the following table and examples,

A feleZ aLPHABETICAL TABLE of fareign coins.

Nawmes, Value Sterling, What Country.
Abathee - 16 pence Perfia
Afar . . g, 84. « Ditto
Afper 3 farthings ~ Turgy
Defle 3 halfpence’  Per/ia
Capan 3 pence Eaff. India
Capeck I penny Mufcovy
Cohan  — —u_ . thillings ~ Fapan
Chriltiana —— - e pence Saveden
Copflake I fhilling G rmany
Crufado — —W8— — ¢, 5 Ditto
Ditto o v H AR (o) Portugal
A Crown  —— 4s, 64, France
Dittoth — 5s. 3d. Florence
Ditto e—— 75. 64, Rome
Ditto — —— /. 2 Barcelona
A Dinailee 5 ol o BT e Aleppo
“A Dollar — ——  45. 64 Lialy
A Lion Dollar — — 4 fhillings  Aizp0
A Crofs Dollar == —_ 45. 2d. Holland
A Specie Dollar  — ¢ thillings  Ditzo -
A Zedland Dollar — — 3 fhiiiings Dit/o

Old

S
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, . Names, .
0ld Philip’s Dollar —————
Leopold’s Dollar -
Rudo;pbu; s-Dollar
Prince of Orange’s Dollar
Maxamzlzan s Dollar E-4b
FL’?({’ﬂaﬂdO b DO“a[‘ ———
Dollar . ;
Dollar
A Rix-Dollar of the emplre
A Ducat
Ditto . — i 289
A Valentia Ducat —_—
A Saragova Ducat =——
A Barcelona Ducat ‘
Ducat
A Ducatoon —
A piece of Eightin common

A Mexico picce-of - Elght sl
A Peru picce il
A Florin :

Ditto o LT,
Ditto —_— ——

Ditts e MA LA AL Al
Greven -
Guilder, or Gilder

Ditto gold -

Ditto of Noremberg — mmmm
Ditto
Ditto*
A Harpur

A Livre is 20 Sous  ==e——

A Mark

Ditto
Ditto
Mark-Lups —— ——
Meile

Sterling.
5 fhthgs
45 34.
4s. 4d.
4s. 44.
4s. 54,
45, 3d.

25:: 345

25, 34

45. 3d. %
4s5. 84.

4s5. 8d.

55, 3.

5. 64.

6 fthillings
5 thillings

LiEH 3d.

4s. 6d.

45. 64, and -,

45. 4d. 3
4s. 5d.
45. Ad.
35. 4d.
25, 64.
2 fhillings -
1 fhxllmg
3s5. 84,
45, 94,
75. 1d.
5 fhillings
18 pence
0 pence
18 pence
135. 4d. not
current
16 thillings
2 fhillings
35, 94. ¢
15 pence

' Ditto
- Ditto

' Ditto

 Germbny

“Ditte

- Holland

~Ditte

131 L
Country.
Hol! and

Diito
Ditto

Dantzich
Sweden

Hungary
Piland
Spain
Ditto

Naples

Spain
Dirto

Ditto

Gernspny. f
Sicily s, |
Helland | . ﬂ
Mufeowy .
Gevmany

Digto

Difoi} 1 |
Portu gal i
Dantzick j
Irifh ‘
France

E ngland

Denmark
Germany
Poland
Eaft-India
-Mill-
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Sterling. C ounirye
6s. gd. nearly Portugal

Mames.
Mill-Ree (is 1000 Rees) -
A Moidore, marked 4000,

or 4 times 6s. 9d. wiz, - 27 fhillings  Ditte
AnObborCobb;aHarpur 44. £ penny  Irip
A Pattacoon, or Pettavoon 4. 84. Spain
A Ruble : 10 fhillings  Mufeowy
Seraph 5 thillings Turky
Timph —— —— 7 pence . Poland
Tical 2/, 16s5. 3d.  China
Tari —— 5 pence Sicily
Toman gold ~—— 3/, 65. 84. Perfia
Zachin - 5. 0d. Venice
Zelot 7d £ penny.  Turky

Here foﬂows another ufeful table,

A TABLE of the juff Weight of the cuffomary gold coins
ufed in England,

Pawis. Grains,

A Port 9- & Note 1. Thefe all weigh
3 Port 4 - 14 fomething more than is fet
A Moidore 6 - 22 down in the table; but as
7 Moidore 3 - 11 they are fractional parts I
Guinea 5 -9 have omitted them,

X Guinea  2'- 16

A Piftole 4 - 8

Note 2. 1f a guinea don’t want above 7 grains, a
moidore above g, and a fix and thirty above 12 grains
of weight, you may fafely take them.

Note 3. Scales and Weights for this purpofe are made
by Mr Fohn Kirk, in St. Paul’s Church Yard, London,

Tyre. I am obliged to you, fir,
Philo. And now, Tyre, | will give a Variety fufficient
for any careful learner to do any queftion relating to the
: common
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.common courfe of bufinefs: but before you begin, I

would defire you to mind the two foliowing olferva-
tions. ¢

Obfervation 1. When bne fum of money, or any
weight or meafure, is to be brought into another fum
of a different name or denomination, then always re-
member, that before you divide, you make the Divi/or
and Diwiderd of the fame name. That is, if the Di-
widend be pounds, pence, yards, fhillings, &c. your
Divifor muit alfo be of the fame name.

- Obfervation 2. Take notice likewife, that your Re-

mainder is always of the fame name as your Djvidend
and Diwifor, be it what it will. Thefe obfervations kept

in memory, will be of great fervice to you in the Rule

of three direl?, and in all common rules of arithmetic,

1. Queftions 7z Compound Reduion,

In 324 m%ﬁﬂores how many pounds ? -

324 moidores
. .1 moidore z7 fhillings

2263
648
Shillings 210)874)8 fhillings

£+ 437 - 8 fhillings

2. A Merchant at London delivers to his correfpon-
«dent as much broad-cloth as comes to /. 54714~ %3
and he is to receive the fame in crofs dollars, at 4. 2d,
each, How many muft he receive ?

G

Rule,
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Rule. Bring the money into pence, and divide by
the pence in 1 dollar.

s d. £.5s47-14-7
4-2 , 20 - :
12 e
— 10954 fhillings
50 12

e e

Pence in a dollar  5lo)131455 pence

26291 crofs dollars. 4n/.

3. How many crufadees, at 6;. 24, each, muft be
paid for 1000 guilders of Noremberg, at 7s. 1d. each ?

3.4 5ds 1000 guilders
Crufado 6- 2 85 S5
1z ——— 7 - 1 guilder
—_ 74)85000(3148 12
74 pence 74 55
85 pence
110
74
360
296
640
592
48 pence .

-7/, 1148 crufadoes and 4 fhillings

Bueft,
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- Queft. 4.  How many rix dollars, at 4s. 34, § each,
guay [ receive for £. 1750 - 15 - 6 3 fterling ?

Rule.  Bring the fterling money into farthings, and
divide by the farthings in 1 dollar.

£.1750-15-63

5

4- 3% 20
12
— 35014 fhill,
51 12
o 420136 pence
205 4

Farthings in 1 doHar 205)1680746(8198 rix doll. 4x/.
1640  and 156 farth,
———e— oD, 24
407
205
2 2024
| 184§
1796
1640

&y 4)156 farthings over *

&y 12)39 pence

e e S

3 = 3 pence

Fyro. * The Remainder 1 fee is farthings as well as
the Dividend 5 and I fuppofe you divide it by 4, and by
12, to bring it into pence and fhillings : Do you not ?

Philo. You fay right; and all other queftions are
done after the fame manner. :

Gz Queft.
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Rueft. 5. In 276 crufadoes, at 65 24, each

» how
many Huwgarian ducats, at 4. 84. each ?
£, dus 276 crufadoes
N 74 pence in a crufado,
12 —_— §qitis Srarse O
—_ . 1104 §: 62
56 1932 12

S s

Pence in a ducat 56)20424(364 ducats. A/ 74 d.
168 -

362
330. -
—— A/, 364 ducats, and

204 40 pence over, or 4
224 35 4d.

40 pence over

Queh.
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g Oueff. ol b 34'} - 15 -7, how many French
®fowns, at 4. 64 § each? :

12

J Lisar-15-7
3 20

e

s gt 955 Mhillings
& il

éi
A crown 54 B
8 ©U1' 83467 pence e
— 8 eighths in 1 penny

413 sighths = —
: 4336677361542 An/. 1542 French
433 crowns and 64.  %.

2347 Here I multiply the
2163 pence by 8, and the
————  dividend and the divi-
1823  Jfor aneighth of a pen-
1732 ny, the remaindsr alfo
e i3 @ths of a penny;
916 therefore, I divide it

- 866 by 8, and it is 10
w———— penceandj 8thsover,
8)50

6

T
)

o

Note 1. As you do not underftand frations as yet, it
may not be amifs to give you a word or two by way of
information, You fee a Freach crown in the above ex-
ample is valued at ¢4 4. 1 eighth, that is, 54 pence,
and 1 eighth of a penny, which 1 eighth is called a
fration; the 1 which ftands a-top, is called the nume-
rator, and the 8 is the dénominator: fo alfo } is read
3 fevenths, % is 5 elevenths, and 32 is 3 fifths, Here
2, §, and 3 are numerators, and 7, 11, and g, are the
denominators, : i *

' G3 : Note

’




138 Of Repucrion,

Nete 2. The Rule to work by fraflions in all fuch
edles as this, is thus - Multiply ‘the whole number b
the denominator, that is, the Jower figure of the frac-
tion, and take ia the top figure, or Numerator,

Quefi. 7. A merchant fends to his correfpondent as
much corn as comes to £. 1575, to receive the fame in

ducatopns, at 6, 3d. % cach; how many ought he to
receive ?

s 4 i 1575

6-33 20

12 —_—
e 31500 fhillings
75 12

éy 5 and take in the St g AR I

—_— 378000 pence
378 fifths by 5 brings 4, into 5ths -

)

divifor 378)1890000( 5000 ducatoons
1890 An/.

000

Ruef. 8, In £. 1000 how many 7 pence halfpennies ?

£, 1000
20
2c000 fhillings
12
—_— Or thus ;
24000c pence g6o farth,
4 1000
Farthing: in 72 are 3l0)g6000]0 3lo)96coo (o

———

320c0 4/, 32c00  An/.

Quet

oL B T e
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Qufi. 9. In 10> Portugal pieces, at 36 fhillings.
each, how many pounds, half crowns, and crowns?

Piece 36 Thillings
100

——

z|0)360]o fhillings
180 pounds
8 half crowns 1 pound
2) 1440 half crowns

720 CrOWDS

Here you fee T multiply, or divide always by as ma-
ny of the /gfs as make one of the grearer, according
as the nature of the queftion requires.

G4 Ruefte
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Lueft. 10. In 432 moidotes, how many fhillings,
crowns, groats, and farthings ? '
- 432 moidores
. 27 thillings 1 moidere
3024
864

e e ———

Shillingsin 1 crown 5)11664 fhillings

Crowns 2332 45. OVer, Or 1z groats
Groats in.1 crown: 15 and take in 12 groats
11662
333"
1wy . 34992 groats’
Farthings in 1 groat ~ ' 16
g
209952
34992

oo L ey

559872 farthings

Tyro. 1fee now, Sir, the nature of the rule plainly;
but pray how do yeu manage when there is a fum of
money to be paid in pieces of different value, and that
there fhall be as many in number of one fort as of
another; that is, an equal number of every fort ?

Phifo.  "This is very uleful in many refpects, and is
done by this general rule, wiz. Add all the picces to-
gethers then bring the fum of money to be paid, and
~ the fum of all the pieces into one pame or denomi-
nation; and /aflly, divide the fum to be paid by the
total of all the pieces, and the quotient 1s the num-
ber of each, one with another,

Quft,
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Sueff. 1. How many fhillings, 6 pences, 4 pences,
3 pences, z pences, pence, halfpence, and farthings,
of each a like number, will difcharge a debt of
£.335 -8-4? dnf 2800 of each. -

; T fet down all the pieces one under another, as fol-
ows : , :

A fhilling is 12

£ 335 =814
20

6708 fhillings
12

8ogo0 pence
4

Pence

N .
S © l Com N O\
Blw | Pl

Farthings 115 115)322000(2800 pieces of each

: 230 4 (fort
920
g%e

co -

~ Here I bring £. 335 - 8 - 4 into farthings, and di- '
vide by 115, the farthings in all the pieces, and the
anfwer is 2800 of each. i

OBSERVATION 1,

1. When any pieces of money are to be brought into
pounds ferling, you fhould confider what relation thofe
pieces bear to a pound flerling ; that is, what part’of &
pound it confifts of 5 for by this the Work will be ren-
dered much fhorter, and you will not have ocecafion to

G g redace
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-

reduce the work into pence, but of this I fhall fhew
you more fully in the Rule of Three Dires.

Rueft. 12, In £ 270 how many noebles, at 6s. 8,
eachy /7 ;

270 .
3 nobles, or 3 times 6;. 82, is g pound

[,

810 An/.
To bring nobles into pounds, divide by 3.
Qe 13, In L, 270 how many marks at 134, 4.

Here, as 13:. 44. is 2 thirds of a pound, I multiply
the pounds by 3, and divide by 2, as follows.

270
3

2)810

- 405 marks, A/

Tyre. This is much fhorter than to bring the pound;

and the marks into pence, and have to divide befides.
Philo. To be fure it 15, and when you want to bring
marks into pounds, then multiply by z, and divide by s;
for you raait have lefs pounds than marks, becaunie
found is larger than a maré, And thus, Zyro, by your
care and obfervation you may work many fums
fhorter than the common form of rules in general laid
down ; for it is impoffible (without a large volume in-
deed, and even not then) to lay down rules and ex-
amples to make a carele learner underftand : but a
Jdiligent Iearner, that is defirous to know, and make
himfelf perte@, will not only obferve the rules given °
him,
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him, but will alfo try and contrive methods of his own,
and is not fatisfied with knowing things by halves.
Queft 14. Suppofe a bill of exchange was accepted
" at London, for £. 580, for value received at dmflerdam,
“how many Flemifb pounds ought to be remitted at A~
Sferdam 2

33 - 4 one F. pound
12 Lo 580
, 20
Djwvifor 400 pence e
11600
12

[ =

4|o0)1392{00
Anf. 348 Flemifb pounds

.

Do you underftand it * ; ,

Tyro. 1doj; for let the queftion be what it will,.d
‘have nothing to do but make them both of a name,
and multiply, or divide by as many of the lefs, as
make one of the greater ; then the quotient (if a di-
vifion fum) will be the anfwer, and the .remainder
the fame as the dividend.

Philo. Very well ; then I will fct you one fum more-
for trial.

Quef. 15. A General of an army, (confifting of 5002
men) after a very fharp engagement loft 2380 men ; but
coming off viGtorious,. he, for their valiant behaviour,.
gave 1oo guineas to be equally divided among them,
and the remainder (if any) to be given to a little errand-
boy : How much did each man receive ?

Tyro. I proceed thus: I take 2380 men that were-
loft, out of 5000, and there remains 2620 that efcaped..
Then I reduce 1000 guineas into faschings, and find:

it
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- it 1008000, and dividing this by the number of men
that efcaped,. w;x. 2620, I find the quotient 384 far-
things, that is juft 8 fhillings each man, and 192 far-
things remaining over, which is 4 fhillings for the lit-
tle errand boy, as appears by the following work,

5000 foldiers
2380 killed

————

Divifor 2620 efcaped

1000 guineas
21 :
R ——
21000 fhillings
Iz
e o »
352000 penee
; 4

262[0)100800[0(384 farthings each
786

S e 4)384 farthings
2326 S0 IBEEE T
2096 12) 96 pence
R F s ——m
1240 8 thillings each, Axf,
1048 ;
Do :
* 4)192 farthings remain
'12)48 pence

4 thillings for the little boy
Phile. Very well done indeed,

LON G-
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LONG-MEASURE,

" Queff. 16, How many furlongs, Tods, yards, feet,
""inches, and barley-corns will reach round the world,

fuppofing it (according to the beft calculation) to be

_ 25020 miles,

25020 niiles ®

8
200160 furlongs
’4-0

8006400 rods:
11 half yardsin 1 rod $°
& 2)38070400 half yards

44035200 vards
3 .

132105600 feet
12

1585267200 inches
3

e ——t———

47 5 5 801669’ barley-corns

% According to this calculation of»zéozo miles round
the globe, 69 3 miles make 1 degree. See the nore
in page 49 long-meafures :

+ Nore, That 51 yards make 1 rod; but becaufe I
cannot well multiply by 5%, I therefore: multiply by
‘11 and they are £ yards; and then divide by z to
bring them into yards, :

: Anothgr
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Another way,

As 1760 yards make a mile, if you muliiply 25020
by 1760, you will have the fame anfwer in yards ; and
if you multiply the yards by 36, you will have the
inches, &c. »

S'E CTIHO N 11,
QuEsTIONS 70 exercife REDUCTION.,

I. IN £. 56 how many crowns and fix-pences 2 Anf. 3
224 crowas, and 2240 fixpences. ’

z. In 8568 pence, how many thillings, and gui.
neas? Az/. 714 fhillings, and 34 guineas.

3. In/. 12 - 2 fhillings, how many groats, three-
pences, and fix-pences ? 4/, 726 groats, 958 three-
pences, and 4¢4 fix-pences.

4- In 750 pounds, how many moidores and guinea;sf
An/. 555 moidores, and 5 fhillings, and 714 guineas,
and 6 fhillings over.

5. In 500 ports, at 36;. each, how many pounds,,
half crowns, crowns, and groats ?  An/. £. goo,
7200 half crowns, 3600 crowns, and 54,000 groats,

6. 1In /£. 500 how many pieces, at 74. X, and pieces.
at 7s. 64. each? 4/, 16,000 picces, at 7d. 5+ And
1333 pieces, at 7s. 64. each, and L of a piece, or 2, 64,

7- A merchant at :Ho/land draws a bill upon his
correfpondent in London, for 2500 ducatoons, at 6r,
2d. ¢ each, how many pounds Aerling ought he to-
recelve at London.  dnfe [ 777 = 1 -3,

Rule.  Bring a ducatoor into sths of a penny, (as in
page 138) and multiply the number of drcatoons by
them ; then bring 2 pound Jerfing alfo into fifrhs. (wiz.

1200
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1200 fifths) and dividing by 1200, you will have the
£. 777 &3 that is, L. 777 one twelfth of a pound,
or 15, 84.

8. A rich Nobleman has g villages, in every village
3 ftreets, in every ftreet a dozen houfes, in every
houfe ; rooms, in every room 2 bureaus, in every
bureau 12 drawers, in every drawer 4 bags, every bag
valued at 150 guineas; which he is going to exchange
for £. 3 - 12 fhilling pieces, how many muft he re-
ceive in all ?

Rule. Multiply all the numbers by one another as they
follow in order, and your laft produ& will be guineas.
Bring thefe guineas into fhillings, and divide by 72,
the fhillings in a £. 3 - 12 piece, you’ll have the an-
fwer, which is 3780000 pieces, at £. 3 - 12 fhillings
each,

And thus, Tyro, may you by diligence and obferva-
tion do any fort of fum. .

Tyro. Sir, I fee it plainly, and will try to do them all,
and prove their anfwers the ficft opportunity.

Phils, 'Then I will now proceed to the moft beauti.
ful and moft ufeful rule in all common arithmetic, viz.
the Rule of three direst, commonly called the Golden
rule of three.

DIA-
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The Jingle Rule of three dire@, commonly called the
‘ _GoLpeN Rute.

Tyro. Y R/ HAT do you mean. by the Ruls of three
direlt ? '

Philo.  The Rule of three is the ruls of proportion s
becaufe it fhews what relasien or Propertion one num-
ber bears to another, £ ALY 4
_ Zyro. . What is given, and what is required in the
Raule of three? , B .

Pbilo.  Three numbers are given to find a Sourth,
which is the anfwer.

Tyro. How is this fourth number found »

Philo. By thisone generalrale,  Multiply the fecond
number by the third, and divide by the firft.

Zyro. How does the proportion of thefe 4 numbers
ftand or what relation do they bear to each other ?

Pbhilo, Asthe firfl is to the fecond number, fo is the
¢hird to the fowrth number, For if you multiply the
Jourtb number, or anfaver by the JSir/t. the produét will
- be the fame as the s4ird, multiplied by the fecond 5, but
more of this by and by, :

Tyro. How am I to work the Ruls of three dired 2

Philo. By the following rule, which you ought fe
far to get by heart, as to underftand it without book,

A gle

o amanogh o
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A general R-U L E; |

t. When any 3 numbers are given, place them one
after the other, in order as they ftand, and this -is
¢called ftating the queftion; o : '

This being done, multiply the fécond by the third,
and divide by the fr#, and you have the foursh nums
ber, or anfwer. .

Let the three numbers be 4, 8, and 12,

“As4:8:12toa4th number, OIZ. s 3
S 8. Thus -4: 8 :: 123 24, thus

\—g read, as 4 to 8, Jfois 12 10
419 Bk o ) :
24‘ A'zﬂ -~

Here you fee the foarth number, or anfwer, 18 24.
Now, 7yro, it is worth your while to obferve what
welation or proportion thefe bear to each other,

OBSERVATION 1,

As the firfl 1s to the Second, fo is-the rhird to the
Sourth. Thatis, as 4is 10 8, fois .12 t0 24+ for 4 is
the half of 8, and 12 is the half of 24.

OBSERVATION 2.

As the firfl is to the third, (o is the fecond to the fourth,
"That is, as 4 to 12, fois 8 1024 : for 12, the third
number, is 3 times more than 4, the firft numbet 3 and
24, the fourth number, is'3-1imes more than 8, the
Jecond number. . Or, in-other Words, thus : the tbhird
divided by the fir#, 18 cqual to the fourth divided by
the fecond. And thus you will find the proporsien hOkcllS

: R e
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good, take the numbers which way you will," as by
the following ob/eravations.

OsservaTiON 3,

The firff number is equal to the produ& of the Jecond
and t4ird, divided by the Jfourth; that is g6 divided by
24 1s equal to 4, ; ;

OsBsErvaTiON 4.

The fecond is equal to the produ&t of the £/ and
Sourth, divided by the t4ird ; that is, 96 divided by 3,
is equal to 8. _

OBsErvaTION e

The 15ird is equal to the produ&t of the fr# and
Jourth, divided by the ficond ; that is, 96 divided by 8
is equal to 12,

OsBservaTiON 6,

The faurth is equal to the produ& of the fecond and
third, divided by the £/t ; that is, 96 divided by 4 is
equal to 24 *,

Zyro. This is very pretty indeed ! and will this
#roportion hold fo in any other 3 numbers.

Philo.  No doubt of that ; if you will try any 3, you*
will find they will anfwer to the foregoing obfervations.

This is only to thew you, Zyro, the nature of pro-
portion, relating to numbers, without any particular
name; but as for working the rule of three dires?, when
the numbers are called by the names of pounds, yards,
ells, ounces, pence, or the like ; that indeed is the ef-
fe&t of pradice, and may very foon be learped by the
following inftru@ions, or direétions.

* See more of this in my Young algebraiff's companion,
dialogue 7, feftion 2,
SEC-
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Containing fome full and neceffary dire&ions for the better
: performing this rules

Tyro. OU have already told me, that there are al-
ways three numbers given to find a fourth;
but in what order am I to place them, when they are
of a different name, or denomination. That is, bow
am I to flate the queflion?
 Phils. Do you but mind the fallowing inftruétions,
and read your queftions over flow, and confiderately,
_and you will foon know how to Jtare it, or place the
nummbers in their order; for I fhall firft of all give
you dire@ions to work common eafy fums, and then
fhew you how to proceed when the fir/t and third num=
bers are not alike, and when there is required two or
three ftatings.

SECTION IIL

DirECTIONS to flate and work eafy Queftions in the Rule
of three direct.

Firft, LWAYS remember that when 3 numbers
are given, tawo of thefe numbers always are
of one and the fame name and denomination, wiz. €i-
ther money, weight, or meafure, which #zve numbers out
of the hree, muit be your fr/? and your 1hird number ;
and the other in courfe muft be placed in the middle,
which middle number will always be of the fame name
as the anfwer. ‘Thus if the fecord or middle number be
money, aweighty ot meafure; fo alfo will the fourth num-
ber or anfwer be, S
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2, If at any time the Jirft number or the third, be
of a higher or greater denomination than the other,
then make them both of one denomination by the ruleg
of reduiion, Thus, if the frf number be yards, and
the third number* ells, reduce them both into quarters,
by multiplying the yards by 4, and the ells by s; fo.
alfo if the £r/? numbir be lis. and the 2hird Cavrs and

#75. you muit reduce the Gy, and grs. into the X5, thae
~they may not only be of one name, (weight, meafiire,
e.) but likewile' the very fame name, wis, pounds
pence, yards, quarters, &c, ; k3 s

‘3« I your fecord uumber be a compound qnantity,
fuch as pounds, Soillings, and pence, or Custe, grs. and
Hs. you muft reduce it into pence, or into /bs, by the
rule of redustion; and remember, that after you have
multiplied the ficong by the #4ird,” and divided by your
Ji7/ffy the quotient will be of the fame name as’ you
reduced your fecond number into, ‘be it what it will,

4. 1 all queftions in the Rul, of three, where there
is only 3-humbers given, you haye already been told,
that t2c0 of thofe three will always be of one name, and

- muft be your £ and 22ird numbers. ' Now, it is very
ealy to know which of thofe two mult be your zhird
number: for whenever a queftion is afked, or what.
foever number follows the queftion, thar is your third
number. Thus, what coft 24 yards? or how much
:does 96 /4. coft ¢ Here 24, or g6, will be your 1hirg
mumber ; and {o for any other queftion, as you will fee
-by the two firft ¢xamples, as follows, '

Quefs



The RULE ¢f THRER direl?. 153
Quefi. 1. If 3 yards coft 7 fhillings, what co&;24. yards?

Yds. fpill.  yds. : Proof, or proportion.

I g3——7—-24 As'3:7::24:56, For 3

- : 7 multiply ' times 56 is 168, and 7

; el times: 24 is 168. - And
Divide by" 3)168 :

4y 2]o) 5|6 fhillings

D el

tion.

20,165, anfe

Bueft. 2. If 8 ells coft 11 fhillings, what coft 96 ells}

Ells  pill.  &lls |
If a—11—06 |
BELIH O

8)1056

- 2lo)13]2

£. 6 - Ié; Anf.

% Note, Here you fee that the queftion is afked,
what coft z4 yards, or what coft g6 ells ; therefore,
you may be fure thefe are to be your third number,
Then your fr/ is plainly known by being of the {ame
name ; and your middle, or fecond number, muft be
known of courfe, which will always be the fame name
as the anfwer. See obfervation 1.

Rule. Having ftated the queftion, I multiply the
Second by my third number, or the third by the fecond,
and divide by the fr/, and the anfwer is 56 fhillings,
‘which is the fame name as the /econd number ; tcll]'el']dI

‘ ivide

thus for any other quefs
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divide thofe fhillings by 20, and have the anfwer.
The fecond queftion is done the fame.
. Zyro. 1 fee the nature of it plainly; but there is
a way to prove fums in the Rule of three, by frating
them backwards, is there not ? :

Philo. Yes, and a very good method it is to con-
firm you in the truth of what you have done ; for the
queftion will then be turned quite the reverfe way.

Firf} proof, or wariation,

If 24 yards coft 56 fhillings, what coft 3 yards?
Yards fbill. yards
, If 24——56—7;
3 2

24)168(7 thillings, 4n/.
168

DL =
Q

Here you fee the fourth number in the original
queftion, is the fir// number in this queftion ; the an-
fwer of the original.is the /écond number; and the
Jecond number in the original is the anfaver here.

Second
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Second proof, or wariation.

If 7 fhillings buy 3 yards, how many can I have for.
56 thillings ? :

Here I find 2z numbers out of the three are money,
and the number following the queftion (‘how many)
is ¢6 fhillings; therefore, 56 fhillings is my third
number, which is thus ftated. s

Shill. Yards Shill.
If 7——3——156
3

7)163

Qe —

24 yards. An/

So that you fee, by minding which zavo of the zbree
are of the fame name, it is no difficult matter to ftate
any common queftion, and others more difficult will
naturally follow by ufe and praétice. A

Tyro. I underftand it very well indeed, and hear-
tily thank you, ]

Phils. Then T fhall proceed to give you more ufe-
ful examples, and when any thing occurs that you

don’t rightly apprehend, afk me, or read the in-
ftruttions over again,

Que
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: Laefl. 3. 1t 3 /b, of tobacco (or any other thing)
coft zs. gd. what coft 255/ 2 ',

3CF ]5. Se d ( 15.
- If3——2 _ 2000 sp ey, )RR
i § 3 21 7 > 3 3’3'fccéndﬂumbge

EEPARIR O

Lo Es

3)8415

ik 08§ RF ER . /7)
PROOF.

Pence (b, Pence . ;
If 2805 =z g gz i . .
5.0 tig

2805)8415(3 e Anfs
' 8415

o

&5 The fecond number being fbillings and pence, 1
bring them into peice by multiplying by 12, and takin
in the odd g pence; and after I have multiplied the
third number 259 by 335 and divided by my frfl, which
is 3, the quotient is of the fame name {till, viz. pe;;i

wilic
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which T divide by 12, to bring into fhillings, and by
20 to bring them into pounds, as above: and thus for
any common fum. See obfervation 2. ]
Rueft. 4. 1f an” ounce of tobacco coft 5 farthings,
what coft 2 C. 3 grs. 21 /4.2 e

ox. farth. C. grs. [lbs. * Note, Becaufe the

If %4 5 2 3 21 firft number is ounces,
4 I bring the third num-
ber alfo into ounces,
b e to arfwer ij; but after
28 I have multiplied by
my Jecond number g,
89 they are all farthings ;
24 and as my frf num-
ber is only an unit (or
329 lbs. 1) I do not divide by
16 that; for 1 neither mui-
AIRES 4 tiplies nor divides: I
1974 therefore only divide
329 the farthings by 4, 12,
: and zo, and the quef-
5264 ox. tion is done, See the
5 Jecond number  proof the next quel~

tion,

4)2632z0 farthings

s c—

12)6580 pence

2l0) 54/8-4 4.
£e27-8-4. Ay

H | - Qusft.
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Quefi 5. If 2 C. 3 grs. 21 15 (or 5264 ounces)
coft £. 27 - 8 - 4, what coft an ounce ?

