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To the S<:HOOLMASTERS of 

Gr~at-Britain and Ireland. 
GENTLEMEN, 

P-*0"""*~ HE great Demand for, and ** T *~ fpeedy Sale of the five lafl: Im­,k *~ preffions of this fmall Treatife, ~*oo•o):(Ji naturally leads me to think, that 1nany_ of you have encouraged the Undertaking. . Permit me, therefore, in this fixth Edi­tion, to return you hearty i:hanks for your friendly and undeferved Favours. 
I a1n very fenfible, (as I told you be­fore) that n1any ab lee Hands have · un­dertaken this Tafk · before rhe, and have, in large Volumes, done that which can­not be expected to be found here: J3'-:lt as you are fenfible too many of them have fpeot their Time, rather upon Cu­riofi_ties than Bufinefs, (the very Thing . A 2 that 
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tha~ 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 n~cefi"ary theret0. · 

It was not without Reluctance that I 
appeared upon this Subjetl:; · but having 
publiilied a frnall Treatife of FRAC­
TIONS and ALGEB~-A, by Way of Di­
alogu~, in I 7 59, * which has met ,:vith 
great Encouragement, I was perfuaded 
by feveral Sehoolmaflers, and private 

, Gentlemen, to publiili alfo a Piece of 
ARITHMETIC, after the fame Manner; 
as they were fenfible, they _[aid, ( and in­
deed, I con~efs; I think the fame) that 
this .Way of Writing conveys the Matter 
better, and communicates Things fooner 
to the Learner, than the bare fetting of 
Sums, and not w.orking them at all, or, 
in a dry intricate Manner. 

As i do not pretend to recommend the 
:. y.l ork by comparing it with other Au­
'thors, fo, · I hope, you will not con-

• The third Edition, with fome Q!iadratic Problems, 
was publifhed, 1759. · 

· · ' · demn 
.. 



DEDICA:tION. v 
- eemn it, till you have perufed it through­

out. 
'Tis true, that the la!l: Method of re­

ducing C's. qrs. lbs. -into lbs. (in th~ 
l ft Example of :Tare and 'Tret) i~ well 
worthy your Obfervations, it being as 
eafy as it is new ; and fcveral Perfons 
in Bufinefs, to_ whom I have communi­
catea it, never pretend to ut~ any other 
Way for· Eafe and Expedition. 

To fuch of you, indeed, as are perfect . 
Ma!l:ers of the Sciences, this little Piece 

· may appear infignificant; but to others, I 
am fenfible the Dialogues will be of great 
Service, as they are intermixed with a 
·variety of fan1iliar Examples, in natut:al 
Converfatio~ : And I perfuade nJyfelf. 
they will be of great Help to your Pupils, 
and, in a great Meafure, eafe you of that 
heavy Tafk, which every diligent Mafier 
(with a Number of Scholars) · mu!l: of 
Neceffity labour under. 

This, Gentleme(l, is one Reafon ( as 
I faid) why I built it upon this Plan; and 
I hope, for the Defign's _Sake, you w11l 
forgive thofo Errors that have yet cfcaped 
my Notice, and which you know are fo 

.. A 3 com .. 
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·common · to · a Work of this Sort; · thG>' 
I h ave taken Care to correct all fuch, as 
I · have at prefent difcovered · in former 
E ditions. , · · · , · 

1 have made no great Alteration in 
the Work, only have taken off Part 
of the Double Rule of Three Di'recl . 
and lrroerfl, ( as you know the Rule of 
5 Numbers will fupply that Defect) in 
Order to make more Room (by the Defire 
of feveral Merchants) for a fuller and 
more clear Explanation) both of the true 
and cufiomary Way of Difcount. 
· To my Thanks, I add my befi Willies 
for your Succefs, jointly and feparately, 
in your feveral Undertakings; and de­
fire always to fubfcribe myfelf, 

GENT LE MEN., 

rour mojl ob:'iged humb.'e Servant, 

' 
Royal-Exchange 
..If Jfurance-O .ffice, 
London,Sept .1. 
1767. . 

; .-
., ... .. , 

. -

D. Fenning. 

' 
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P R ·- E F . A C· E. .. ., 

KIND READER, f• 

;?<><)G<>< Here prefent you with the fifth 
)•;>< ><>< Edition of my fmall ·Treatife of 
~< I ~:•::' A h · h I h . 
)-('"::-( \.(\( RITdHM EdTIC,dW lC a· ave Jdm-
··~.(::-::\:,:;'\,(::.( prove an en eavoure to ren er 
' , ·' • .. • V ,J . .. as plain as Time, Room, and 

Opportunity would admit of. 
· For fuch of you, who have · too. much 
neglected this Branch of Education; an for 

.. oth~rs who have neit~er Time, nor Oppor .. 
tumty, to apply to a proper Mafrer, the fol­
lowing Work was chiefly defigned; and was 
at firft carried on no farther than the Rule of 
Y'hree Direft: But I confldered with myfelf; 

- .that it might .. fall into the Hands of many, 
A 4. who· 
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who would ·be glad to have a Notion of 
Fraftions. I . have, therefore, to ferve you, treated upon moft of the· R-ules of Arithmetic, and · for ·the Sake of thofe that live in the 
Country in particular, I have given fome lnfiruttions to meafure Timber, or a com-. ~10n Piece of Ground; as alfo, to gat1ge a Ca1k or Piece of Malt, and feveral other \1feful and pr-aft.ical Examples, which, I a~ perfuaded wi.l be of Service to you. 

One 'fhing which is feldom taken Notice 
of in a PREFACE, I would have every one of you, that are Learners, to obferve, and that is, That if, upon the _TYial of any Sum, or Q~1eftion, you do not .. -find ·it the fa1ne as the Anfwtr, do not let that difcourage you ; 
for if you examine your own Work after you have done it,. and are f o much Mafl:er of the Rules as to know when you are right or wrong, you may conclude y'ou 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 ha'!/e little or no 
Notion of Figures, if you have a mind to -learn, I am fenfible you may very eafily do it, with little or no Trouble; for I have taken the more Pains, · that you 1night have the 
lefs: And if it does but anfwer the End of 

inH:ructing 
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inftrucring f uch of you as are quite ignorant, 
and improving others that have already fome 
Knowledge of Figures, I ihall look back 
upon the Undertaking with Plea[ ure, not-

- withftanding thofe mean Criticifrns and Re­
marks, that n1ay be made upon fuch Over­
fig ht, which can hardly be avoided in a Work 
of this Sort. 

But, every impartial Reader will confider­
the Nature and DeGgn of the Work : For 
'tis the Plan upon which it is built that is. 
to be minded: If this be plain and eafy (as 
I hope it is) there js no fear but the Learner­
will find a fenfible Satisfaction, and the Work 
qe crowned with Succefo. As for fuch Car­
pers that are refolved to amufe themfelves 
with the Bone only, they are extremely wel-­
{:ome ; but let them be civil, and not fnarl 
at thofe who would eat the Flefh quietly .. 
Jam, 

Kind .READER, 

.rour humble Servant, 

and Well-wijher,, 

Daniel Fenni.ng . 

. A5 ·To. 





T O T H E 

p u I 
. F')'(~ E whofe Names are hereunto fubfcribed, hav- · 

~ w)e( ing perufed the Plan of this little Treatife of 

k_):(,.B AR1THMET1c, do allow 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, WE beg Leave to recommend it 11 . 

as the moft ufeful and eafy Book for Le:arners extant. 

Edmund·- Angui!h, .A1compt@t 
James Barclay, W-fiting~Majler 
William Bently, Sur<veyo,., 
George Coles, Ditto-
_Mr. Coulthift, of the Academy, Prefiot-Street~ 

Goodman' s-Fie/ds 
Henry Deacon; Aaomptant 
Randal Evans, Writing-Majler 
Anthony- Gilbut, Su,'lleyor­
Edward Griffiths, Ditto 
Samuel Hill, Pbilom. 
Thomas Humphreys, Writing-Ma.fter, 
Thomas Hughes, Ditto. 
Samuel Hornby, Ditto 
Timothy Langley Accompta11t 
A bra ham Longden, Ditto 
Abraham De Lire, Phi/om. 
Thomas Newberry, Ditto-
John ~ant, Writing-Majl.er -
William Richardfon, Di110 _ 



( xii ) 
David Rowland, Accomptant ­
John Smyth·, Writing-Majier 
Jonas Smith, Ditto 
Thomas Smithe, Ditta 
John Smythe, Accomptant 
Zacha1y Snaper, Ditto 
Erafmus Turner, Ditto 
Johnfon Thompfon, Writing-Ma.fler 
James ThurHon, Ditto 
Daniel Trunker, · Ditto 
William Thorley, Bitto 
James Thorpe, Ditto 

Te the RECOMMENDERS. 
G ENTLEMEN, 

I Return 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 Aflifl­ance in noting down thofe Errors that you may ocea­fionally find, and you will ftill further oblige, 

GENTLEM~N, 

rou·r 'Very hum/;/e Ser'Vant, 

Daniel Penning. 

THE 
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INTRODUCT.IONo 
"''~------------'-~----~---~ 

CHAP I. 
. 

. , ' 

·n IL O GUE I. 

Between PHILO, a Tutor, .or Mcy!er, and TYRo~ 
a young Scholar; toncerning the Rudiments of 
ARITHM.ETIC. 

T Y R o 'l:li_/its PH 1 L o .. 

'lyro. 1i-='<,'lt\." EAR Sir, I am your very humble 
~~~~~ Servant-You will pardon me, I 

hope--I heair you have done 
infiructing <fyrunculus, and I am 
come t.o Jay claim to a former 

~~~~~ Promife, of your giving me a bet• 
ter Notion of common Arithmetic. 

Philo. You pleafe me very much, young cry,o, I af. r ure you, to fee you fo willing to learn ; but I hear 
you underfiand the firft four Rules already. 

CJ}ro. 



~ INTRO D· UC Ti' 0 N. 
gyro. When I was at School I had fome Knowledge 

of them, as I thought; but it was not well groundd; 
and when I left School, inftead of praclifing .at Home, 
~11d making myfelf Mafter. of •w_hat I learnt there, I 
bent my Mind to- Play and Idlenefs, like other naHghty 
Boys; and were it not for your kind Offer, I fhould 
know the Want of it too late. l choofe therefore, Sir, 
to begin at the. very loweil Branch, that I may ·fee the 
.Reafon or what I am doing, and not learn by Rote, 
as too many School-Boys do, to the great Difcredit of 
their Maller, Grief of their Parents, and their own 
future R1:1in. ' 

Philo. You fay very right; for in beginning again 
you will be co111firmed in what you know already ; for 
l fuall pr<3ceed . 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 

·cwell upon fame Things longer than you may think. 
there is Occafion £or, fince I tell you the ileafou before 
hand. . ' · 

1'yro. Far be it from me, Sir, to take it amifs ; for 
though I do know fomething of the nrfi: four Rules. 
I am fenfible there are many thoufands who know 
Nothiog of the Matter,. anc! you do_ well to confider 
them alfo . 
· Philo. I am glad , (J'yro; to ·ree: you fo confiderate ; 
it gives me great Hopes of your being Mafter. of-t what 
J am about to inflrua you in . 

.'. , 
' .. 

i 
D I A 



Of NuME.RATioN, ADDITION, &c. 

D I A L O G U E II. 

SECTION I. 

'Of NuMERATION, ADDITION of Whole Num­
bers, Money, Weights, and Meafures, &c. 