0, e L «& Take notice that
If §5204==—27 - 8 - 4——1 - whenever your firff -
20 number is large, and
S the third fmall (as in
548 this example) that you
12 always reduce the mid-
o st o dle or fecond number,
6580 to its loweft denomi-
4 nation.
5264)26320(5 farth, 4n/,
26320
Erssrescaxary
e}

Quefls
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Queff, 6. Bought a filver cup and tankard, which
weighed 3 /6. 1.1 0. #rg9, and colt me [, 8-18-2%;
what did they lie me in per ounce ? :

Here, as the queftion is, What did they cofp per
eunce ? You muft know your anfwer is to be in mo-
ney; [o alfo muft your fecond number be, and the
other two numbers will naturally follow, thus:

lbs. oz, o P ol 0z,
If3-11———8-18. 27—
12 0z, 1 /b. troy 2o :

47 oz, 178 ﬂnllings
8 i |
2138'pence
Ly i
74)2;_54;( 182 farthings, Yo
— 4)182 farthings
o T ‘
T 12) 45-2

amnana

94 35, 0d. 1 per oz,  Hnf.
94

oy it

o

H:z Dusf,

'\
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Ruefl. 7. A gentleman has an eftate which brings
him in clear £, 2000 a year, and the charges he is at,
ene day with another, for houfe-keeping, and other
expences, is £, 5 - 155, Idemand what he lofes or
faves every year ? i

Rule.  See what £. 5-155. per day amounts to in a
year, and take it out of his yearly income [, 2000 is
what he faves; but if his expences be more, take the
£.2000 from that, and the remainder is what he lofes,

Dy L s, v
If 13- 15——365

20 115

115 1825
4015
R )

zlo)4197[5 fhillings

Yearly expences £.2048 - 15
Yearly expences = ~—— £ 2048 - 15
Eftate o 2000 -

He lofes yearly —n L. 48-15 4.

Rueft.
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Rueft. 8. A farmer agreed with his fervant to threfh
all the corn he had, and the fervant was to receive a
guinea for every 7 quarters : now, he threthed in all
15 loads 1 quarter, and has received of his mafter,
-.at different times, by cath and goods, 9 guineas ; [
demand how the reckoning ftands between them ?

Rule.. Firft, fee what 15 loads 1 quarter come to,
at a guineay or 21 fhillings per quarter, and then fub..
tract g guineas out of it,

s loads g¢r.
It e——z1-——14—1
5-¢75. 1 load
76 grs.
21
.70
152

e

7) 1596

2/0) 22|8 fhillings
£- 11 -8 .Aﬂ/:

Servant’s wages for thrething — £, 11-8
He received g SUineds, oy weaiii 9-9

————

Due to the fervant et L. 119 Ay,

H3 R
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Ruefl. 9. A corn-fa&tor fends to his correfpon dent
in Spain, 10,000 quarters of wheat, and agreed at
£.8-7-6 perload, and he has received by feveral
~ xenittances £. 10,000 ; what is ftill due to him ?

Loadeniii forewii grs.
It 1 8-7-6 10,000
5 T A

— e e Wheat  [i16750
§ gri. 167 Received 10,000
12 : ———
—_—— Due to him /. 6,750

2010 pence '

10000

e i

Firft number 5)20100000
Emmrm————— —

12)4020000 pence

o=

~ 2|o)335c0|o fhillings

- @

743 16750 An/,

Ruefls
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Dueft. 10. Bought 4 bags of hops, which weighed

as under,

C: loks. 2lbe
No 1 —2-3-11)
2 —1-2- 27|
3 — 2z - 1 -.17  And gave after the rate of
4 — I -3 - 151 § guineas per cwt, what do
LN Sty conge to'?
; B+ 33 r4.J
C. £ C. grs. l6.
If 1 g R B -3~ 14"
112 - 20 4% 0 4
iralh, 103 . 35 gres
28
284
994 lts.
10§
4979
9949
Firft number 112)104370 931 thillings divided
. 1008 by 20, is 46-11.

So that the anfwer
357 is £, 46-1L-103.
8
210
112

B e

98 Remainder
12

112)1176(10 pence
112
56 Remainder

K-
1y2)224(2 Farthings -
224

N A )

o ¥} Nota
- Noz
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** Note, 1 reduce the firt and third into /4s, and
the fecond into fhillings, and the quotient is fhillings ;
and the remainder 98 I multiply by 12, and divide by
the fame divifor, (viz, 112) and it gives 10 pence in
the quotient ; and the next remainder I multiply by 4,
and it gives 2 farrhings.

* * 15 See a fhorter way than either this, or page
121, to bring cavts. gry. and I4s. into /Bs, iz, in ex-
ample 1, ia tare and tret, :

LQueft. 1o. There is a fhip worth £. 2000, of which
I have the -7, parts, T demand what my fhare is worth ?

Firft, according to the common order of the rule of
three, I fay,

Parts i ' Parts
, ¥ 32 be—— £. 2000 what is 7

7

32) 1410vo(437 pounds
12

16 remainder
20 fhillings in a £.
32)320(10 fhillings
320

(o]

Note,
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Noze, T multiply the remainder 16 by 20, and divide
by the fame divifor 32, and the quotient is fhillings.
Had any thing remained I fhould now have multiplied
it by rz, and divided by 32, and the quotient would
have been pence, &c.

Nore, It often happens, that dividing by the parts is
Ab‘otb thorter and eafier than dividing by the whole 2 .
nothing but prattice and obfervation can make a man
mafter of this; for ten thoufand rules without thefe

are of very little account.

OBSERVATION.

Here, according to the nature of queftions of mul-
tiplication or divifion of money, I perform the above
queftion with eafe. : [

Parts : Parts
If 3 2——————/ 2000 = 7

7
g gimes 4 is 32 by 8) 14000

411750

E———

Anf. L 437 - 10

Here I divide by 8, and by 4; when I divide by 4,
I find 2 remain, which Icall 2 pounds; then I fay the
4th partof £. 2z is 10 thillings. And now you may
{ee the beauty of multiplication. and diwifion of money; if
you do but obferve it well.

Tyro. 1 humbly thank you, Sir, and fee there is-

nothing like knowing the former rules perfetly.
Phils. As I faid before, many queftions may be

performed by muliiplication, and divifion of money,
Hgs if
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if they be rightly applied, and much fherter and eafies,
than the common order of the Ru/ of Three. I fhall
give you one inftance, and pno more, which if we]l
obferved, will be fufficient ; for according to the pg-

ture of the queftion, 2 great many figures may be
faved as well as trouble,

Quef, 11, Bought a box of fuperfine tea, which
weighed 2 gr5, - /3, and 83V L. 73-12-71 for it;
what is 5/ of it worth » B e

Firfly and common wway,

9’!. 15. £¢ S a’. 1&(
R 73-12~ 75— ¢
28 20
63 1472 thillings
12
ey
17671 pence
L e

70686 qrs.
5 third number

63)353430(5610 farthings
gy

— Farthings
384 4)5610
378 FR I
—_— 12)1402-L
63
63 zlo)r1i6-10
r— O —— ———
® A1/, 5-16-10%

Shory



The RuLe of THREE direcl, 167
Skt way by multiplication and divifion of money,

15. Liihoed tb.
If 63——72 - 12 - 7E e
5

P —— P————

63 is g times 7)368- 3 - 1z

— ————

g)sz - 11 - 10X

5-16- 107 Anf

Here you fee that the fecond way has but about half

the figures.
Tyro. I fee it very plainly; and I think I am able

to do any common fum of but one ffating.
Philo.  Then we will proceed to jection 4.

SECTION IV.

Containing Jome necefjary directions in more difficult quefiionsy
and futh as requive more than one flating.

third numbers are not of one name, or
denomination,

Philo. Bring them into one denomination (according
to direftion 2, feition 1,) and proceed by multiplying
your fecond by the third, and divide by your jirfl, as
before, i

_‘”ijro,.,l l OW am I to manage when the jz‘r/] and

Quefl,
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Queft. 12, If 3 yards coft 8. 34. what coft g6 ells
Englyfh ? : )

-T'ara’: ot isoiid s Bl Engl,
If 3 = 8-3 —— 96
4 1z 5
12 qrs. 99 i 480 qrs,
99
4320
4320

e

Firft number  12)47520

12) 3960 pence

—

zlo) 330

o

£16 - 10 A

Rule. Here, becanle the f£r/: number is yards, and
the fecond ells Englifb, 1 bring them both into quar-
ters, by multiplying the yards by 4, and the ells by
5, and then proceed as betore. -

Firft
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Firft proof; or wariation.

. deft 13. If g6ells Englifh coft L. 16 - 105, what
“Coft 3 yards ? ‘ :

Ells Viradr's Yards.

1 s Gomne mpea fe 1 g
5 = 4
480 qrs. 330 fhillings 12 qrs
12

3960 pence
12 third number

-

4320

R )

Firft number 480)47520)99 pence. Zn/; or gs. 3d.

4320
4320

ey

o)

&5 Here you fee the fourth number or anfwer, is the

fame as the fecond number, in the laft queftion, See
the next queftion.

Qup
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Secand Variation, or Proof.

" Duci. 14 B Lbug 5 varde'of helland ffos G 34
how many ells Engli/s may I have for [, 16—10.

& Here, becaufe the anfwer is to be in meafure,
therefore meafure muft be my fecond number, thus:

s. do Yards Ll

If8-3 3 16 - 10 °
iz 20

oy B ————

g9 pence 330 ﬂ}illings
12
3960 pence
3 fecond number
Firft number 99) 11886 (120 yards
99

198 Yard:.

198 120
—— 4 qrs 1 yard
o .

Qrs. 1 el £)480 qrs.
g6 ells. A4n/.

&5 Here you fee I do not bring the fecond number,
yards, into quarters, as I did before in 'thc other two
~queftions ; for it is better to work with it as it is; be-
caufe it faves a great many figures, and the anfwer
will be 120 yards, which I reduce into ells very eafily,
by multiplying by 4, and dividing by 5; and if you
confider all the three diﬂ'erer}t ways of working this

ion, it wi reat fervice to you,

queftion, it will be of great y G
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Queft. 15. A Draper bought 12 pieces of holland,
each piece containing 23 ells Englifb, and gave after
the rate of 3s. 4d. per ell Flemifp ; what did they
eqme to ?

Firft 23 ells 1 piece
12 pieces

—

267 ells in all

Ells Flem., Y X, Ells Eng,
It 1 3 -4 276
3 qrs. 1 ell Floaaz 5
3 qrs, | 40 pence 1380 qrs.
40
3)55200

12)18400 pence

s

zl0) 153]3 - 4

e Y

L.76-13-4 Ay

 Tyrs. 1am obliged toyou; and now, if you pleafe,
I will try at one,

_Pgi/o. With all my heart ; I like to fee you in this
mind, i

Ruefts
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Queft. 16. A Woollen-Draper bought 4 packs of
cloth, each pack containing 3 parcels, each parcel 6
pieces, and each piece 40 yards, and gave 3/. 10s. for
every 6 yards one with another; what do they come to?

Tyro. _Fir.ﬁ, I fee how many yards there are in all,
by multiplying them together as they ftandy thus:

4 packs  Yards e Yards

3 1If 6—3—10—2880
——20 7 20
- 12 parcels —
6 ' 70 6)201600 fhilling
72 pieces i (210} 3300l
40 ~ -
1680 An/.

2880 yards in-all

Phile. Very right 3 and you may prove this fum fe-
veral ways at leifure, which will be of fervice, Firft,
£.3-1os. every 6 yards is i1s. 84. for 1 yard.
Therefore {3y, if 1 yard caft 115, 84. what coft 2880,
and it will be the fame anfwer. And again, you know
2880 yards, at £.1 per yard, is £. 28803 thercfore fay,
If 20 thillings be 11s. 84. what will £. 2880 be; and
you will have 1680 for anfwer, as before. |

Queft.
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Queff. 17. How many dozen of candles, at 5. 34-
per dozen, may I have in exchange for 3 pieces of Irifb,
each long 2o ells, at' 35 gd. per yard ?

Here is two ftatings in this quzftion ; firft, fec what
the Iri/b comes to, and as the queftion afks, how many

dozen of candles, therefore 1 dozen muft be the midale
number of the fecond ftating.

. Firft, 3 pieces, each 20 ellé, is 60 ells m- all,

Yard AL PRI Ve Doztn Ly "8 Ae

I 3 -g—=06o. If5-3be1--14-1-3

4 12 5 12 20
4 4% 700" 63 281
300 i : A

~4)13500 ' © . 63)3375(53dozen

; 315 :

12) 3375 pence : o
S S EET . 225
2]0) 28(1-3 189
L14-1-3 Irif coft 36

12 in 1 doz,

'63)432(6C3.ﬂd]€5
378
54

Anfwer 53 dozen and 6, that is, 53 dozenand a half
The remainder 54, and all other remainders are placed
fraftion-wile over the diwifor, thus, 5% So that the
- true anfwer is 53 dozen and 6 candles, and 54 fixty-
three parts of another candle, or §, which wants but
% of _another whole one.

Tyro.
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Zyro. I underfiand it all but the Sths, how do you
make that out ?

Philo. You will fee better when you come to Pulpar
Fradtions; for S is the fame as +5. For divide the Ny-
merator 54 by 9, and it is 6, for a new Numerator, and
divide 6 the Denominator alfo by ¢, and it is 7. But
the anfwer without the fra&ion is near enough, and
you muft not mind thefe curiofities at prefent.

Queft. 18, A Woollen-Draper bought a certain quan-
tity of ferge and broad-cloth for £.500: the quan-
tity of broad-cloth he bought was g00 yards, at 12¢ 64,
per yard, Now he bought 3 times as many yards of
lerge as he did broad-cloth, I demand how much each
coft, and what the ferge coft per yard ? :

Firft, I find what the broad cloth comes ta.

Fard = 5. od ards .
If faey2 - 6——500  Both of them coft 500 -
12 Broad cloth coft 312 -
150, s The Serge coft 187 = 10
509 ‘
P e
12)75000
2[0) 62510 fhill,

£ 312 - 10 4n/. broad cloth

Here you fee the broad-cloth coft in af 431z 1oy,
which taken out of £, §oo ( what they both coft) the
ferge then muft coft in all £187 - 105, Now: the
queftion fays, he had 3 times as many yards of ferge
as he had of broad-cloth, which is in all 1500 yards,
(thatis, 3times 50) of ferge. Then to find how much
the ferge coft per yard, I fay, 2
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Yards L st Xard,
If 1500 coft 187 - 1o—--1
20

Smcemmmeen T

3759

12
Firft number 15lco)450l00(30 pence, or 2s. 6d. An/.
45 the ferge coft per yards

P

(o]

Tyro. - Sir, I am highly obliged to you ; and T per-
ceive, that it is nothing elfe but confidering the nature
of the queftion, and two ftatings are as ealy done as
one. But pray, if I may be fo free, is not Intereft
caft up, or doneby the Rule of three. ?

Pbilo. There is a fhorter way of doing it, but it
may be done very eafily ; as alfo, exchange, ofs, and
gain, barter, feblow/bip, and many fuch like rules,
though they bear thofe different names, are all but
the Rule of proportion: however, to fatisfy you, 1
will give you an example or two of edch, to prepare
you the better to work them.

1. An
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1. 4r ExaMpLE i2 INTEREST,

Ruefi. 19. What is the intereft of £. 360 for three
years, at L. 33 (or 4.3 - 10s.) ber centy per anmum ?

Note, Remember that per cony, fignifies £, 100; fp
that in other words it is thus : Whar comes the intereft
of £ 360 to for three years, at [ 2 1 for every £, 100?
Say, ‘

£o £. o ,é‘n
It 100 3-10 360
Z0 g2 11379 ¥ oo ¥
70 xloo)z';qoo |
2[0)2512  fhillings

£ tz—12 for { year A,
3 years multiply
£ 37 - 16 for 3 years An/.

And after this manper any fum, at any rate per cons,
may be done, '

Note, When there are odd months you muft allow
in proportion, thus : Suppofe it had been fix months
more, you fee one year, or twelve months, is £, 12-125.
therefore, fix months is half of it, wiz, £. 6- 6s.
and three months js £+ 3 =35 more.
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Queft. 19. A perfon left his niece £. 650, to be paid:
to her when fhe came to proper age, with intereft upon
it at 4 pger censz. Now it lay in the executor’s hands
219 days, what had fhe got to receive principal and
intereft-together ?

Firft, Ifind the intereft for one year,

foo s R Days  £. Days
If 100—4 650. If 365 be 26——219
4 ; 26
£ 26[00 13714
: 438
I cut off 2 cyphers, which is  36¢)c6
the fame as divided by 100, and 3 26?4“5 £
the anfwer is £ 26 for one year’s OEETS
intereft. 2044
1825
Principal — [ 650- : 219
rzg days intereft is 15« 12 20

e

4r/- She has £ 665 - 12 to receive. )4380(12 fhil.
, 365

N>
2

2, An
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2. An EXamMPLE iz bartering, or exchanging. See
queftion 17.

Queft. 21.  Two merchants 4 and B barter, or ex-
change with one another in trafic. A4 has fugar, which
he fells at (.4 per cwt. for ready money; but in
barter he will have [. 4-13-4. B has wine at
£ 13 per hogthead : now the queftion is, how much B
ought to advance his wine in barser, to equal the
advance of ’s fugar, '

Firft, Sugacr — [ 4 - 13 - g -in Barter
For ready money — ' 4 - = '

Tty | e

L - 13 - 4 advance

L s, Drids L.
Then, If 4 advance 13« ge==e13
12
160
13
—— Anf. B muft advance his
480 wine £ 2 - 3-4: Se
160 that in ‘barzer his wine

is worth [ 1t5-3-4
Firlt number  4)z080 per hogfhead,

12) 520 pence

2[0 413
£z2-3-4 4

3. Ex,
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3. ExaMPLEs in profit and lofs, or lofs and gain,

Queft. 22. - Bought 3 pipes of wine for 100 gui-
neas, one of which leaked or ran out 23 gallons ; the
remainder I fold at the rate of 3 half crowns per
gallon, what was my gain er lofs?

Firft, 1 pipe is 126 gallons Gal, 5. d. Galls,

L Lias 9 T 12 90
3 pipes Is 378 gallons et
23 leaked out 90 1 2)3 ]950
355 gallons left 2]0)266[2-6

Sold for £ 133-2-6

Made of the whole £ 133-2-6
Coft 100 guineas, viz. 105 = -

Gain = e £28-2-6 Anf,
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Queft. 23. What is gained per cent. that is, what
is gained in laying out £ 100, when 1 fhilling brings.
in 144.3? : 4

Firtt, 14d.2 4 d. e
t fhilling 12 If 12 gain 2 3—100
— ¥ 4 20
1 fhilling gains 2 2 , — :
: I 2000 fhillings
12
24000 pence
11

|

12)264000

|

4)22000

|

12)5500

zlo) 45[8-4

e )

Gained 41/, £22-18. 4

ueft.
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Queft. 24. A Gentleman that faw very plainly he
could not live upon the common intereft of his money,
fet up as common Brewer, and laid out £ 1000 for that
purpofe, in fitting up an office, and buying utenfils ;
' and hops, malt, excife, wages, and other charges at

the year’s end amounted to / 4000 more; in which
time he fold as much beer as came to £ 6875, I de-
mand what he gained in all, and how much he gained
Der cent,

-4

Firk, beer amounted to.  ~——=m £ 6875
His charges are =~ ese—uuo 5000

Gained in one year —e 1875

If -gogo gain 1875—6*—102;
100 j

*5looo(187]500

4 37—2500 remains
20

: : . §looo)so]oco
Az, HE “gained in gl AU L2y
L1875, which is £ 37-10s. 10 fhillings
per cent,

* Note, I cut off three cyphers in the diwifor, and 3
figures in the diwidend to anlwer them; then I divide
187 by 5, and it is 37, and 2 over, which, I place
betore the 500 that I cut off, makes 2500 remain, which
1 multiply by 20, and cut off 2 cyphers, and divide by
5 only, gives 10 fhillings, ‘

]
+
229
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4. ExampLESs iz company called Fellowthip.

Queft. 25. Two tradefmen or merchants, £ and B,
enter into partnerfhip, and purchafe one common ftock,
4 putin £ 1750, and B put in £ 1050; and they gain
the firlt year of trading £ 800 clear; what is the

fhare of each, according ‘to the fim each advanced
at firft ? : '

Rule. In all queftions of this nature the rule is,
Add together what every perfon firft put into ftock ;
and then fay, as the abole Slock is to the: gain or
lofi 5 fo is what every petfon-feparately put into his par-
ticular gain or Jofi. ~ That is, the whole fFock added toge-
ther is your f»# number; the gain or Jofs your fecond
number; and what every man feparately put in is your
third number; and the different anfwers, or fourth
number, will be every man’s proper fhare,

The work.

A put in L 1750

B put in —_— L2k 1050

Whole ftock - £ 2800

If 2800 gain 8oo——1750 4’s ftock
8oo
28Joo) 14000l00(500 £. A’ gam
140 ;

Lol

Secondly,
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k2
1050 B’s ftock.
800

Secondlys If 2800 gain 800

28,00)84cojo0(300 £. B’s
84 i

gain.
00
Anf  A’s Share of the Gain is —— £ goo
B’s Share is . e 300
Gain PRESSER o 8oo proof

&% Note, If the gain or lfs be pounds, fhillings,
and pence, reduce it accordingly, and your anfwer
will be of the fame name; and if there be remains, add
‘them together, and they will be always equal to the
diwifor if the work be right, and you muft carry one
to the next dencmination when it happens fo.

Queft. 26. A perfon broke, in debt for g 18903
but he gives up all his effeéts to his creditors, which
amounted to £. 661 - 1cs. how much then muft each
creditor receive in-the pound ?

Note, Had each perfon’s debt been fpecified, there
muft have been as many different ftatings, but in this
cafe, but one, thus:

Lo L. s Lo
If 1890 be 661 - 10 I
20
1890)13230(7 fhillings in the pound. 4n/:
' 13230
ks

Ia P ROOF.
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PROOF. '
Debt., £ 1890

Z

20)1323]0

B ————

L 661 - 10 effe@ts

Now, fuppofe for example’s fake, that any of the
creditor’s debt or demand was 58, what muft he
receive ! . Say, if £ 1 be 7 fhillings, what will L 8
be, and you will find it £ 20 - 6 for his part; and fo
for the others, be they more or lefs,

Zyro. 1 am extremely obliged to you, for your
explaining things to 'me in this manner.

Philo. 1 have no other aim but your advantage ;
nor fhould I have been fo long and particular, but that
your knowledge in this ru/e is the foundation of all
the higher rules, and even of the mathematics itfelf,
thoufands of examples more, ’tis true, might be given
you; but as they depend upon what you have feen, and
your conftant practice, I fhall give you but one more,
which in fome meafuze varies from the former ones,

Quef.
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Quefl. 27. A woollen-draper bought of a clothier,
an equal quantity of four forts of cloth, which coft
him £ 367 - 10s. Some coft 18s. 64. fome 145. 34.
fome 115 64. and fome 4s. 9d. per yard: how many
yards of each had he? -

Rule. The method of working-all fums of this f{ore
is this: add all the different prices together into one
fum, which is the $7/# number; then 1 yard, or 1 /4.
¢, will be your fecond number, and the whole fum
laid out your #bird number,

" The work,
‘ 3t o,
Firft, T add all the different prices thus; 18 - 6
: : 14 -3
11 -6
e,
£- St ,{:. £. s, £. 2 - 9'-
Itz - g 1 367 - 10
20 20

o

49 fhillings 49)7350(150 yards of each. /.
. 49 |

245

245

e e )

270

Tyro. I perceive the nature of it plainly .

Philo, Indeed, Tyro, if you underftand thefe ex-
amples, you are able to folve any common queftion
relating to bufinefs.

N. B. My intent, Tyro, was to have given you here
a notion of timber-meafure, and how .to gauge a com-
mon cafk, cooler, or piece of malt, &¢, or to meafure

¥3 any
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any regular piece of ground; it being not only di-
verting, but alfo ufeful in the country, and very {a-
tisfaCtory to parents, when their children have fome
knowledge of thefe things. But I fhall referve this for
a, dialogue by itfelf, and only leave you a few quef-

tions for practice,

QUESTIONS 10 extreife the Jearner in the Rule of Three.

28. The rents of a whole parith amount to £ 1750,
gnd a rate is granted of £ 32-16-3; what is that
in the pound ! 4n/f 44, X,

29. A bankrupt is indebted £ 2980 - 10s. but
all his effefts amount but to £ g31-8 - 1%; what
have his creditors in the pound? =~ Znf. 6s. 3d. ;

30. Bought alighter of coals, containing 33 chal-
drons, 12 bufhels, for which I gave fs50; what do
they lic me in per buthel?  4n/. 104, ;

3t. Bought of a Goldfmith 4 /2. 11 0z. 10 dauvts, of
plate, at 5s. 44. per ouncé; what does it come to?
dnf. Li5-17-4.

32. What is the intereft of £ 631 - 5s. for a year,
&t '3 per. cent 28 Anf. L 18- 18- 9.

33. What comes the commifiion of 245 - 64 to,
at 23 per cent? Anf. [6-2i-7 3, L,

34- What muft I give for the 5 parts of a fhip,
that is worth £ 635 - 55. A9/ L 119-2- 2%,

35. Shipped for Barbado:s 500 pair of ftockings, at
3s. 64. per pair, and 1650 yards of baize, at 15 4. per
yard ; and I have received in return 348 gailons of
rum, at 6. 84. per gallon, and 750 /4. of indigo,
at 1s5. 64. per /b. what remains due upon ty adven-
tire > Anf. 24 -12= 6.

Rule. See what the ftockings and baize ¢ome to,
and add them together; then fee what the rum and
indigo both come fo, and fubtra& it from the other,
you will find- the anfwer as above.

36. How
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36. How many bricks g inches long, and 4 inches
wide, will floor a room 18 feet fquare ; that is, 18 fece
wide, and 18 feet long?

Rule. Firft, find the content of the room in fquare
feet, thatis, multiply the length by the breadth ; then
multiply that produé&t by 144, will bring it into fquare
inches: this done, multiply the length of the brick
by the breadth, it is 36 inches, which is your divifor,
And the anfwer is 1296 bricks, 2 thirds.

. How many 10 inch tiles will floor a malt kiln
16 feet long, and 14 feet wides An/. 322 55. Rule.
Multiply 1o by itfelf, is the contents of one tile in
fquare inches ; then find the contents in the room in
inches, and divide by 100, itis 322, and better thana
balf. :

38, Bought a ton of iron, which coft £ 19 - 105,
there being in number 3z bars: T defire to know the
price of each, and what they weigh one with another,
Anf. 125, 24. %, and each bar weighs 2 grs. 14 /5.
3G, There is a ciftern that holds 4 hogfheads of
water, (allowing 63 gallons to the hogf{head) in which
are placed two pipes, the larger of which will difcharge
1 £ gallon every minute ; but if they both be fet opent
they will difcharge z 7 gallons every minute: I de-
mand in how Jong time thé ciftern will be filled by
each pipe alone, and in how long when they are both
fet open together. 4z/. Gieater pipe will fill it'in 2
hours 43 minutes ; the fmall one in ¢ hours 36 mi-
nutes ; and both in 1 hour 52z minutes.

40. There is a fteeple, which ftands right upon level
ground, whofe thadow meafures 75 yards, at the fame
time that the fhadow of a ftraight walking ftick,
which is a yard long, meafures g feet: I demand the
height of the fteeple. An/. 45 yards.

I4 A1 As
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41. As ] was beating on the foreft grounds,
Up ftarts a hare before my two grevhounds;
T'be dogs be light of foot, did fairly run
Unto her 15 rods, juft 21.

The diftance that fhe ftarted up before

Was 4 fcore, 16 rods juft, and no more:
Now this I'd have you unto me declare,

How far they ran before they caught the hare ?

Anf. 336 rods. '

D A EAOUGITRS =V L

SARCE 190 N v L

The Rure of Three Znwerfz, or Reciprocal Proportion,

Tyro. W H AT do you mean by the Rule of Three
Inverfe 2 :

Philo. " Itis otten called the Rule of three Rewerfe ;
that is, it is contrary to the Rule of Three Direft, For,
as in the Rule of Three Direc, you multiply your fecond
number by your z4ird, and divide by your fr/#; here
you multiply your fecend by your JSirfly or your fir/? by
your Jecond, and divide by your z4ird, and the Jourth
number 1s the anfwer,

Note,. Your third and firff number muft be of the fame
name or denomination, as in the Rule of Three Diresz,
and the fourth number or anfwer, will be of the fame
name as the /ond number,

Quep.
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" Quep. 1. How many yards of fhalloon, 3 qrs. wide,
will line 4 yards of cloth, which is 5 qrs, wide? A4n/,

6 yards Z,

As in the Rule of Three Dire?, {o here alfo, the
queflion, or demand lies upon the 74/4 number.

grs. yards qrs.

If §——p—o3
5 firft number
3)zo0 ' Anf. 6 yards, and 2 remains,
—— which I place a top of the 3, thus -
Anf. 6 % 2, and it is 2 thirds, So is the

anfwer 6 yards %.

Queft. 2. If when wheat is 35, 64. a bufhel, the
three-penny loaf weighs 4 /6. 2 oz. what ought. it to
weigh when the wheat is 5 fhillings a bufhel? Anf

2/b. 11 oz,

2 .15.‘ 0%s 5o

J. L] ]
If 3 -6 4 - 2 5 3
I2 12 0. .1 /b, troy 12
42 pence 50 6o
42
100
200
6lo)z10]0
12)35 o=v

2 /b, 11 0. Anfs
I 5 ' fo[ﬁa



190 7% RuLk of THREE Tnverfz,

Queft. 3. A regiment of foldiers, confifting of 1000
men, are to have new coats, each containing 3 yards,
z qrs. of cloth, that is, 6 qrs. wide, and they are to
be lined with fhalloon that is yard wide ; how much
cloth will it take for their cloaths, and how much fhal-’
loon will Iine them ! 4u/. 5250 yards.

Firft, fee how much is in their cloaths, thus:

1 coatis 3 Yards 2 grs,
4

Y

that is 14 ¢rs.
1000

14000 grs. in all

grs. g7se Yard.
Then, it 6=—=14000 =====— 1 fhalloon
6 it

4. ?,".fn

-“Third number 4)84000

4)21000 grs;

szg0 yards, #zf

Quefh.
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Queft. 4. An acre of land contains (according to
the table) 40 rods in length, and 4 in breadth, what

muft be the length to make an acre, when the breadth
is 15 rods?

Breadth Length Breadth

If 4 40 15
4
15)160(10 rods
15
~ 10

5% yards 1 rod
—_— - Rods ¥ds Feet
15)s5(3yards. A4nf. 10-3 = 2
45 : ‘

10 .
3 feet 4y
15)30(2 feet
30

o
~ Quept. 5. If £ 100 in 12 months gain £ 4 intereft,
what principal will gain as much in 8 months? A/,
i50. : :

Months L. Months

If 52 ceme 1 OO e B i
12 3 e
8)1200
£ 150 An/.

Queh.
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. Ruefl. 6. An army of foldiers confifting of 8co,
befiege a town, having with them provifions for 3
months, but as they could not take the town in that
time, the General was willing to make the fame pro-
vifions laft ¢ months, allowing each man the fame
daily provifion : The queftion is, how many men muft
there be that the provifion may lait them g months ?

Months  Men  Months Men
Pl §oo 5 800 for 3 months
3 480 for 5 months
5)2400 320 difcharged
480 A/,

The laff QUESTION waried.

* Note,This queftion is fet in words on purpofe, T yr0,
o puzzle you ; but you muft obferve, that in all fuch
fort of fums, the circumftance of what is done is never
to be minded: for, fuppofe 1 thould fay thus:

If 800 men in 3 months eat 10000 penny loaves 3
how many will eat the fame in 5 months, at that rate ?
Anf. 480 men as before: fo that the aion, or cir-
cumitance of what they do is nothing, let it be eating,
drinking, or any other thing, »

Tyro. I underftand you, Sir, and thank you for this
obfervation ; and I thirk you have given me fufficient
examples., _

Philo.  All other queftions are done after the fame
manner, If you are perfedt in thefe, you will eafily
do the following ones.