'lyro.w H AT is Numeration, and what does it 
teach? 

Philo. Numeration is the true Difiinction 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 fiands for an Hundred, and X 
for Ten. 

TABLE. 

Places <1'1 00 f"- '° ~ -q,-

9 8 7 6 5 4 
9 8 7 6 S 

9 8 7 6 
9 8 7 

9 8 
9 

! 

3 z 1 

4 3 2 

5 4 3 
6 5 4 
7 6 5 
8 7 6 
9 8 7 

9 8 
9 

NOTE ,. 

This TA B L E you 
ought to get by Heart, 
at leafi, fo as to un­
derftand the Nature 
of it. 

Cafi your Eye now 
'Tyro upon it; you fee 
that there are nine Pla­
ces of Figures from 

Units 



·'1t- Of NO'MERATION, ArrnrnoN, &r .. 
Units to Hund.reds of.Millions. 411 theSigures under 
the 11rfi Ro\v a-re UnitS'; t-hofo in the focond Row to­
wards the Left-Hand:. are under the Place of Tens; 
all in the third R~w are •£,alJed Hundreps; thofe in the 
fourth Row Thoufands, f.:fc • 
. Now, in Order to know the Value of, or how to ex­
prefs any Number in the Tabfe, I begiri at the Top Fi­
gure towa'rds tne Rignt~Pland-, and fay Units _( I); rli~n 
Units, Tens, (Twenty-one, ~ I ;) t~en . Uni!s, Tens, 
Hundreds, (three hundred and twenty-one, 3,21 ; ) 
Thus I go on, a.nd find ,the fourth Figure (viz. 4.f) under 
'the Place or Name of Thoufands, and accordingly, I 
·call it four Thoufand, w11ich joined to the other t~1rt e 
'Figures, will be four Thoufand, three ,Hundred, and 
'Tweuty-one, 4,321. The ~fth Figure being in the 
Place of Tens of Thoufands, is thus· read ·: :Fifty-four 
·'Thoufand-, three Hundred,- and Twenty•one, 54.,3-zr, 
Thus proceed till you come to the laft Figure •of all 
towards the left-h~nd, (which ftands in tht:; , Place of 
Hundreds of Millions) and you will e~my perceive, 
that thofe nine Figures are thus exµreffed : Nine Hun• 
<lred eighty-feven Millions, fix hundred, fifty"-four Thou­
fand, three Hundred,andTwenty-one, 9,87.,6,54,3,21. 
Read this once more, and · obfe~ve the- Commas, or 
Stops that are put to t~e ·Figure,, ~or 'they anf wer to or 
co'rrefpond \'Yith the Stops in the Words that are w1it~ 

.ten out at Length, ·. 
' - 1 - ~; 

.NOTE 2. 
. ' . 

You are for.ther .to ,obferve, . Tyr9~ that the Nume­
,.ation-rt"aUe is:-~ot always fet with thefe Figures jufi 

. fo the F,orm th,ey here ftand, for had they been any 
other nine Figures, they •~re numbered and e.xprtffed 
aft~r the fame Manner : For In!lance, fuppofe they 
were 1,2,3,4,5,6,7,8,9, this is expreffed after the fame 
Manner, only infiead of 987 Million, it is now 1 z3 
Million; inftead of 654 Thoufand, it is here 456 Thou­
fand ; and inftead of 3 2 I, it is now 7 89. So alfo, 

999,999,999 



r!J/ NUMERATION, ADDIT.ION, &t. S 
-'99,999,999 is read thus: Nine hundred, ninety-nine 
Million, nine hundred, ninety-nin€ Thoufand, nine 
Hundred, and Ninety-nine, &c. So that you ft:e it is 
only having a due regard to the Places under which 
the Figures fiand; for you may fee that after the firft 
three Places of Figures (,viz. 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 oftJService, 

TABLE 2~ 

• IA 
"O 
~ 
1-4 II 

"O • VJ 

t: ~-~ 
J✓!illions Place. 

0 Q,) i:;; 

Thou(ancls Place. ::C:: ~ ~ 
J 2 3 · 

I 2. 
1. 

- , 

4 5 6. 7 8 9 
3 4 5· 6 7 8 
z 3 4· 5 6 7 
J 2 3• 4 s 6 

I 2 • 3 4 5• 
I., 2 3 4 . 

l 2 3 
l Z 

I 

Now here you fee they are divided by Stops, or Pe­
Tiods, which is. certainly a Help to the exprdling thf 
Numbers: Thus, fuppore I would exprefs the Number 
againfi which this Mark(*} is placed, 1 find the '[.-.,uelrvt 
fiands under the Place of Tboufands, fo that l fay it is 
twelve Thoufand, three hundred and Forty-f.ive, ·&c, 
. Tyro. I perceive it, S.ir, very plc\inly:: But, pra7 

what Ufe are Cyphers of; or are they of no Sig. 
oification ? 

Philo. Cyphers are o.f no Sig1iification, when they fland 
alone, (thus ooo, or 0000, all fiand for-Nothing:) Nou 
are they of any Signification placed before any Figure or 
Figures, thus, o.z i:, but :z; and coo5 is but 5 fiill: .But 

whe.m. 



6 OJ NUMERATION, Ann_ITioN, &c. 
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, it is (10) 

Ten, add two Cyphers, thus, 1 oo, it is an Hundred, 
~,, as by the following Table. 

TAB LE 3• 

1 One. 
10 Ten. 

100 An Hundred. 
1000 A Thcufand. 

ioooo Ten ,Thoufand. 
100000 An hundred Thoufanci. 

1000000 A Million. 
10000000 Ten Million. 

I 00000000 An hundred Million . 
1000000000 A rh-oufand Million. 

10000000000 Ten th-oufand MiHion . 
1oooooooocoo An hundred th-oufand Million4 

l 000000000000 Million 0f Millions. 

Apd thus you ma)' go on as far as you pleafe. 
,'l;•ro. I perceive it; but who could tell the Value, 

or expre(s fo many Figures 1.>ut 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 5 Times, or 5 hundr.ed Times as many Figures, 
it would be as eafy to number them in Order, . a-swell 
as if there were but 5 in all. 
, 'Tyro; T~at is a little furprifing to me, I col'lfe-fs-; 
for f~me thihk_ they do great Things, to number 9. or 
10 F1gu_res only. _ 

Phrlo. ' Well, 'Tyro, we will not call that Pride alto .. 
get her; for Pi ide is good in Learners, fo far as it tends 
!O Emul_ation only ; that is, an earnefi Defire to excel 
.. m L~arning: But pray obferve, Suppo(e l had ever fo 
- rna.ny 
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many Figures to number;; you plainly fee, by the ]aft 
. Table, that the feventh Frgure is Millions Place, and 
that the thirteenth Place has the Name of Mi1lions 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 tirefome, there is a fhorter and 
much eafier Way of _ expreffing the Number by certain 
Words, which anfwer to every feventh Figure, and to 
any Degree of MilJions, as appears by the following 
Table. 

TA B L E. 4. 

Do:s. 
r 1 The 7th Figure from the Units Place is MiIJions. 

z 13 is Birnillions, or Millions of Millions . . 
3 J 9 is Trirnillions, or the 3d Deg. of Millions. 
4 25 is Q.9ar1 rill ions, or ~he 4th Deg. of Millions. 
5 31 is ~1indllions, or the sth Deg. of Milliom. 
6 37 isSexquiUions, orthe6tb Dfg.of Millions. 
7 43 is Septillions, or the 7th Deg. of Millions. 
8 49 is Otlillions, or the 8th Deg. of Millions. 

' 9 .5 5 is Nqrymillions, or the 9th Deg. of Millions. 
or Millions 9 Times repeated, c.:Jc.. 

Suppofe it were, req~ired to number the 57 following 

Figures,· 32i,' 987; 654. ~ 321, 987, 6_;4, 32°1, 987 
6 . • . . . . • , 

54, 32 1 , 987, ✓654, 321 , 987, 654, 32 1,987,654, 
32 I. 

Here ! "make a Period or Dot over every 7th Figure., 
and find there are· 9· Dots in all; Then fearching in the 
above Table, I find the 9th Dot to bear the Name of 
Non millions, the 8th of Oclillions, &c. Therefore, I 
number the above Figures thus; three Hundred 21 Non­
n1illions, 987Thoufand; 654 OB:illions, 321 Thoufand; 
987 Septillions, 6 54 Thoufand; 3 21 Sexquillions, 987 
'1'9oufand.; 654 .QEintillions, 321 Thoufand; 987 
· · ~artrillions., 
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Quartrillions, 6)4 Thoufand; 321 Trimillions, 987 
Thoufand; 65 4 Bimillions, 3 21 Thoufand; ~87 Million ? 
654 Thou(and, 321. And thus you may go on to as­
many more Places, &c. Or you may numbe-r them by 
the 1econd Part of the Table, and that is, by putting · 
fmall Figures where the Dots ftand, as 1, 2, 3, 4, .till you 

• 9 come to 9: Then begm, and fay 3 2 1 of the 9 th Deeree 
8 ' ,-

of Millions, 98.7 Thoufand; 654 of the 8th Degree of 
Millions, F..:f c. till you come to the End: And thus, by 
putting fmallFigures over every fovenrh Figure, you may 
nmber to the zoth, 30th, or aoy higher Degree of 
Millions whatfoever. . · 

r-_;ro. I undedland you well; and though it is l ikely 
there may never .be fo many Figures in any Sum; yet, it 
i~·good to know how to number them when a Qud tioo 
is afked, though it be for Fancy's Sake only. But now 
Philo, if you pleafe, I will afk you a few ~el1ions, 
which I am at a Lo[s to know. 

~ e.ft. 1. How is efe--qen Y."'hou/and, elr<Ven Hundred, and 
Eleven_, fet down in s- Fi.g u.J1eS ~ 

Philo. I know this is a common QEefiion, and it is 
eafily done, if you confider; for this is the Anf wer 
u, 1 I 1, 'l.liz. twelve ·Thoufand,. one H undred,_ and 

.Eleven. 

' I Proo.( !y A l> D 1 T 1 • o N. 

Eleven T houfand is · 11,000} -
·Eleven Hundrrd ts · · 1, 100 ·add 

Eleven 1s I 1 

Add iz, 11_1, as above. 
I • 

. Q:Je/1. 2 . How -is.fifteen. Th.ou/ and, .fftetu H,~_nd1·ed, an d' 
Fifteen, fe t do wn in five Figures ! A nj-wer 1. 6, 5 1 S· 

But you are to obferve, C/'yro, that 
1
tho11gh thefe od­

d.,ties are ea fily anf we red you fee ; yrt1, I would not have 
yo11 be concerned with Lhern ; bccaufe they are very 

badly 



Of NuMERATtoN, AnnrTION, &c. j 
badly expreffed, and are an abufe of language: for~ fuppofe you flood indebted to me, and fhould afk me what it was, and I fuould fay fifteen pounds, fifteen fhillings, and fifteen pence, would you not think it mucl1 better to fay fifteen pounds, fixteen lhillings, and three pence? Take this then for a rule, 1"yro, that that is the lDefi: method of expreffion, that is the fhortefi, freefi, and mofl: natµral. Therefore, tho' the aforefaid num­bers 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 ex­preffing fifteen thoufand~ fifteen hundred, and fifteen, very licrle better than fifteen .pounds-, fifteen fhillings, and fifteen pence. 

n:::r Now there are feveral things a little dark in ex­preffion, relating fo numbers, which are aclually of ufe when they are known. I imagine, CJ"yro, you now and then read good books: You rem.ember we read in the book of Kings, and in Ifaiah, that an Angel de • {l:royed in the camp of the Aifyrians, an hundred, and fourfcore and five thoufand. Ho.w do you fet thi~ down properly? . ~ CJ"yro. Why really, Sir, I am at a Jofs; and I have feen older perfons than myfelf puzzled at it. 
Philo. So have I; but it mufi be for want of con!i­dering. ls not fourfcore and five the fame as 8 5. Therefore, the number is one ·bu'ndreg eighty-five thoufand, thus, 185,000. 
Again, you read in the Revelations,, of a multitude of ten thoufand times ten thoufand; which is 100,000000, viz. one hundred million: an-d a little;farther you read , of another, con filling of two hundred thoufand thou­farid, which is, 200,000000 million, viz~ two hundred million, which you will fee dem,onftrated, Example the 3d an.cl 4th in compendium~ of Multiplication. I fnall finifh Numeration with fome of the old Ro­man numbers, as it may be of ~f~rvi~e. 

A TABLli: 



1f lO Of NUMERATION, ADDITION, &t, 

A T A B L E of Old R o M A N Numbers. 

L. fignifies, or fiands for (50) Fifty. 
C. for (Joo) Hundred. 
CC. (200) Two Hundred. 
CCC. ( 300) Three Hundred 

,CCCC. (400) Four Hundred. ... ' ' 
D. fignifies (500) Five Hundred", 'or ,thus IJ• 
DC. fiands for (600) Six Hundred, or thus I:JC. 
DCC. ( 700) Seven Hundred, or thus IJCC. 
DCCC. (800) Eight Hundred, or thus I:JCCC. 
DCCCC. (900 l Nine Hundred, or thus 1:)CCCC. 
A1. (1000) A Thoufand. ,or thus Cl~. 
MM. ( 2000) Two Thoufand, &c. 

Ro MAN Numbers explained by F10uR~s. 

DL. HO· 
DCCX. 710. 
MDXIV. r514. 
MDCLI. 16~1. 
MDCCIX. 1709. 
MDCCLXX. 1770, &c. 

And now Cfyro, we will proceed to Addition·; 

SEC T I ON II. 

Of A D D -I T- I O · N. 

CJyro.WHA T do you mean by Addition r 
. Philo. Addition fignifies the gathe~ing, 

collecling, and adding together, two, or more num. 
hers into one furn. 

'Tyro. How many parts are there in Addition 
Philo. Two, fimple and compound. 
'lyro, What· is fimple Addition r 

Phi/a. 



OJ ADDITION. It 
Philo. Simple Addition is that which confifl:s of one 

fimple or fingle na(11e; that is to fay, of whole numbers 
only, as pounds fierling, tons, yards, ells, or ounces, 
&c. For ten is ten, and a thoufand is a thoufand, 
in any numbe-r and qu~ntity; tho' the quality or name 
be different; and they are all added l?y one Rule, name• 
Jy by cafiing out the tens, and fetting down in every 
line what is over ten, as you will fee by and by. 

'(yro. What c\oes compound Addition confifi of? 
Philo. Of Money, Weights, and Meafures, viz. 

Avoi-rdupois Weight, Troy Weight, Apothecaries, an'd 
Goldfmiths Weight, &c. Likewi[e, Dry Meaf ure 
Liquid Meafure, Cloth Meafure, Square Meafure: 
Lon~ Meafure, Land Meafure, and Time. Of thefe 
'fo their order. 

S E C T I O N . III. 

Ao o 1 T 1 o N of whole Numbers: 

T HE Rule to be got by heart i6, 
For every ten in the units place, or firfi row of 

figures, you rnufi: carry one to the tens· place, or fecond 
row, and fo proceed; becaufe ten units make ten, ten 
tens an huHdred, and ten hundred a thoufand. 

Add 2 3 2 9 
l z I 7 
l I 4 8 
5 2 3 and 4 together. 

9 An/. 8 .AnJ. . IO An/. 28 .Aef. 

Here I fay 5 _and I is 6, and t is 7 and 2 is 9; which 
I place under the numbers, and it is done: but to prove 

whet~.er 
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whether it be right, I begin at top, and caft it down. 
wards and find it comes to the fame. . 

Secondly, If it amounts to jufl: ten and no more (as in 
Example 3) fet it down as btfore; only fet the cypher 
under the ~ow, and fet the figure of I out towards the 
left hand. So alfo, in Example 4, I find it amo,unts to 
28, which I fet under the row, viz. the units 8 under 
the row itfelf and the two towards the left hana in the 
place of tens. 

ct'hirdly, When you have two "r tliree rows of figures 7 

then, according to the Rule, add up the firfl: row, or 
units places, and obferve how many tens it contains, 
and if it comes jufl: to even tens, fet a cypher under­
neath, and carry as many ones to the next row, af 
there were tens in it; that is, if it be 20_, carry z, .if 
it be 30,. carry 3, if 40, carry 4. and for 50, carry 5, 
&c. And the la11 row of all fet down what it amou.nti 
to, as if it were one fingle row only. 

-
An ExAMPLE at lfge. 

'Add 87625' pounds .. . ,_ 

949 1 ) 
62194 
76547 
81965 
92198 

together and 7i964 

56749'8 .An/. 

Now obferve once for all. I begin, and . ray, 4 and · 
g is 12. and 5 is 17; and 7 is 24, a-nd 4is 28, ands is 
33, .and ~ is 38; this is the amount of thefirfi row, 
or ur-iits place, but I mufi not fet dow':l. the ~hole 38, 
but fee how many tens it contains, and find 1t to be 3 
tens and 8 over; this 8 I fet under the row, and carry 
3 to the ne~t row, or tens plac€, faying, 3 that I car,ry 

and 



Of A'DDITION'. IJ 
•and 6 is 9, and 9 is 18, and 6 is 24, and 4- is 28, and 
~ is 3;, and one is 3 8, and z is 40 : This being jufi 4 
kfls, I fet down a cypher, and carry 4 for the 4 tens 
to the next n;,w, or hundreds place; faying 4 and 9 
is 13, &c. and I iind the third row to be 44, which is 
4 tens and 4 over ; therefur-e I fet down 4, and carry 
4 to the fourth row, or place of thoufands, and fii1d 
that it amounts to 27, then I fet down the odd 7, and 
carry z to the 5th or lafi: row., and find that it amounts 
to 56, and becaufe this is the lat\ row, I fet down the 
whole 56, that is, the 6 under the row, and the 5 to 
the left-hanci. 
~ Fourthly, When there are feveral numbers to be added 

together, confifii_ng of fome fewer and fome ot more 
figures., they are added after the fame manner as ·be­
fore, only obferve, in letting down the numbers on 
youT f.late, or in a book, that you be careful to fet 
units und·er units, tens under tens, or elfe you will 
be _puzzled i.P. cafiing them up. 

Ex. 6. Suppofe l were to add 3417, 26, 184, 9,271, 
and 3 tognhtr: I fent them down as follows, which will 
be a fianding rule for any thing of the like nature. 

Ex AMPLE 6. 

Load1. 
3417 

26 
184 

9 
~71 

3 

39l0 

Here you fee I fet units under units, and tens under 
tens, and then I cafi up from row to row as before 
directed. 

B 'ijr '• 
,. 
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'Tyro. I under1hnd it very well; but I ihould have 
fet it do,vn thus, with cyphers, to fupply the vacant 
places: 

3417 
0026 

oi84 
-0009 

027 I 

0003 

3910 

Philo. It is quite foperf.luous.; for you have been told 
already, that cyphers before figures do not st all in­
creafe the value; befides, it is neither fo fightly, nor 
advantageous to tafi up, nor are they feldom or ever 
ured by accomptants., even in addition of money, to 
fill up any line or fpace whatfoever, as you will fee in 
,example 13, of Adiition r,f money, -

More •examples in rwhole -11umber1. 

Bujhelt. Ell,. rards. 
471756 -671 ~ 6543 2 

434176 46 21 45 
621985 2 2 34 
942176 .2176 67 
35421 9 :zoo 8 

471625 6 76 
982196 10 354 
853294 1756 3256 

I 76258 
5131427 

147830 10919 

And 
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. And now, <Tpo, I will fet you two or three ~efiicns 

~y" way of exercife. 

~ESTIONS to ex, rcife ADDITION of whole num~ers. 

f0:!.ejl. I. From Lo11do11 to Rumford is 1 1. miles, from 
Rumford to Brentv.ood 6, from Brent,u::ood to Chelmiford 
11, from Chtlmiford to Witham 8, from Jf/itham to Kel­
<Vedon 4, from Ke/.vedo1t to Colchejler Io, from Colchl_/ler 
to Mcmningttee_9, and fr~m. Manning__tree to Har-wich 12: 
how many~ miles then 1s It from Lindon to Harwich? 
.Anfwer 71. 

'(yro. - I apprehend the quefiion ; it is only fetting 
<down the nurnb€rs as thq fiand in their order, as 
under. 

From London to Rumtord 
From Rumford to B;entwood 
From Brent-wood to Chelm'ford 
From Chelmiford to Witham 
From Witham to Keh.xdon 
From K elvedon to Colche/f er 
From Colchejler to M.anningtree 
From Manning:ree to Jiarwic6 

F rorn London _to f!rJr'7.vich 

§! u/1 z. A farmer has 7 fields, 
follo'wing acres, cvtz. 

In one field are 
In another 
1 n another 

Acres. 

:z 5 ' I 571 
18 

Milu. 
I I 

6 
I I 

8 

4 
IO 

9 
JZ -
7 l aef. 

containing the 

fo ano ther 
lo aJJothcr 
In another 

2 5 >How many acres are 
1 5 j there in all r .Anj. 192. 

43 : 
"In anotl er 9J 

.A11J 19 .! acres. 
B 2 
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~e/1. 3. A draper has 6 pieces of cloth as ur,der. 

Yards. 
• N-9 1 cont.~ining 87 l 

2- 45 I -
3- 1 7 > 
4 -- - 8 I How many yards are there 
5 - 3z in all-? .A,✓, 210. 

o- 21J 

.An/. 2-1 o yards. 

~uei1. 4. How many days are tl1ere in the year, or 
in the I z calendar months: Firfl fet thqn down as 
follows. 

January has 
Fehru•ry 
March 
.April 
May -
:June 
July -
.Auguft -
September 
Oaober 
Novtm'11r 
December -

I 

:Days. 
3 I 
28 N ote, Every fourth 
3 1 year is called leap year, 
30 and has 366 days; 

- 31 February having then 
30 29 days. 
3 J 

- 31 
930 

- 31 
30 
31 

.An/. 36, days. 
• Note That in marking any fort of goods N° 

fiands for Number. 

~ efl. 



Of AnnrTro~. 17 
Q_uejl. ) . How far is -it from London to• Carlijle i.n 

Cumberland, whe11-, 

Miles,. 
From londo11 to Newcaftl~ is 
From Ne:wcajlle to Prtjlon. 
From Prejlon to Lancajler 
From Lanc,1/ler to Penritl:r 
From Penrith to Carlijle 

149' 
6z. 
2£ 

50 
1g -

..dnf. 301 miles. 

o/'yro. I underfiand what you have !hewn me very 
well. 