QuEsTIONS
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QUESTIONS fo exercife this RULE.

Quefl. 7. If when wheat is fold for 3s. od. a bufhel,
the {ix-penny loaf weighs 5/b. 10 0. how much ought
it to weigh when it is half a crown a buthel ? 4n/.

8/b, g oz.

Queft. 8. How many yards of matting, thatis 2 feet
wide will' cover a room zo feet long and 18 feet wide.
Ar/. 180 feet, or 6o yards,

- Queff, 9. How many yards of paper, 3 quarters
wide, wil be fufficient to hang a room that is 24 yards
round, and 4 yards high ? A4n/. 128 yards. '

Tyro. Thefe queftions are fufficient, fir.
Phils. Then we will proceed to feéion 2.

SECTION IL

Of Plural Proportion, called the Double Rule of Three
Direét,

Tyra. HAT is plural proportion, or the double rule
of three direct 2 ]
Philo.  Plural proportion is when 5 numbers are given
to find a fixth; which fix numbers, or anfiwer, is found
by two ftatings of 2k fingle rule of three direlt.
Tyro. This is very difficalt I imagine; for how am
I to know how to make the firft ftating.

DerFINITION and RULE.

Philo. In every regular fum in the Double rule of
three direc2, the firlt three numbers always fhew the con-
ditien, or fuppofition; and the other two, that is, the

two
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/t_wo laﬁ, fhew the demand. The anfwer of the'quef-

ftatings, like as in the Jingle rule of three diress,
Zyro. Cannot thefe queltions be done at one ftating ?
Philp. Yes, by a rule generally called the 74/ of
three of s mumbers, and thag with a great deal more
eafe, as you fhall fee by and by ; but we will give an
example here, ; ‘ : :

Quef, If £ 106 in 12 months gain £ 4 intereft ;
what will £ 175 gain in 9 months, A/ £ 5 - s,

" < e : pLe
Firft, if 100 gain 4 what—.» : oy

, " e | Here I find £ 17¢
——  gains £ 7 in twelve

1J00)7foo  months, Therefere,
—— I fay in the fecond

Y {tating
Months £, Months

If I2=—me g

9

12)63 e
L §====—1 remaing
20
Sartie divifor 12)60

5 thillings

O»
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Or thus:

You may begin with the /econd, shird, and fifth num-
bers.

.. Months L. Months
Firlt, if 12—be—=g———g 4n/ £ 3.

L Lo et 11idbs
Then, If 100—3—=175 dn/. £ 5 - 5

‘Nits, See the proof of this queftion in the firlt ex-
ample of the next rule inver/e.

bnge/f."z.z If 600 feamen in one week eaf 1500 /4. of
ef ; how many' /4. will ferve 120 feamen 12 weeks ?
Anf. 3600/b. See Example 2, in the next rule.

All queftionis in this rule being done after the fame
“thannef, I fhall leave other examples for the rule of
1hree of five numbers, by which they are done with more
eafe ; and fhall onllz give You a notion of ftating quef-
tions here and in the double tule of three inverfe.

A RULE to flate, or knodv the watare of a queftion, and
10 know the certainty of your three firt numbers, and
the name of the anfwer.

You know there are fiwe numbers given to find out
a fixth ; mind then you carefully obferve what name
. jouf anfwer is to be in: this being done, “place your
5 numbers in two rows, @iz. 3 in the firft row, and 2
under them, leaving a blank fpace under that number
which is of the fame name as your anfwer is to be in;
-{o will you fee both here, and in the next rule, the or-
der of both thefe double rules of three direct and inverfe.

Take
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Take the firft queftion, where your anfwer is to be
in pounds, and rank the number thus, as the queftion
itfelf runs,

If £ 100—~12 months L4
L 175—¢ months  * -

* Here you fee the blank, or vacant place, is moneys
therefore, money muft be your middle number of the
three, and money will be the anfwer. Noze, The blank
muft fall under the fuppofition, which here is L 4

1 Second QuEesTion.

If 600 feamen——i week—1500 /2,
120 feamen—12 weeks *

* This third number in the fecond row, has a blank
place under you fee, according to the order of the fum 3
therefore, 1500 /5. muft be your fecond number in the
firlt ftating, and your anfiwer will alfo be /s,

Zyro. 1 humbly thank you, fir. ¥

Philp. 'There are many other ways of varying this
rule; but this is fufficient for your purpofe at prefent,
See the rule of five numbers.

. SEC.
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SECTION IL

7% Double Rule of Three Inverfe, called alfo Plural
Proportion.

the laft ?

Phils. A great deal ; for though here be 5 numbers
given to find a fixth, yet you will find it much more
Gificult to fate the queftion here than in the other;
but obferve the following direétion.

Tyro.WHAT is the difference between this rule and

R U L E.

1. As in the double rule diref?, fo alfo here are 3
aumbers in the fuppofition, and 2 in the demand.

2. Place the numbers in order, as in the laft rule,
wiz. 3 in one row and 2 in the next, leaving that
number with a blank place under, which will be the
fame name of your anfwer, obferving well where the
fuppofition lies.

3. This being done, you ftate the queftion with 3
numbers firft, as before; which is wrought according
to the fingle rule of three inverfe.

& If your firft ﬁating; be diref?, the fecond muft be
inwer/fe ; for both are never dired?, nor never inver/fes

Quefly



198 Zhe Douprk RULE &f Turer ]r'z'z/é;;/é.

Rueft. 1. If £ 100 principal * in i, months gain
4 intereft, what prineipal will gdin 5 guineas [z,
£5 - 55.) in g months » Anf. £ 175 principal.

* Notey, The word prineipal fignifies the money put
out to intereft,

Here you fee there are three numbers in the fuppo-
fition, @iz, £ 100, 12 months, and £ 45 and 2 in the
demand, o7z, £5-55 and 9 months,

Now obferve, that one of thefe two in the demand
muft be the laft number in the £rf fating, and the

other the laft in the Jecond flating, “and one muft be al-
ways inverfe, :

: Mombs L. C Miaih,
Firft, inverfes If 17— i {ole; o

Mu]tiply £ 100 by 12, and divide by 9, you have
£ 1333 wize £133-62 3, Then,

£. S dy B

: L
Secondly, dires. 1f s [ ¥ SO0 SRl 5 < ie

Eji'ere I reduce the fir2 and laft numbers into fhillings,
the /ficond into pence, and by the rule dire, 1 find the
aniwer £ 175, the principal required,

2. Or thys:

THar L e 4
1. Direz, If RN L b e L L

Mol v Ls 5. Wlenshs
2. Inverfe, If M3 el i S,
as before, \

2?‘1( ¢ //}o
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* Quef. 2. If 600 feamen in 1 week eat 1500 b of
beef, how' long will 3600 /b, ferve 120 men at that
rate. 4 , ,
Men  Week lbs. -

Here, If 600 ] =1 500
3600 lh. ¥ 120 men

Firft, Stating‘ Inverfe. I 6001120 Anfi 5 weekss
Secondly, Dirett. I 1500~5——36C0 Anf. 12 weeks,

% See the fecond queftion of the laft rule.
" qyre. Tunderftand it a little, but cannot fay 1 am
perfet in it

Phil». It is of no great fignification at prefent ; for
you will fee meré of it in the next rule: ;

Cah iy

L ECTPON IV
7 5e Rule of three compofed of five numbers.
Tyro. WHAT difference is there between this and

the other two preceding rules?

Phila. Only this, that all queltions in the double
rule, of three direlt and inverfe, are performed here
=t one {taring.

Tyro. So you faid before, T remember ; pleafe, there-
fore, to give me a rule to work it by ; for, I think that
is much better than the trouble of two ftatings.

Philo. It is fo in general, but not always: however,
it is eafier, and better for the learner upon the whole 3
for here, as well as in the two. former rules, the dif-
ficulty lies to know whether the queftion be diret, ot

1il=
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inverfe. This being known, the manper of flating the
queftion wil] be eafy, and the work ag eafy.

4 flanding ruls 10 Sate queftions,

1. As in the fingle rul, of three dire, fo alfo here,
the middle number governs the queftion ; and the an-
fwer will be of the fame name,

2. Having noted which the middle number is, the
other 4 are eafily known ; for the fawo that are in the
Tuppofition always are the zavs before the -middle num-
bers; the other 7200 are the demand under the third and
Jourth numbers,

Lafly, Always obferve, that your fir/t number be of
the fame name as YOUT fourth 5 and your ficond number
the fame name ag your ffth, 'This being done

anfwer,

Bxs
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ExampLe.  The firft queflion of the tawo laft rules.

Queff. 1.~ If [ 100 in 12 months gain [ 4 intereft,
what will £ 175 gain in g months. A4n/ £ 5 - 5.

£ Mebs, L2 L. Mibs.,
If 100—12 gain 4 175 9
: 9

12
1200 1575
4
12]00)63]00

£ 5 - 3 remains
20

P

12)60—

A o remaser

5 fhillings

Arf [, 5 - 55. See the firft example of the laft rules,

Queff. 1f 6oo feamen, in 1 week, eat 1500 /. of
beet; how many /4. will ferve 120 feamen 12 weeks?

Men  Week 15, Men  Wecks

If 600 1 1500 12012
I 120
6oo 180000
12

et

6100)21600[00

e

3600 s, An/. i
See Ex. 2, in the double rule dired?,

. Ano-
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 Another rule for the more eafy flating a, queftion. :

1. Note, If you obferve the two foregoing examples,
they are ftated juftas the numbers follow one another
in the words of the queftion ; but it very often happens
that the numbers in the fum lie contrary to the order
they ought to be placed in; therefore, you fhould turn
the queftion into other words and it will be eafier. Or,

2. Set all the numbers down as they run in the
queftion, writing the names over each ; then confider
what your anfwer is to be in, and place that down a-
freth for the middle number 3 then the zwo where the de-
mand lies muft be your fourth and ff2h, and the other
two your firfl and fecond numbers : the £r# muit be the
fame as the fourth, and the fecond the fame as the f77h.
See the next gueflion.

Queft. 3. If £ 4 be the wages of 8 men 10 days,
‘what will it coft me, or what muft be the wages of 32
men 12 days? An/. £ 19 -4s.

Here, as before dire€ted, I place the numbers after
one another, thus:

Lo Men Days Men Days :
If 4 8 10 22 1z. wrong ftdted.

Now, here the middle number is days, but fhould be
money, becaule the queftion fays, what will it coft me,
for 32 men 12z days; therefore money muft be my
middle number, and then, 7y70, the true faring will
appear eafy as follows :

Men  Days L. Men Days
Thus *, 8 10 4 32 12. Anf. £ 19-4s.

Now here, Tyro, the ftating runs like the words of
the fum, as follows, which is very natural.

* If 8 menin 10 days coft me £ 4 for wages, what
will 32 men coft me in 12 days, at that rate? 4n/.

as before.
RQueft,
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Queft. 4. (4 proof of the firfi queflion in the laft rule)

perfon put out 175 pounds to receive intereft, and
when it had continued 9 months, he received principal
and intereft together £ 180 - 5s. I demand at what
rate per cent. per annum, he put his money out at? A/,

4 per cents per annum.

Here the words of the queftion are not like the /2as-

ing. You muft obferve then to proceed as under, in
all queftions of this nature.

Rule, Take the principal from the intereft and prin-
cipal together, the remainder will be the intereft for the
time it continued, and ‘then the ftating will follow,

Thus, Principal and intereft £ 180 =55,
Principal put out — 175 =

~ Intereft for g months — L5 -5

L. Mths £ So L. Mibs.
If 175—9 gain 5 - 5 intereft, what will 100 in 12

Here, according to the rule, bring your z:ddle num-
der into fhillings ; then multiply it by your foursh and
Sfth, for a dividend ; this done, multiply your £r/# and
Jecond together for a diwifer, and the quotient will be
8o fhillings, or £ 4, the rate he put the money out at,

Tyro. 1 heartily thank you; and I find by this I fhall
be able to anfwer Mr. Coker’s 1aft queftion in the double
rule of three direi?, which before always appeared very
difficult to me.

Pbhilo. You fay very right, Zyro, for the queftion is
done after the very {ame manner ; therefore fhall give
you only two or three examples in the double rale of
three inver/fe, and leave you to pralife the other ex-

amples.
QuEs-
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QueEsTrIoNs Inwvef.

2. The rule for gueflions inverfe is as follows : the
3 numbers belonging to the fuppofition muft be your
S, Jecond, and third number, and the demand is your
Sourth and fifth number. Thefe being obferved, the
rule is, multiply your fecond, third, and fourth together
for a dividend, and your firft and ffzh together for a
divifor, and the guotient is the fame anfwer as your
middle number. :

Quefts . (A proof to the wery lafi queflion, and of
queflion 1 in the laft rule) if [ 100 in 12 months gain
£ 4 intereft, what principal will ¢ guineas gain in g
months ? ;

Here, as the principal is to be the anfwer, fo the
principal (wzz. £ 100) muft be your middle number.

Lo Months [. _ L. s. Months Y.
If 4—12 be roo principal, whats.- 5 be g /. 175,

I ftate the queftion according to the firft ftanding
rule, making my fir/ and fourth, and my fecond and
Jyib alike; this done, I bring my fr# number into
thillings (wiz. 80) becaufe the fourth muft be brought
into fhillings : this being done, I multiply the jzcond,
third, and fourth together for a dividend, and the fir?
and fifth together for a diwifor, and the gquotient is
L 175, the principal required.

Quefl. z. If 600 feamen in 1 week eat 1500 /4. of
beef, how long will 3600 laft 120 feamen ?

1b. Men - Weck /5. Men
If 1500—-600 1 3690 120

Here I multiply the fecond, 14ird, and th tog
for a diwidend, which is 2160000, and m/)zbjfr/} af,%c?ffz
for a diwifor, which is 180000, and 11
weeks,

the guotient is 12

Quef.
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Qaef. 3. it coft /240 for 6o fervants in 8 weeks,
how long will £ 140 ferve 8 fervants 2 An/. 35 weeks,

Tyro. Sir, thefe examples are fufficient, I think.

Philo. 1f you are well grounded in the nature of the
rule, that is enough ; for you may fet yourfelf fums at
any time by way of exercife, And now, Zyro, I will
give you a notion of zare and zre,

8 EiQ T i@ dNeos,

TARE ond . TRET.:
.‘Zj:ro.WHAT do you mean by rare and srer 2

Philo. Tare and trer are allowances made
in buying and felling commodities that are liable to
lofs or walfte,

Tyro. What are the general names belonging to
this rule, .

Philo.  They are 6, wiz. grofs, tare, tret, /alzle,
¢lof, and neat, » ;

Zyro. Pleafe to explain thefe in their order.

Philo.  Firft, Grofs fignifies the whole weight of any
commodity, or parcel of goods, bag, or box, or cafk,
and all included thus: fuppofe I had a. box of tea,
bag of fpice, or catk of oil, which weighs 120 /6. | fay
it weighs 120 /b. grofs.

Secondly, {areis an allowance made for the weight
of the box, bag, or cafk, and what hangs about it,
and is to be taken out of the grofs, and then the re.
mainder is called the neat, or clear weight of the com.-
modity : thus, fuppofe the foregoing box, bag, or
catk, after the goods are out, fhould weigh 16 /6 then

K 1 fay,
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I fay, it has 16 /5. zare, which I fubtraét out -of the
grofs 120 /b, there remains 104 /6. neat, thus:

Bought a box of tea, Grofs 120 /.
Tare 16 1b,

C—

Neat 104 /b,

Thirdly, Tret is an allowance of 4 /5. for every 1043
that is, 1 /b, is allowed for every 26 /6. for fuch com-
modities are liable to wafte, moths, duft, &,

Note, When there is sret in the fum, then after the
sare is taken from the grofs, the remainder is called
Juttley inftead of neat.

Note 2. 'To find the zrer pounds, divide the fuzrle
pounds by 26, and the guotient in the tret, which fub-
traded from the futtle gives the neat.

Thus, A box of tea, Grofs 120 /6.

Tare 16
26) 104{4 tret —— '
104 Suttle 104 /4. which divide by 26
a2 Tret 4 b,

o

Near 100 /b,

Feurthly, Suttle pounds are fo called (as was faid be-
fore) when there is zes in the fum ; for when there is
no trer there is no futtle, and the #ret pounds are al-
ways {ubtra&ed out of them, as in the above.

Fifthly, Cloff is an allowance of 2/b. for every 3 Cuwr.
for the turn of the fcale, and for fmall draughts; but
this is allowed only in fome particular things and cafes.

Sixthly, Neat weight is the clear weight of the com-
modity after all the allowances are made.

Tyros
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Tyro. Sir, I underftand you very well; but if I re-
member, you told me, (in page 164) you would fhew
me a thorter method to reduce Cwts. and grs. into /és.
than you did in page 121.

Philo. 1did fo; and will now thew you all the ways,
and leave you to take your choice.

To reduce hundreds and quarters info pounds.

Examrre 1. Reduce 17 C. 3 ¢rs. 15 /4. into /s,

C. grs. lb.
Firf? method 17.- 3 - 1§
4 C. grs. lb.
——  Second method 17 - 3 - 15%
71 17
Common way 28 17
573 Add . gg for the 3 ¢rs.
143 . —— 15 lbs.

e Arf. 2003 /6. See p. 121,
Anfs 2003 lbs,

* Note, Tn this ‘method you muft always et the C’s
down 4 times, @iz, twice under one another, and the
other two, each one place more towards the left-hand ;
then eount how many /4s. there are in the odd ¢7s. and
lbs. (which are here gg) and always place them under
the units, tens, as above, and adding them together,
you have the anfwer.

Note, This method is fhorter than the frf#, and
more particular when there are many figures in the
given bundreds.

Kz ; Third
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Third method. Multiply by 112, and take in the odd-
pounds, A |

C. grs. 5. i 5.
. XT7'=*3'- 15 s ' 17 dnd gg
Xre *

Fa—e—

Anf. 26013

* Here Imultiply by 112 in 1 line, thus: I fay,
12 times 7 is 84, and g odd /4s. make g3, 3, and I
carry g ; then 1z times 1 is 12, and g I carried is 21,
and the other g I take in alfo is 30, that is o, and I
carry 3. Lafly, 1fay, once 17 is 17, and 3 I carried
is zo, which [ place by the fide of the other 2 figures,
and it is done.

This is alfo fhorter than the fr/t method, but fome-
thing more difficult till you learn to multiply by 112
very well, as you will fee in Ex. 2.

&5 Fourth method. The beft way, (in my opinion)
is this laft method, which is this : multiply the C’s by
12 only, always remembering to place the two firft fi-
gures out towards the right-hand ; then fet the odd -
pounds under, and. add them together as they ftand,
it is done.

C. grs. 1b. C. .
Thus, 17 -3 - 15 s 17 %g91
204
99

Anf. 2003 lbs. as before.

There is no occafion to fet down the 12 under the
17, when you multiply ; for it is ealy to remember you
multiply by 12. I fay then 12 times 7 is 84, (which
4 1 place 2 figures towards the right hand of the ;17)

that
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that is 4 and I go 8; then 12 times 1 is 12, and § is
Zo, which I place to the left of the 4, fo that the z
falls under the 7 ; then [ fet down the 9g odd pounds,
and add them together, ‘they make 2003 /bs

1 Notes But you may do it yet fhorter by ufe, and
full as eafy, and that is by taking in the 99 as you mul-
tiply, which will fave the trouble of adding it after-
wards. ,

€. 1o
Thus, ¥7 - 99
303

2003

Here T fay, 12 times 7 is 84, and g is 93, 3 and.
Tcarry 95 12 times 1 is 12, and g I carry is 21, and
the laft 9 belonging to the g9 makes 30,

Now, the reafon of this will appear plain, if you
confider that 17.C, is 1700 /4. and 17 times 12 /b
therefore, I only fet down 1700 /4, and add 12 times
17 toit.

Thus, 17 C. is =— 1700
More, 12 times 17 is 204 add

Anf. 1904/, in 17 C.

1700—099 /4,
So alfo- 303 is 12 times 17, and g9,

R il

2003 as before

& Note, Or you may do it fhorter yet, only by
putting or joining the odd /s, by the fide of the (s
(making a dot between them for diftin&ion fake) then
multiply the C’s'only by 12, placing 2 figures out from

K3 them,
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them, as before dire@ted, and you have ths anfwer,
which will fave the trouble of taking in.

Thus, 17 -99 I fet down 17.99
204

Anf. 2003 /8,

Here I multiply 17 only by 12, always placing the
two firlt figures to the right-hand : then add the two
lines together.

Example 2. In 47 C. 1 ¢gr. 26 /b, mear, how many /s,

Giign) b G :
Here 47 - 1- 26 is 47 54 muliiply 47 only by 12,
47 multiplied by 121s 564

- —

¢318 An/.
Example 3. In 86 C. t gr. 17 /b. neat, bow many lbs,

C. g lb C. /.
Here 86 - 1 - 17 is 86.45
86 muldplied by 12 1032

0677 An/.

Here I join the odd 4¢ /4. clofe to the 86 C. and then

muliiply 86 only by 12, placing two figures out as
before.

Tyro. Very well, fir, T underftand what you have
fhewn me; but fuppofe the odd pounds amount to
three figures; may I join.them to the C’s then ?

Philo. No, only 2 of them ; and place the other
figure (which will always be 1) under the units place
of the (’s, as in the following example,

Ex-
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Example’ 4. Reduce 89 C. 3 grs. 21 16, neat, into /bs.
That is, 89 €. and 105 /4. Thus, 89

grs. zt b, is 105 /b.
89 multiplied by 1z is —— 1008

—_—

Anf. 10073 iba

Here 3 grs. 21 Jbs. into 105 /bs. and becaufe there
are three figuies, I place the r under the g, and thus
for all fuch examples,

Now, Tyro, I will prove this laft example by the
other three metheds, and leave you to take your choice
as pradiice or fancy direét.

C. grs. 1b. C. /. s 2 15,
89 - 3-21 Secondly, 89 - 105 Thirdh, 89 - 105*
4 89 112
slgsl gii - oriad g
359 89 10073 /b,
28 10§
2873 1007306
720

10073 /6, common

* This third Method is certainly very fhort, if once
you can multiply well by 112 : for obferve, I fay, 12
times g is 108, (and g the odd /6s.) is 1135 3, and I
carry 11 ; then 12 times 8 is g6, and 11 is 107, and
the 10 /b.is 117, thatis, 7, and 1 carry 113 /aftly, I
fay, omce 89 is 89, and 11 I carried is 100.

Tyro. Sir, I heartily thank you, I fee now how it
is done.

Philo. 'Then I will give you one example at large.

K 4 Ex.
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Exampls s, Bought 3 hogtheads of fugar as under,

/ v Ci grs. 1B,

Grofs No 10— 11 - 2 - 15

2=—— 15 ~1~17

et s

Tarcof all 1 C. 1 gr, 2 s Grofs -3-18

Tret 4 06, for everyg 104, atg Tar{ 4? - ? =Y
56 thillings a €. #ear, what ¢

Bt g —. St

come they to ? _) Sustle " 43216
s WAL Suttle 4888 Mbs.
26)4888)188 rrar Tret 188 lbs,
— Neat 4700 lbs
228 . :
208
208
208 -

Then, if 1 C, wiz. 112 b, coft 2/ 163, what coft
4700 bs. near? A/, [117-105 -

Example 6. Bought 3 chefts of tea, each weighing
£r9/5, 1 C. 3 grs. 12 lbs. tare of each 1 ¢r, 5 /. at 45, 9d.
a /b. neat, what do they come to ?

Here being no trer, the zare taken out of the grofs
the remainder is near, Anf. £131-6-q. '

. .Tyro, 1am highly obliged to you, fir ; and am now
ready for the next rule it you pleafe,

Philo. The next thing I fhall inftrué you in is the
tule ef pradiice. |

DIA.
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DIALOGUE IX
‘S B C IO NELE
Of PRACTICE:

Tyro. HAT do you mean by practice 2

Philo. Pradice is only divifion of money,
and very much refembles reduftion afeending ; for here
you divide by as many' of /s as make one of the
greater. It is a fhort contratted way of the rule of
three diret, and faves the trouble of ftating queftions,,
by dividing by the parts contained in the whole.

Tyro. - Are not waulgar fradions often taught before:
grafice s T ;

Philo. ‘They are; but there is no neceflity for it:
if you can read a fraétion that js enough.  Thus, s
3,°L, or %, are thus read, 2 fivenths, 3 Sourths, T
eighth, and 1 twelfth. UP g ; :

Zyro.. 1 know this very well, fir.

Philo. 'Then you may proceed to work this rule as
foon as you pleafe ; but it will be neceffary to learn.
the following tables by ‘heart.s </ ' 1

e o P ¥ 'pARLE
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E-A R L E: 4. A A& BLE 2,
Ewen pa;‘z‘: of a fbilling. Even pqr;t: of a‘,{ Sterling..
Pence fglzi//ing!
6 1 (% ofafhill, |io 5
4 é ] 6-84. - =
3 : 5 :
Pty o & Raaind 13
l:; . 1S T 5 - . . 6
e 26a pis< g
< 7_% z To
z 5 1-84. 3T
B ¥ M R L 1-3d. 1%

" [ I J : L

Tyro. 1 will learn thefe tables as faft as I converi-
ently can. :

Philo. Very well ; then I fhall prbceed to give you
examples under the following ca/zs,

CASE 1.

When the fum is given in farthi:nig.s, thatis r, 2, or
3 farthings per /6. or yard, then only bring thefe far-

things into pence, Soillings, and pounds, and the work
is done.

1753 /6. at £ a /3, Here 1753 /c: at a far.

P

e i thing a /8.'s 1753 farthings ;
¢ 1dl% | 438-2 therefore, I only divide by
; ——— "4, by 12, and by 2o, and

1izlo)  316-64,

have £1-16-62 for anfwer,

[1-16-65 4n/,

(D]

iy
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Lngl L f175306.at3nyalb. Here 1753 is 1753 half-
_— pence. 1 divide theretore
1442 | 876-5 "7 by 2z to bring them into
—_— pence, and by 12 and 20, to
15.|2lo}  713- bring them into £’s, and the
—_—— anfwer is £ 3-13-0%, which
£3-13-0% dnf. isjuft double the firft fum,

at a farthing a /6. and is a
proof to it,

*3| §|1753 4. at 3 per /b. Here I fay 3 farthings is
——— the 1 eighth of 6 pence, and

6d.| | 219-3 dividing by 8, 1 have 219
——— fix-pences, and 3 farthings
1s.|2lc| 10l9-6 over ; then I divide by 2 (be-
e caufe 64. is 1 a fhilling) and

| [5-9-62 An/. = have 109 thillings, and 6d.

over ; then I divide by 20; to
bring them into £’s, and have

£ 5-9-63.

Kote, 1f you add the anfwers of the fr/? and fecond
fum together, you will find the amount to £ 5-9-6%»
which proves the work,

» There is another way to do this. Multiply 1753;
* by 3 farthings, and the prodad is farthings; then
- divide by 4, 12, and z0, :

1
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175310. at 2 per J5,

1314-3

£5-9-63  An/.

ards

2 1753 T at 1dper yd.|

14]6-1

L7610

T Note, 1 make
ufe of the fame

number, 1753, be-
caufe you may
prove the work of
one fum by ano-
ther, by adding the
produd@sofany two
-{together, thus: the
product of 3 far-

thing 'will prove
the laft fum of a
penny.

CASE a2,

When the given
price is pence and
farthings,then take

|things and T far.| '

Lol

Bl=

zlo

the parts for the
pencefirft,and then.
the parts for the
farthings,

E/lls ik B9
1753 at 13 ger ell -

‘146 <14,
36- 634 .

t HereIfay p
penny is the 2, of
a thilling ; ‘then F
@y, 1 farthing is
the § of a penny,

and dividing 146
fhillings by 4, I
have 36 fhillings,
and 2 remaius,
which is 2 fhillings ;
th-en;I fay, the 4th
of 2 thillings is 64,
and the 4th of . a
penny is 7; then T

(add them both to=

gether,which make™
1825, 7d. %, and di-
viding by 20, I
have £ g-2-71 for
anfwer

& Always re-
member that what
remains is fhillings
and pence, and you
mufitalfodividefuch

fhillings
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fhillings by - the

you have the true
anfwer,

/&,
1753 at 1% per %,

21]9 - 13

L10-19-1 % Anf.

of 3 farthings.

1&. o i3
1753 at 12

z1g - 12 |
36-6%'*

255 - 7%

Liz- K5y 7% |

* Note, Here 1
fay 3 half-pence 1is
the £th (as before)
then 1 fay,: v far-

3 halfpence, and di-
viding by 6, I have
36, and 3 remains,

fhillings ; “then 1
fay, the 6th part of
fhillings 1s' 6

fame figure, and|

* This you fee is
juft double the fum|

k. 2d

:zd

which™ 33 I call 3]

3 !
\pcnce, and the 6th]

2d

Bl

N]=

‘o =

|2lo

1£14-12-2. | A/

O

o=

2o

o=

Bl

%
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part of 1£ is I,
Thus you fee T

take the parts of

the remainder as
well as the parts of
the whole,

Pray obferve, Tyro,.
and look well at the:
example; for I fhall:
now leave you to:
yourfelf for a while..

Yards

[1753 at 2d. per yd..

e et e W — g, W )

29|2 - 2d.

1B,
I7ssatz%

392" zd
36 6]r '*

3218 - 8;%

£ 16-8-8L

0%, .

Anf.

Ji7a: at22

292 S
Ry

36fs - 2%

ot

A AN
IR Ell
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Ells
24, 11753 at 24. 3
I 7] 292-24
32| 73-0%
i 36 - 64_‘!
2|o| 401 - 8}
L20 -1-83 Anf. |
W i
3d| (1753 at 34.
z]o 4318 - 3
£21-18-3  Anf.
e 3 )
3d| 3 [1753.at 34. §
37| 438-3
30 - 65
2lo| 4714 - o
£z3-14-9% Anf. |
) v |
34| 3 {1753 at 33 /b.
3| % 438- 34
: 730z ¢
210] 51l1 -3%
4 Lz5-11-3%

PrRacrircsr

d

ol
3d| 71753 at 3 3 /5,

3] 5| 438 - 3.

109 - 63

2lo] 547 - 93

L£24 - 7-92 An/.

(]

Dozen

11753, at 44.

-

5814 - 4

£29-4-4 Aof.

Pl

-3
Pl
Pl [

.Lzlo‘

/.. d.
K753 at 4£ /b.
438-3

146 - 1

36.- 65

- 6210 - 105

£31-0-10% An/,

-

P9y /v
441 ;’-11753.at 41 4.
2| 8] 584- 4
/3 ~Ox
zlof 6517 - 42
£32-37-43

.



PR ACTXLOCE.