Philo. 'Then I fhall only. leave one quefiion more 
for you to try at your leifu re, 

· Add 47. 697, 5, 91707, rooooo, 2630017s, 500, 
62, an-d 9,87654:321· together? An/._ 1014r4.75-14. 

Cf'o pro.ve ADDITION. 

9yro. How d·o you prove addition?'· 
· Philo. Two ways. Firfl, . When you nave cafi up, 

a,nv furn-, as before directed, then begin at the top and 
cah dow·nwards infiead of upwards; and if the figure3-. 
£Orne the fame, no doubt but the work is right: 
befide'i in ' th ings which require care, you fhoulr.i make 
a practice of cafiing every line, firft upwards and the11 
downwards. 

The jecond way is very wf1l for learnen, but to te­
dious for bufintfs; but as it is cufiomary in fch_ools to, 

teach it, I D1~1l fhew you the method, which is as fol~ 
lows. · 

Let us take ~efl. s, which amount•s to ro1 miles:;. 
and to prove whether this be right, I cut off the top, 
line of figure5 by a {hoke oft.be. pen, thus---

B 3: 
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14-9 

62 
2 I 

5.0 
19 

301 An/. 

15z Addthistothetop 149. 

301 Proof. See Addition of money-. 

'Then I begin to caft the fum up again as I did at fail , (except 1he figures that are cut off, or that fiand 
above the line) and find it amounts to 12, which is z, 
and I carry 1 ; then I proceed to the f-.:cond row, and 
find it makes Is, fo that this amounts in all to 1 52,. 
·which I place unde~ the 301. la.fi(y , I add this mid­
dle line I 5 z to the top line 149, and find that they make 
301, which µroves the firfl: work to be right. J fhall 
giv~ you a further reafon, when you come to examples 
,:f money, why this way is not fo fir for prac1ic;e in bu­
finefa as cafiing the fui:n upward and downward, An<.i 
now we will proceed to 

SECTION IV. 

ADDITION of MoNEY. 

9;·ro. WHAT is neceffary to the learning of AJ. 
ditio11 of money . 

Philo. Thtfe thrte things: firfi, the ru'e; then 
the characters, and thirdly, pe_n ct:-ta bles; all which 

fliould 
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fhoul d be perfellly got by heart before you pretend to. 

cafi: up money . · 

_ 1. The R U L E. 

For every 4 farthings cHry I penny to the pence; 

fo r every 12 pence carry 1 !hilling to the fbillings , an d 

fo r tvery 20 in the {billings carry one to the poun d~.,_ 

which are cafi up by terns, as in whole numbers . 

2. ·01 thetommo.n CH ARAC'ft Rfl , 

Note I.£ fiand s for pon n,ds, S fiands fo r {h iilinga. ' 

D fiands for pence. Or- thus, £. s. d. pounds, fhih 
lil-'tgs, pence, 

Note z. A farthing . is OQe . fourth part of a penny, 

and is th us fet down ±· An half,pen11y is one half) and! 

is thus !et down }. Three farthing s- bdng three-fourth s, 

is thus fd down¾• 
Note 3. 1 quarter, i- half, and l quarters are alfo 

f~t thus, ¼, 2., ¾, 

3· Of P E NCE-TADI.E S, , 

TABI.B I. TABL! 2·. 

Pence, I r J, d. Punce,l ·r , .. 
20 I I 

1 - 8- l z I I I 
' 

30 . 2 - 6 24 z 

4o I 3 - 4 :; 6 3 
# ;o I 4 - 2 48 4· 

00: . 5 - 0 , 6o >is ~ 5 
70? IS< 5 • 10 7z 6, 

:~ l 6 - 8 84 7 
7 - 5· 9.6 8-

Joo 8 - 4 108 I I 9? 
i ,.o I I 9· - z 120J L 10 .. 

12.oj L 10 - o 



2 0 Of A~Dl'J?'IOiN. 
By the help of thefe two tables,. the fidl: increafir.g by tens, or every 1 o pence ; and the other by ev.en, ihil!ings, or every I z pence, you will foo11 cafi- up any fmall fums, by a due regard to the following exam­ples. 
'Tyro. But I h0pe, Sir,. you will- gwe me an example in length, by explaining it ·in wore.ls; for that wiU be of more fervice to me than an hundred examples whh­<Hlt explanation. 

ExAMP·LE I, 
£. , J. d. 

A<ld 9 • 4 - z 
8 - 5 - 3 

EXAMPLE~-
[.. J. d. 

add 41 - 3 - i 
62 - 9 • 7 and 7 : 9 - 6 together and 47 -1 I - 6 togethei, 

1,5 1 - 4-~1-

EXAMPLE 3· 
- £. ,. d. 

Acd9s-- 16-2: 
68 - 14-10 

and 49 - 1 2 -1 1 together. ---
Pbilo. You -f':em to be timerous, and doubt yon t> own abilities without occafion. C ome pray try at the fofr furn. 
Cf'_;;ro. I fee plainly how you do that, becaufe the pence all added together do not exceed I z, 11or do ,the thillings excted :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 fhillings,. and eleven-pence. · 

* I leave example 3 undone for your ptailice, and will give yo:.i another table for the more eafi1y cafiing up the fh iiii11gs. 
Philo._ 
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Philo The fame is to be obferved in Ex. 2. Thus I fay, 
6:rnd 7 is 13, and 8 is 21 pence. Now, by the firfi ta­
ble, 20 pence is 11. 8d. therefore, 2 1 pence muft be IJ. 

9d. Or by the zd table, I afk how many times 12 I cm 
have in 21d. and find it 1, and 9 over; therefore, I fee 
the odd 9 down under the place of pence1 and carry 1 

to the ihillings, faying 1 'that I carry and 11 is 12, and 
' 9 is z 1, and 3 is 24 ihillings. Now1 as 20.f', make a­

pound., 24s. is 1/. 41 therefore, I fet the 4 under the 
fhillings, and carry one to the frrft row of the pound~,. 
cafting them up as in Addition of whole nu-mhers, and 
find it 1511. fo is the total 151/. 41. 9d. 

TA B- L E ~~ 

I Shillings·. Pounds. 
201 r 1 -

. 30 I f I' - JO-

I- 1~ I , : : IO 

I. 60 > is < 3 -
· 7a f 1-1a 

80· , 4- · 
9'~ - I 4 - t ()} 

I 00 J l 5· -

I'Ieafe to add up the follo wing ·rums. -

EXAMPLE 4-· 
£. s. d. 
4)- 9- 9· 
94 - 5 - 8 
7 6 -7-1 0 
51- 8 - 9 
2 s - 7 - ' 
75 -5- 11 

368 • 5 • 5 

ExA-MP LE 5. 

£. s. d. 
2·49 - 3' · I 0 

176 - S - 8 
649 • 8 - 6 
r 48 - 7 - 5 
2 r·9 - 5 - 7 
154-7- 9 

EX AMPLE 6 .. 

£. 1. d. 
6,z-5-8 
652 - 5 ·- s: 
65 z - 5 - 8 
652 -5 - 8 
65 2 • 5 - g. 
6sz - s - s 

--- ---
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'Tyro. I begin at the row of pence, and find th at 
it amounts to 5 3. Now, acco~ding to my fir/I pence­
tahle, i;o pence is 4s. 2d. therefore, 5 3 pence is 41. 5d. 

_Or, by table 2, l find how many 12 pences l cdn 
have in 53 pence, and find that 4 !hillings is 48 pence, 
therefore, 5 3d. mufi: be 4s_. 5d. which odd 5 pence I 
fet down u nder the row of pence, and carry the 4 fhil­
lings to the row of fhillings, and find it amounts to 
45". Now, by tahle 3, I find 45S· to be 2/. 5s. which 
@dd 5s. I pl,jt under the fhillings, and carry 2/. to the 
pounqs, which l cafi up as in cwhole numben (by tens) 
and find the total, or whole amount, to be 368/. 5s. 5d. 

Philo. Very well; but now you have done it, pray 
let me hear you fay what it comes to; tor I have kno wn 
many fchool-boys noi able to read what they write or 
caft up. . 

Cfj•,·o. 'Tis very true, fir, but I think it is thrEe hon­
dred lnd fixty -eight pounds, five fhillings and fiv e pen ce. 

Philo. Very r1ght; and I make no doubt by your 
careful proceeding, but you will unde dtand the fidl: rour 
r ules of arithmaic in a fhort time. I ]t ave example 5 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
a mple or two w.ith far things. 

EX AMPLE 7· 

£. s. d. 
47 - 8 - 4f 
15-5 - 10 
J 7 - 4 - 8f 
49 - 9 - 6¼ 
15-10-7 

. 3 
I 4 - 7 • -94' 
97 ~ 3 ... s¾ 
14 - 9 - ~ 
~--.--

An/ 2.7 0- 19- gJ 

EXA M PLE 8. 

£. s. d. 
27 I - 7 - D{ 
146 - 5 - 8¾ 
956 - 8 - 3 
178 - 7 - 8¾ 
246 - 9 - 7¼ 
101 - 6 - 5 
247- - 8 - 3 ½ 
604 - 9 - 8¾ ---

°EXAM P LE 9.• 

£. s, d. 
z78 - 4 - 3 
J 64 - 8 . 9!. . ?. 

215 - I • I0 

464 • 5 - 4¼ 
176- 7 - 8'½ 
2 9 1 - 3 - 5 
456 - 7 - 6-¾ 
2 78 - 5 - 7 

'Jyro. 



7"yro~ I can do thefe as well as the other. Fir/I , I 
·begin with the farthings, fa) ing, 3 and 3 is 6, c\nd I is-, 
7, and 2 is 9~ and z._is r.i farthings, that is, 2 d. and 
3 farrhings over, which 3 farthings I fet under the row 
Gf farthings ( thus ¾) and carry z pence to the pence:>­
and find they ~mount to 57 pence, which is 4s. 9d. 
This odd 9. I fet ender the pence, and carry 4 to the 
fuillings, and find them ;9,, that is,. 2 pounds, and 1 9 ; 

over, which I 9 I fet under the iliillings, and carry 2. to 
the pounds, 1 find them come to 270: fo is· the total 

or anfwe.r 27 0 I. 19s. 9d. ¾, • 
· Philo. Very wtll done indeed : proceed 1ri the fame­
manner, and- you will find Ex. 8:. to be 27 5 2!. 3, . 

3-d. ¾, 
Cfj,ro. I am obliged to you, fir, and now I fuould · 

be glad you would give me infiruclions how you ma-
nage douhlejigures-in the fhilli ngs. . · 

Philo. I will fuew you three or four different ways •. 
and you may take that which ippears rnoft naturail 

2nd· eafy. •. 

4. Of cajling t1p double figu r-'S in -the Jhillings, fach ar, 
1.6. I 7, 18., or the like. 

E XAMPLE IO-•. E X: AMPL:l! I I. EXA MPLE I 2, 

£. J, d. £. .!-, d. £, J. J. 
64 - 17 - ·101 756 - 17 - 8 47 1 5· - JI - rof 4 

47 - 14 - 11 17 ~ - 16 - J',J .! 1762-14- 5 4 

67 . - 18 - 10¼ 476 - 1 ( - 9t 647L. 14·- 63 
,i: 

55 - 17 - 8.!. I 87 - 17 - IO I 7 54 - I 5 - I I ¼' 2 

·49 - 19_ - J.I 356 - 19 - . j 
6474 - 19 - 8, 5-r 

64 - 15 - 5 1-7 5 - 14 - IJ.! 
4 1762-17- 6 

---- ---
35 1 - 4- 8-!. 

2, 

, 

M ETHOD 11 J cafi the farthings up (fidl: upwards, 
a nd then downward s) and find them 6, I therefore fe t 

dow.n -i, and carry 1.. to th_c pence, which are 5.6; whi~li• 
J.S., 
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is 4,. 8d. that is, S- and I carry 4 to the fuillings; but as there are two rows of fhillings, or double Jizuru, I' firfi: of all caft up that row, or thofe figures that fiand· towards the right-hand, faying thus, 4 that I carry and 5 is 9, and 9 is 18, and 7 is 25, and 8, is 33, and 4 is 3 7, and 7 is 44, the firfi: row ;. then r come batk upon the fecond row,. from the top to the bottom, calling every figure of 1, ten; fay.ing, 44 and 10- is 54, and 10 is 64., (and fo on) 74.., 84, 94, and, 10 is 104 fuil­lings, which is 5/. and 4 fhillings over, that is 4, and I carry 5 to the pounds, which I find amount to 3-5 1-. 5o that the total is 351/. 41 8d. f· 
METHOD 2. Some like this way befi; they caft up the firfi: row of !hilfuigs -as before, which. comes to 44, that is zl. 41. and f~t the 4 fhillings under the faid row, and carry the z/. to the next row of fuillings,. counting 1/.-. for every two- figures in the fecond row, (becaufe tw.o tens make 201. or 1/.), th.us in the above example, there are fix figu·re5 of I ir~ the, fecond row. and counting two of them for 1J. then fix -w·ill be 3/~. which with the 2/. that belonged to the 44, in th.e firfi· row, make 51. to be tarried io the pounds as before. METHOD 3,. O~hers make ufe of dots: that is,., they make :i dot at every 4 in the farthings, every 12. in the pence, e,;ery 20 in the {billings, and every Io in the pollnds, which method is very eafy,. and foitable to­lads of a dull comprehenfwn, and a bad· memory ;. be­caufe they are not able to carry a large number of pence and fuillings in their- mind; but frequently carry. falfo from figure to figure .• 

Note, Th-ete are different opinions concerning point­ing or dotting: Mr. !Jdworth highly recommends it; but Mr. Fijher calls it flovenly and unneceffary. It is not my province to determine between thofe Gentle­men : Bu.t thi"s I will fay, that every mafter fuould try -all methods, and let the fcholar ufe that which is mofi: JJatural and eafy to his capacity. He mufi be very <iul-1 who.. can't teU that .z. tens make 20; or that 1,3 
twenties, 
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twenties make 260: and to ftop or point at: fo fmall 
riumbers~ as 3, 4, s, 6, f..:fc. ought (if poffible) to be 
avoided; becaufe to add up well, and learn to call: out 
quick, is a great fiep towards Multiplication, and it 
would look very ode! to fee a perfor.i (after having done 
a long furn in that rule) dot every Io in cafiing up 
the product. I think therefore, there is no occafion 
to point or dot at every 4, ro, Ir, or at even twenties,. 
when a little practice will make it eafy :. but indeed 
when you come to do by 1 3, 16, 19, 28, or the like ,. 
there dotting mufl: unavoidably be .ufed, as you will 
fee in the fuft example of A-verdupoifi Weight, wrough t­
at large. 

N. B. lf you, are o/;liged to dot, mind, and make them 
"Very /malt; if you can fie them yourfil:f, that is ./ujficient .~ 
hut the fir/I method, in my opinion, is hejl, except it 6e a· 
'Very long /um, Juch as the fide of a large book, a bill, or a, 
parifh rate,. or duplicate, and then, the following method 
is th, molt certain and expeditious, and iJ 'Very ea.fy. 

METH 0 -D· 4• Of m·ak[ng and ca/Jing up long bills, PA-
RI-SH RATES, f.:J.c. . 

Cfyro. How is the general way of cafiing up very 
lon g bills, rates, &·c. • 

P bilo. The ru-le is this : for ervery 60 in th,. pence can::, 
5 to the jhillings, becaufe 60 pene.e make 5. fhillings : 
a nd for e'l.ltr~ _60 in the foillingi carry 3 to the pounds., 
beca ufe 60 ilulhngs make 3' pourrds; ancr lajlly, cajl the 
pounds up hy tens as before direlled. 

CJ"'y ro. Pleafe to give me an example at large. 
Phi/a .. I will l11ew you fi_rft, how. to make a parijh, 

,-a-te, which may be- of ferv1ce, and 1f you can caft it 
li p well, you may a.Jfo caft up any long bil1,, by the 
fame rule. , 

'Ilu 
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, 'l'heform of a p AR I_S H,R ATE, &c.-

,Allen Anthony, E/q; 
,Andrew5 John 
Baker James, Eli;; 
Carter Thomas . -
Darby Abraham 
Fernel Abraham 
Honner Jofrph· 
Kirton John, E/q; 
Longman Thomas -
Lumley, Edwa1d 
lv'lanning Thomas 
J\1artin William, E/q_; 
Martin Job 
Nichola<; Abraham 
Norton Daniel, Efq;, 
Parker Efiher ---
Powell Judith 
Randall Nicholas 
Robinfon Abra-ham, Efq; 
Robinfon John 
Robinfon James 
Ruggles. Nathaniel ---
~umley Thomas 
Solly Thomas, E/q; 
Sodby William 
Spratly David 
Swallow Thomas 
Thompfon John 
Twif}: William, E/q; 
Walker John 
'\Vayland Edward, Efq; 
Wingate Samuel --
Worley Abraham -

1,. J. 

3 I 7 
I 14 

I 5 I 0 
17. 

d. 
8 ¼ 
7 

I · 
i: 

8 
I 

I I -z: 
5 1'7 5 

19 8 ¾ 
7 9~ 

I 
2.l 14· 7 4 

I 5 I I -z: 
3 l 7 6 

I 5 
I I I I 

7 17· 
Z I 3 

17 I 0 

8 

5 
I 17 

I 5 I I. 

710 
I 
7 [ I 

15 
l 1 l I 

14. 

I 10 4 
8 1 , 
~ 

8 

9 I 
4·z 

I I 

10 . 

6 ½ 
I l °i-

IO 

4 

8 II . 

I 17 4 
19 I I ¾ 

7 7 
I I 5 • 6 
8 14 9 ½-

I 5 7 
5 4 IO 

£. · 189 19 7 ¾. 
Fir.Ii, 
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Firj}, I hegin with the row of farthings (as in the 
former quefiions) and find them amount ro 27, which 
is 6 pence, and 3 farthings over; which 3 I fet und er 
the farthings thus ( -¼) and carry 6 to the pence. 

Suondl.J', for. tbe P E N C E. 
I 

!"fay 6 that I carry and Io is 16, and 7 is 23, and 9 
is 3z, and 6 is 38, and 11 is 49, and 4is 53, and II is 
64; this bei1.g 4 above 60, I make a fmall dot clole to . 
the 1 1, and carry the 4 that is over to the next fi.gure, 
faying 4 that [ carry and 4 is 8, and Io is I 8, and I I i:; 
29, and 6 is 35, and 10 is 4S., af!d 11 is 56 and 4 is 
juft 60; therefore, as there is nothing over to carry to 

· the 11t xt figure, J fay 9 and 8 is 17, and 8 is 25, and 
10 is 35., and 6 is 41, and 11 is 52, and 7is 59~ and 9, 
is 68; that is 8 F.bove 60, therefore I make a dot, and 
carry 8 to the next figure, faying 8.and 8 is 16, and 5. 

• is 2-1, and I I is 3--2, and 8 is 40, and 7 is 47, and 8 is 
5 5 : now 50 pence is 4 s. z d. therefore 5 5 pence is 4 .r. 
7 d. which odd 7 prnce I fet under the pence, and carry 

· the four fhillings to the dots, counting (as I faid before) 
5 fhillings for every dot, which are three in number, 
that is I 5 iliillings; and the 4 I carried to them is I 9,, 
fhillings: this 19 f carry to the ihillings, and contr:ary 
to the other methods, 1 now work crofs-ways, taking 
fhe douhle figure1 as I go along, cviz... the right hand 
'fi•gure firft, and then the left-hand one belonging to 
it, counting it fo r 10, as follows, , · .. 

rrbirdly, Jo,· tbe S HI LL IN G S. 

I fay 19 that I carry a 4 is 23, and 5 is 28, ~md the 
i. on the lt:ft hand of it, which is always counted for 
10 is 38, and 4 is 42, and 10 on the left-hand belong­
ing to it , is 52,' and 5 is 57, and the r.o belonging i» 
67 : here according to the fame rule, I mak.e a do t, 
and carry the odd 7 to the next figure, as I did in the 
.:pence; faying, 7 that I carry and 7, is 14., and 9 .is 2 .,, 

and 
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and 10 is 33, and 7 is 40, and IO is 50, and 4 is r4.:, and 10 is 64; that is, <lot, and I carry 4, to I I is Is, and 5 is zo-, and 10 joining it is 30, and I I is 41, and 1 o is 5 I, an -i I I· is 6z·, which is dot, and I carry z· to the next fi g ure, pr°';eeding in the fame m1nner, as be­fore directed, till I come ta the top of" all, and find there are 39 fhillings, befrqes the lafi sot, that is 1 £. 19 s. therefore, I fet the 1-9 under the flli'llings•, and carry the odd r, [,. to the dots (counting 3 £. for every dot, becaufe 60 fhillings is · 3 £.) and tind them 6,, which is 18 £. and , 1- I carried to them is r 9£. which I carry to the firft row of the poU-nds, cafiing, them up by tens, as in whole numliers, and find· them 189£. S-o that the total of the rate, or bill, is 189£. 19,1. 7 d. ¾ .. Pray, Tyro, run it ove_r once more, and the method· alfo, and you will not lofe your labour. Cfyro. Sir, I fee the nature of it very well; but why do you leave thofe vacancies in the fhillings and pence, for mofi people fil them up with cyphers .. Philo. I know it is the common cuf.lom of fchools ,. but it is a very idle one·, nor is it [o fightly or conve­nient; for the cyphers hinder fight, and prevent expe• dition in 1.afting up. See example 6, in whole numhen,, 
5. Of CYPH E RS, ,u;here neceffary, and ,u,•here not, 

ExAM"PL E 13-, without cy­
phen, according to the true 
Order of BooK-KEEP ING. 

£. s. d. 
547 8 - 9 "' 6. 

1-19· - i; 
- 6 - 8¾. 

• I 7 -
7 - 5 -
I - 17 -

4. -

r 
2 

g; 
7 

l 
2 

Ex AMPLE 13, with cypher 1 , 
accor-ding to the common 
cujiom of Jchoo/J. 