219
4d L1753 lb.at 4d 316, ¥ Or you may
: take the parts thus,
1 11 c84- : iz, 44, is % of a.
sl & 4 - 44 wiz. 4d. 15 5 of a
3| L 57}3 - 0% fhilling, as béfore'.-
30 - 0z
: o Or thus,.
z|o} 69|3-10% -
; : 4d| ¥ |1753/6; at 5% 6.
et VR s84-4d
4d| 5 1753 l6. at 5d. Ib. 219 - 1%
34\ Aty sites 2ol 8ol3 - 5%
146 - 1 x
ol - L 40357 Anf.
210 73 o= 5
_ * Herelfay, 15
£36-10-5 4n/. is ¥ of a fhilling,
‘ 2 and take it out of
Ells 1753, the top-line,
4d| 5 |1753.at 54. £ which ani{wers the
, fame end as the:
1d| 3| 5844 laft work
2 3] 146 -1 lb. 4,
36 - 63 44 Fgszatsd
2|0} 76[6- 113 V3l %) 584~ 44
05| 2191 %
£38-6-11% dnf. 36 - 67
3 311553 48, at sdilb. zlo| 83lg - 113
1 : . : )
3] i%'i 582,_- 4 [ 41-19-112 Anf
3| 1461 -
' 73.- OF 6d| L (175345, at 64, k.
Llo! 8ol3,- 5% z]o| 87]6 - 6.
Anf¥ (43-16-6| An/

£40-3-5%

Yards
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. Nl

élo

PrRAacT1cE..

(77 ards

91]3 - o3
£45-13-0% dnf:

* Here I fay 3
pence is the X of a
thilling in the fe-
cond line as well as
in the firft, becaufe
then I will be the
vz 3 whereas, if I
was to fay 64, is the
7 ofa fhiiling, then
I muft fay £ is the
=z Of 6 pence: now

{o by bringing fix-
pence into z parts,
the work is a great
deal more eafy and
natgral.o¢ 1 |

Byfbels. . 4.
1753 6% busbel

‘876 -6
73 - az

T P e e s it et g

94lg - 6%

e T tices. e mn—— ey

£ 47-9-6 A/,

]

1753 at64. £ yard

6d

N

54

14

24 is not fo eafy to
divide by as 12 is ;.

6d

B~

L]
Bl R

&
Nl

64|

I

Xz
8

zlo

N

o\~

lzlo

Bl OV

zlo

D

I
3

2 [175§

£ 49-6-03

0z, '
3 at-63 oz,

876 - 6
109 - 63

—

9816 - o2

Anf.

5. 4.
1753 at 7 /4.

T —

876 - 64. -
146 - 14..

10zlz -7

L 512227 dnf.]

Gallons
1753 at 75 gallon

-

876 - 64..
146 -1 |
36 - 63

105]9 - 13
£ 52-19-1% A/

1755706, at 71 /&,

876 -6
bl

2lojiogls 75 %

~Anf.

£ 54-15- 1
4-15-7% =
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4d

(%)
Pl D
oof =

-

Pl Bl

2‘0

N

2o

P‘R_ACTrc

1753 ells at 73

584 - %
438 €3 ¢
109 - 6%
1r3lz- 1% |

L6-12-1% Anf.

Or you may fay
6d. ist, and 14,18 %,
and 2 is the & of
6 pence :

1753 yards at SZ.

584 - 4
584 - 4

e — — ——, W) [, PR———

11618 - 8

[58-8-8 Anf
Or you may fay
6d. is £, and 2d. is

84. is Z of a fhil-
ling, you may mul-
tiply by 3, and di-
vide by 2.

1753 /b, at gL
876 - 6

292 - 2

36-- 6

— . g S p—

I .
% of 6 pence; or as|

e —— o ——— . W—————

4d

4

(S &

4d

Pl RN,

| -

N
(@) ol i

| =

zlo

64

©
Bl D,

64

D=

©l-

i |zlo

E

2] o] )

2 221
1753 pair at 8%

534 - 4
584 - 4
73 - 0%

24|t - 8% An/.

e

[62-1-8% /.

PR = T

4

SORTRRE TN T T RS

[63-18.22 Aﬂ_/:{

e et o e i . W

17573 b, at 9d.
876 - 6
438- 3
1314 -9

——— . s Gt = ——

£65-14-9 Anfi

111753 yards at 0%
1l 87,6 -6
tz| 438 - 3
36 - 6%
2lo| 13511 - 3%
£67-11-3%" 4An/-

El/s:
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64| 71753 ells at g—-
3/ > 876 - 6
3| 6| 438-3
73~ 0F
2[oj138]7- 9%
£69-7 9% /.
64| %1753 /b. at 9%
3d) 1| 8,6 - 6 |
3 3| 438- 3
log - 61
2lo 14214 - 31
L71-4-5% .
64| X 1753 ells at 104,
44| 11 876 -6
584.- 4.
.zIo 146l0- 10.
£73 010 4oy,
64| 211753 oz, at 103
34 £1 876 6
14 1) 4383
3| L] 146 -1
36 - 65
2|0 14917 4%
L74-17% dnf.

Pracrice

6d

6d

z [1753 6. at 1oL f
3d| 7| 87,6-6
13 2] 438+-3.
219 - £
z|ol153]3- 10L
£76-x3-10—z’¥ Anf.
- ‘M"“-——-
6d| 7 1753 ox. at 104
3d| 3| 876 -6
’%i‘ 438~ 3
Pleseim2 LOhet T
W
zloj157lo - 43
£78 10-43 An/.
211753 oz. at 114,
4d| 51 876 - 6
1d) 31584 -4
146 - 1
z'o]160[6-11
1£80-6-11. Anf.
64 111753 ellsat 11}
876 -6
P
i 584 - 4
1| £ 146 -1
2 sl 26568
z]o|104|3- 54
| 1£82-3-52 4.

16,
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6d| L 1753 /. at 113
21876-6 .
1z} 3| 584 -4
Z1058 ¥y

2

6d
44

Ol

lo/16719-11%

. S e — ———

| 1.

tli7s3at 11d

11876-6

1] 5844

6 219—1-5
36 - 63

s
[©)
=g

~
L]

s 5
[=)Y

,
v
&lw

b

1s 2|0 17;'13 at 124.

i et et e ) S P W

And thus, Tyro, I have
fhewn you from one far-
thing to a fhilling, how
to take the parts, fo asto
do any fum for any pum-
ber of Jbs. yards, &c. You
may by your own practice
take the parts in what man-
ner you pleafe, only remem-
ber this fanding rule, That
when you take the parts of
a fhilling, you muft divide
the top number by fuch
parts ; but when you take
the parts of any part, you
muft divide fuch a part by
the number of parts, and
not the top line. Do you
underftand it ? ,

Tyro. 1 do, Sir, very
well 3 but pray, fuppofe the
price exceeds one fhilling,
how muft T do then ?

Phils. That you will foon:
learn by the following Casks

CASD
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QASE 7%

When the given Price exceeds one fhilling, or 12
pence, but is lefs than two fhillings, then let the top
line or given number, ftand as it is given, without
drawing any line under it 5 for that is the price or va-
Iue at 1 thilling ; then take the parts, as before, out
of the top line, or given number, and add the faid
parts and top number fogether, you have the anfwer
in thillings, pence, and farthings, which divide by 20,
as before;

EXaMPLES above tavelie pencey and under tawo Soillings,

34] 3170378, at 154, 6d| £ (1753 ells at 194, %
438 - 34, 17| £ | 876 - 64, :
» 219 - 1%
zlo 219[1 « 3
——— e Al 284]8-7%
{,"109-11-3 Anf. e

T T— W ettt e e

Here you fee that
[ let 1753 ftand
without drawing a
line, and that is of]

15d. for 12 and 3
is 15, |

- |L142-8-7L g/

EXAMPLES of oher
numbers.,

itfelf an anfwer for| 64| % 47 yards, at z14, X
t2d. a /b, ‘Then [ 3d| |23 - 64,

fay, as before, 34 X Liiy- 9

i §, and I add| - I-11%

thefe two together, SRR S ——
muit be the price at| 2lo8|4 - 21

T T e et s o, v s

£4.‘4."2% Aﬂ/’

. 64,
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0d] % (%85 ells at 224, £ * There is a fort of
3dl 3| 42-6 mechanical metbod of doing
e fums or cafting up the
10 - 7% total of the price. of any
commodity, which is often
zlojis|g- 4% ufed in bufinefs by fuch as
pot are not acquainted with
-19-4%  Anf.  taking the parts according
J£7 it 4 toI the ftri¢t order of this

rule,

A mechanical or cuflomary Way of cafling up any of the
Soregoiug examples for thofe that cannot divide by the
parts.

Let us take the laft example, wiz. 85 ells at 224, %
per ell, i

Rule.  Count how many fhillings, 6 pences, groats,
pence, or any other denomination the given number
makes, and fet the produé&s under one another, asin
Addition, and add all together, you have the anfwer,

Thus, the laft example 85 ells at 224, L per ell.

Firft, 8¢ fhillings: . viff4 -5 -
8¢ fix-pences | 2-2-6
85 three-pences »is< 1 -1 - 3
85 pence R -7 -1
85 half-pence J L - 3 - 65

e

£ 7 -19 - 4% as before

Zyro. 1 heartily thank you, Sir, for thefe obfer-
vations,

Phile, Ido it to ferve you, take which way you
pleafe; for that is beft which is fooneft underfiood, tho’
it be a little deviating from the ftated rule itfelf, And
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now, Zyro, we will proceed to the other part of this
rule, :

CNSE 4y

Rule 1. When the given Price is above two fhillings,
then (by zable 2) take fuch fhillings as even parts of
a L. and divide the given quantity thereby ; then take
the pence as parts of a fhilling, and the farthings as
parts of a penny, divide each fum or line by the
parts to which they belong. Or,

Rule 2. Multiply the given quantity by the fhillings,
then take the parts for the pence and farthings, as
in the laft cafes; then add all together, and divide by
20, 1t is done

; “ards Here 25, is'the -L o2
25 v5 125 at 2s. 8d.%yd. therefore I divide 125 by
} 10, and it gives [ 12-10s.

(
64 %i 3 2 s g the price at 2. per yard.
2d é’ 3 - 2- 6d. Then 64. is the Zth of zs. I
Lokl g o Hioisieh therefore divide £ rz-1cs.
iici oo by 4, and it gives £ 3-2-6.

: Then 24. is * of 64. I
£16 - 18 - 614/, therefore divide [ 3-2-6
by 5, andyiiithgives if 1
and 10 pence, the price
at 24. per yard, Lafily, 1
fay 1 half penny is I of 24.
and take the % of £ 1-10d.
is ¢s5. 2d. £, the price at a
halfpenny a yard. The fum
of all thefe is £ 16 18-6%.

Anf,
| PROOF




i
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PROOF &y the fecond RULE,

Yards _* Here I multiply 125
125 at 25, 84. L by 2, and it gives 250
P : fhillings, at 2s. a yard.
——=———e——— Then I fay 64 is £ of 3
1250 fhilling, therefore I di-
62 - 64d. vide the top line 1z5 by
20 - 10 2, (and not 250) and it
£ -25 gives 625, 64. and fo for
e any other fum ; then I take

33|8- 65 - the other parts, as before

direfted, as by the work

£16-18-6Lasbefore appears.

Philo. Do you underftand it ?

Tyro. 1do very well; but I like the Jaft way the
beft.

Philo. 'Take which you pleafe, ’tis only ufe that
makes both eafy.

5$
d.
10

Q=

M

Ells Bintt,: =52 15 % Nopéa L.
417 at 55, 104. I divide 417 by 4, gives
£104 - 55. then 10 pence

104 - &5, is f of ss. therefore I di-
17 247k = 645 vide [ 104 - 55. by 6, and

-— find the quotient [ 17,
L121-12-6 4n/. and 2z over, this 2z I call
e peunds, and the odd ss.
makes [z -5, or 45 fhil-
lings; then I fay the 6’s
in 45 is 7 times, and 3
over ; this I call 3 fhillings,

and divide that alfo by o, it
gives 6 pence,

PROOF,
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P RAOTONE,
4d) X1 417 ells at 55, 104. Here I multiply by g¢s
5 and it makes fhillings ;
s then I fay 4 pence is L of
4d, 72085 ; a fhilling, and take it out
139 of the top line 417 : I fay
2d 7| 139 again 4 pence is %, and
69 - 64. fet down the fame; then
: e z pence is £ of 4 pence,
2]oj243]|2 - 6 and having added all up,
}—————-——-—-—— and divided by zo, I have

|4 121-12-6 asbefore the fame anfwer,

And now, 7yro, I fhall fet you a few examples with
words at length.

10s a 57 piecesat 125 9d. 2105 | X {185 load at 18+ 104.
J-dl e e S S ey e DR -
2-6| I128- 10- 4s.| 5| 92 - 10
Mxolo7 s 28 Ag;é i ;
zlhs]. 843 a7 ’
i - 2-4% zdg 6 - 3-44d.
= 1-10-10
£36 - 9-1% A/
£174-4-2 Anf.
: Proor. ¥
64| L |57 pieces at 12s9d% ROOF,
t :z 6d) %| 185 load at 185104
— 18 multiply
684
3d) 31 28+6 4d| 313330
2h &1 1413 9z - 6
2-4% 61 -8
: e v~
z|ol72|9- 13 2lo|348[4 - 2
£36-9-1§as before L 174-4-2 as above

And
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And thus, Tyro, you may take which method you
pleafe ; but in the néxt ca/z you are confined to take
the parts according to tadle 2.

CASE s.

When the given price of any thing is more than 2o
thillings, or 1 pound, and not {fo much as 2 pounds,
then let the given quantity ftand, without drawing a
line under it, and that is the price, at 1 pound; then
take the parts for the fhillings and pence, “as in, the laft
¢afe, and the work is done,

‘ExamMpres,

E/[s : Here Ilet 45 ftand with-
- Ao Sl g SEHOG TS 515 G drawing any line un-
25,6d, 7. 22 =10 der ity which is the price
5-12-6 dy/. at 1 pound per ell ; then
- I take the parts according

£73 - 2-6 41/ to the rule in the Jaft'case,
adding all together have

£73:2-6 Anf.

| 24t H. B o tons At

Torsl X at/1-17-11% €re you lee ons a
1 ;; P :x{:o & 41 per ton is ,67755, which
256471 18- 15 I'let ftand without draw-
§d & 9=+ 7-6 ingany line under it, and
Ll Tiailt o0 then I take the parts fgr
5.3 s 17s. 11d. 5 as you find in

’ g the margin,
I £ 142 - 6-10L 4nf '

L : CASE
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CASE 6.

When the given price of the commodity is above
two pounds, then multitiply by the pounds gives the
anfwer, for the number of pounds, and the fhillings
and pence and farthings muft be taken out of the top,
or given number, as before direGted.

ExampyeE,

vos| 3| 37 ladsat [ 3-16-9  Here I multiply 37 by
3 £3, which gives £111,

: and then I fay, 105, is &

Il of a £. and take it out

&sa fgli 18,2 30 _of the top /37, which
L) Healigada'y is £18 - 10s. then [ fay

64| 3 1-17 5 thillings is £ of 10,

3d| 2 18-6 and takethe Z of£18-10;s

: 9 -3 which is £ g-5s. and fo

I go on,taking the parts

L141-19- 9 An/.. astheworkplainlyfhews,

- One EXAMPLE at large,

| Hbds. !
1os| 7| 15 atLi12-18-02 = Here 15 hhds. at /[ 12
12 - per hhd. i1s /£ 180 ; then I
fay 105 1s I, and take the
gl b 215} z of L15, the top num-
Sk ey ke ber, which is £ 7 - 105,
2-61 311 "3 15 and fo proceed, by tak-
64|35 1-17-6 ing the reft of the parts,
Sl Slg, S BNTRD faying, & fhillings is the
11z L of 1o fthillings, and
-——— take the 7 of £7-10s

£193-10=-11347/. &,

And
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And now, Tyro, 1 think you have had fufficient in-
fructions in this rule, if you carefully obferve them.
However, that I may omit nothing that may be ufeful
to you in bufinefs, there are fome fhorter methods of
cafting up things than the rule itfelf teaches; but this
is according to the given price, that is, when the given
~price is jult two fhillings, or when it is any even nums
ber of fhillings, asin the two following ca/es,

C A8 E .75

When the given price is any even number of fhil-
lings, as z, 4, 8, 14, 16, &¢. then multiply the given
quantity by balt the even number of fhillings, and
cut off the firft figure in the units place with a dafh of
your pen, or pencil: then all the figures to the left-
hand are pounds, and the figure you cuat off jn the
units place being doubled, will be fhillings, and you

have the anfwer required.
ExamvrLes,

48 yards at 4s. per yard,

Here the price is 4 thillings ger yard,
therefore I multiply the given quantity
[ o] 48 by half the price, (wiz. 2) and it is

1254 96; then I cut off the firft figure (wiz.
double it, which is 12 for the fhillings, and
the figure g is the pounds ; {o is the anfiver £ g-12s,
Again, :

328 ells at 125 per ell. :
6 Here I multiply by 6, whichis 2
. the given price, and cut off the firft
£196]8 figure, and double it for the fhil-
Arf £196-16s.  Tlings, which is 16, and the figures
- on the left hand of the dath are
pounds, '

I—J 2z g ﬂfﬂ)‘e
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“ More EXAMPLES.

417 at 14s. Again, 6gs ells at 185
it 9
Lzotlg 4n/f. £291-18s. £625]541g[625-i0
CASE '8

When the given price is any even number of fhil-
lings, and you would know what quantity of any thing
may be bought for any even number of pounds fter-
ling, then only add a cypher to the given pounds, and
_divide that fum by half the number of the given price,
gives the anfwer in pounds fterling. '

ExamMmPLES,

How many /. of tea, at rzs. per /b, may I have for
L£36. Anf. 60lb.

£36 add a cypher is 360

Lof 125i86)6006. An.

How many gallons of rum, at 8s. per gallon, may
I have for £z5o0.

£ 250 add a cypher is 2500

e ey

I of 8s. s 4) 625 gallons. 4z/.

Tyro. 1 like this very well, fir; and it is not only
eafier, but much fhorter than taking the parts: but fup-
pofe there be fractions after the given number, how
then ? i

Philo. ‘Take fuch fra&ional parts out of the given
price and add it to the reft of the work, as by the

following cafe. CA R
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CASE o

When the given quantity, or number, has fra%ional
parts after it, then take fuch parts out of the given
price, and place the fum under the reft, and add all
together. Or thus, (which may be eafier) mulrply the
price by the mumerator, (or top figure) of the frac-
tion, and divide the produét by the denominator (or
lower-figure) and you have the fra&ional value at once.

1os. | 3 | t5 % yards at 10s Here I fay Ith of
———————  10s. 1§ 15, 3d. there-
fore, £th is 5 times
| 6-3foriths  as much, wiz. 65.34.
| ———-—e—-——  Or thus, I multiply
] L7 - 16 - 3 Anf. 10s. the price, by s,

: the numerator,which

is to, and divide by 8, the denominator, I have 65. 34.
the price at 3ths.

oolur
1
A

3 % yards at 18y, * Here the price being an

Lk even number of fhillings, I

e — multiply by  of it, wiz. g, (ac-

2-14 cording to cafe 7) and double

% 150 the fit {t figure, which is £ 2145,
— Then for Z [multiply the price, ;

"1£3- 9-9 4n/. wiz. 185. by 7, and divide by

8, and it is 155. 4. And thus
may many fums in this cafe, as well as in others, be

done in a very fhort and eafy manner, by care and
obfervation.

Tyro. 1 fee it plainly, fir; and now, if you pleafe,
I would be glad to have a notion of working aveight,
Wiz, tons, cwts. qrs. lbs, &c.

Philo, 1 am as ready to inftruct you.
L3 SE Ca
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SECTION_R

Of WEIGHT.

Tyra.WHAT is the nature of working this rule
Philo. By taking the parts, as before
dire@ted 5 as you will plainly fee by-and by ; but firft
of ali the two following tables ought to be learned
perfedly.

TALE 1.0 TABLE 2.

Even parts of a ton, Ewen parts of an Cwe,
C. grs. qrs. lbs.
10-0) [ %auwn 2- o) [ %anCuws
§-0 % 1- o Ti‘

4-0 5 16] |3
2-23is4 % 4 >0t

2-0 | 5 8 | Tz

B | 7% 7 | 1§

Yo sl o J &

Having got the above #ables pretty readily by heart,
the rule is,

R ULE,

Multiply the given tons, or hundreds, by the given
price, and if there be any parts of fhillings and pence,
work with them as in the foregoing examples; this
being done, take the parts for the odd weight out of
the given price, and place it under the reft, and the
work is dome,

But this is better underftood by an example or two,

What
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What comes 7 C. 3 grs. to, at £z - 6s. per Cuwt,
Ve

2 Here T multiply 7 by

= p and it gwes ,{,' 143

5. |2 14 then I fay gs. is £, and

§ -2 1 3 a1t take the I of [7, the
2 grs. 131 287 top number then I fay
1 S 1- 3 15. 15 ¢ of 55, and take

SO1F B thesof£1 155, This
: being  done, I -begin
L17-16-6 with the odd weight,
4 : faying, 2z grs. is £ of
an Cwr. and I-take the I of the price [ 2-6s. and

2 ¥
itis £1-3s5. then 1 ¢r. is 7 of 2 ¢grs; I take the % of

P AT gy, S gy S e

(O]

2
- £1-3s. which is 115, 64.
What coft 14 o, 6 C.. 3 grs, 14 /b, at £12-10 per 1on2
12
106, |21 168 — The value at [12 per ton,
5C. { 2 7 — Ditto at 10s. per ton.
1£. 1% 3--2 -6 — The 3th of L12-y0s.
Zqrseilz 12 - 6 — The price of 1C.
1gr. 15 6 - 3 — Ditto of 2z grs.
14/b. l—;— 3 - 15— Ditto of 1 gr.
I ~ 62— Ditto of 14 /5,
£179 - 5-117 4. «

I have here, Tyro, {et againft every line what the
value 1s, and where it is taken out of, that you may be
the better grounded in the work : for remember the
money is taken out of the given weight, and the odd
weight is taken out of the given price, as you were
told in the rule,

Tyro. 1 fee the nature of it, fir, plainly.

P/Jz/o Then I fhali leave you a few queftions for
a8 to work, or prove at leifure,

L4 QueEs-
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QUESTIONS 20 exercife 1he learner,

1. What coft 125 /2. of indigo, at 14d. 2 per b2
dﬂﬁ£7v‘;h13;7%- kil bt st
2 1at 1s gained in £476, at 45. 104, 2 .
49f L3116 3nd 64, st i
3. What is the value of 47 load, .at [2+ ¢ - 61.
per load?  Anf L1477 - 10 -Aig-; i “8/1an 0
4. What coft g 1on, 15 £ 3.9rs. 27 48, of iron, at
;{14 perton? An/ 137 =3-103,

Bies e s’ leg |

SECTION'L

Stmpre IN'IT‘IERES.T.

9j-ro.SIR, you have given me great fatisfa&tion in
the rules of prafice, and now I fhould be
glad to be informed fomething concerning intereft,
Pray what is it ?

Pbhilo. Intereft is money that arifes from a certain
fum lent out at fo much pger cent. per anmum ; and is a
confideration allowed by the borrower'to the lewder.

Tyro. What do you mean by per cent. per annum ?

Philo. Perscent. fignifies 100 pounds, and per annum
fignifies a year, or 12 calendar months.

Tyro. How is the interéft found ?

Philo.  Interefi may be performed by the Rule of Three
Direct, (as you may fee by cxample 1 following) but in
fome cales it is done eafier and fhorter’ by Pragice and
cuftom, and that is the reafon that Znzere/? has a place
and title'in all books of arithmietic by itlelf,

" : Tyro,

.
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Tyro. Pleale to give an examplé by the Rule of Three,
and prove it by the fhort cuftomary way.
Philo. 1 will.

ExaMPLE, .
What is the intereft of £ 175 - 105. for a year, at £3.

per cent. per annum 2

. : Lo 1i3lsfe
If 100—be 5 ——what is 175 = 10
20 20

(e ——— OO ——

2000 3510
5

2000)17550(8ke
16000
1550
.20
2000)31000 15 fhillings
2000

S ——— b}
11000 Anfs £8-15-6
10000
S
1000
12

2000)12000{64%
12000

——

(o]

Here you fee T am obliged to make my /i## and
Second numbers of one name, fo that according as the
fum is, it requires a great many figures ; but by the
other method you fpare all this trouble; which pray
obferve.

Ls Second
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Second METHOD, CV A S BT,

Multiply the principal, or given fum, by the rate pes
cent. and cut off two figures towards the right-hand,
{which is the fame, oblerve, as dividing by 100) and
the figures towards the left are pounds inrtereft : This
done, muitiply the figures cut off to the right-hand
by 20, and take in the odd fhillings, and cut off two
figures, as before, and the figures on the left-hand are
thillings: then multiply the remainder by 12, and cut
off two figures, and the figures on the left-hand are

pence.  Lafly, multiply by 4, and cut off as before,
you have the farthings,

Thus the above example is done, as under,

;{:. e
175 - 10
5

asTIE EmT

£8)77 - 10
20

J.]s)so
12

d 6)oo Anf. £8-15-6 as above

Tyre. Indeed this is very fhort to what the firfr
work is.

Philo. 'Then pray obferve the rule; for all the fol-
lowing examples are performed after the fame manner:
and remember, that cutting off two figures towards
the right-hand is the fame as dividing by 100,

Qacfi.
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Duefi. 2. What is the intereft of £515 - 105 for x
year, at £ 4 per cent. per annum 2 /

Ls15 - 10 ;
4 per cent, multiply

£20)62
20

Py

5. 12)40
12

e

d. 4) 8o

4
——— Anf. [20-12-43 725, OF s5th of 3
grs. 3)20 farthing

-t

Queft. 3. What is the intereft of L1050 for 1 year,
R L3 per cent. per annum?

£ 1050
3 pﬁ"{&’ﬂf. 3

£31)50
20

-4,10)00 /lnf L31-10%

Tyro. You need not give me any more examples of
this fort ; but fuppofe the money be lent for more than
;one year, how thenr

QCASE
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CASE 2

When the given rate per cens. is an ‘even part of
L 100, then divide the principal by that even part, and
the quotient is the anfwer at ohce.

Take example 1, viz, [ 175 - 105, at £ 5 per cents

Here [5 being ;% of £100, I only divide £ 175105
by 2o, aund it is done. L

LS g,
2|0)17]5 - 10*

e s = S

L8 -15-6 Anf.

* Note, After I divide 175 by 20, I fay, the z20th
part of 10s; is 6 pence; ;. _

RQueft. 4. What is the intereft of £345 - 17 -6, at
Lz5 per cent.

Here £25 being £ of fr1oo, I divide the principal
£ 345 -17-6 by £ 4, and it is done,

Y eE T R
$)545 =372 6 o

e — ¥ ey

£86- 9-4% 4f.

CASE

\
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When the principal is put out for years and months,
find the intereft for the years firft, and take the months
as even parts of a year, according to the rules of
Practice.

Queft 5. What 15 the Intereft of L175-10s, for 3
years g months, at L per cent. per annum 2

L7z <10
. 5 per cente
£ 8)77 - 10
20 intereft for 1 year is £8-15-6
- )
2 35)500 7 ¥il E ARGES 55
I2: 2 26 - 6 - 6 for 3 yr,
—— ‘6 mths, Zayear |- 4 -7-9
’do6) OO '3 mthS. ':'[i 2'- 3 - lo—%

Anf. £32 <18 - 1%

I DF e
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A practical QUEsTION,

~ Quefi. 6. A Gentleman left his niece by will
£L558 - 15 fhillings, to be paid her when fhe came to
age, with intereft, at £4 per cent. Now fhe came to
age in 5 years, 9 months, and 3 weeks: what has
fhe got to receive in all, principal and intereft ? ‘

£558 =155,
4.‘?57' Cents

£22)35 Intereft for 1 year L2z -« 7s,
20

5 years
J.7)00 111 - 1§
: 6 mths Zyear | 11- 3-64. .
3 mths £ §-11-0
2z weeks T -18 - 7%
x week £ - g-32

L 129 - 18 - 2% intereft
558 - 15 legacy

‘The legacy and interek is ,£688 - 13 - 2%

Tyro. Sir, I thank you for thefe two ufeful ex-
amples : and now I would only afk this one favour,
and that is, how am I to tell the intereft of any fum
for any time, at 3%, 4%, 43, or the like per cent.

Philo. 1t is fomething more difficult than the other,.
but an example or two, with your due obfervation,
will make it very eafy,

CASE
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CASE 4.

When the given rate pger cent. is not even pounds,
but is 2L, 32, 4%, or the like, then multiply the prin-
cipal or given fum, by the even pounds, and take the
3 or §, or § of the faid principal, or given fum, and
add to that produc; then ecut off two figures, and
proceed in all refpeéts as before.

Queft. 7, What comes the intereft of a bond of
£685 to, at £4F (that is, £ 4 - 105.) per cent, per

annum

Here I multiply by 4, then for

685 3 per cent. which is o fhillings.
4 1 fay 105 is £ as in Practice,
v, ] and take 7 of 685, and add to the
,ol Z ] 2740 other, it is £ 3082 - 10s. then
| | 342z - 10 Icut off two figures, thus, 30|82z
|} | —=——and proceed as before, I find it
£ 30)82-10 £30-15-6.
20 :
5, 16)50
12
‘d 6)oo

PR | Luf.
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_ Queft. 8. Lent [ 500 upon a mortgage, to receive
intereft at £43 (wiz £ 4-155.) per cent. till it was paid
off: now the mortgage was paid cff 3 years 8 months
after : I demand the intereft due to me ?

£

500 Intereft for 1 yearis £23-15-
4 multiply by - 3
o l ‘ —_————
lol % | 2000 71= 5- for 3yrs,
gilas ' 250 6 months | 2} 11-17-6 6 mths.
l 125 2 months l 31 3-19-z 2 mths.
£23)75 L87- 1-8 dnf.
20 .
s.15)o0

Tyro. T underftand all thefe examples very well ; but
fuppofe the intereft be for lefs than a year, how then
am [ to find it ?

Philo, Very eafily.

C ASE &

When the intereft of any fum is to be found for lefs
than a year, @iz, for 1, 2, 3, 4, Or 10 months, or
for months and odd days, then firft find the intereft
for 1 year, and take the parts of that year’s intereft
according to the given time: thus, if it be 6 months
intereft, take the half of the year’s intereft; 'if g
months, take 2; if 3 months, take £; and for the odd
wecks, er days, take the parts of thofe months,

Ruefte
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Queft. . What is the intereft of [175 - 105, for
8 months, at L5 percent. per annam ?

L 175 - 10 Inte-reﬂ:,for 1yearis £8-15-6
) Tico

Then {ayﬂémthsl,%[4.-7-9for6m

£8)77 - 10 2mths | X | 1-9-3forzm
20 — e
-— Ls-17 - Anf.
s.15)50
12
d.6)oo

Here you fee I take the half of 1 year’s intereft,
which is £ 4-7-9 for 6 months; then I fay, 2 months
is 3 of 6 months, and take the % of £4-7-9, and add
both together, is £ 5-17 for 8 months.

Tyro. I am faiisfied, Sir. .

Phil, 'Dhis is the beft way for calculating intereft in

eneral, and will be near enough for common- practice,
fhould there be weeks or days; for it is only taking the
parts for fuch weeks and days, as'was faid before.

Zyro. But fuppofe the intereft: be put out for fuch
a number of days as cannot well’ be taken in their
even parts, how-then ?

RULE 1.