£. s. d~ 
5.4-78 - 09 - 06-
0001 - I 9 - Ot; 
0 0 00 - 06 - 08¾ 
01 79 - 00 - 00 
0000 - 17 - oof 
<:Joo7 - 05: - 09, 
0001 - I 7 - 07 

r 0000 - 04 • OOI' 

s-670 00 ~ oo¾ 
Now,, 
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Now, Tyro, I would afk. you which is mofl: lightly, 
that which fiands clear, or the other confufed with cy­
phers. And it is not only this, but every line of the 
furn, and the total alfo, reads much better: for it is 
only five thoufancl, foe hundred, and fe11enty pounds, 
a.nd three farthings; whereas the other~ according to 
the manner of cyphers ( and the too common cufiom of 
fchool- boys) mufi be thus read, fix thou/and, jix hun­
dred, and .feruenty pou11d1, 110 jhillings, and no pence, three 
farthings. And tho' cufiom fome years ago prevailed 
upon one of the mofi: ingenious authors *, to ufe the 
txpre.ffion after thi~ fort; yet it dofs not at all jufiify the 
correBors of the laifi edition,. fince it is uow quite fu­
p<.!rfluous, and out of date, 

Note, Though I fay it be not cufiomary to ufe cy­
phers in additi'on of money, yet, in ri.ueighu and meafurt.t 
they are .often made ufe of, afld the learner may take 
his own fancy, that teaches h.imfe]f; b11t it is my opi­
nion that rnafiers in general would find i't much eafier 
and better, both to themfelves and fcholars-, to fet their 
addition fums quite clear, and ufe no cyphers at all 
before figures , · 

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

P bilo. That is quite eafy, i'yro. 

6. Cf'o pra'i>"e ADDITION of MONEY. 

There are two ways, one by cuttiFJg off the top lin,e 
(of which fee under the proof o.f additio-n,) but it is 
11ot practicable in bufinefs, the beft ·1,1ay is this: beg-ia 
at the bottom and caft up to• the top, noting down 
what it comes to; then begin at the top, and cc1ft the 
fame row downwards, and if it amounts. t0 the fame as 
before~ there is no dou,bt but the work is right, pro­
vided you obferve carefully to, fet it down right. 

S. E. G;:.. 
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SECTION V. 
Containing /omt fm·ther explanation of tbin{J necejfary trJ 

lie lmo-wn, with the m::m,w· of drawing out bills, writ­
·;,;g notes a•d receipts, fs c. hei11g 'Very proper to exe-r.­
rife the J:cung hegi11ner. 

'T/ro. I Shall be at a lofs under thi-s fection·. 
Phi/g . .You atte rnifiaken; for I !hall not leave­

you· to yourfelf wholly, but will explain every thing 1 
1\~ capable of,. to your un<lerfianding; becaufe l ami 
foi'ifible many fchool boys can add up fl:1ms that are fet 
them very well ; but whe-n they are cnlled upon out of 
fchool, to write out, and ca!l: 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 th ink 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 fch.ohrs thai:i thernfelves to.ea!l: it up;. be-.. 
caufe they do not obferve to place their figures right 
\lnder one an(l)ther, which remember, 1yro, you be al­
ways careful of, for it is a great advantage, and the 
work will look 11e-at, and you will, have the praife. 

rr)'ro, 'Tis very true, fir, 1 have known feveral that 
, could cafi up a bill if others would·ilgure it down, but 

have not had any notion of drawing it out themfelves : 
nor can 1 fay I have,. and therefOFe fhould be obliged 
to you to fbew me. 

Philo . That 1 ,.,,ill; but firft of all, it will be pro­
per to lhew you fome .Jign1 and contratiions made ule of 
.both in arithmetic and bufinefs. 

'l, Of ~onh·atied figm and eharatiers ufid in romm~n 
arithmetic. 

Note 1. This cha ratter ( +) fignifies addition-; and 
when placed betwixt numhers fhews that they are all 
to be added together. - Thus 5 + 7 + I I + 9, is 
tbus.. ~ead 5. more 7, more 11, more 9, &c, 

z.. This 
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2. This characler ( - ) fignifies lefs, an<l is the fign 

0f fubtraction, and !hews the number after it, is to be 
t-aken out of the number before it: - thm 11 - 7 is I I 

Jefs 7 which is 4; and _148-93 fhews that 93 is to be 
fubtraB ed from 48, &c. 

3: This (. ]( l is the fign of multiplication and figni­
fies into, and fhews that a11 the num0ers betwixt which 
it is placed are to be multiplied continually into each 
other.-Thus, 4 X 5 X 3, 1l1ews that 4 is to be mul­
tiplied into or by 5 and that produa by 3-. 

4. This ( 7 ) is the fign of divifion, and fhews the 
~umber before it is to be divided by the numb t' r afte.r 
i t . -Thus 48-;-6 !hews that 48 is to be divided by 6. 

5. Thh (: ) fignifies to. 
6. This(::) fignifies fo is. 
7. The 2 laft characters put together thus ( : : : : ) 

are the fign of I he rule of 3 or proportion. Suppofe 
you.fee 2: 4:: 8: 16; it is thus read, as z to 4, fo i~ 8 
to 16, &c. As a : b : : c ; d. As a to 6 fo is c- to d, &c. 

-8. This (=:) is the fign of tquality, and fignifies 
that the figures or qua11ti1ies place:! before it a·re equal 
to thofe after it : th us 4 -j- 8 = 16, is read 4 more 
equal to 16. So ~l(o 25 - 16 ::;:: 9, is 25 lefs J~ 

or 16 fubtracled from 25 equal to 9,. tlo alfo 5 + 9 + 
I 2 - 2 7 5 = 1 J, is thus :read ; 5 into 9, more i:z., 
-ltji z, divided by 5, is equal ·to 11. 

9. This (...;) is the fign of the fquare root. 
1 o. rhis ~ the fign of the eube root. 

-~ 
2. Of co.ntracled rwortls, and what th~y .ftgnify.. 

Note 1. Bt . ftands for, or fignifies /;r;ugbt . 
z. Dr . is a'ehtcr. 0 -. is creditor. 
3. Do. fia nd s for d,tto, and fignifies the fame thir.g, 

place or fort of goods, as was wrote in the line be­
fore; it is u:ed by merchants. trade:!men and ac­
comptants, bo ~h in books and bills, to avoid writing_ 
th~• fame thing over and over again. 

4. Ca . 
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4. G,. fignifits company; that i~, when two or more 
are in trade and in partnerfhip. 

5. _ M,jji-s. fignifies Mej}ieurs, or gentlemen concerned· 
together in forne trade or bufinefs, and is ufed with 
the foregoing contraction, (Co.) on the head or front 
of the bills, infteacJ, of writing aJI their names a.t 
length: thus, fuppofu- John. Sharp to have a bill upon 
Aaron Ne/fon, John long a·nd' Jofipb Truman,. it would 
be ridiculous· to write thus : 

Mr. Aaron Ne/fan, Mr. John Long ana Mr. Jofepb 
Truman, bought of John Sbarp.-But we write thus : 

Mefii s. Aaron Nelfon and Co. bt. of John· Sha.,,p, as 
you will fee in the following example. 

A Linen-Draper's B1t L. 

E P·A" M P r E I. 

Meffrs • .Aaron N,lfon, and Co. ht. of Joh~ SharJ. 
f769. 
Jan, 4 To! I pieces of lrijh, at 3/. per l £. 

piece. ) 33 
,. ,. 

1 z: To 2: ditto•, at d0. -- {j -
l'eh. 8' To long lawn as by agreement 3 - 1 5 - 6 
//pr. 12 To z pieces of check, as by d0. 1 - 7 - 10 

28 To four do, as by <lo. 2 - z 
May 24 To 2 yards 0f dowlas at I 1 d~ i• - 10 
/lug. 9 To a parcel, as per bill -- I' - Ir; - 6 

This bill I cafi: up as a common furn in~ 
2 

_ a: 
1Jddition of mo11ey,_ and find the total S 48 -
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EXAMPLE 2. 

A Statio>1er'1 BILL. 

3769. 
Mr. Samuel Long bt. of John Pagt. 

lvlay 19 2 ream of fool's cap fuperfine 2£- 1. d. 

paper - --- 5 1 - 10 -

June I 2 4 ditto --- -- 3 -
2 0 ream of -coarfe brown 1 - 10 - 6 

.Aug., I 4 To fund:ry goods, as per biH J - I 9 - 6 

----
£. I O -

Note, Some perfons never ufe the word Cf'o at the 

beginning of the bill. Note farther, the word 'To is 

ufed in books of accompts on th e Dr. or left hand 

fide. The word By is .ufed .on the Cr. or right-hand 
fide. 

And now, Cf'yro, I fhall draw yo.u out a few mo.re 
b ills, and leave you to fet them on a flate, and cafi: 

them up yourfelf which will be of !ervi:ce., by way of 

-.exerci fe. 

EX AM PL E 3· 

A Gold./mit b' J B IL L. 

Mr. James Proud bt . . of Paul Fimjhew: 

1769 . £. 1. d. 

May 9 To I Diamond ring ---- 15 -
z Pair of filver falts -- z - 2 - 6 

1 Quart tankard --- --- 1 o - Io • 
I Pint do. --- --- 4 - 7 .. 6 
1 Dozen of kni ves and forks - 3 - 2 - 6 
.I Silver tea kett!e --- - 5 - 5 

12 T.ea f poQns, t,ongs, and cream-pot 1 - 1 5 -
---

Total £. 
Ex-
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ExAMrLE 4 • 

.A -c/ aylor' s B ·I L t • 

Mr, l<..0IJ1rt Patience pr.- to John Cf'rimmt!tl'. 

15 To z yards of cloth, at 181. per i£. s. di 
yard - - 5 1 - 16 -

Making your coat --- -- - 8 -
4 yarcis and a half of fhalloon, at 21. - 9 -
Buckram, fiaytape, and canvas - - 3 - 6 
Silk, twifi, and mohair --- - 2 - 8 
Making a fuit for your fon --- - 1 5 - 9 
Buckram, filk, twill:, mohair, &c-. - 4 - 3 
Buttons to the fame - - - 3 • 6 

£. 
Now, from thefe four examples; Cf'yro, you may form 

-any other tradefman's bill in d_ue 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 additirm ; : but I fhall explain it very 
fully to you infa6Jtra.flion. 

2 . CJ. be manner or r:ommot! farm of receipts, and notes 
of hand. 

1j•ro. How am I to give, or writ'e a receipt? 
Philo. According to what money you receive, and 

the perfons you receive it of, or for. Let us take the 
flationer's bill in example 2, which is Io/. Now, if he 
receives it in full, the receipt will run _thus : 

Augufi 6, 1769. R.tcei<f.lt4 o.f Mr. iamuel Long ten 
pounds, in f1tll. 

John Page. £. 10. -- If 
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T f t'he receipt be wrote upon the bill it felf then this 
is better : 

Recei'Ved al the.fame time th.t contents in full. 
JohA Page. 

EXAMPLE z. If only part be received, then thus : 

Augufl: 16, 1769. Re.cei<Ved of Mr. Samuel Long h·Vt 

_pound1, on accompt. 

£. 5 
john Page. 

ExAMPL'E 3 .. If the P-erfon that receives the money 
be a fon or fervant, he muft w-rite thus : 

· Augufi 16, 1769 . Recei'Ved of Mr. Samuel Long ten 
pounds in fu!I, far my fat her ·or ( maj/er .• ) 

John Page,jun. 

ExAMPL·B 4. For rent. 

June 14, ·1769, Received if Mr. John Lumleytwefoe 
,pounds, ten /hilling-s, for half a year's rent, due at Lady 6 

Day laji. 

.£. 1-2 - 10 

Abrnham Gripe~ 

ExAMPLE 5. When there has been an account of 
'lo ng fianding, and at lafi the. two parries agree to have 
a reckoning, but fiill he that owes money upon the 

· balance has none at that rim€ to pay, then the 
followin.g form is counted better than a common note 
of hand, becaufe it fhews the reafon of foch an ac­
knowledgment: but then this writing fhould be drawn 
in the book of the perfon to wh~m the balance is due, 
arid if figned in the prafe11c~ ol wirndle-s the better. 
The form is thtis : 

Auiuit: 
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Aug.ufi 16, 1769. Rukoned and ha-'anetd all actompu, and I Samuel Long ackno-wledgP. my/elf to 6e indebted /'O John Page three pounds, ten /hi/lings, cu:hicb I promi_/e to pay on demand, for value recei'Ved. Witn,fi my hand, 

er rfl . 
Abraham J ufiice. 