Philo. TFirft, find the intereft for one year as be-
fore ; then fay, if 365 days. give fo much, what will
fo many days give? Thus, fuppofe the intereft for one
year be fi17-10-10, and it was required to find the
intereft for 73 days, 1 fay, '

If 36¢ days give £ 17 - 10 - 10, what will 73 days
give ¥ Anfs £3-0-2.
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R L EY 20 |

Bring the principal, or money lent out, into pence,
and muliply thofe pence by the number of days the
fum is put out at, or eontinues out; then if the rate
per cent. it be put out at be £ 5, divide by 7300; and
if it be £ 6 per cent. divide by 6083, you have the an-
fwer in pence. 'There are many other ways to find the
intereft for days; but I would recommend the frft rule
of thefe two to the learner, as it ferves for all rates.
per cent, and is moft certain, ‘

SECTION L

Of Aflurance, Brokerage, or Commifiion.

Tyro, HAT is Afurance, Brokerage, or Com-
' miffion @

Phils.  Affarances, or Infurances, are of various forts.
An Afurance is when any perfon agrees with another at
a certain rate per cent. to infure his life for fuch a time,
or bis fhip upon a voyage, from the dangers of the
feas, or his houfe or goods from fire. Brokerage is an
allowance of fo much per cent. given to Brokers, or
perfons employed in buying and felling ftocks, or
tranfaéting bufinefs between buyer and feller : And
commiffion is alfo an allowance of fo much per cent, for
buying or felling any fort of commodity, by the or-
der of any other perfon, €9,

Tyro. Then I perceive thefe are all caft up the fame
as intereft of money is.

Philo. They are {o, only intereftis fo much per cens.
per anzum 5 but brokerage is caft up only at fo much per
cent. veady money, without any regard to time. Of
thefe in their order,

x. OfF
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1. Of ASSURANCES.

Dueft. 1. What comes an affurance of Ls8

Lo 2 per cent.

,{:580
10
S _—

loI L | 5800
5 z | ‘290
| | a4s
£62)55
20
5.7)00

Anf. 62 - 7

to, at

Here I multiply by 10, then I
take the parts out of the top, or.
£580, and add all together, and
cut off two figures, (which is di-
viding by £ 100) and proceed as in
intereft, by wmultiplying the res
mainder by zo, ¢,

Queft. 2. Shipped for Famaica goods to the value of
1200, upon which I made an affurance, a £7 5ths
per cent, what does it come to?

Lz

1Z00

7

8400
600

| 1abd5Q
£91)50
20

B e —

s.10l00

PR
D
SN L]

Here I muliiply by 7. Then I
fay for the fraftion 4 eighths is 2,
that is, £ of %th (for 8 cighths is
equal to 1 whole integer) and take
the £ of the top number; then I fay
Lis I of 4ths; theq I add all to-
gether, and cut off two figures, as
before, &J¢c. and find the anfwer
L9t - 104,

2, Of
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2. Of BROKERAGE and Commission,

Tyro. You need not give me any more examples ;
for I fee the work is the fame, though under different
titles, or names,

Philo. Itis fo; but fill when the per cens. is thil-
lings it may be a littde difficult to you, therefore, I
will give you an example or two,

RQueft. 3. What is the commiffion of a Broter for
buying or felling £s520 ftock, at half a crown per
" &ent.

Rule. Multiply the money by the fhillings, and
take the paris for the pence as in Pradice; then add
all together, and cut off two figures to the right-hand
and thofe towards the left are your anfwer in fhillings,

3
L 520 Quef?. 4. What is my commif-
2 fion on £1500 at 7s. per cent.

BQ ARy 7

64 L | 1040 —_—
| I 260  fhill, 105)o0 ~
—_—— Anfwer L5 - g5,
s 13)00

A/, 13 fhillings,

Arnother avay,

Cut-off two figures of the given fum, and multiply
the remainder by zo, 12, and 4, and gives the anfwer,
at L1 per cent. then take the parts of the fum of L1
Qer centoas in Pradtice, you have your anfwer.

2_{1&’/}0
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Queft. 5. What is my commiflion on £1252 - 105,
at 7s5. 64. per cent. _ ~

L12)52 - 105, At L1 per cent, itis L12-10-6

20 —
—— Then, gs. | 3] 3- 2-7%
5. 10)50 2-6 || 1-11-33
12 3
e Mf L4~ 13- 1%
4.6)oo

3. Compound INTEREST.

What is Compound Intereft 2

Philo, Compound Intereft is called intereft upon in-
tereft ; thatis, the intereft of the principal, and the in=-
tereft of the intereft added together, is the Compound
Intereff.  But it being feldom ufed without it be in
purchafing of annuities, &c. and being very tedious
to calculate, is done with more eale by Decimal Frac-
tions. 3

Zyra. But I fhould be glad you would give me a
little better notion of it.

Philo. Suppofe I put out £ 100 for 3 years, at £ 5
per cent. compound intereft, what does it come to ?

Firft, 1 find the fimple intereft for one year is £ 53
then the fecond year I am to count what the intereft
of L105 is, and find it £5-5s. This I add to
the laft principal £ 105, and it makes £ 110 - 55
Then I fee what is the intereft of /£ 110-5s. and
find it £ 5 - 10 - 3 for the third year. Then I add
thefe different interefts together, wiz. £5, £ 5= 5.
and £ -10-3,and it makes [ 15-15-3, the
compound intereft for three years on £ 100, at [ 5 per
cont.  And thus for any number of years, at any rate
per eent,

S E C.
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Dol G TR BN ITE

Of ReraTE, or DiscounT.

Tyro. HAT do you mean by Relate or Dif

count 2

Phife. Difcount is when a fum of menéy, which is
to be paid at any time to come, is faticfied by paying
of it down in prefent money, which prefent money
being put out after the fame rate per cent. and for the
fame rime, will be increafed to the debt or fum that
was firft to be paid.

Zyro. Explain this a little fuller in other words.

Philo. Suppofe a perfon owes me 100 guineas, viz,
FA 105 to be paid in a year, or 12 months to come, how
much prefent 'money will fatisfy the debt ? 45/, £ 100
prefent money will faiisfy a debt of [ 1os due 12
months hence; becaufe / 100 put out to intereft 12

months will be [ ¢
There are feveral methods of performing this rule

Of Difcount 5 but as it is beft done by Decimal Fradtions,
I fhall only give this one general rule. -

A gensral R UL E,

1. Add the intereft of £ 100 for the given time to
£ 100 and make this your frf number; then place
£, 100 only for your fecond number, and the given debt

our third number, "and the anfwer will be the prefent
money that will farisfy the debt due 12 months to
come; then take this prefent money from the debt,
and the remainder is the rebate for 12 months.
- 2. Having thus found the rebate for one year, if
‘the time be more or lefs than 12 months, take the parts

by the rule of Pradice accordingly,

2. Thus
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9.. Thus it appears that the frfl number 1s always
known according to the rate per cent. for one year, as
by the foilowing table,

For at £ 3 per cents the firff number will be 103, &c

£ 3 per cent. 103 Thefe obferve are fr/# numbers
‘ 104 { according to the rebare per cent, fox
105 | one year, £100, is your /eécond, and
106 | the debt your zbird, and the anfwer

107 | is the prelent money to be paid
108 | down,

N A\ -p

Quefl. 1. What prefent money will pay a draught
or note of hand of £ 168 - 4s5. due 3 months hence,
allowing rebate at £ 5 per cent, per annum ?

If 105——100——368 - 4. An/. 350-13~4, which
taken out of the debt [ 368-4s. leaves L17-10-8
the difcount for one year, See the work.

Rule. Bring the frfi and rhird number into
thillings ; then multiply the zhird by your fecond, and
divide by your. fir/f, you have £350, and 14 remains,
which alfo multiply by 2o, and divide by your fir?
snumbery you have 13 fhillings, and 7 remains,  which
multiply by 12, and dividing by the fame f»/ numa
ber you have 44.

Note of hand [ 368- 4 -
Prefent money  350- 13~ 4

-——

Difcountis ' |* ‘|4 17'- 10 - 8 for 1 year '

3 months i 1 4- 7-8 4yl for 3 months. .

Which taken out of £368-4s, remains £363-13-4
prefent money to be paid down,

Here
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Here you fee for one year the difcount ‘is L£17-10-8,
and as 3 months is Zth of a year, I take the #th of
that fum, which is £4-7-8 4/

Note, Had the note been drawn for 15 months,
that is, 1 year and 3 months; then add £4-17-8,
the difcount of 3 months to £ 17" 10-8, which is
L21 - 18 ~ 4, the difeount of [ 368 - 45" for 1§
months, ;

An EXAMPLE for prafice.

What prefent money will pay a debt of £500, due
3 years, 4 months hence, allowing rebase at’ £ 6 per
cent. | per aunum?  Anf. [ 416 - 13 - 4. Reobare
£ 83-6-8. For by the table your f-# number
will be £106 for one year, your fecond £ 100, and the
third the debt. And, for proof, find the intereft of
£416-13 -4 for three years and four months, at £ 6
per cent. and add to it £ 416 -13- 4, you will have
£ 500 the debt itfelf, .

- And by thefe examples you may find the 4ifeouns at
any rate per cent. and for any time, by obferving -the
foregoing dire@ions, . .

Zyro. I fee the nature of working. this rule very
plainly. , L ol :

Plils. Then I will give you a notion. of another
ufeful rule, wiz. ‘

SECTION 4V,
EQuaTioN of PAYMENTSs,

Yyro.WHAT do you'mean by Eguation' of Pay-
. ments 2

Phils. Equation of Payments is when a certain fum
of money becomes dueiat different times, or is to bg
' pat
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paid at different payments, and it is agreed between
the debtor and creditor to fet, or pitch upon a certain
time for the payment of the whole, without any da-
mage or lofs to either.

Tyro. This is very pretty, as well as ufeful : pray
give me the rule for working queftions of this fort,
: R UL E. -

Multiply the fum of each particular payment by the
time it js to be paid in; then add the feveral produéts
together, and divide the-fum by the whole debt, and
the quotient is the equared, or juft time for the pay-
ment of the whole. '

Quefl. 1. A merchant buys goods to the value of

140, £ 30 of which is to be paid in 1 month; £ 40
in-3 months, £ zo in 4 months,and £ 5o in 6 months;
but it is agreed upon an eguated time to pay the
whole at once; I demand the equated, or jult time of
payment ? ' :

I fet down each payment, and the time right againft
it, and multiply the money by the time, and fet the
produéts of each right againft them, as follows ;

£ 30 multiplied by 1 mth is £ 30

40 by 3 mths is 1209
20440 ¢ bys mthsis" 80'%
e 1) by 6 mthsis 300
Debt 140)530(3 months
420
110
go * *

140)3300(23 days
280

5§00

.

420
8o

). 3 months, 23 days M

% F lvﬂfc’
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* * Note, 1 multiply by 30, the days in a calendar
month, according to the cuftom of bufinefs, becaufe
12 fuch months are reckoned to the year,

- Queff, 2. A merchant bought goods to the value of
£ 5oo upon the following conditions, wiz. Zth to be
paid in 2 months, and the remainder in 6 months;
I demand the equated time to pay the whole at one
payment ? '

Firft, ; of L500 is £125 multiplied by 2 mths £z50
The remainder is 375 multiplied by 6 mths 223e

m——

Debt £300 5]00)25]o0
Anf. 5 mths

Now £2500 divided by the debt £ 500 is 5 months
for the anfwer, and thus for any other queftion, Do
you underftand it ?

Z’yrv. There can be nothing eafier to apprehend than
this.

QUESTIONS #0 extrcife this RULE.
3. A father left his fon £ 600, to be paid by his

executor, as follows, X in 2 months, ¥ in 3 months,

and % in 8 months; but he being very troublefome to
the executor, and he as willing to be rid of him, they
agree upon a time for the payment of ihe whole at
once. The equated time is demanded; - 4»/. 4” 3 months,

wiz. 4 months 1o days,

4. 4 owes B [ 2000 to be paid 3 months hence ;
but 4 agrees to pay him [ 1zoo down, provided he
will give him a longer time for the payment of the re-
mainder. The queftion is, how long time B ought to
give him to pay the other £800 in?  An/ 77 months.

93’"0."’ »
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- Tyro. What other rules are there in common arizh-
metic ? : 3
Phils. Several others, as Allsgation Medial, and 4l-
ternate, Single and Double Pofition, Compofition of Medi-
cinesy Arithmetical and Geometrical Progreffion, &c. but
thefe being not fo much required in bufinefs, (or at leaft
may be done by the Rule of Three Diresz) 1 thall give a
Jittle notion of the two laft, becaufe it may be be of
fervice to you in cafe your fancy fhould turn to any
part of the mathematical {tudies.

. e e G
-

il oG e 18
SECTION L

Of ARITHMETICAL PROGRESSION.

Tyro. H AT do youmean by Arithmetical Pre-
greffion ?

. Philo, Arithmetical Progreffion is by fome called Come
parative Arithmetic, becaufe in a feries of numbhers one
is compared with another, in order to know what ratio
or proportion one bears to the other ; that is, in what
manner they differ, and how much, and that difference
is always equal in numbers that are continued,

OBSERVATION.

1. Let us take any numbers that differ alike from
one another : thus, 3, 6, 9, 12, 15, &c. differ by 3,
called the common excefs, difference, or ratio. Alfo,
Y, 9, 17, 25, 33, are numbers in Arithmetical Pro-

| grefiian, whole ratio, or common difference is 8.
4 M2 : 2/In
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z. In any feries of figures in Arithmetical Progre(fion,
when the number of places is odd, wiz 3,7, 11, 15, 109,
or the like, the double of the middle figure, or place,
is equal always to the fums of the firft and laft figure ;

“thus, 2, 6, (10) 14, 18. The double of thé middle
term 10 is equal to the fum of the firft and laft'num-
ber, wiz. 20.. So 3, 8, 13, (18) 23, 28, 33.. The
middle term 18 doubled'is equal for the fum of 3,
and 33, @iz, 36. A . ;

Tyro. How many cafes are there in this rule 2

Philo. Six ; but two of them will be fufficient for
your purpofe in working queftions in general, or te
give you a true notion of the nature of the rule itfelf,

HCHA BB

The number of places or terms, and the ratio, or
common excefs, being given to find that laft number,

Multiply the. number of places lefs by 1, by the
ratio, or common excefs, and to that produét add the
firft number, and that fum will be equal to the laft
number. L , :

1. Let the firft number be 3, number of places 7,
and common excefs 5, what is the laft number ?

Here the number of places is, 7, therefore I count
them for 6; (which is lefs 1) and' the 7atis, or common
excefs is 5, now g times 6 is 30; then I add the
fitft number, @iz, 3, and it'is'38,*-the laft -number,
-and fo on if the places were ever {o many. i

2. Let the number of terms be 121, the firft num-
ber 5, and the commeon excefs, or ratie g ;1 demand
the laft number ? R

Here
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Here the number of places lefs by 1 is 120, which
multiplied by g, the ratio gives 1080, to which add
the firft number 3, gives 1085, the laft number. And
this you may prove by fetting them down thus, 5, 14,
23, 32, 41, till you have 121 places, and your laft
number will be 1085.. But how tedious is this! fince
you fee the Iaft number is fo eafily found.

A Question for Exercife. :

* A traveller' fets ‘out, and the firft day went 6 miles,
the fecond day ‘g, increafing every day’s journey 3
miles, and travelled 61 days ; how many miles did he
go the laft day ¥ Au/. 186 miles, Sce the next Gafe,

C'AS' B 2

The extremes, that is, the firft and laft number, and
the number of terms being given to find the aggregate,
or total fum of all the feries of numbers,

Add the firft and laft numbers together, and multiply
that fum by half the number of places, and the pro-
du& is the fum of all the feries. Or, in cafe the
number of terms be odd, then add the firft and laft
numbers together, and multiply that fam by the num-
ber of the terms, and divide that produé by 2, and you
have the total of all the places. :

Thus, in the laft queftion concerning the travels, the
firft. number is 6, the laft number 186 miles, and the
places 61, Therefore, by the rule, add the firft num-
ber 6, and the laft number 186 together, and it is 192,
which I multiply by 61, and itis 11712, and dividing
by 2, I have 5856, the miles he went in all in 61 days.,

M3 A QUESTION
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4 Question for Exerdife.

_ Queft, 2. Suppofe 100 ftones be placed in a firait
line, at a yard diftant from each other, and a perfon
undertakes 1o pick up one at a time, and bring it back
to the place where he firft fet out; how far will he
have gone when he has picked up the whole ?

Here the number of places are 100, and as the
ftones are but one yard from each other, the common
excefs is but 1, and therefore the lat number is alfo
100. But here you are to confider, the man is to come
back with every ftone ; therefore, when he fetches the
firft ftone in coming back, he goes z yards te put in
the firft ftone, therefore 2 is your firft number, and by
the fame rule zoo will be your laft number,

Lzft number 200
Firft number 2

202
$alf of the number of plices  §o

He goes in all 10100 yards, which re:
duced into miles, is 53 miles, and 420 yards, which
wants but 20 yards of g miles. ik

Quét. 3. Suppofe Stones were laid one yard afunders
in aright Line, for one Mile in Length, and to be
picked up one by one, coming back with oneata time;
how far would the perfon go that performsit? A/
1761 miles, :

SE C-
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SECTION 1L

Of GeomeTRICAL PROGRESSION.

"ﬁ'ra.I Am mightily pleafed with what you have fhewn
me; but pray what is Geometrical Progreffion,
and wherein does it differ from the other ?

Pbhile. Geometrical Progreffion, or Prepertion, is when
numbers difer from one another, by the like rasio, or
reafon, as in Arithmetical Progreffion, only with this
difference, that the former is the cffe&t of Addition,
and here of Multiplication, all the numbers having one
common multiplier. As z, 4, 8, 16, differ by double
reafon, or the ratiois 2 ; for twice 2z is 4, twice 4 i
8, &fe. Soallo, 1; 7, 49, 343, &c. Here the rariois
7, for 7 times 1 is 7, and 7 times 7 is 49, e, So
that you fee it is Multiplication.

Tre. I thank you Sir; What elfe pray 2

NOT E

Philr. Any three numbers differ in Geometrical Pro~
greffion ; the produc of the extremes, that is, the pro-
du& of the fir# and /aff number, is equal to the fquare
of the mean, that is, equal to the middle number mul-
tiplied by itfelf, ‘ ’

Let 1, 12, and 36 be the 3 numbers, whofe rario
is 3, that is, each is 3 times more than the foregoing
number ; then will the produ of the extremes 4 and
36 be equal to the fquare of 12, the mean, wiz. equal
to 144. Soalfo 2, 16, and 18., Here 128 multiplied
by 2 is equal to 16 multiplied by :6 equal to 256.

NO’]:E Z’o

Any 4 numbers that differ in Geometrical Pr‘o‘parry"m;;,1
either continued or interrnpted (provided the interrup-
tion or breaking off be between the fecond and 1hird

M4 numbsr)
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number) the produ& of the meansis equal to the pro-
du& of the extremess that is, the produé of the Srf
and four1/ is equal-to the produé of the fecond and third
number.

Let. the 4 numbers be 3, 12, 48, and 192, whofe
ratio 1s 4. Here 192 multiplied by 3, the fr/# num.
ber,-is equal t0 48 by 12, @iz equal to 576, ;

Again, Suppofe the numbers be interrupted, as s,
30, 448, and 2688. Here the fecond term is 6 times
more than the £-/ term, and the fiuirh term 6 times
more than the 7£ird : therefore, 2638 multiplied by g
1s equal to 448 muliiplied by 0.

Note, 'This mark (=) ftands for Geometrical Pro-
greffion. -t '
B o b Ve g
The ratio of any numbersdn <+ is found by dividing
any confequent by -its antecedent, that is dividing any
number by the foregoing number. Thus the rario of
the laft numbers is found by dividing 30 by 5, or 2688
by 448, which gives 6, the ratio.

~ Zyro. 1 underftand this very well; but in a long feries
of numbers, how am I to find the laft number ?
" Philo. “This'is very eafily done, and as you have not
the rule in many, or, at leaft, have it but for certain
‘zatio,” or difference of numbers, T fhall give you ‘one
dtanding rule, be the firft number and the rar/0 what
it ‘will,

biHge! ua b C'ASE 1.

To find the laft number in any feries in <+ having
the fr/# number and rario given, fet down your fr/?
number, and multiply it by the rasis, and that product
égain by ‘thie ratio, ot coramon difference, anq thus go
on for g or 6 terms, at pleafure: then multiply an;g

0
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of thofe places by itfelf, and divide the produtt thereof
by the fr/ number, and it will be the double of that
number, ‘wanting one place. -Thus, fuppofe you mul-
fiply the 6th place by iifelf, and divide by the fir/? num-
ber, the quotient will be the 11th place ; then, if you
maltiply the r1th place by itfelf, and divide by the fir/2
number, the quotient will be the 21t place, which is
the double of 11, wanting 1. i 10

"% N. B. When the firft term is unity, or 1, there
is no occafion to divide ; for having multiplied by the
ratio a few times, as before directed (fuppofe as far as
the 6th place) this term multiplied by itfelf will be
the produé of the double of terms wanting 1, as was
faid - before. - :

.‘Z}ra.v I am oBliged- to you, Sir; but how fhall I
find the fum of all thefe feries? Z
Philo. By the next cale,

C A S E 12

The ratio, (or common difference) and the Iaf? number
being given to find the aggregate, or total fum of all the

Jeries, :

'3, Multiply the laft-term; or number, by the com-
mon difference, or rativ; and from that produét take
the £r/# number; then divide the remainder by the
common difference lefs 1, and the quotient will be the
fum of all the feries. Or, '

2. Multiply the /fecond and laft term together ;
tHen mulriply the fir/? term into itfelf, and take that
produ& from the produ& of the fecond and. laft term
then divide the remainder the ficond term, lefs 1,
the fir/ term will give the fum of all the feries,

Tyro. Pleafe to give me one example,

Phile. T will give you a prattical queftion to exer-
cife both cafes. .
Ms Ruefe



262 GEOMETRICAL PROGRESSION.

RQue. A cunning jockey had a fine gelding, tor
which a Gentleman, took a particular fancy, and af-
ter many words had paffed between them, the Jockey
agreed to fell him to the Gentleman for the price his
fhoes would come to at 1 farthing for the fr/ mail,
and to double the price every nail, Now the number
of nails in the gelding’s thoes, were 28, I demand then
what he was fold for at this rate ? '

Now, oberve, 7yro, here the common excefs is z,.
(that is, a farthing a nail doubled) Now to find the
Jaft number by Cafe 1, double a few places, fuppofe as-
far as the 7th, which will be 64 3 then multiply 64 by
itfelf, viz. 64, you have 4096, the 13th place, which
doubled, gives the 14th place, wiz. 819z, This mul-
tiplied by itfelf gives the 27th place, which doubled,.
gives the 28th, or laft place, wiz. 154217728 farthings;
then proceed according to Cafe 2, you will find the fum
of all the feries to be 268435455 farthings, which is.
£ 279620 5s. 34. 2. a fum too large for the ignorant
purchafer. And had there been but 4 nails more in his
fhoes (wiz. 32) he would have come to £ 4473924 55.%

® Itis noeafytafk to make fome perfons believe the truth of
the increafe of figures in Geometrical Progreffion in thefe quef-
tions; but fuppofe a fervant was to agree with his mafter to
ferve him thirty years, for 1 fingle wheat corn the firftyear, for
the fecond year ten, for the third 20, and fo on, The produce
of the wheat would be mote than all the fhips in England could:
carry away at once ; and the money for his wages would be more:
than all the land could pay, if fold at go years purchafe for ever,

SEC-
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SECTION IL

Of PerMUTATION, or wariety of changes.

T}ra.I Imagine this is much after the fame manner as
Progreffion ; is it not ? !

Phil,, 'This fhews the increafe of numbers as well
as the other ; but does not teach you to find the fum of
all, only their different variations or changes, as
follows : ;

Multiply every number together, that is, the frf by
the /icond, and that produét by the ¢bird figure, and fo
on, till you have gone through all the given numbers;
fo is the laft produ the variety of changes.

ExaMPLE

T demand the changes that may be rung on 12 belfs,
or the different pofition 12 perfons may fit at table.

Anf. 479001600,

«& Noze, This fign (x) fignifies, that all nuribers
between which it ftands are to be multiplied continu-
ally one into the other, thus : take the 12 bells, and mul-
tiply the fir/t by the fecond, you have two changes upon
swo bells s multiply this by  the #kird bell, you have 6
on three bells ; multiply this produ by 4, or the fourth
bell, you have 24 changes, &Jc. as follow. ,

Thus, 1X23X4x5X0%74A8XgX10X11X12
will produce 479001600 changes, or different pofitions
which you may prove very eafily at leifure by Multi-
plication only*.

* Notwithftanding the changes on 8 bells may be
rung out in a few hours; yet the changes on 12 (allow-
ing 10 changes in a minute) will take g1 years, 26 days;
and add to the incredibility of this increafe, two bells
more, viz. 14, would take up 16575 years to ring the
changes through, See Mr, Ward, p. "85,

‘ T yro,
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7yro. T thank you for giving me a fhort hint of thefe
things, which T perceive the narure of very plainly :
And now, pray what will you inftru& me in next ?

Philo. ~ ‘There are two or three rules, fuch as the
Rule of Falle Allegation, Alternate, Compofition of Me-
dicines, which are pot material in bufinefs, and therefore
for want of room muft be omitted, and the more ne-
ceflary part, wiz. Pulgar Fraftions, be treated of in their
ftead. "And here I beg you would take care and make
yourfelf ‘mafter of Pulgar: Fraftions, they being very
neceflary in almoft every branch of life, and the very
foundation of Decimals,

Grac. © M

Appiion, (915 0 v s Heg
DL AEOGWVE: XILI

B d 2o s Ml 9 1, i o
Of Notatiozz of VUI‘,GAP-FRACTFIONS..

?_’yra.W HAT. do you mean by Notation 2
Philo, . Notation, like Numeration, fhews
you how to note, write down, or exprefs any Fracion.
Tyro. What is a Vulgar Fra&ion ¢
Philo. 1t is a broken number, or a part or parts: of
an integer, or whole number, and confilts of two parts,
iz, the Numerator which always ftands a-top, and the
- Denominator which always ftands under it, or below,
Thus; ‘¢, 3, 32. Here 4, 3, and 11 are the Numes
rators, and 5, 4, and 12 the Denominators, - :
Zyr0. How many forts of Pulgar Frafions are there ?
Philo. Three, wiz. Firfs, Simple, Single, or Proper
Fradtions (for thefe are all one.) Secondly, Improper ;
and zhirdly, Compound Frations. et 7 , \
Tyro. What is a Simple Fradion, or how is it known ?
. : it ’ SAEEE. 17/
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. Philo. . Simple Fraftions, have their Nurmerarors lefs
than their refpe&ive Desominatorss Thus 3,35 5, %5
are all Simple Fracftions.

Tyro. What is an Improper. Fradlion ?

Philo. Improper Fraftions have their Numerators larger
than their. Denominators.. Thus, £, 9, %7, *27, &c. are
Improper. Fraélions. e binit : : :

Tyro. What are Compound Fratiions 2

. Philo. Compound Fraiions are Fraltionsef Fraflionsy
compounded, or joined together by the word of. Thus,
2 of 3, or 2.of 3 of 13 are Compound Fradlons, and
are thus read, 2 thirds of 3 fifths, or 2z fourihs of ;5
fixths of 11 twelfths of an integer or awhole number,

Tyro. I underftand you, Sir; but this is very diffi-
cult to tell furely. »

Phile. You have nothing to do with this at prefent ;.
you will know it by and by.,

Tyro. What do you mean by a mixt number ?

Philo. A mixt number, 1s a awhole number with a
Fra&ion after it. - ‘Thus, 14 %, and 147 % are mixt
numbers. :

Tyro. 1 underftand you s+ but how'am I to find the
value of different Fra&ions. | S0 0 Xl

Philo.. By Redustior; which: is dlways learned firft,
becaufe you can’t add, fubtralt, muliiply or dividey till
the ‘fractions are firft reduced to their proper order: but
before you proceed any farther, it will be pro.per to learn
the following figns, or charaters, by heart, fo as to-
know what they fignify, which wil] be a great help tor
you, v I8

¥

Of the Signs ufed in Vulgar Frations.

This (=) is the fign of Equality, and fignifies, that
the numbers before it are equal to thofe after it. Thus,
k and_ 2=7 is thus .read, 5 and 2 is equal to 7.

This mark () is the fign of addition, and fignifies,
all the numbers are to be added together, Thus,
2~-6-+7=15: 'That is, z more, 6 more, 7 more, or 2
added to 6 and 7 is rqual to 15,

This.
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This (—) is the fign of fubtraftion, and fignifics the
number after it is taken, oris to be taken out of the
number before if. Thus, r5—7==8, that 7 taken, or
fubtradted from r5, isegual to 8. A

This (X )is the fign of continual multiplication.

This (==) is the fign of diwifion, and fignifies the
number before it is to be divided by the number that
follows it.. Thus, 56=8=7, thatis, ;6 divided by B
is egual to 7,

[ i

SECTION I
Redution of Vuncar FracTions.
C.ASE 1.
- o reduce 2 mixt number 70 an irhproper fra@ion.

\ /ULTIPLY the whole number by the deno-
M minator of the fra&ion, and take in the nu=
mevator befides; then place the denominator under'ths:
produét, and it is done, : 3

4

- Reduce 57 2 to an improper frafdon ?

57 %
5

288 |
s 4172/; zsg
5.

Reduce 1753 1% to an improper fraf¥ion, /. siogz,

€ASE
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' 'C, ASE 2z

T, “reduce an improper fraltion o @ whole or mixt
number.

Divide the sumerater by the denomitnator, and if any
thing remains, place it for a new ‘aumeraior OVCE the.
Jdenominator. : ,

Reduce *22 to a mixt numbers

| 5)288

ee——— ¥

57.% A/
Reduce 2'°42 to-a mixt number 2 Anf. 1753 17.

v This is-only a proof 'to the foregoing cafe, and is
the fame queftion backwards.

CASE 73

Ta reduce o make & whole number into an improper
: ;I - fradtion. .

Multiply the whole number by any figure at plea-
#ure, and place the produét over the figure you multi-
plied by, and you have an improper fradion equal to the
given avbole number.

_Reduce 14 :to an improper. fraidion, whofe denomi-
pator muft beg 2. Anf 225 L 1o

Here becaufe it fays g muft be the denominator, I
~amultiply 14 by 9, andiit is’'126, which I place‘over the
' g, and it is done. Anfi 225 .

MNOTg
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— N OyT;E, 1,

To exprefs any avkole number fra&ion-wife, it is only
putting unity, or 1 under it, Thus, 14, 26, 490, e,
will be:*&; 26 599 & “‘Rethember this, for it is
Yvery ufeful. i i :

AT N O"T"EZZZ‘- 3

Every improper fraBion is'moré" than an uniteor I,
and every jimple fraftion is lefs than unity or 5. Thus,
the fimple fraction 3 of a [, fterling, is but 15 fhil-
lings : but § of a £. fterling is £ 1, and £ over ; for if
you divide 4 by 3, itis 1, and I, that is, £ 1-6.8,

LN S0t (10

When the numerator and denomindtor are alike, the
fraétion is equal to a whole number.. ; Thus, £1s. 1, 0r
33 is equal to 1; becaufe the numerator divided by.
the denominator preduces 1.

AN ‘\L!‘

* =

7o reduce a compound fra&tion 10 2 fimple oze, of ke
18 swed vos USRI Sortw ods Iaisisl

Multiply all 'the numerators togefler for a new nu.
merator, and all the denominators for 'a new denomi-
nator, . g g’

“NIB.'NN. fignifies new numeraiory and N) D neaw
denominatory aad C. D. common-denominator, which pray

remember. e
Veenaaok i e

1. Reduce' 2 of'2 of Sto'a fmple Jraltion 20 Anf,

3@
T60° u

- v I >

£

—~—t

For 2ix3X 5=30 N, N, anad 5 X4X8=160 N. D,
That
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That is, 2 muliiplied by 3, and. that produét by 5,
is equal to 30 N. N ; and 5 multiplied by 4, and that
produd by 8, is equal to 160, N. D. 4nf %5

* % Nore, When there are cyphers in the numerator
and denominator, then cut them off, and the fracZian is
fill the fame. Thus, in the foregoing anfwer the
fraltion is 133 ViR 13 So £829is only~=.

R;éduce 3 of 3 of Z of 17 to a fimple fractions
F

o
Az/.

B

I55
g0 i

SRR S A ey

T reduce a fra&ion to its loweft term, that Jball be equal
to the original given irallion.

Divide the numerator and denominator by any figure
thar will divide them without any remainder; fo fhall
the laft quotients be a new numerator, and a new de-
nominator equal to the given fraction.

3 »

1.0

1. Reduce 173 into its loweft terms? An/. %,

Divifors, 2. 5 2 )
'T;gclg,.hﬁaxg Anfe 2=x75. So alfo %25 is
—3  which..you may prove by dividing the numerator
and denominator by any figure that will divide them
both, as was faid before.

(o)}

Note, There is another way to reduce a fraction to
its loweft terms at once, and that is by finding a com-
mon meafurer. :

To find a common meafure.

Divide the denominator by the numerator, and if
any thing remains, divide the Jaft divifor by fuch re-
mainder, and if any thing again remains, divide the

laft
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laft divifor thereby : thus go on till nothing remains,
and your laft divifor is the common meafure, or nuMmM~
ber, that will divide the numerator and denominator, at
once into their loweft terms,

1. Reduce 15§ into its loweft terms, 41/ 3.

168)148(2 Here I divide the 4«
336 mominator 448 by the
eaeen numerator 168, and 112
112)168(1 remains ; then I divide

112 - 168, the laft divifor,
—_— by that 112 and ¢6°
Common Meafure 56)112(z remains; lajily, 1 di-
112 vide 112 by 56, and o
——  remains: fo is 56 the
o common meqfure, that
will divide both at one
work.

6)168(3 N. numerator <6 )448(8 N. denominator.

5 3 5

168 i j . 448 _
A R

o 4

2. Reduce ;313 toits loweft terms, Anf. Z.
€ A 5 B

To reduce fractions of different denominators to Sractions of
the fame walue, kaving one common denominator.

Fi+f#, Multiply all the denominators. together for a
common denominator; then begin with the firft nu-
merator, and multiply it into all the dgnominators, ex=
sept its own denominator : do thus with all the other
numerators, multiplying them into all the denomina-
tors except their own; fo will thefe produés be zew:
fumerators,, which muft be placed over the common de-

neminater,,
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nominator, and each fraéion will be equal to #hat frac-
tion whofec numerator you multiplied into the denomi-
nators.

1. Reduce %, 3, and § to fra@ions, having on&
commaon denominator.

‘Firt, T multiply all the denominators tegether, and it
makes 120 for a Cdenominator. Thatis, 3 X § X8=120
C. D. Then I begin with the numerator 2z, that is,
2 % 5 X §==80 NN. Then the numerator 3 X 3 X8=72 N
N. Aadlafily, g% 5 553==75 NN. Thefe new numerators
I place over the C denominator, and the work is doney
hus, 82=2 for 80is} of 120, Alfo, 23=%2 and
7
Z

b3
5

W

|1

/3
S

')

4. Reduce 1, 3, 7, and'# to fractions having one
) A p— £.8 — —
(;‘.»denomtnator. O A e 8s0=7 and
S

o'

83
QT "

€A B 7.
To reduce fralkions of ane mame or denomination to anuthers
1. ASCENDING.

When a’fradtion s to be rediced fiom a lefs to'a
greater denomination, then make the given [fraétion in-
to # compound fraltion, by confidering how many of
the /s/s make one' of the greater denomination 3 then
;educe this compound fraciion t0 3 fimple one, and it is

one. !

1. Reduce ¥ of a penny to the fraction of £. fter-
ling. An/. seohe

Here, becaufe 12 pence make 1 fhilling, and 2o
thillings a £. 1 fay, § of +% of .2, which reduced to-
a Jimple fradtion by multiplying the numerators toge-
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ther fo;ra N.N. and all the denominators for a A, .
8IVES 505 of a [=1 of a penny, ' 0° o '
2. Reduce 2 of a farthing to the fra@ion® of 4
Vgﬁuyea? A susdy viz. of Iof 72 Of, i =l

3. Reduce 1 of a /. tothe fraction of a ton. Ar/.

When the frasionis torbe brought fromia greater tor
A /lefs denomination,. then make of it a compound [fracs
Zion, as before ; defcending from:the grear to lefler des
nomination : then multiply every denominator by the
humerator of the given fradtion, (except its own de-
#ominator) and place the .produ over -the denomi-
nator. to- the faid given - fra&tion,. you, have the’ ans
e e e A S . ey o

5

< v e

N. B. 'This cafsis a'prbo;fto':the laft.

1. Reduce 555 of a £, flerling to the fraction of a
penny P Anf.. 343, "ot L. Fot)yi% of as of . Now
the numerator 1 multiplied into the denominator 2o,
and 12 is==240, which I place.over the dengminater
960, thus, 268 4n o i 05 Lt i 1IgnTY
: o ! . e 3 } & O3
‘2. Reduce 1252 of a guinea to the fra&ion of ia
farthing ! 4n/. 3225 For it is 7073 Of 27 0f <L of
3 Now 3x21% 12X4=3024 N'N. s
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HC AsH 8.

o find the value of o fra&ion iz money, weight, or
: meafure. ' :
- Multiply the numerator ‘of the fra&ion by the next
neareft part belonging to the integer itfelf, and divide
by the defiominator; thea ‘multiply the remainder by
the next'neareft part of the integer, and divide by the
fame divifor, or denominator, and thus go on till you

have gone through all the parts of the integer, and the
quotients will be your anfwer,

1, - What is the valﬁe of ;Qg ofa /. frerling 2 .- Ay/,
17 5. 44. , :

/

26 numerator Here T multiply the numera-

20 ~ tor 26 by 20, the fhillings in a

—_ £. and divide by the denomina-

3lo)sz]o 7 tor 30, gives £17, and 10 over,

S e— ) which I multiply by 12, and di-

175104, - wide again by 30, gives 4 pence;

foxz. o ool therefore I find 25 of a /- to be

— a8l 4d 53 . 108 :
slohizlo

4d.

*2.. What is:the .25 of 2 moidore dnf; 19 104, L,
&5 by the fvollowing,work.‘ : 100t s

Y5 mus
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1¢ nuserator - Here I multiply the numera-
27 multiply  tor 15 by 27, the fhillings in 2

B ~ moidore, and divide by the de=
216)405( 1+, nominator, gives 1 fhilling, and
216 189 over, which T multiply by
—— 12, and divide by 216, as be-
189 fore, and fo I go on, as appears
12 by the work, and find .33 ef
a_moidore to be 1s. 10d. &
216)2268(104.
216
108
4_ 44'”‘/: 15 IOJ- ’i‘i
216)432(2¢"-
432
Q

Tyre. T fee the mature of it plainly ; and dike this
¢afe very well; for it is diverting as well as improving.

Philo. You are to proceed the fame in aveight and
smeafure; therefore 1 fhall only fet you a few quef-
tions for pra&ice to try at leifure.

What is the 32¢ of aton? A/ 6 C. 2 grs
18 /bs. 10 v%. 1O ar. 553 :
What is the 4% of a barrel ? Anf. 4% gallons.

f; What is the 232 of a mile? Anf. 1173 yards,
1 foot.

6. What is the 1% of an acre? Anf. 3 roods, 20

yods.
7. What is the &, of a year (allowing 365 days)

Anf. 152 days, 2 hours.

SE C-
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SECTIONTHL
Annxfxon ¢of Vurcar FrRacrions,

@ro.[ I O W are Vulgar Frallions added together ?
- XL L Philb. Very eafily, by this one rule, wiz,
ANl compound frattions muft be reduced to fimple ones,
and all fra&tions of different denominations, to a com-
pound denominator ; then add all the numerators toge-
ther, and place their fum over the common denomina-
tor, is the anfwer ; and if it be an improper fra&ion at

laft, then reduce it to a msixz number, and the work is
done,

1. Add 7 % % and % together, A/ Lk o)

Here being one common denominator to all the frac-

tions, I only add the numerators together and the
work is done, Anf. 12

2. Add 3% 34 and 3 together. 4/ 32=2 %
Here I find the fum of all the numerators to be ¢8,
which I place over the denominator 27; but being an
improper fration, I divide ¢8 by 27, and have for 4=
Jwer 2 and 4.,

3. Add 7 % and § together, A4/, 227,

Here the frafions having different denominators, I
reduce them (by ca/é 5) to a common denominator, and

find them to be 22, ;72 and .23. Then I add thefe

numerators together, and find them 227: fo the an-

fwer iIs'§32==1 127,

/

4. Add
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4. AddZ2of 2 and £ of § together. A/ 7%5.

and % of 3=:%. Now % and -5

Firfi,F 2 of 4
43 and 23, which added together

31s

5
rveduced toa C D1
is 345 A

g HAdds ,['14-} 192 ,(,'47 % and,{ 100 together-
An_/ £181 c’,, or 175 10d.

‘—T
1S 273

6. What muﬁ I add to £54 2, 'and 19 % to make it
3{,‘ ¥00? | Anf: 25 %

S RGO N Y

[

SustracTtion of Vurcar Fracriows.

Tyro. OW is Subtraction of Fragions performed ?

Philo, By the fame Rule as in Addition,
firft reducing all (mzprund to fimple, and all to a common
denominator ;. thus, /zbiract the numerator or the /e/s
fra&tion from the numerator of the other, and place
the difference over the denominator, is the anfwer. ’

From 1s Fromst _ [ 67 24
Take e Take 18 7
Difference 2% Anfe i Anf. 4945
Proof X PP Proof Gioh

Here in both thefe examples I take the numerator of
the /e/; fra&tion from the numerator of the top, or greater
fra&tion, and place the difference over the denomina=
tor. Then I prove the work, as in common: Subtraction
by adding the numerator of the difference to the nu-

merator of the /o5 fraltion, and it gives the numera-
tor
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tor of the top fraftion, And thus for all examples of
this fort,

Tyr0. I underftand you very well, fir, but fuppofe
the numerator of the fraétion to be fubtracted be lar-
ger than the numerator of the frattion I am to take
1t out of, kow am I to do then?

Philo. 'This is eafy enough : for when you cannot
take the lower numerator out of the top numerator ;
then take it out of the common denominator, and to
that difference add the top numerator, and place it
over the denominator for the true difference; only pray
remember this is called dorrowing, -as in common- fub-
¥raftion, and you muft carry one to the next figure for
fo doing. :

%, LBt 134%%' is=/134-11-8 The Proor 2y

Received '933% is== ‘g5-15  common Sub-
e —— trattion.
Due 3822  Anf. is= £ 38-16-8

]

Proof 13422 “Proof L r134:11-8

3. From éof% take X of 3. ‘That is, from -,%'fake
56 Now S5 is 535, and ;3 is ;43. Then I take ,42
from ;%5 and there remains ;34. 4/, -

4. From 1 take 4. A»/ %. For I make an im-
proper fradtion equal to 1, which has a denominator
equal to the fraction to be fubtraQed, wiz. £! is =1.
Then 7 from }{ rematns%, And thus for any other
example.

N SEC.
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SqE @81 NV
MU'LTIPL'I_CATION of Vurcar FraeTions.

7; yraHO W is Multiplication performed ?

Phils.  The fra@ions muft be reduced to
fimple ones, as before direted, and mixt numbers to
improper fradtions. Then the rule is, multiply the
numerators together for a new numerator, and the de-
nominators ‘together for a new denominator, and the
work is done. '

Néumpl)’p? It;y 3. 4n/ 3i. Forgxiz=iz N.N.
7x6=4="N D, : :

2. Multiply 242 by £. Anf. °23=181¢

3. Multiply 4. 2 by 44. £, A»/ 204. 1.

Firft, 1 reduce 43 to an improper fraQion, which is
2 ; therefore I multiply 2 by 3. 4nf 81—z0l, as
before. _

4. Multiply [ 43 by £2. Here [ 43=35, and

£ 2 1s exprefled in fraions 2 ; therefore multiply 35
by 2. Anf: 2°=[ 85, viz. £ 8-15.

5. Multiply % of § by 2 of 2, that is, 12 by 153
A7/, 333=%%. And thus may any fum be multiplied
by another, with more exa&nefs than by any other
rule, though not fo eafy as decimal fra&tions.

SE C-
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& /

STEAENT T O NLL VR

Division of Vurgar FracTIONS,

g}ra.HOW 1s divifion of fra&ions performed ?

. 4 K Philo,: Firft reduce all compound to fimple
fra&tions ; and all mixt numbers to improper fracions,
as before ‘direted : then the rule is, multiply the nu-
merator of the dividend into the denominator of the
divifor, for a new numerator, and the numerator of
the divifor (or fra&ion you divide by) into' the -deno-
minator of the dividend for a new denominator, and
you have the anf{wer. : :

1. Divide ;% by +5. 4w/ 281=,1. Here I mul-
t19ly 8into 12, which is*fgé, for a new numerator, and
5 into 19, which is'gg, for a new denominator, which
1s 52, Here you fee the anfwer is an improper frattion ;
but if you change the fra&ions, that is, if -3 were to
be divided by 12, then the anfwer would be %5, which
Is a fimple fraétion, AL dEaiad

Nste, The chara@er (=) ﬁ.gni‘ﬁes divifion, or that
the number is divided by what follows it.

2. Divide £ 477 of 2by 2 of 3 of a f. An/: +262:
For 7 of 2 =%, and 2 of 2—=:%; therefore, divide £ 47
% by 7%, thatis, divide *®£ by ;8. Firft, 284 —15—4260
N.N,and 6 %636 N. D' 4n/, 4252, or L1182 =6,
84.

-“Tyro. 1 Then T perceive’ that divifion" of fra@ions
makes more .of 'a fum ‘after divided than'before.

L Philo. + Yes certainly, whenthe divifor is a fimple
fradtion, or lefs than unity, as in this cafe; and it an-
{wers the fame end as common multiplication, viz, in-
creafessthe vglaeygolah  noinpqmoo el TAVOY
VT N 2 Ao Ly
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Tyro. Explain this a little more pray.
Philo.  Obferve then the following example.

3. It is required to bring 42 guineas into farthings
by divifion only? . .

‘Here by cafe 4, I reduce a farthing to the fra&tion
of a guinea, and find it ;..% for a divifor. Then I
make 42 guineas a dividend, thus, %2, Now,
4 —1005=42336 farthings,

¢ From hence, Zyro, arifes this obfervation : that
where any whole number is divided by a fimple frac-
tion, the quotient will be fo much larger than the di-
vidend, as the divifor is lefs than the unity, or 1; but
on the contrary, when a fimple fraion is to be divided
by a whole number, then the quotient will be fo many
times {ef5 than the dividend, as the divifor exceeds unity.

Thus, £ 4 divided by £ of a £. is the fame to mul-
tiply it by £ 4, viz. £ 16 : but I divided by 4 is =,

only, viz. but 1s, 34.%

And now, Tyro, we are come to that rule wherein
all the others are exercifed, viz.

SO R ON VT

The Rule of Three in Vulgar Fra&tions.

Tyro. O W is this rule performed ?

~ MR Philo; After having reduced compound frac-
tions and mixt numbers as before direéted, firft, (as in
the common rule of three) make your firft and third

* See more of the nature of vulgar fra&tions in my
young algebraift’s companion, dialogue 3, cafe. 3; 4.
nums-
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number of one name, then multiply your fecond by
your third, aud divide by your firft.

Or rather thus :

Having ftated the queftion, and reduced the frations,
multiply the denominator of the firft number into the
numerators of the fecond and third numbers, for a new
numerator, and the numerator of the firft number into
the ‘denominator of the f:cond and third, for a new
.denominator, and that is your anfwer required.

X. If—i— of a yard coft § of a £.what coft 51 £ yards?
: 1o

205

4

‘- Thus, 2, 3, *¢5  Now I begin with the denominator

of the firlt fraQion, thus, 4 X 5.X 2054100 N. N. And

3xt6x4—72 N. D. So is the anfwer #'92 of a .=
6-18-10. 29 4% or 3.

2. If a load of wheat coft £ 15 2, what eoft ore
bufhel ? :

Here as 40 bufhels make r load my firft number
will be 42, the fecond number reduced to an improper
fradtion is '22, and 1 buthel will be 2. Thenit %°
be 22 what !, Now 1x18z2x1—182z N. N. and
4oX12X 1=480 N, D. A/ 332, which is =72s. 74,

Tyro. - This is eafy enough, if this be a general rule.

Philo. Ttis, andif you look over what has been
done, you may with eafe do any thing in this rule;
therefore, I'fhall only fet you a few queftions for prac-
tice. :

N3 34 What
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i 3. What' is »the in_tereﬁ 2f £ 219% f@::o_lie: year, at
A05g perlicent™ Ay, P28 iz, T Y016 1 2 4

JHI0 s

LHRTOo==TF*

4. Bought: South-Sea flock to .the valoe of £ 420
13+ 44. and gave £ g5 % per cent, what comes. it to-?
1 B8 B G A d e B N R T e

5. . A perfon left 4o fhillings to.s poor widows, A,
B, C, and;Dy,: ToWihe left 1,101 BZ; taC 55 and:to
D 3, defiring the whole might be diftributed accord-
ingly ; I.demand the propes thare.of each? =

Take X, I, &c. of 40 fhillings, and add them to-
gether, 1t makes but 38 fhillings : then fay,

If 385. be 3, viz. 135, 44 what will 40 be? Thus
preceed with all their fhares, you will ind A muit have
145, 55, B.1os, 64. 33, C8s. 5d. -1, and D 74504
~ And now, Tyro, we will proceed to, ,

8
L 38'

DIALOGUE XIL
SE g NG &

Noration of DecimaL Fracrions,

Tyro. HAT do you mean by a decimal ?
Phils. - Any number, whether cyphers
before it or not, having a .dot before them, thus, .2
.003 OF .4715, &c. are decimals ?
Zyro. How are thefe decimals formed ? .
Phile. Every decimal 1s a vulgar fraction, having as
many . cphers for its denominator and an umtfg&
' ides
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fides. Thus the foregoing decimals exprefled in vulgar
fra&tions are -%;, o223, and ;&215, &c. but the deno-
minators are caft away in decimals, becaufe you fee they
are always known, and we work only with the numera-
tor, or the decimal itfelf ; and this is the reafon that
decimal fraltions are fo very eafy to what vulgar are,

Tyre. I underftand you, but you have no mixt num-
bers here as well as in valgar fraétions ? ;

Phile. Yes: a whole number, and a decimal after
it is a mixt' number. Thus, 47.5 or 5.25 are mixt
numbers, fignifying 47 whole numbers, and ;35 parts
or X ; and the other i1s § whole numbers, and z5 hun-
dredth parts, or 1 quarter, for 25 is £ of 100.

Note 1. Cyphers after figures are of no fignification
in decimals, thus, .s5ooo is but .5 and .750000
but .75, for .500 is 333, which is the fame as 5, :
but cyphers before decimals are neceflary, for they
«decreafe their value, Thus, .5 is 5 tenth parts, or £,
but .05 is but & one hundredth parts, viz. ;.5 in
vulgar fraftions, :

Note 2. Pray remember this: that .z fignifies the
half of any whole number, thing, or integer, .25 is
one quarter, and .75 fignifies three quarters. For ¢
is £ of 10, 25is ; of 100, and 75 is 2 of 100.

This being well uncerflood, you may proceed to
addition. ;

N 4 SE C-
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—— " %
5 3 - &

SECT10N.II,

~vApmition of DEciMars.

‘Dro.HOW is addition of decimals performed ?

: Phila. 'The fame as common addition, only
with this difference, that you muft fet tenths under
tenths, and hundred parts under hundred parts, not
regarding the number of decimal places, but fet them
all even towards the firft left. hand row, that ftands
next the whole numbers, and then add them all to-
gether as in whole numbers. ,

One example well explained will be fufficient, fo‘r
you will fee the reafon more plainly in redu@ion.

. Add £a7.45 725945 .25 1000545 and 15 .5 to-
gether, :

s 47045 14 Here you fee I place the whole
7259 numbers under one another, as in Ad-
(34 dition and the decimals I place even
.000545 next the whole numbers, not regard-

e & - Ing how far they extend to the right-

~————— hand: then I add them asthey ftand,
Anf. €8.926445 like whole numbers.

2. Add.g75 005 0005 .95 and .3 and 675 together
Anf. 2.5055. If you fet thefe under one another, and
add them as before, you will have 2 for a whole num-
ber and ,5055 a decimal, . ¢

Note, Always remember to part the decimals from
the whole numbers by a dot. Thus, I find in cafting
up this laft fum it amounts to g ﬁgur?s; but as there
are but 4 figures in the largeft decimal, therefore,
T make a dot between the gth and gth figure, always
keeping an equal oumber of decimal places. i
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SECTION. IL

5.‘"’

SuBTRACTION ¢f DECIMALS.

Tyro, Y F Addition of Decimals be performed like
~ whole numbers, I imagine Subtra&ion is
the fame. ' .

Phils. Tt is fo, only place the figures to the left-
hand, always under one another, let them be cyphers
or figures; but don’t regard cyphers to the right.
An example will make it quite ealy.

From 47.007;5 From .7 From s.25
Fake “ By ot Take. 272 Take .98407

Anfe 314975 Anf. w25  Anf. 4.26593

— ) et e

Proof 47.0075; Proof .7 Proof g.25

Here you fee I do'by tens, as in whole numbers, and
borrow and carry the fame, only I never fet down cy-
phers to the right hand of the figures, but entirely
difcard them, '

2. Borrowed 100 guineas, and paid at three feveral
times each £ 27.275 what is to pay? Auf. £ 23.175,
or £ 23-3-6.. i :

N s ' SEC.
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““SECTIONIV.
MvurTirLicAaTON of DECIMALS,

Tyro. OW is Multiplication performed ?

% Philo. Like common Multiplication, having
no regard at all to the Decimals till the work is dong,
and added up: then count how many  decimal places
you have bothr in the Multiplicand and Multiplier, ' and
as many decimals as you find in both thefe, fo many
figures you are to prick, or point off from the right-
hand to the left: fo will the figures on the left-hand
of the dot be whole numbers, and thofe towards the
left, the decimal parts, ;

ExaAMPLES,

Multiply 7.256 Multiply 5750
by .762 4 by .0375:
14512 - 28795
43536 40313
50792 . 17277
Arfi 5.529072 Anf. .o.21'5'9625*

Here in example 1, I have 6 decimals in the Multi-
plicand and Muldplier ; therefore I prick or dot off 6
rowards the left-hand, and have 35 for a whole num-
ber, and the reft are decimals.

% Noe, In example 2z, I have 8 decimals, in the
Multiplicand and Multiplier; I find upon cafting them
up, that there are but 7 places of decimals, therefore,
1 place a cypher before the firft figure, and makea dot
hefore the cypher fo I have 8 decimal places. s

1
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"This is a ftanding rule, for had the produé been:.
lefs in the number by z, 3, or more places, fo many
cyphers muft have been added to fupply the defi-
ciency.

Tyro. 'This is eafy enough, as you obferved, to

what Vulgar Fra&ions are: and I perceive that mo-
ney, weight, or meafure may be eafily multiplied by
this rule.
- Philo,  You fay right, for fuppofe I was to multiply -
£ 4 155, by £13 105 it would produce £ 16-12-6
For £ 4 155, 15 4.75 (becaufe 15s. is 3 of a £.)and
£ 3 1o5:i5£3.5. Therefore £ 4.75X3 5=£ 16.625..
or 12s. 6d.

5. Multiply .000075 by .0015. Anf. .0000001125.

4. Multiply 4%, viz. 4. 5. by 4.5. Anf. 20.25, 0Ty 20%4
5. Multiply 3 a crown by 7 a crown, at a fhilling
the integer. Auf. 6s. .25, viz. 65—3d.

See Multiplication of Vulgar Fradtions; and more
of the nature of this, with the way and manner of:
valuing any decimal, in Redudlion of Decimals.

SECTION V..
Division.of DEcrMaLss.

Tyro. 'O W. is Divifion -performed ?

 Phils, ~ The fame as common Divifion ;-
but being 2 little more difficult than the other rules,
you muft be the more careful : but if you obferve the
three following notes, they will help you.to work any
fum.

Note 1. When there are more decimal places in the
Dividend than in the Divifor, then (after the work is
done) prick off as many in the quoticnt to {upply that
defe ; that is, the decimal places of the divifor, and
the quotient will always.be equal in. number to thole
in .the dividend. ‘ ;

Noze,
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Noze 2. If there be more decimal places in the
divifor than in the dividend, (before you begin to work)
add as many cyphers to the dividend as make the
number of decimal places equal to the divifor, and
proceed as before direéted. ,

Noze 3, When it happens that the decimal places
in the divifor and quotient (after the work is done)
are not fo many as thofe of the dividend; then you
muit place as many cyphers before the quotient, or
anfwer, as will make up that deficiency.

.5)47.3476 .12)63.00  12).063
Arf. 946952 VTP Y Anf." .00525
See Note 1. See Note 2. See Note 3.

v5 Remember that all remainders in decimals after
divifion are of no fignification, and therefore are taken

no notice of,

The fame is to be obferved in long divifion as in the
three foregomg examples in relation of pointing off.

47.15)3-747565(c794. A/
33005 ;
: But if thus,

44706
42435 <4715)3.747565(7-94.  4nfe

Z27 18
18860

B e D

Here you fee the fame fum is propofed, but the an-
fwer is different, as you may prove at large; for the
figures will be the fame. And thus you fee, let them
be whole or mixt numbers the work is the fame. :
- Tyro- I underftand it : and I perceive it is very eafy

to divide money into any number of parts by this rule,
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Philo. Very eafy indeed.

6. Divide £42 19s. 64. by £ 4 15+ 64, That isy
divide £42 .975 by £ 4.775. An/. -

7. Divide £ 4.5 (viz. [ 4 105) by [ 3.5 (viz.
L3.108) dnf L1285, 00155843, '

8. Divide 1.753 by £ 1753. Ax/ oolr.

This example, though it appears trifling at firft, may
be of fervice. For fuppofe it was required to divide
£ 1.753 among 1753 perfons, the anfwer would be
.001, viz. near 1 farthing each. Thus you may vary
or alter Decimals at pleafure ; but as for money and the
manner of finding its value in any Decimal Frattion,
that you will fee in the next Secion, which if you ob-
ferve well, you will fee the whole order of Decimals,
and their relation and harmony, compared with Vulgar
Fractions. :

SECTION VL

Renpvctionof DEcimaLrs,

Tyre. H AT does Redu&ion of Decimals teach ?

Philo. Tt téaches to reduce a Vulgar
Fra&ion to a Decimal of the fame value, and alfo thews
you how to find that yalue either in money, weight,
or meafure, &c. ;

CASE 1.

To reduce a Vulgar Fradtion to a Decimal.

Add as many cyphers as you pleafe to the Numerator, |
(making a dot between the Numerator and the cyphers)
then
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then divide by the Denominator as in common Divifi-
on, and making a dot before the figures in the Quoti-
ent, you have the Decimal equal to the Vulgar Fraétion.

. 1. Reduce § to a Decimal.  An( .75.
4)3.00 Here youa fee .75 1s=% for 7g is' 2 of
100 its proper Denominator.

75
2. Reduce $ to a Decimal of the fame value.
8)5.000 That is, 625 is$ of 1000, its
Denominator.
625 ' Anf.

3. Reduces to a Decimal:  Anf. .o1265.
4. Reduce;»<3to a Decimal. 42/ .co171.

_ Note, Sometimes in reducing a decimal there will
be a remainder; but never regard that, if you have.
5 places in a decimal it is fufficient, ‘

To reduce the known parts of money, weight, or
¢4 ' meafure 10 a decimal.,

. ‘Add cyphers to the loweft denomination (making 2.
dot between the cyphers and the figure, and divide by
the parts contained in the next higher denomination ;.
then place the next higher-denomination, before that:
Quotient (with a dot between) and divide by the parts
contained in the next higher denomination; and fo go.
on, and your laft quotient will be the decimal required.
But this muft be illuftrated by an example to make.
it plain, ;

¥. What
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1. What is tf}e decimal of 14s. 64. 32 -

4) 3.00000 Here, according to the rule,
—_— I add cyphers to the loweft
12) 6.75000 denomination, 3 farthings, and
—_—— : divide by 4; then I place the
2]0)14.56230 6 pence before that quotient,

— and divide by 12, Laftly, I

928125 Anfs * place 14 fhillings before this

laft quetient, and divide by zo,

(viz. by 2) without cutting any figure or cypher off
to the right hand ; for there is no occafion for that.
See the proof of this in example 1, pext cafe.

2. Wl_mat’ is the decimal of 18s. 94. 2. 42/ 93958,

' Note. If you would know.the decimal of any
‘pumber of fhillings, from I to 1g, obferye this general
rule: if the fhillings be even, take the 7 of them is
the decimal, Thus the decimal.of 16s. -is .8, and
‘of 18s. s .g, &c. But if the fhillings be odd, multiply
them by s, gives the decimal. Thus the decimal of
ss. is .25 for g fhillings is 3 of a£. and 25 is £ of
100. So alfo, the decimal of 174 is .85, and 11s,is
.55, and the decimal of 14 is o5 ; for there muft be 2
places when the fhillings are odd. a1

A Rure to find the decimal of . fhillings, pence, and
farthings, at a £. fterling the integer at once. -
1. For farthings, ~Add cyphers. to the fhillings, and

divide by zo. © " ° L s S R ey

' 3. 'For the pence.” Add cyphers to the given pence,
and divide by 220, ‘the pence in a £. pricking off ac-
cording to the rule of divifion.  Thus you willfind the
decimal of 64, .0z25 and of 34, .0125. ; eh v

' . 3. For
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3. For farthings. Add cyphers and divide by g60:
thus, the decimal of 3 farthings is 003125543 v, T

MNote, The fame is to be obferved in finding the de-
cimal of weight and meafure, by adding cyphers to
the given denomination, and dividing by the parts con-
tained in the integer,

To tell the decimal of fhillings, pence, Aand- farihibgs,
by infpetion. :

Note, If the fhillings be even, take the I of them,
which will be the firft decimal figure; then bring the
peoce and farthings into farthings, and if they be lefs
than 25, join them to the firft decimal figure, fo have
you a decimal of 3 places; but it the farthings be
more than 25, fet down 1 more than they really are; if
they be above 40 fet down 2 more than they amount to
fo you have the decimal nearly.,

1. Let it'be required to find the decimal of 14:. 64,
% and 185, 9d. 1, as before.  Here I fay the £ of 14
is 7, the firlt figure ; then 64. 1 is 27 farthings, but
being above 5, T fet down 28 farthings by the fide of
the 7, fo is the decimal . 728, as before; and fo for the
“other., iz ' - W

z. What is the decimal of 61 104.2? 44/ .544.