Samuel Long. 

Ex.<\MPLE 6. Y✓hen a Perfm ha~ no motiey about him, or hc.1s his money in other perfuns .hands, and gives you a note or draught upon them for the pay­ment of any fum, it is wrote after this manntr: 

.Sir, plr.afe to poy to Mr. John Page, or bearn·, three 
pounds, ten jhillings, and place i.t to the ac<ount of 

Your humble !ervant, <To Mr. Jonathan Trufiy. Samuel Long: 

3· Of the Value of tbe common coin1 u/ed in England, 
how thty are exprejfed, and how /et dow11. 

A Port, or ·Portugal piece, is fet down 11. 161. hut is expreffed, or commonly called a fix and thirty. 
A double Port is 3/. 121. 
A Moidore'is frt down 1/. 71. but is called a feven and 

twenty. 
A Guinea is 1/. Ir. and expreffed a guinea. 
A Crown is expreffed a crown; but fet down 5 s. 
Half a cro'<»n is 2!. 6d. 
A 'Tejler is fix-pence. 
A Groat is four pence . 

.An ufeftd Ex AMPLE . 

A fervant laid out cafh a, follows: for coals a guinea and a half. Cloth three and twenty and fix-pence. 
Meat [even groats. B.tter, eggs, and hacon nineteen­pence half-penny, and thre;zd feven fartliings. \V hat 
was laid out in all r 
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1:yro. I fet them down a-s follows. 

Por Coals 
Cloth 
Meat 
Butter, eggs, and bacon 
Thread -

In all 

£. J, d. 
I - II - 6 
I • 3 - 6 

- 2 - 4 
- I - 7t 

' 3 - I ,i: ____ _.., 

2 - 19 - :r 
4 

37 

Philo. Very well done indeed·. O/;ferr:ve farther then, 
'that from one to two fhillings, and from one or tv.;o 
pounds, the expreJlio'! is different from thefitting-down. Thus 11. 10 d. ½ 1s expreifed two and twenty-pence halfpenny; and ii. 191. 6d. is expreffed nine and thirty and fix-pence. _ 

So alfo, though thefe rtnmbers, 1300, I 7 5 3, and 
2 500, are properly, one thoufand three hundred, one thoufand, feven hundred, and fifty-thrte, and two thoufand, five hundred ; yet they are thus expreifed ; t hirteen hundred, feventeen hundred and fifty-three, and five and twen ty hundred. 

Cfyro. I heartily thank you, kind fir, and if it we.re 
not ·too troublefome, I could wifb you would fet me a few quefl:ions by way ot exercife. 

P hilo. You do very well to afk me, Cf'yro; but it will 
be bette·r at the end of Addition, where I fhall give you fo me ufeful examples. 

S '.E C T I O N V. 
AvornnuPols WEIGHT. 

'Iy ro. p RAY what is the ufe of this rule, or what 
is weighed by it ? 

Philo. Moil: Things that are commonly dealt in, 
fuch as grocery-cv;are1, and alfo, ,heefe, 6utter, /ci!p , 

C candle1; 
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candles, allum, brafi, iron, copper, /alt, hemp, and all 
fu h fort of goods. 

Tyro. What are the different names or denomina­
tions of the weights u(ed in this rule. 

Philo. The greatrfi denomination is a ton, and the 
leajl a dram. They run thus in order: tons, hundreds, 
quartn·s, pounds, ounces, and dramr; of which is com­
poftd the following table, with the characters that 
fiand for ear.h denomination after them. 

T'he T A B L E. 

t6 Drams 1 Ounce marked thus, i ort. 
16 Ounces ) ~ J Pound lb. 
~8 Pounds ~make 1 ~arter of an hundred qr. 

4 ~arters ) 1 Hundred weight Ct • 
.:o Hundreds I T 0n ,,; 'I'. 

'Iyro. Should I get this table by heart? 
. Philo. You may do as you pleafe; I know fome 

mafi:ers call it unnecdfary; but if you t.1ke my advice, 
learn every table perfectly. 'Tis true, you may do the 
fums with.out it, if you have the table before you, but 
it would be a very bad thing to make an excufe, hy 
fayiFJg, you could do fuch a fu m if you knew the rule 
by heart; and I -have known many a lad lament the 
omiffion, 

CFyro, I don't doubt it at aU, and I will take your 
advice: pleafe to tell me how you cafi: up thofe fums. 

Philo. The fame as in addition of money, only you 
flop (as is plain by the table) by different figures; and 
for your further information, I iliall put over every row 
and denomination, the quantity you are to fi:op at, or 
d o by, and fhall give you one example at large as a 
.fiandin•g rule for all that follows. 

Ex-
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EXAMPLE I. EXAMPLE z. 
(10) (20) (4) (28) (10) (4) (28) (16) 
'10111 C. qrs, lh. C. qrs. lh. oz. 
25 - 14 - I - 15·. 42 - I - 17 • IO 
18 • I I - z - 16 17 - 2 - 19 - 14 
27 - I 7 • 3 - Z I. 2 ( - 3 - 22 - II 
46 - 14 - l - I 7 • I 7 - z - 17 - IZ 
1'6 - I 7 - ~ - 15 24 - I - 22 - ] 5 
45 - I ) - I - I 7 • 65 - 3 - I 7 • 13 
J 6 - 17 - 3 - 14 24 - I - 21 - 10 

----
198 - 9 - l • 3 

I begi0 at the !1JJ. and fay, 14 and 7 is 21 and the 
1 on the left .hand (which is alway5 called 10) is 31; 
that is, 3 above 28; t herefote, I m'.:lke a dot again fl: the 
7, and carry the odd 3 forward; faying, 3 that I carry 
and 5 is 8, and rn on the left of it is 18, and 7 is 25', 
and 10 on the left is 35; that is, 7 above 28; then I 
dot again, and carry 7 to the next figure, faying 7 and 
1 is 8, and 2 on the left-hand, which fiands tor zo. 
is 28 ; therefore, as there ii no~hing ·over, I only fay, 
1-6 and 5 is zi, alld 10 is 31, thar is, 3 above 28, which 
3 I place under the row of pounds, and then te_lling my 
d·ots, I find them 4 1 that is 4 qrs.) which I carry to the . 
next row of qrs. faying, 4 and 3 is 7, and I is 8, and 
2 is 10, and 1is11, and '3 is 14, and 2 •is 16 and I is 

·17 quarters · Now as 4 quarters make an hundred, I 
afk 'how many fours I can have in 17, and firid 4four1, 
and I over, that is' 4 hundred, 1 quarter, which 1 l 
place under the row of quarters, and carry the 4 to 
the hundreds, which I cafl: up by twenty, the faine as 
in addition of money, faying, 4 that I carry and 7 is Ir; 
and 5 is 16, and 7 is 23, and 4 is 27, and 7 is 34, and 
1 is 3,, and 4 is 39; then I come back with the! tens, 
faying, 39, and 10 is 49, and 10 is 59, and fo on, 69, 
79, 89, 99, and 10 is 109, which is 5 twentie~, and 

C z 9 
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9 over; that ii; ) tons, and 9 hundred over, which g 
I place under the hundreds, and carry 5 to the firll row 
of the tons, and cafiiog them up as whole numbers by 
tens, I find the firfi: row 4 8, that is, 8, and I carry 
4 to the r,ext row, which amounts to lg. Therefore 
the total is 198 tons, 9 c. I qr. 3 lb. 

((r This is a fi:anding rule, 'Tyro, for all your other 
fums in llddztion, which are caft up after the very fam€ 
manner: thofe that you find done are for your infor­
mation and fatisfaction; and fuch as are left undone 
a.·e for your pract:ce. Are you fatisfied with what I 
have told you 'i 

Cf'yro. Sir, I am ; but in example 2, I perceive you 
fet 10 over the hundreds place, contrary to the table; 
:whereas in e?ta.mple 1, you have (et 20 over the hundreds 
place, -which I own puzzles me at prefent. 

Philo. That is for want of a little confideration, 
'lyro; for whatever name or denomination itands firH: 
( that is, whatever you add up laft) is always added up 
like c-z,uhole numbers, by ten.s; be they tons, hundreds, 
pounds, Jhillings, yards, ells, or any thing elfe, as you 
will fee hereafter. 

1'yro. I am obliged to you, fir, and deiire no further 
infiruttion in Addition, but Gnly the rules and examples 
to go by. 

Philo. You fhall not want for either, and they are all 
done after the far.-1e manner as this example before yon, 
thouoh by different figures : and pray take notice, all 
thofe° examples that you find ready done, are not to irt­
dulge you in id I emfs; but the anf wers are inferted for 
your information and fatisfaction; c\nd thofe that are left 
undone, are for y0ur exercife, practice, and improve­
ment; and though I told you in addition of money it is 
not cufl:omary to ufe cyphers; yet, if you chufe it, take 
your own way; hut you will find it better to leave them 
out, when there is no occafion to ufe them. 

Avo1R.-
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Avo1Rol.rpo1s /mall fViight. 

Vyro, What is the ufe of this rule? 
PhiltJ. It is thiefly ufed by fuch. as deal m fil~. 

worfied, thread, c:f c. by retail, or in fmall quanti­
ties only; that is, f1·om a dram to pounds, 16 drams 
make an ounce, and 16 ounces 1 pound. 

EXAMPLE I' EXAMPLE '2 , 

(10) (16) (16) (10) (16) (4) 
lb. oz, d. //;, oz. qrs 
2 - 10, • 5· 3 - 14 - 2. 

4 - 7 - 3 I - JI - I 
I - 6 - I I, 3 - 9 - 0 

6 - g ... 0 2 - 01 - z 
3 - 7 - 9 2 - 00 - 3 -

18 - - 8 - 12 

Note, Wo,fled is weighed by ounces and quarters, as in example%., 
and no drams arc u!ed he1e, nor in retailing many other commo­
dities. 

Of WOOL. 

Wool is weighed by the clo'Ve,jlone, tod, ·,z.:;~ &c. as 
followi. 

7 Pounds make I clo\'e 
z Cloves, or 14 /h, 1 fione 
2 Stone, or 28 /h, -1 tod 
6 ½ Tod 1 wey 
2 Weys 1 fack 

1 z Sacks 1 la!tr 

N~te, In fome places 7 tod are allowed to I wey, 
and J z fcoreg or z40 lb. is called a pac1' of r:v,,;ool. 

C 3 Note 
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Note farther. 

A Firkin of foa p is 64 l!J. 
A Firkin of butter s6 lb. 
A Clove of cheefe 8 /6. 
A Wey of cheefe in Ejfex is 32 cloves, or 256 //;, 
A Wey in fome parts of Sujfolli. is the iame; but in 

other parts of it, 4.z cloves, or 336 l!J. make a 
wey. 

~ See another table of r-,,J.)eigbts and v1u,furt.t, 
.fecJion 6. 

T R O .Y - W E I G H T. 

'lyro. Of what ufe is troy-rweigbt? 
Philo. By this is weighed gold, filver, jewels, elec. 

tuaries, &,. and liquors in general. 