Here the £ of 65. s 3, and 104 £ is 42 farthings ;
but being above 40, I, by the rule, fet down 2 more,
Vviz. 44; fo is the decimal .344 nearly,

Note, When the fhillings are odd, multiply them by
5, and bring the pence and farthings into farthings,
as bcfore, and fet the firft figure under the fecond -
gure of the decimal belonging to the fhillings, er~
creafing them by 1, or 2, as before you have the

decimal,
. 2, What
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¥ What is the decimal of 175, and 64.3: and
115, 10d. 32 :

17 multiplied by ;i’s 85 . 1LX5. =.55
62 more 1 farthing 28 10d 344 X2 = .45

Anf. 878 115, ‘;od. Fe A28t
"The next cafe is a proof to this, and more ufeful,

CIASB S

To find the value of a decimal in money, weight, and
meafure.

Multiply the Decimal by the parts contained in the
jnteger, and prick off as many figures <as there are

laces in the given decimal, and the figures towards
the left-hand will be whole numbers, and thofe that
are pricked off are decimals, which decimals only
muft be multiplied by the next denomination : thus
go on, multiplying and pricking off the fame number
of decimals ; fo will the figures towards the left-hand
be the value required, :

¥ What is the 728125 ofa ' 2, What is the 7615 of a

£. fterling ? 20 guinea? 21 T

5 14.562500 : 7615
| 12 i : 15230

d.6 7500 - s15.9915
& _ 12
, i 4.11.8980
Anf. 145 6d. 3. See Ex. 1, of .------...-?.
laft cafe. : grs.3:5920

Anf. 155.11d°% .
3. What
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3« What is the .1756 of a ton ?
20

=r———4. Whatisthe.cg715 ofabar.,
C..3.5120 36
4 o —
e —— 58290
qrs. 2.0480 29145
28 —————
=#=——  gallons 349740
3840 :
og6o EUTEREeE
—_— pints 3 97920
Ib.1.3440
16 4%/. 3 gall. 3 pints, and 4%, oz
——— very near 33 gallons
0Z. 5.5040 _

A/ 3C.z qrs. 11b, 5 oz

"To tell the value of any decimal in fhillings, penee,

and farthings (by infpe@ion only) ata (. fterling
the integer. v

Noze, If there be ever fo many places in the decimazl,
the firft 3 figures are fufficient and all that are required
in bufinefs.

Note 2. Double the firft decimal place towards the
left-hand, and if the fecond figure be under s, then
the firft figure only doubled will be the fhillings ; but
if the fecond figure be 5, or above 5, then you muft
add 1 fhilling more to thofe you doubled ; and what re.
mains from the fecond figure above 5, carry to the next
figure, and reckon them as fo many farthings; and if
above 25, account them ftill as farthings, only abate ;
but if above 40, then abate 2 farthings lefs than they
weally are, and you have the value required.

r. What
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1. What is'the value of 728125 of a £, 4n/. 144
6d. %

" Hére T double the firft ﬁguré 7, which is 14, for the
fhillings, and then I fay; 28 farthings is 74, but I abate
1, becaufe it is above .25 ; {0 it is 144 and 64, 3.

2. What is the .39525 of a L Anf. 75 104, 2.
Here I fay, twice 3 is 6, and the next figure, being
above 5, I count 1 more, which is 7 fhillings ; then
there is 4 remains from the g, ‘which I carry to the 5,
which is 45 farthings ; but being above 40, I abate 2,

and call it 43 farthings, which is 104. 3.

3. What is the 0672 of a £. fterling ¢ An/. 1s. 44.

Here the Cyphers doubled is o ; but the fecond fi-
glre beirig 6, that is 1 fhilling and 1 over, which I carry
1o the 7, is:17 farthings, and abating 1 farthing is 16,
or 4 pence ;. which you may prove by muldplying the
decimal by 20, 12, and 4, pricking off as before di-
rected. o : Fiay

ExamprLes for Exercife,

4. What is .8145 of a ton. Arf. 16 C. 191,
4 1b, 7 0z. 10 dwté. .88.

5. What is the..275 of a Ib, troy ? 4»/. 3 0z. 6 dwts.

6. What is the .o7z9 of a year, at 365 days the
integer »  An/. 26 days, 14 hours, 36 minutes, 14
feconds, : ’ ' '

Thefe examples are fufficient for any diligent learner,

therefore 1 will proceed to put them all in praQice.

SEC
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S ECTION VI

The: Rule of Three Dire& in Decimar Fr ACTIONS.,

—Y}ro.HOW is the Rule of Three in decimals per-
. formed ? ) :

Philo. The fame as in the common Rule of three
dire&, by multiplying the fecond number by the third,
and dividing by the firft, . '

1. If 3 of a yard coﬁ-% of a £, what coft ¢ ' £ yards ?
that is, it 3 qus. coft 16s. 84, what coft 51 yards, 1 qrs

Decimally thhs,

If .75 be .8333, whatis 51 -25 yards >

Here multiply your fecond by the third, and-divide by
the firft, you have the quotient 56.942, viz. £ ¢6 18
Jod.

See éxémple 1, rule of three of vulgar fra&tions.

2. If a buthel of wheat coft 3s. ga. £, what coft 40
buthels, or 1load? Anf. £ 7-11-8,

Decimally thus,

If a bufhel of wheat coft .18958, what coft go ¥

£7.58320 Aif. £ 7 115, 84,

Tyro, This laft example is very fhort indeed.

Philo. 1t will always be fo when the §rft number is
I, or unity; for decimals are fuperior to vulgar frac-
tions for eafe and expedition ; and though' not always
fo near the truth itfelf, yet anfwer every thing near
enough for any bufinefs or demand. See the next
queftion in variations,

3. If
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If 5 £ ells coft £ 2333 of a L. what coft 282 1
ells’ That is, if 5% coft £ 2 16s. 84, %, what coft 282,_
ells 2

Dec1mally thus,

If c.25 ells coft £ 2.8364, what coﬁ 282.§ ells?
Anf. L 152 625, viz. L152-12-6, §

4. If a ton of fweet oil coft £ 24-17-4%, what ceft
14°T. 17C, 2qr. 1glb.  dnf; £ 370.1335, or 25, 84. 2.

Now, Zyro, in all fuch fums as thefe, which either
by the rule of three, pradtice, or vulgar fradtions,
will become very tedious; yet by finding the decimal
of- the odd weight, and the odd price, you have only a
common multxphcatlon fum,

That is, multiply 14 ton .88348 by,{,' 24.86875, you
W1ll have£ 370.1335y ViZ, 25, 84. Anf.

Nate, You may find the decimal of 17C. 2qrs. 19lb. -
by bringing them into Ibs. and dividing by the lbs.ina
ton, viz, zz40. The fame for any other weight, or
meafure, by reducing the parts, and dxvxdu‘g by the
parts contained in the integer,

‘DIA.
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DIALOGUE XV,
SECTION L
Simrre INTEREST.

V}ro.HOW is fimple intereft in decimals performed »
Philo. Very eafy by the following rule.

" Multiply, the principal by the ‘rate per’'cent and
prick off the decimals gives the intereft . for one 'year;
and if there be odd time, take the parts of the prin-

cipal itfelf, and add to the work, it is done,

Note, For [ 4 per cent. multiply by .04 ; for ¢ per
cent. by .05 5 for.6 per cent. .06 ; for 7 per cent, .07.

1. What is the intereft of [ 147-- 15:.' for a year, at
£ 4 per cent. per annum ? . dn/. fi5-18~2% ¢

£ 147.75 2, What is the intereft of £27¢-10s for

04 1 year, at £ 6 per cent,
£5).9100 L2550 ..
b L e | NS
£.18)20 (B G EiL[o)
12
— Anf. £ 16-10-7 %
d.2)40
4
.q:1160

And
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And the work will be as eafy, if the per cent. be for
odd time, as appears by the following examples.

3. What is the intereft of £ 1250, 15+ for 3L years,
at 6 per cent. per annum ?

£ 1250.75
06

75.0450 for 1 year
e

(T

e

225.1350 for 3 years
37.5225 add for the  year

- —

262.6575 for 3% years. An/.

4. A perfon left his wife by will £ of his eftate,
which was [355.7-6. Now this lay in hand 3 %
years ; I demand what intereft is due upon it, at £ A
per cent. per annum. :

Anf. [ 55-19-5.

Multiply £ 355.375 I?y £ 4 7, that is by .04 8 0~
.991875 for 1 year: this multiplied by 35 years gives
£55.9715625. 234 W

And thus you fee, that if the principal, intereft, or

time, be ever fo much, yet it is eafily performed by
decimals,

5- A merchant made an affurance upon goods in a
fhip bound to a certain port, to the value of L2530,
upon condition, that in cafe of a total lofs or da-
mage, the affurers were to pay £ 97% per cent. dedudi-
ing 5 per cent. (viz. 1os. per cent.)out of it : now the

1p was caft away, but there was as many goods faved
as amounted to £ 955 ; I demand what the merchant
has to receive ? An/. £ 1527-18-11,

Firft
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Firft, £ 955 taken from £ 2530, remains £ 1575 lofs;
this multiplied by g7.5 is 1535.625 : and dedu&ing 3
per cent. from this, is only cutting off 2 figures in the
pounds, thus, 15|35, and take the ; of 15]35.625,
which is 7.678125 placing it. in the units place of the
pounds, and the reft in order, (as follows in divifion) and
fubtra@ it from £ 1535.625, leaves £ 1527.946875,
viz. 18s. 114.  An/.

The proof of this is worthy your obfervation, Zyro.

For obferve g7% per cent. wants but 23 per cent, of
£ 100, that is, of being cent. per cent. Now if you
multiply £ 1575 by 2.5 viz. (23} it gives £ 39.375,
which added to £1535.625, gives the original {fum or
lofs, viz. £ 1575¢

Tyro. I thank you kindly, fir; for this, as you have
obferved, is a proof to me very plainly.

6. What comes an affurance, or a commiffion, fac-
torage, or brokerage to, upon £ 3500, at 18s. per cent,

35.00 .
.9 the decimal of 18+,

v fanag o Ao L3a10

And thus decimals perform any thing with eafe and

pleafure.
Tyro. 1 fee it, fir, and now be pleafed to give me

an example or two in compound intereit.
Philo, 1 will.

SE Ce

’ .
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Tyro. O W is compound intereft performed ?”
H Philo. By continual muldiplication and
addition. '
Queft. 1. What will £ 100 amount to, if it be for-
borne 5 years at 5 per cent, per annum, compound
intereft, Anf. 127-12-63, ; : :

1. The common method is to multiply the principal
by the per cent. and cut off two figures, (which is the
fame as dividing by 100) this gives the intereft for one
year, which is £ 5; thisadd to £ 100, gives £ 105 for
the amount of the firft year. Then this multiplied
by the per cent. gives the intereft for the 2d year,
which added to the principal of £ 105, gives L110.25
for the amount the 2d year, &c. &c. = But this is te-
dious ; therefore the beft way is,

2. Set down the principal 100 1. and find the intereft
the, 1ft year and add it to it, and it makes as before
105. Set the g under the 1ool. and make two dots
after t, thus 5 .. this faves dividing by 100, and will
{upply the decimal places; then multiply 150l. by s
(viz. o5 in decimals) keeping always z figures of the
decimals under the z dots, and it produces ——2s,
which added to 1051: gives 110.25 1. as before, &,
&c. See the operation.

0] o L 6o
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L 1004 viz by .05 is 5. oo, viz, 5

5 . « added
Amount
1 year  fol SHRE this X .0g
§ ja 5.25 add

2 year 110.25 this % .05
is  g.5125 add

3 year 1157625 this & 05
is 57881 add

—

4 year 121.5506 this 3 .og
s . 6.0775

5 year 127.6281 <4nf. [ 127.12

Queft. 2. Alent B £ 136.775. which B promifed to
pay compound intereft for, at £ 6 per cent. per annum,
and bound his heirs, executors, &c. to that condition:
Now A died, and B took no notice of payment till it
- was at laft difcovered by the executors of 4, that B
had had the money in hand 2o years I demand what
B has got to remit for the debt ?  A4n/. £ 438.651.

But the fhorteft method of all to calculate compound
intereft is by the following tables.

T A-
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T & BEEYY,

‘A table fhewing how much 1 pound fterling will a-
~motnt to any number of years under z1, at £§
per cent. per annum, compound intereft,

Year. | Lgpercent. | Years £ g per cent. »
1} E.og 11| 7103
2 | 1.102§ 1z 1'1.7958
3] 1% 767 73 1. 886
4=l -2855 14 | 1.9799
5| 1.27628 15 | 2.079
6| I.3401 16 | 2.1828
7 1 1.4071 w70 iki20202
'8 | I.4744: 18 | 2.4066
gl BT M8 g 25260
10 | 16289 20 | 2.6533

AL B AL e TE

A table fhewing how much 1 pound fterling will a-
~ mount to any number of years under 21, at the rate
of £ 6 per cent. per annum, compound interet.

Year | L6 percent. | YVears | £ 6 per cent,
z ok i (Aol 11]1.8982
ZHE P 78 ¥ ¢ 12 | z.0121
3 1L TS 13 4°2.1329
a 1562y 208 g | 2.261
5113382 15 | 2 3905
6 ;1.4185 16 | 2.5403
7| 1.5086 17 . 20027
81 INegR 8 ST 8 218 b s
9 | 1.6894 19 3.0256
10} 1.7908 20  3.2071

Oz 1, The
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1. The explanation of the tables.

The amount of £ 1 for 1 year, at £ ¢ per cent. is
r2.05 this X 105=1.1025 the amount of the zd year ;
this, X1.05 is 1.1576, &c. &c. - The fame for /6 per
cent. which is 1.06 this into 1.06 is equal to 1.1236
for the fecond year, &c. &c.

2. The ufe of the tables.

When -any fum is given for any number of years,
then multiply the given fum by the number given
right againft or anfwering to the number of years,
and you have the anfwer at one operation.

Let us take example 1, viz. £ 100, for 5 years, at
£ 5 per cent,

I Jook in the table of g per cent. and againft 5 years
I find 1.27628, the (amount of £ 1 for 5 years) this
multiplied by £ 100 gives 127.628, viz. £ 127-12-6}
as before.

Zyro. 'This is fhort indeed !

Philo. -’Tis the fame as if it were for 20 years,
Thus in example 2, it is required to tell the amount
of £ 136-15-6, for 20 years, at £ 6 per cent. com-
pound intereft. ,

I look in the table for £ 6 per cent. and againit 2o
years I find 3.2071 the amount of £ 1 for that time;
this multiplied by the fum £ 136-15-6. (viz. 136.775)
gives £ 438.651, viz. £ 438. 13 fhillings and 1 farthing.

Zyro. I like this very well ; but fuppofe the years
are more than in the tables, how then ?

Philo. Very eafy; only add any two or more num-
bers together, as make the number, and multiply the
fums belonging to each number of years in the table
together, gives the right fum for that number of years.

Thus,
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Thus, fuppofe [ wanted to tell the amount of the
laft queftion for 30 years, at £ 6 per cent, Here I take
any two nambers, which added, make 30. Suppofe
for example 10 and 20 : againft 10 I find 1.7908, and
againft 20 I find 3.2071, this multiplied together gives-
5.7432, the amount of £1 for 30 years, at £ 6 per cent.
which multiplied into £136.775, gives 785.520, the
amount of this fum for 30 years; and thus for any
other numbers. :

Tyro. I heartily thank you, Sir,

Philo. You fee how eafy i is, and this is the only
method to calculate annuities, penfions, &c. excepr
you can do it by algebraic calculation.

Note, Thefe tables are eafily made, the conftru&tion:
depends, as I told you, in fimple intereft, upon this ;-
That let the per cent. be what it will, fuppofe £ 4 per
cent. fay, if £ 100 be 104, what will £ 1 be? du/
£ 1.04 for 1 year, So alfo for 43 per cent. it is £1.045;.
for ¢, if is'1, 08, &¢C., ..

Tyro. I underftand you very well, fir, and fhall en-

deavour, as time offers itfelf conveniently, to look
ever thefe things, and make myfelf ;et more perfect.
. Pbilo. You will perform your:promife 1 hope; but
before I leave you, I will give you a notion of the
extradion of the fquare and cube roots, being very
neceflary in many bufinefles, but efpecially m the art
of menfuration, and feveral other branches of the
mathematics. ’ ‘
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DIALOGUE XV.
SEC_TIbN L

The extraétion of the Square ROOT.,

Tyro.W HAT do you mean by the words fquare
g : and root ?

Philo. A fquare number is a number multiplied by
itfelf, viz. any figure or figures multiplied by the fame
figure or figures, the produét is the fquare of that -
number: Thus, 2 X 2=4, the fquareof 2;and g X g=381,
the fquare of g.

Tyro. This is plain encugh. And what is the root
then ? '

Philo. The root is that from which the fquare is
formed : Thus, I told you before, the fquare of 2 is
4, and the fquare of g is 81; therefore vice verfa 2
is the root of 4, and g 1s the root of 81, as appears by
the following table which fhould be readily known.

T A B L E
Roots l 1.2345078910 11} 12
Squares 11 4] 9{16]25]36|49|64|81 100121 144

: Tyro. How is the fquare root extraéted ?
Philo. 1 will fhew you the whole procefs, which pray

blerve,
Suppofe it were tequired to extra& the fquare root

of 3136, or any other figures.
Fir
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Firft, 1 fet down the figures thus, 3130, and begin-
ning at the units place, I make a dot or polnt over i,
and alfo over every other figure towards the left hand,
as you fee in the margin ;_and pray obferve, that as’
many dots as you have, fo many figures the root will
always confift of, which here are 2,

Secondly, 1 feek (by the table) the neareft root to the
figures contained in the firft point of figures, viz. in
31, and find it to be g, which I place in the quotient
thus, 3136{5, which figure 5 is called the root or part
of the root. v :

Thirdly, Square the root, that is, 3136(5
multiply it by itfelf, and place itun- 25
der the faid firft points as in common = —— 2
divifion, and fubtrad it therefrom, 636 refolven
and bring’ down the next point, viz. %

36, and place it by the fide of the remainder, it'is 636,
which is called the refolvend, as in the margin.

Fourthly, Then I double the quotient figure, or root

¢, which is 10, and making 3136(5
another crooked line I place a1

it for a divifor right againft —_—

the refolvend, thus, - Divifor 10)636 refolvend

v Fifibly, 1 now afk (as in divifion) how many times
1o I can have in the refolvend : :

(always rejecting the laft figure) 3136( 56100t an/*
that is, how many times 10 are 25 ‘
contained in 63, and find it 6 —

times, which 6 I put .in the 106)636

root by the fide of the 5, and 636 i

alfo by the fide of the divifor F :
1o, which makes 106 ; then I multiply 106 by 6, which

is 636, and nothing remains; thus I find the fquare
root of 3136 to be 56,

04 PROOF
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PR OOF.

X fquare the root of 56, thatis, I multiply it by itfelf, -
Viz. 50 by 56, and it gives 3136, ,

2. What is the fquare root of 561692

56169(237 root Anf. :
4 Here I proceed the fame:
L e— as in example 1, by mak-
43)161 refolvend ing a dot over every other
129 figure, and find the near-
—_— eft the root of the firft point.
467)3269 new refolvend: § to be 2z, which I fquare,
3269 and place under 5, and
—_— ; remzins I, to which I
o bring down the next two

figures ‘61, and it is 167
then I double the root 2, it is 4, which I place on the
left-hand for a divifor. Then I afk how many times
4 are contained in 16, which, tho’ it be 4, yet upon
trial will be but 3 times (for you muft oblerve, it will
often be lefs than it looks to be) which 3 I place in the
quotient, and alfo by the, fide of the divifor, 4, which
makes it 43 ; then I multiply 43 by 3, and it is 129
and fubtradliog 129 from 161, I have 32 remains, to
which 1 biing down the next point, or two figures 6g,
and it is 3269, which I call a new refolvend ; then [
double the reot 23, which is 46 for a new divifor,
and afk how many times 46 1 can have in 32f, and
find it 7, which I place in the quotient, and alfo after
46, and it is 467, which mulriplied by 7, gives 3260.
- T'hus I'find the {quare root of 56169 to be 237, ~ And
for a proof I find 237 multiplied by 237=5616g. Do
you underftand it, 7yro ?

Tyro. Very well, fir: then I percieve that after I
have done with the firft figure in the root, I am to
double it, and take down the next point, and then

dou-
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double the two figures, and take down the next point,
and fo keep on in the fame order: am I not?

Phils. Your notion is right, aad if you confider well
the manner of the working the laft example, if you
have ever fo many figures, you may do it with eafe.

Tyro. But fuppofe after the work . there fhould be a
remainder. '

Phils. That matters not at all ; only when you come.
to prove the work, after multiplying the root by it-
felf, you muft add the remainder to the produé&, and it
will be equal to the given number if the work be:
right..

Sums for praflice.

3. I demand the fquare root of 2g96361. Anf. 1731

4. I demand the {quare root of 3076516,  Anf 1754

s. What is the fquare root of 43623, dnf. 208, and:
360 remains over.

“N. B. If you have a mind at' any time to know-
what the remainder will produce, add an even number
of cyphers to the fum, and double the root, and pro--
ceed as before : thus, the fquare root of 43623,000000
1s 208;86F.

2. To extra the fquare root of a vulgar fra&tion :
extra&t the {quare root of the numerator for a new au-
merator, and of the denominator for: a new denomis
nator.

6. What is the fquare root of 332 3

Not;, When you can’t extra@ the root of the nume--
rator and denominator, then reduce the vnlgar fra&ion
to a decimal, and extrat the fquare root, you have the -

anfwers
O 5. _ - What:
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- 7. What is the fquare root of r and 2 ? ‘
Firft, % is =.6 which is 1.6; then [ add cyphers,
thus, 1.600000, and find the root to be 1.264.

Note, There muft always be an equal number of de-
cimals,

8. What is the fquare root of 19.2¢  Anf 4.3817,
9. What is the {quare root of 10003 ? A/, 01732,

S E Gl 10 NI

The ufe of the fquare root applied to various branches

of the mathematics,

10.f Demand what is the mean proportional number
between 30 and so. An/. 38.7 tenths.

- Multiply one number by the other, and add cyphers
and extraét the fquare root, you have 38,7,

11. There is a triangle, whofe bafe is 30 inches,

and the perpendicular 40; I demand the hypothenufe ?
Anf. 50. .

Note. The perpendicular is that part'which s right up;
the bafe is that which ljes next

. you, and the hypothenufe
is the flanting fide, called alfo the diagonal line,

A general rule to find the third fide

ot any triangle
having two fides given et

. 1. Having the perpendicular 40, and bafe 30, as a-
bove, to find the hypothenufe, add the fquare of the bafe
and perpendicular together, and extrall the fquare root of

them
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them, you have the hypothenufe. Thus the fquare of
30—goo. The fquare of g0=1600, their fum is 2500,
“the fquare root of which is 50, the hypothenufe re-
quired.

2. Having the hypothenufe and perpendicular, or bafe,
given to find the orher fide. '

From the fquare of the hypothenufe take the fquare
of the bafe, or perpendicular, and the fquare root is
the other fide required.

-

ExaMPLES, : ‘

12. There is a fteeple to whofe vane or top a
firing is tied, which reaching to the ground, is in
length 60 yards, and the diftance from where it touch.’
es the ground to the middle of the fteeple end is 25
yards; I demand the height of the fteeple > An/
'54.5 yards. :

Square 6o is 3600, and take the fquare of 25, viz.
625, from it, and extrac the fquare root, you have 54.5.

13. Suppofe a fhip fails from a certain port, has
made 87 miles difference of latitude, and 71 miles
departure, what is her diftance ou ‘a regular courfe?
This is only finding the hypothenufe ; for add the {quare
of 87 and 71 together, and extract the {quare root, you
have 112.2 miles diftance.

14. There is a circle or triangle, whofe fuperficial
content is'30800.25, I demand the fide of a fquare,
whofe fuperficial content fhall be equal thereto ?  An/l
1785 ‘ :

, 1_55 Suppofe a rope 5 inches round, I demand the
eompafs of another rope, that is double the ftrength ?
Square the compafs of the rope, itds 25, which mul-
tiply by 2, and extra® the fquare root, it is 7.07
inches. If it were required to be 3, 4, 5, or 6 tjmg's*
the ftrength, then multiply the fquare by 2, 3, 4, 55
or 6, and extract the root.

. 16, The!®
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16. There is a cable 1o inches round, which weigh
21 C. T demand the weight 6f one 8 inches round ? 4/,
13.44C.,

As the fquare of the one, viz. 100, is to the fquare
of the other, viz. 64, {0 is the weight of the one to
the other, viz. 135.44C.

17. There is a circle whofe content is 153.9385,
demand its diameter ?

_Firft, as 22 isto 28 : : 153: 9385 to the fquare of the
diameter, viz, 195.9217, whofe fquare root is 13.99.

And thus I think [ bave given you fufficient ex-
amples in_ this rule, that you may with a little more
practice become quite mafter of it.

Tyro. 1 thank you for your care, fir, and I under-
ftand it very well; I with I underftood the cube root
as well,

Phile. That you may foon do by care, and a little
more pains, tho’ it be fomething more difficult than
this rule,

DIALOGUE.XVI

o H AT N

The Extra&lion of the CUBE ROOT.

Tyro. HAT do you mean by a cube ? '

Pbilo. A cube is that which has Jength,
breadth, and thicknefs. Thus fuppofe a piece of wood
to be cut into the form of a die which is equal e-
very way.in length, breadth, and thicknefs, fuch a fi- -
gure is called a'folid, and by name a cube,

Tyro.
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Tyr0. Give me a further Defcription of a cube in
figures. L

Phils.  You know any number multiplied by itfelf is
a {quare ; fo any number multiplied twice by itfelf is
a cube number : thus; the cube of 2 is 8: ForzXxz
is 4, and 4 x 2=8 : So alfo, the cube of 5 is 125: for
§ X R EST NS Thus you fee 8 is the cube, and 2 the
2ot of that cube. Alfo 125 is a cube number, whofe

root is 5, as appears by the following table of both
fquares and cabes. : :

T ABLE.
Roats \T.z.\ 3. \ 4.] 5.\ 6,‘ 7.\ 8.‘ 9.\
Squares |1.|41 9+ {16.] 25 36.1 49| 64| 8I1.
Cabes ‘_1-_8“\27 64.\125. 216.\343.1_22.\729:

Tyrs. How is the Cube Root extrated ?

Philo. To give you a rule for it (I look upon) would
be too tirefome for your memory, as there ‘are many
parts contained in it: T fhall thercfore take an example

or two, and proceed in the whole procefs, or order of
the work. _

1, I demand the cube root of 327682 Anf. 32.

R WEE. 1.

Firf?, Tmake a dot over €very fourth figure, begin-
ning at the units place, as the margin, and as many
dots as you have, fo many places the root will contain,

L4 o

which here are two places, 32768.

Secondly, Seek the root, or neareft root, to the firft
point 32, which (by the table) is 3, and place it in the
quotient, which is the firft figure in the root, thus,

2768(3- :
i Thirdly,
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Thirdly, Cube the figure which you putin the quotient
(that is, 3 3 X 3=2-) and place it under the 32768(3
firft point 32, and fubtra& it therefrom, thus 207 »

5

Fourthly; To this remainder (5) bring down all the
figures of the next point (viz. 768) 32768(3
and place them by the fide of the 27
remainder, and call this the refol- ——0 -
vend, Thus, 5768 refolvend

Fifihly, Triple the quotient, (that is, always multiply
it by 3)and put the units place
to it under the tens Place of 32568(3
the refolvend ; and call that the 237
triple quotient, : e
gk Thus, 768 refolvend
9 triple quotient

- Sixthly, Now fquare the quotient (that is g) and triple

that fquare, that is 27, and 32768(3

Place the units place of it under 27

the tens place of the triple quo-  —

tient ; thatis, place it one figure 5768 refolvend

mere to the left-hand, andycallih e usioy

it the triple fquare, thus, g triple quotient
Seventhly, Add thefe two - 2, triple fquare

together, and call it the di- oo

vifor, - Thus, 279 divifor,

Eighty
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“Eighthly, Afk how many times
in the refolvend, rejeting the
laft figure as you did in the
fquare root; that is, afk how
many times 279 you can have
in g76 the refolvend, which
here is 2, and place this alfo
in the quotient, which now
15327 '
Thus,

the divifor is contained-
32768(32 .
27 :
il v S A
5768 refolvend
g triple quotient
27  triple fquare

e e

879 divifor

Ninthly, Cube the figure laft put in the quotient (viz,

2, whofe cube is 8) and place
the units place under the units”
place of the refolvend,

32768(32 root
27 e

5768 refolvend

g triple quotient
27  triple {quare
279 = divifor

I T st

8 cube of 2

Tenthly, Multiply the fquare of the figure laft put in the
quotient (viz. 4 32768(32 root :

into the T. quo- 27
tient, viz. Xg.

which is 36) and 5768 refolvend

place the produ& ——— -

one figure more g triple quotient
towards the left- 27 triple {quare

Ahand. MARER LY

279 divifor
8 cube of z .
36 the fquareof z by triple quotient

Eleventhly,



316 7% CUBE ROOT.

Eleventhly, Multiply the triple fquare (viz. 27) by the
Iaft figure put in the 32768(32 root. An/;
quotient, and place 27 -

- alfo this one figure
-‘more towards the 5768 refolved
left-hand, which is ——— -
54 ~- 9 triple quotient
27 triple {quare
279 divifor
Tavelfthly,Add thefes ~———
laftnumberstogether 8 cube of 2
* asthey ftand, and call 36 fquareof 2z by T, quotient
it the fubtrahend, 154 triple fquare by the root 2
which is 5768 equal ——— ;
to the refolvend 5768 fubtrahend

]

Thus is the_ work finithed, and the cube robtv of
36768 is found to be 32. S

PR O QP

For the proof of this multiply 32 by 32, and it is-
1024, which 1024 I multiply by 32 again, and have
2768. :
; Z\’afe 1. If the fubtrahend had been.larger than the-
refolvend, then I muft put a lefs figure in the fecond:
place in the quotient, and proceed as before direéted.

Note 2. When there is another point of figures to-
take down, firft, fubtra& the fubtrahend from the re-
folvend and to the remainder bring down the next:
point, calling it new refolvend,. or fecond refolvend :
Then proceed to work as after the firft refolvend in.

every refpect.

2. Another
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2. Another method to extra&t the cube root, which is
in many refpeéts eafier and fhorter than the former.

Let us take the laft example 32768.

Firt, Find the root of the firft point as before, and
{ubtract it thereirom, and to the remainder bring down
the next point of figures, and call it refolvend, or di-
vidend, which you pleafe.

Secondly, Square the Root, and multiply it by 300 for
a divifor ; and, as in common dcivifion, fee how many
times it is contained in the dividend, and place it in the
quotient, or root, accordingly.

4 hirdly, Multiply the divifor by the laft figure of the
root, and place it under the dividend (units under
units) drawing a line between them.

Fourthly, Square the laft quotient figure, and multi-
ply it by the firft quotient figure, and that product
multiply by 30, and fet this under the laft work, units
under,units, &e.

Fifthly, Cube the laft figure and put the units of this
under the units of the laft, and add thefe three together
in order, as they fland, which is the {fubtrahend ; which
if it be more than the refolvend, or dividend, you muft
put a lefs figure in the quotient ; and proceed as before
but if it be lefs than the dividend, fubtra it therefrom,
and the work is done, for two figures in the root:
But if there be more figures, bring them down to the
remainder, and call it a new dividend ; and fquare the
whale roor, and multiply by 300, for a new divilor,
and put the figures in the quotient., Then fquare this
laft figure, and multiply it by the foregoing figures in
the root, and then by 30. ZLaflly, Cube the laft figure,
and place it as before dire@ed, and the work is done,
for three places. The fame to be obferved for more

“figures.
Thus
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- Thus, the laft example 32768(32 root. A/,
x 27

Divifor 2700) ¢768 dividend

. 5768 fubtrahend, -

Tyro. T underftand it very well, and think this laft
- way the eafitft, Fiia s P s

Pbilo. Take your choice, as I obferved before; I
fhall now only {et you one fum at large, the firft way;
which’you may prove by the fecond, 1

2, What
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4. What is the cube root of 12812904 1 Anf: 234+
1;.81.290;(234 root. An/e
8 ' e 4

S

3812 ~ refolvend

6 % triple quotient
12 triple fquare
" 126 - divifor,
27 cube of 3
54 fquare of 3. by T. quotient
36 triple fquare by the root 3
4167 fubtrahend
o e .

‘645904 ~ new refolvend

6g triple quotient
1587 triple {quare

15939 Dew divifor

64 cubeof 4 ' ' .
1104 fquare of 4 by T, quotient
" 6348  triple fquare by the root 4

645904 new fubtrahend=new refolvend.

This you may eafily prove the other way at leifures
Al 23435234 X 234—=12812904.

Questions for Practice.

3. What is the cube root of 5396209064 ¢ 'An/. 1754
. 3. L8483
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4. I demand the cube root of 9423479350146861 ?
sl 215221, }

To extrat the cube root of any vulgar or decimal

frations.
5. What is the cube root of 1,27 ? = 4/, 3,
6. What is the cabe root of Sioc o Auf 13

Extra& the cube root of the numerator and deno-
minator for a new numerator and denominator.,

7. Extra& the cube root of the 32.768. 4n/. 3. 2.
Proceed as in whole numbers, only prick off as many
decimals in the root as you have dots over the decimals,

Note, As in the fquare root you add either 21 86,
&c. cyphers to the decimal, fo here you muft add by
three’s that is, you muft add either 3, 6, or g, &7,
cyphers, : -

8. What is the cube root of .002? A/ .1259,
and 4383021 remains,

SEETTO N“IL

The Ufe of the CUBE ROOT.

9.7 I ‘HERE is a cube whofe folidity is 1372 feet,
I demand the fide of a cube, whofe folidity is
4 times lefs ? A/, 7
Divide 1372 by 4, and extra& the cube root.

ro. If a bullet 2 inches diameter weighs 3 /2. what
will one of the fame metal weigh which is 8 inches

diamneter 2 4n/. 192 /b. :
Solids
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Solids being in the triple proportion io their fides or
diameter, it is thus found.

As the cube of the given diameter is to the weight,
fo is the cube of the other diameter to the weight of
the other required.

1z, Suppofe a fhot of 4 inches diameter weighs
18 /6. I-demand the diameter of another that weighs

144 /6. - dn/. 8 inches, This is the reverfe of the laft
queftion.

13. There is a fphere, or globe, whofe folid con-
tent is 250047 inches: I'demand the fide of a cube,

whofe folidity fhall be eqaal to the folidity of the globe:
Anf. 63 inches., ' i1 3o

14. A country farmer lent his neighbour out of his
hay ftack 2o feet of hay in length, breadth, and
depth, and his neighbour brought it home 10 feet
at one time, and 10 at another : how is the balance,
and who debtor? #4x/. 6ooo feet due to him that lent
it 3 he having received but %th, :

15. Suppofe a fhip 300 tons burthen, 75 feet by
the keel, 29 £ feet by the beam, and 14 feet deep in
the hold; I demand the dimenfions of another fhip
of the fame make,. of goo tons burthen ?

Say, as 300 ton, is to goo ton, fo is the cube of the
given keel to the cube of the fhip’s keel required,
the cube root of -which is 88.g9 feet 4/,

And thus for the other two dimenfions which I leave
for your pradtice. :

And now, 7yro, before I leave you, I will give you
a little hint of meafuring, gauging, &c. which may
poflibly be of fervice to you, and your acquaintance.
You muft expe&t me to be very fhort; but you may,
by your care and diligence, make a better progrefs.

POST-
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_—
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S this little treatife may fall into the hands of

fuch perfons in the country, who would be glad
of an opportunity of having a notion of meafuring a
piece of timber, a brick wall, a ciftern of malt, ora
common regular field, or piece of land, &c. I have
(on purpofe for their amufement, and inftruftion
of thofe youths that have a fancy this way) added this
poftcript, which I make no doubt, will be very ac-
ceptable to all fuch as delight to be induftrioufly em-
ployed at leifure times: and I perfuade myfelf, it
muft be very agreeable to a parent, in either of thefe
ways of life, to fee his fon diligent and ready at thefe
things ;* which though he may not meafure fo exact for
want of more learning, proper inftruments or expe-
rience ; yet may come near enough the truth to give

fatisfattion, ;
Of Flooring, Roofing, (Je.

Queff. 1. How many clinkers, 6 inches long, and
inches wide, will floor a ftable 17 feet long, and 9

feet wide ?  An/. 1224. S
Multiply the length of the ftable by the breadth,

gives 153 feet; this multiply by 144, the fquare inches
in a fquare foot, gives 22032 inches; this divide by
18, the inches in 1 clinker, gives 1224 47/, '

Quefb.
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Queft. 2. Fow many oaken planks will floor a barn .
6o feet L long, and 33 feet £ wide ; when the planks
‘are 17 feet long, and 15 inches wide ? A7/ 108.

Multiply 60.5 X 33.52=2026.75. Then 15 feet X 1,25
feet (viz. 15 inches) gives 18.75 feet for 1 plank ;
now 2026.75 = 18.75, gives 108 planks.

Queft, 3. A thatcher thatches a barn 6o feet long,
and z;5 feet wide, and the two. porches are each 15 feet
long, and 10 feet deep, I demand how many fquares
are contained in it? An/. 33 {quares. N. B, 100
feet is 1 fquare. ' ;

Multiply 60X 25 gives 1500 feet for 1 fide, which
doubled, gives 3000 for both the fides ; then the porch,
viz. 15X 10, gives 150 for 1 fide, which doubled, gives
300, which added to 3000 is 3300, which divided by
100 (thatis, cutting off 2 figures) gives'33 fquares, °

*

z. Of Paving, Painting, Wainfcotting, €7c.

Tyro. How is paving, painting, and wainfcotting
meafured ? -
Philo. By the {quare yard; ¢ fquare fect being 1
ard. '
4 Queft. 4. A gentleman has a walk 22 yards long,
and 12 feet wide, which is paved of ftone ; how many
yards does it contain? An/. 88 yards.

Firft, multiply 22 yards, viz. 66 feet by 12 gives
792, which divide by g, gives 88 yards.
" Quefl, 5. There is a room 64 feet round, and’g feet
high, in which are two windows, each 6 feet high,.
and 3 feet wide, and the fire-place contains g fquare
feet; I demand how many yards of paper, half yard -
wide will hang it? 4»/, 118 yards.

Firfl, 64,9576 yards, the content out of which
‘take 18 feet each wiidow, viz. 36 feet, and g the
fire-place, is 45 ; and the remainder is 531 feet which
divide by g, gives 59 yards, the content of the room ;
but as the paper is 5 yard wide only, it will take dou-
ble this number, viz, 118 yards, A/,

Paintingﬂ,,
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Painting, wainfcotting, &Fe..are done by the yard
fquare, and meafured after this manner. ’

To meafure the Peak End of a Houfe or any Triangle”

ueff. 6. Let ABC be
thg—pfak end of a roof, - B
whofe bafe 4#C meafures
24 feet, and the perpen-
dicular line B D from the
top of the peak 16, I de-
mand how many fquare ) :

yards it contains ? A. D : C

Multiply 7 the perpendicular B. D. by the whole
bafe, or line 4.C; or elfe, multiply the whole per-
pendicular B. D. by £ the bafe 4. C. viz. 4. D. or
C. D. gives the content in feet, which divide by 100,
gives the fquares, or by g, gives fquare yards.

Thus 4. C. 24 feet, multiplied by Z B. D, 16 feet,
(viz. 8 feet) gives 1gz feet, viz. 1 {quare, gz feet:
or divide by 9, gives 21 3 fquare yards of plaiftering,
and thus for any other triangle.

3. Of Board and Timber-meafure .

1. If the board be regular, multiply the length in
inches, by the breadth in inches, and divide by 144,
gives the anfwer, or, multiply the length in feet by
the breadth in inches, and divide by 1z gives the
anfwer, :

. Quefp. 7. There is' a board g feet long, and 10
inches wide; how many feet doe$ it contain ? Anf. 75
feet. ;

If the board be wider at one end than another, the
true way is, to multiply the ends together, and extract
‘the {quare root for a mean breadth. But cuftom has
brought up an eafier way, though not fo true, viz. add,

the breadth of both ends together, and take the £ for
4 1
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a‘thean breadth, then multiply the length by this mean
breadth into inches (as before direfted) and divide by

144.

Queft. 8. There is a board 16 inches at one end,
and 8 at the other, and 10 feet long; what is the con-
tent ? Ax/. By the firft trae way it is very near g feet?
by the cuftomary way, it is 10 feet.

By the Slip or Sliding R ULE.
The feventh QuesTion proved..

Set the breadth of the board, viz. 10 inches, on the
flip, to the upper 12 above on the rule; then againft g
feet on the rule, you have 7% feet on the flip, the
content required.

Again, fuppofe a board be 14 feet long, and 15
inches wide, what is the content? Set 15 on the flip,
againft the upper 12, then, again 14 feet on the rule,
you have 17 £ feet on the flip, anfwer. '

Tyro. I underftand you, Sir; but pray how do you
meafure timber ?

Philp. The cuftomary way is this: with a finall
ftring or cord, take the circumference of the tree (which
is done in any place, where the buyer and feller can
agree) then double this ftring into 4 parts, and apply it
to your rule, and that length 1s called the girt, or I
part of the circumference; and it is cuftomary t;
abate one inch of the girt on account of the bark,

2. Having got the girt, multiply it by itfelf, that is,
{quare it, and multiply that produét by the length of
the tree in feet, and divide by 144, gives the content;
or multiply it by the length in inches, and divide by
1728, ‘gives the content.

I

Note, Few perfons mind lefs than I a foot in the
length of a tree, except it be very large.

Quef. 9. There is a tree 14 inches girt, and g
feet long, T'demand the content ? 4n/. 121 fect.

Firft, 14 multiplied by 14, is 196, this X g, the length,
=x1764. which divided by 144, gives 1z feet, 36 inches,
which is § of 144, viz. 127 feet content,

. P Guef,
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Que/i. 1o, There is a tree 10 % inches girt, and
12 fect 7 long, I demand the content ? Anf. 9 feet,
For 10.5X10.5 =110.25 X12.5 = 1376.125 ~144=
9.57 feet or g feet, 8z inches. A/

By the Slip, or Sliding R ULE.
The Ninth Questiox proved.

Set the length of the tree on the flip (viz. g feet)
againft 12 in the middle of the rule (wrote girt line)
then againft the girt (viz. 14) on the girt line, you
have 127 feet on the flip.

‘ The Tenth Questron proved. ~

Set 12z 7, the length, againft 12, the girt line;
then again 10, you have better than 9% on the flip
itlelf, viz. g feet, 82z inches.

Of tapering TIMBER.

Some perfons will take but one girt, though a tree
be very long and tapering ; but this is certainly very
wrong, as it may do injuftice to either the buyer or
feller. The beft way is, to meafure fuch a tree, as
if it were two or three diftin& trees, by taking two
or three feveral lengths and girts.

Some, indeed, take 2 girts, one at the great, and the
other at the fmall end, and add them together, and take
the £ of it for a mean girt (as in board meafure) but
this is a hurt to the buyer, and very erroneous ; whereas
they fhould multiply one girt by the other, and ex-
tract the fquare root for a mean girt.

Lueft. 11 Suppofe a tree zo inches girt, at one
end, and 4o at the other, and g feet long, I demand
the content ? '

By the cuftomary way the mean girt will be 30
inches, and the content will be g6 feet, 36 inches
==} of another foot. But, according to the true way
the mean girt is but 28.28, and the content but 49.98
feet, viz. 49 feet, 141 inches, which is 6 feet 39 inches
fefs than the other. :

Tyro. This is a fenfible difference, indeed, in many
loads of timber.

Phile, Vesy true. Note
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Ausze 1. In fome countries, 40 feet make a load,
and in others, o feet make a load.
. Note 2. When there are 5o feet to the load, then
to caft up the content, at any given price, the rule is,
multiply the content or number of feet by the price
in fhillings, and cut off the three firft figures, from the
right to the left-hand : fo will the figures towards the
left-hand be pounds fterling, and the other will be
decimal parts of 2 £, ;

E2xXiaMFPLE .2 ,
Queft, 12, Suppofe I meafured 6 trees, and theic
content be 548 feet, at 11, 1os. perload? _
I multiply 548 by 30, and it gives 16440, which I
cut olﬁ' thus, 16|440, and it is £ 16.440 viz. 16l 8s.
d. . '
2 N. B. Stone is meaflured the fame, only obferve &
inches make 1 foot of ftone,

4 Of BRICK-WORK.

Tyra.  How is brick-work meafured ?

Philo., By the fquare rod, that is 16 feet f in
length, and 16 % in breadth, make 272 £ feet, or one
fquare rod; but for common practice, z72 feet only
' is fufficient, '

Tyro. Is there not a certain ftandard for the thick-
nefs of brick-work ? ) <

Philo. Yes, all forts of brick-work is reduced to
the ftandard of 1% brick thick, of which I fhall give
you a farther notion by and by.

1. Of work at 1% brick thick the ftandard.

Multiply the length by the height in feet, and di-
vide by z72, the quotient gives the fquare rods, and
the remainder, the feet or parts of a rod.

Quep. 13, A Gentleman built a brick wall round
his parden, which was 998 feet long, g feet high, and
12 brick in thicknefs: I demand how many rods it
. contains 2 An/. 33 Tods, 6 feet.

Here I moltiply 098, the length by g, the height,
and it gives 8982 feet, which I divide by 272, (the feet
in a rod) and it gives 33 rods, 6 feet, 7/,

2 f@'?‘ﬂo
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Zyro. I underftand it; this is ealy enough: but
fuppofe it was but 1 brick thick, or fuppofe it were 2,
or 3 bricks thick, how then ?

L. Having found the content at 11 brick thick,
as before direéted, fay thus : :

As 3 (the £ bricks in the ftandard-meafure) is to
the content in ftandard meafure, at 1 brick thick, fo
is the number of balf bricks in the wall to the con-

tent at that thicknefs,

RQuefl. 14. Let the wall be 9g8 feet round, and 9
feet high, as before, what is the content, at 2% bricks
thick ?
~ The content, at 11 thick, was found in the laft
queftion to be 33 rods, 6 feet. Say therefore,

As 3 t0 33.6, fo is 5 half bricks, viz. the thicknefs,
at 27 bricks thick, to the content at that thicknefs,
Viz. 55 rods, 1o feet. ‘

Tyro. I underftand you well ; but cannot any thick-
nefs be done at one operation ?

Philo. Yes ;: for having multiplied the length by
the height, divide by any of the following numbers,
. that are fet againft the given thicknefs, and you have
the content in rods at once, and the remainder is feet.

Nore, Though there be decimals in the divifors,
you may divide by the whole numbers for common
ufe,

. For1 ) [408.3 )Y Quef. 15. There is a

12X 272,25 | wall 15.5 feet long, and

2 4 204.2 .5 feet high; what is the
Brick 4 9-5 :

2X hick | 103:3 | content, at 3 1 bricks

3 >:i"€d < 136.12 pthick ¥ A4/l 1 tod, 2

VI 11166 | tenths: for I multiply

4E by 102.1 15.5 % 9.5=147.25,which
4 X go.7 | divided by 116.6, the di-
g3 L 81.7 Jvifor for 31 bricks, gives

1 rod, 2 tenths. And
thus for any thicknefs ; for at 43 thick, it is 1.g rod,

viz, 13
By
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By the Slip or Sliding RULE.

There is a wall g feet high, and -6 feet long, and
1% brick thick ; I'demand the content? 4/ 2 rods,
140 feet, or better than 2% rods.

Set 272 on the flip to the height g above it then
again 76 the length on the flip, is 2z or better, ot
the rule. ;

A RULE for any Thicknefs,

Set any of the former divifors, anfwering any thick-
nefs on the flip, to the height ; then again%t the length
is the anfiver. Thus, the fame wall at 3 bricks thick.

Set 136 to g, then again 76 you have § rods, the
content, at 3 bricks thick. ‘

s, Of SURVEYING.

Tyro. How is land furveyed?

Philo. Land-Meafureis a part of the mathematics,
and to furvey it true, and in a mafterly manpner, you
fhould be provided, 1, With 2 chain called Gunter’s
chain. z. A cafe of inftruments. 3. A parallel ruler.
4. A plain table. 5. A platting-{cale, or protracter.
Aud te make it more complete, a theodolite. :
_ Tyre. But cannot 1 meafure a common regular field,
or little piece of ground, without all thefe inftruments?

Philo. Yes; by a chain only,” or for want of that,
a cord, a rod-pole, or any fuch thing ; ‘but this muft
not be depended upon for truth. :

Tyro. Give me a defcription of the chain,

Philo. All land is now generally meafured by a
chain, containing 4 rods, or poles in length, (viz. 22
yards) according to a ftatute made in the 33d of Edward
I. Anno 1235, which fays, thata fquare acre fhall con-
tain 160 rods, viz. 4o rods in Jength, and 4 rods in
breadth, ‘make 160'rods, or 1 acre of ground,

Note, The chain is made ofiron, containing 1c0
likks, each in length is 7.92 inches, (or nearly 8
inches) 100 of which are 792 inches, or 22 yard, (Vize
4 rods) therefore, 1 chain in length, and 10 ia breadth,
or 10in lengthand 1 in breadth, make an acre. :

P3 - Quefl.
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Note 2. For wantof a chain you may take a cord
22 yards, or 4 rods long, or any number of rods leng
you pleafe, dividing it into halves and quarters,. with
which you may meafuze any ‘common. field within a
trifle of truth, or, at leaft, for common fatisfa&ion.

Having provided yourfelf with a chain, or any conve-
nient line, if the ficld or piece of ground, be regular,
viz. a Iquare, or the oppofite fides alike ; then meafure
the length and the breadth, in rods, or parts, and mul-
tiply the length by the breadth, and divide the product
by rfo the rods in an acre, you have the content.

Luefl. 5, There is a field in the form of a long
fquare (called a parallelogram) whofe length is 3¢
rods, and breadth 24 rods, I demand the content in
_acres?  4nf, 5 acres 1 rood, ,

~ Firft, 1 multiply 3¢, the length, by 24 the breath;
and it gives 840 rods; which I divide by 160 gives ¢
acres, and 4o remain, which I multiply by 4 (becaufe 4
roods-make 1 acre) and divide again by 160, gives 1 rood.

- Quep. 16, There is a fquare piece of ground fet out
upon a hiath, or common, in order to form a camp for

1000 foldiers, each fide contains 6o rods; how many
acres does it contain ? 44/ 221 acres, .

For 60 X fo=3600, which divide by j60=22 acres,

80 rods, or 221 acres, 7

- Queh. 17. There is a 3 fided or triangular field,A, B, C,
the fide A,C. is 51.5 rods, and the perpendicular B,D.
‘is 34 rods; how many acres does it contain ? Anfwer
5% acres nearly. '

Note, Youmuft firft of all
meafure the fide from A
to C. called the bafe,
which fuppofe g1 £ rods;
then meafure half way
from A to C, and from D
meafure ftraight up to the
point B, which is called
the. perpendicular, which Az
tuppole to be 34 rods: now, I told you before, that
the bale multiplied by £ the perpendicular gwestth:
. . conten




Of SURVEYING. 331

i ipli % the perpendi-
Content ; that is, 51.5 multiplied by 3 the p
cular 17; gives 8,75.g wh ch divided by 160, gives 5.47
acres; that is, very near §3 acres.

To mealure any fotir fided ﬁ;ld, whofe fides are une
equal, called a Trapezium. _

Quefl, 18. ’Igheré is a trapezium, or four fided field
orpieceof ground
A,B, C, D, whofe
bafeACis 64rods,
and the perpendi-
cularBfis6o, and
the other perpen-
dicularDe is 40
I'demandthecon-
tentinacres? 4n/,

20: acrés, Y & : A’

- Firft, to meafure this field, go ftraight crofs it from the
cornerA to the corner C, which here is called the bafe,

and meafures 64 rods: then meafure right ftraight from
the point B to f, which is 6o rods, and right ftraight from
D to e, whichis 4o rods. This done, the rule.is, -

Multiply the whole bafe A C 64.by X B f 6o, (viz.
3o) and it gives 1920 rods, the content of th‘c tri-
angle A B C: then apain multiply the bafe A C by ¥
D e g0 (viz. 20) and it gives 1280 rods,. the content of
the triangle ACD. Add thofe 2 together, viz, 1920,
and 1280 rods, gives 3200 rods, which divide by 160,
the rods in an acre, gives 20 for the anfwer,

Zyro. Sir, I thank you; this is enough for my pur-
pofe at prefent, - : ok

Philo. If the field has more fides, you: may meafure
it after the fame manner, by dividing it into triangles,.

always remembering. to multiply the bale by % every
perpendicular that falls wupon it. .

teeifeOf - G AUG IN G ‘

Tyro..How may I gauge, or tell the content of any

common cooler, or regular-cafk, or ciftern, in gallons,
or bufhels, . e ady 3 oot . ;

L ;.’IIOt
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Phile. 1 fhall give you fome fhort inftrutions, by
which you may tell the content of feveral things near
enough truth, for your own fatisfation: but to be a
pradtical gauger, you ought to underftand feveral
branches of the mathematics.

1. To tell the content of a malt ciftern in gallons
and bufhels,

Queft. 19. There is a ciftern 6.5 feet long, 4 feet
wide, and 3.5 feet deep: I demand its area, and con-
tent 1n gallons and malt bufhels 2

Note 1. Area fignifies the fuperficial content, or con-
tent at one inch deep ; which multiplied by the depth,
gives the content itfelf. ‘
~ Nore z. That 282 inches make 1 gallon of .ale, wa-
ter, &c. 231 a gallon of wine, and 2150 inches 1 bufhel,
which are your divifors for all regular figures.

RyGL:E:

Multiply the length, 78 inches, by the breadth, 48,
and it gives 3744 inches, which divide by 282, gives
13.276 the area, at 1 inch deep, or divice by z150
gives 1,741, the area in bufhels. The area multiple
‘by the depth, 42 inches, gives 557.592 gallons. The
-area for malt multiplied by 42, gives 73.122, the con=-
tent in bufhels.

Note, 1f the area be not required, or you do not un=«
derftand decimals, you may more eafily find the con-
tent at once, thus: multiply the length, breadth, and
depth, in inches together, gives 157248, which divide
by 282, gives 557 gallons 3, 157248 divided by 2150,
gives 73 bufhels ¢ as before. : '

To find the area by the fliding rule,
Set 282 upon B to 48, thebreadth on A ; then againft
28 the length on B, is 13.277, the area-in gallons.
For ‘malt, fet 2150 on B to 43 on A ; then againft
28 the length on B, is1.741 on A ; the area in bufh-
‘els 1 and thus for any regular figure, _
ey : P [ Ta
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To gauge a tub or cooler in the form of a cylinder,
viz. whofe top and bottom diameters are equal.
y R ULE.

Square the diameter, viz. multiply it by it(elf, and
this produ& by the depth, then divide by 359 for
beer gallons, 294 for wine, and 2737, (or rather by
2737.47) for malt.

Quefl. 20. There is a tub 4 feet 2 inches diameter,
and 3 feet 4 inches deep: I demand the content ia
beer, wine, and malt?

I fguare the diameter 5o, which is 2500, and mul-
tiply this by the depth, 4o inches, gives 100000;
which divide by 359, gives 278 ale gallons; divide by
294, gives 340 wine gallons, and by 2737 only, gives
365 malt buihels.

Note, If the figure be the form of a triangle, or tra-
pezium (as in gueflions 17 and 18) you muft proceed
to meafure them as there dire@ed, dnd after having mul-
tiplied by the depth, divide 28z for beer, 231 for wine,
and z150 for malt, gives the content.

" Queff. 21. There is a tub;, whofe top diameter is
40 inches, bottom 30 inches, and the depth 6o inches:
I demand the content in beer, wine, and malt?
o There are feveral ways to do this. One is this,
multiply the diameters together, and extra& the fquare
root for a mean diameter, which is here 34.64. This
multiplied by itfelf, and divided by 359, gives the con.
tent in gallons, or by 2737, gives the malt bufhels.
Or more eafily thus, though not fo true.

Add the diameters togethcr, and take the % for a
mean, is 35. Now 35X 3g5=1225 X 60==73500, which
divided by 359, gives about 205 g allons; and fo for
malt, viz. gives 26 buthels ;5.

For a couch of malt.

1. If it be a regular fquare only, multiply the
length, breadth, and depth together, and divide by
2150, gives the buihels, _

z, If it be a triangle, or trapezium, proceed.as be~
fore dire®ed, and divide fill by z150.

Tyro. But fuppofe the couch be uneven, how fthall k
tell where to take the depth ¥ ~ Phila,
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Philo. 'Take the depth at 4 or ¢ places, add them ail
together, and divide by the numéer of places you took
the depth at, for a mean depth.

Queft. 22. There is a bed or couch of malt, in the
form “of a long fquare, whofe length is 35 feet,
breadth 16 feet, and I find the mean depth to be 8.5
inches, viz, 8% faches; 1 demand the content ?

Thus, 420 inches X 192=80640 + 8.5 =685440; this
divided by 2150, gives 318.8 bufhels,

Of cafk gauging.

There is a great variety in gauging cafks; but the
following methods will be near enough truth for all
common cafks; fuch as barrels, butts, &c. that are
pretty much bulged.
 Firft, Having taken the bung and head diameters,
the rule is, to the fum and X the fum of the fquares
of the bung, and head diamsters add # the difference
of the faid fquares : this fum muliiply by the length,
and divide by 1077 for beer, or 882 for wine gallons.

2. Rule which is as true, and much eafier,

To the double fquare of the bung diameter add the
fquare of the head diameter; then mulriply this fum
by thelength of the catk, and divide by 1077 for beer,
or 88z for wine. . :

Queft. 23, There is a cik, whofe bung diameter is
28 inches, head diameter 25 inches, length 36: I de-
mand the content in ale gallons ?

Firft, The fquare of the bung diameter 28 is 784 ;
which doubled is 1568. Then the fquare ¢f the head,
viz. 25 X 25 =625, which added to 1568, is 2193 this
X 36, the length is 78941, which divided by 1059,
gives 73 gallons, 2 pints for beer, and divided by 88z,
gives 89 gallons, and L wine or brandy,

Note, 1If you find the area of the bung, and head
diameters (by gueffior 20,) and add twice the area of
the bung, viz. 2.184 to the area of the head 1.741, it
¥s'6.109. which muliiplied by £ of the cafk’s length,
Yiz. 12, gives 73408 sallons as before.

Thefe methods holding good for moft catks, I fhall
give no more examples, - Nozey
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Note 2. If one of the head diameters be larger than
the other, and the cafk is ftraight in the fides, like

fome churns, then (by gueffion 21) find a ‘mean dia-
meter throughout, and proceed as therein direed,

6. Of Cross MuvrTiPLICATION,
‘T'here are two methods.
1. By multiplication only.

1. Rule. Feet multiplied by feet produce feet.

2. Tuches multiplied by feet, or feet by inches,
produce inches.

3. Inches multiplied by inches produce parts.

Notes 12 feconds make 1 part, 12 parts make 1 inch,
and 12 inches 1 foot.

2. By multiplication and divifion.

Rule 2, Having placed the lefler fum for the mul.
tiplier, multiply the very laft place of the multiplicand
towards the right hand by the firft place or name of
the multiplier, and carry one for every 12, fetting down
what is over 12 under the part you multiplied, then
take the parts of the multiplier as in practice, carrying
as before 1 for every 1z.

-But an example will render it more eafy, if I give it
both ways.

Feet In, Part:  Feet In,
Muviply 4. 3. 6,8 4 3
‘e O3 Am A

L7 whadrbih S
1

Aﬂ/. 186112 6kl 0146
Blopobidtn i Bo e St

“Firfl, 1 begin and multiply the top 4 feet, 3 inches,
and 6 parts, by 4 feet, (carrying 1 for every 12) faying
4 times 6 is z4 parts, that i1s, o and carry z; then 4
times 3 is 12, and 2 I carried is 14 inches, that is 2
inches, and carry 1 to the feet; then 4 times 4 is 16
feet, and 1 is 17

Secondls
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Secondly, 1 multiply now 4 feet, 3 inches, 6 parts,
by the lower 3 inches, faying 3 times 4 is 12 inches’
(becaufe feet multiplied by inches are inches) then 3
times 3 imches is g parts (for inches by inches produce -
parts) and laftly, 3 times 6 parts is 18 parts, viz, s
part, 6 feconds, The fecond method,.

I firft multiply the firft or top line as before, and find
it as before, 17-2-0; and now I take the parts as in
pradice; faying, 3 inches is 7 ofa foot, &c, Sce the work.

FPeet  In. P,
4 3. 6
4 3

o G T
I
T I~ 310.:6
!

: 18 2 10 6as before,

I fay '3 inches is I of a foot, and take the parts
from 4 feet, 3 inches, 6 parts, faying, the 4th of 4 is
1 foot; then the 4th of 3 inches 6 parts, (viz.' 42
parts) is 10 times (4 is 40) and 2 parts over; laftly, [
fay the 4th of 2 parts (viz. z4 feconds) is 6 feconds;
which is now done in 2 lines only. :

And now,. Zyro, I muft bid you farewell, and I hope
you will take care toimprove yourfelf in them, rather
than trifling away your time with idle fancies: for
it is evident, that the knowledge of arithmetic is ne-
ceflary in every ftation of life, fince, almoft all manner
of bufinefs depends upon it: and not only this, Tyro,
but it is a great help to protett us'againdt the frowns of
fortune, and keep us (by being qualified for fome lawful
poft, or employment) from thofe common temptations
and misfortunes, to which thofe, who know ‘the wan¢t
of it, fo often fall into, and pay-for {o dearly.

Zwro. I return you thanks for this advice, and hope
I fhall make fuch ufe of it as may not fruftrate your.
good defigns.

In.

Phils. 1 make no doubt but you will. And therfore
I once more bid you an Keurty farewell,

Tyro. Sir I am your humble fervant,
oGNS

Rice Price g6 Reg

