T A B L E. 

Nate, 20 Penny wts. rn~ke I Ounce . oz. {
24 Grains J i• Penny-wt.1 dw .. thus 

1.2 Ounces 1 Jh. troy. lb. 

Note 1 . You need not point or dot at any row ex­
cept the :firfi, where you do by 24·, the others are 
tafy and com~on, as before, the penny-weights being 
pfi up by 20, are done the fame as fl1illings ; and the 
ounces being done by u., are caft up like pence, in 
"ddiiion oj money. 

(re} 
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( ro) (12) (20) (24) { IO) (12) (zo) (2 4) 
lb. o.z. . d-w. gr. lh. oz. d:w . gr. 

42 - I I - I 4 - I 8, 647 - I I - 17 - I 6-
26 - 9 - IO - 2 I 1 97 - IO - l 5 - 23 
49 - JO - I I - I ( , 494 - J I - 19 - 14 
6:; - 8 - 14 - 12. 165 - 9 - I 5 - 21 

73 - 9 - I~ - 16 z19 - I - J 1 - 19 
87. tl - 18 - 11 6+8 - 8 - J s - 21 

--
347 • 2 - 5 - 17 

Note 2,. That 1 //, . a--uoz'rdupoiJ •w eight is equal to about 14 ounces 
I l. penny W.!ights troy. 

N ,,te 3. Cu/10.n only introduced avoirdupois -weight, and beer­
meafure: for, according t;, the fiatute laws, there lhonld he but oce 
weight and one meafure throughout the whole realm, as you mav 
fee! under tiry -meafure, Note 1, Therefore, it is evident, that from 
thefe two different weights, came 1he d:m.ren t fort s of mealures, as, 
you will more plainly fee under dry -meafu, e and liqui"d-meafure, 

Note farther the Yalue of gold arid filver.o. 

Gold. 
That 1 Pound weight of gold is worth 

1 Ounce 
I Penny-weight 
1 Grain 

S-ilver. 
That I Pound weitht of filver is worth 

1 Ounce 
1 Penny-weight --

1 Grain ab.out ½ a farthing, 

£ .r. " .. 
48 - o - o· 

4 - 0 - 0 

·o -- _4 - o 
o-o-z 

£. .r. ti.· 
3 - 0 - 0 

0 - 5 - 0 

0. 0. 3 

A l> 0 T H E C A R I E S W E I G H T . 

'Tyro. What is the ure of this Weight? 
Philo. By it t1po1hecarie1 mix and compound their me­

dicines, their pound being the fame as the pound troy,, 
C 4 only 
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only differently divided, as you fee in the following 
'TaMe. 

Note, Thc,ug~ apotbetaries mix their medicini! by this rUli, th~y 
buy and fall d1c1r drug1 by a.voird11feis -'i!,)eigbt, 

.!l'he T A B L E. 

2 • Grains } l I Scruple ) 3 thus marked. 
3 Scruples make I Dram {__ 3 
8 Drams I Ounce 5.l 

h Ounces 1 Pound 1o • , 
(10) (q) 
16 J 

(8) (3) ( 20) (10) (3) {20) 
3 3 gr. 3 3 gr. 

42 - 10 - 7 - 2 - 19 18 - I - 14 
17 - 8 • 5 .. 2 - J l J2 - 2 - 17 
4·3 • 7 - 6 - l • IO ·P - I - 10 
15 - 4 - 5 - I - 9 24 ·- .2 - 15 
47 ~ I I - 3 - 'I - 8 16 - I - I I 
64 - 9 .. 6 • z - 15 17 - 2 - I S 

2 32 - s - 4 - 0 - 12 

D R Y M E A S U R E. 

7y ro , What is the ufe of dry meafare? 
Philo. By this rule is meafured all dry goods, fuch 

as coals, fand, falt, fruit, oyfters, wheat, barley,. 
peas, and other grain, as appean, by the two following 
tablis. · -

T A B L E 1. 

2 Pints J r I ~art 
2 ~arts I j I Pottle 
2 Po tties . or 8 pints I Gallon 
2 G allons, or 16 Pints > make < I BPe~ 

1 4 Pecks , , I uuie 
4 Bu!hels l 1 • Coomb z Coomb, or 8 bufhels 1 Seam, or quarter-s Qyarters; or 40 bulhelsj l 1 Load 

TABLE 
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T A B L E 2. For Coals. 

4 Pecks 
9 Bufhels 

l r I Bufhel 

I I I Quarter of a 

k Chaldron > ma e< 4 Q!!arters, or 36 bu!hels f ( I Chaldron 
Note, 5 Perks I Buthel, water-

J L meafure 

Note 1. That 3 3 cuhic il}ches, and 3 fifths, make 
a cotn pint, 268 inches, and 4 fifths, a corn gallon, 
and 21 50 inches, z fifths, a true Winchejler bu fuel, ac­
cording to acl of parliament, made in 1697, which 
fays , that every round bufhel with an even bottom, that 
is, 18 inches wide, and 8 inches deep, !hall be deemed 
a true legal Winchejler 6ujhtl. 

(10) (s) (8) (4) (10) (4) (9) 
Loads qrs. B. Pecks Chai. qrs. Bujh. 

2 4 - 4 - 7 - 3 64 - 2 - 8 · 1 
19 • 3 - i • Z 17 - I - 6 
49 - z - 3 - I 48 - 2 - 3 I 
47 - 3 - I - 2 17 - I - 4-
56 - 1 - S - 3 96 _ - 2 - 5 gl 
1 7 - 3 . 4 - z 17 - 3 - 7 ------ ----

215-4-4-1 

(10) (36) (4) 
Chai. B. Pecks. 
47 - 31 - z 
19 - 17 • I 

47 - 16 - 2 
56 - 14 - I 
17 - 13 - 2 

47 - 27 - 3,. 

Note z, The common received contents of a corn gallon is "-7'1... 
inches , For dry meafure is a mean, as it were, between ,wine and 
heer meafure, For as u r,z , troy is to 224 inches; fo is 14 ½i oz, to 
2.72 inches nearly. See note 3, in wine meafu,e, 

Note 3. That j(f{t, Jea-. coal, and many other commodities, ;ire 
heaped in the meafaring in general; and where they are not1 it w;. 
cu{l-omary to allow 5 firuck pecks to the bu!hel, Bran is double 
meafure; that is, 2. pecks firuck are allowed for oM peck. 

Ob-
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Obfir'Ue farther. 

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 Bufhels 
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 80 Builiels 
A laft -in fame places is I z wey, viz. 960 Bulhels 

See /eel ion 6, in Addition. 

L I Q_ U I D - ~ E A S U R E. 

<JJ't'(J . What is the u(e of this meafure? 
Philo. All 1-0rts of wine, fpirituous liquors, and 

lieer and .ale are meafured by it, under the names of 
Wi7Je meafure and W~nchejler-mea/ure. 

1, Of W I N E - M E A S U R E. 

TA B LE. 

2 Pints l r, ~art 
4 Quarts 

10 Gallons I 
I Gallon 
1 Anker of bran­

dy, or rum __ , 
18 Gallons } m k.e <( 1 Runlet 
31 ½ Gallons I a I I Barr~l of wine 

42 Ga11ons I Tierce I 
or vinegar 

6 3 Gallons 1 Hogfheadi 
.2 Hhds . or I 26 gallons I 1 Butt, or pipe 
.2 Pipes, or z 5 z gallons J L I Tun 

N,te 1, A puncheon is 8 ankers, or 80 gallons; but any calk 
1,etween a bogjhead and a pipe, is called a pun,beqn, 

( 10) 



Of Ann1TION, -l7 
( 10) (2) (2) (63) (10) (63) (8) 

"Tun.s Pipu. Hhd.s . Gall. Hbd.s. Gall. Pints •. 
47 - I - 1 - 21 • 47 - 19 - 7 
49 - 0 - I - 57 26 - I 4 - l 
64 - I • 0 - I 6. 94 - I 7 - 5" 
45 - I - I · I 8 57 - 47 - 6 
27~0-0-15 19-14-4 
5_6 - I - I . I 7 45 - 49 - 5 

991 - l - 0- - IS: 

Nvte z. Cy der, perry, oil, v inegar, &c. are bought and fol a hy th it, 
m eafore; and milk.is alfo fold in the city 0f L ondon hy it; 1·here be­
i ng no fhndard to the contrary, corrupt cuflom ha3 redtJced the 
largeil of liquid pints to one half its proper qu antity. 

Note 3. The ,wine-pint (according to cuflom ) is reckoned to con ­
ta in 28 cu.hie in ches , and 7 eighths; and the gallon 23 I inches. But 
by an experiment m ade at Guifd- Hall, in London, ( 1688 ) a velfel con­
ta in ing but 2.24 -cubic inches, was filled with water, and carefu lly 
emptied into the -iuine gallon-kept there, which did exaclly fill it . 
But notwithftaAcling- this, it was thought proper to continue 231 
inch es to the gallon, which remains to this day . And from this 
i ncreafe of the w ine gallon (anfwering to troy-weight) came the in ­
c reafe of the bee,- gallon, which anfw ers to a'l1oirdupois -weigb1. Se,:. 
v,ote I, in Wi,ichefler -meafure 

z . WINCHES, TE R - M· EA SURE.: 

'Tyro. What are the different meafures and deno~ 
m inatiom for beer and ale ? 

P biio. They are as under · 

TABLE. 

2 Pints· , , f f ~art" 
4 ~arts I'. I 1 Gallon 
9 Gallons I Firkin 
.z Firkjns, or 1,8· gallons > make -<.' I Kilderkin 
2 Kilderkins, or 36 gallons 1 , 1 Barrel 

· 1· ½ Barrel, or 5 4, gallons I j: 1 Hogfhead 
2 Hhds, or 3 bar. or 108 gall . 1 Butt 
z Butts,, Qt z..16 gallons J. L 1- Tun 

N <Qtl 
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N ote J . That 35 cubic inches 1 quarter make a beer p:nt, and 
:2.8 2 {nearly) I gal! on, which anfwers to avoirdupois w eight. For 
as I 2.1 t~e ounces m t lb. troy, is · 23 r, the- inches in a ,wine gal ­
lon; fo 1s 14~,t ounces to 2.82, the iaches in a cu!lomary beer gal ­

lon, 5ee mte z, Troy ,weigbt, 

{IO) (2) (1¾) (2) (2) (9) (10) (3) (36) 
lJuttJHhds.Bar.Kild. Firk.Gall. Butt1Bar.Gall. 

'5 - I - 0 - I - I - 5 64 - 'I - 27 
23 - 0 - I • 0 - I - 2 15 - z - 18 
41 - I . I . I - I - 3 2( - I ·- 14 
zz - I - 0 - I - 0 - :z 25 - 0 - 15 
7 - I - I - 0 - I - s 62 - I - 16 
I - 0 .., l . l - 0 - 4 5 - 0 - 29 --

I J 2 • I . I - l - 0 - 3 

Note 2,, That~ gauging h;er and ale in London, 3t g:illons is a­
bam:l of ale, and 36 a gallon of beer; but in other places 34 gal ­
lons is a barrel, one with another, ;ind common brc'l,11ers in the coun­
try allow victuallers 36 gallons of both forts to the barrel, 

C L O T H - M E. A S U R E. 

'fy ro. What are the denominations of this meafure ? 
Philo. rards, quarters, and nails: alfo, ells E11glifo, 

el!J Flemi (h, and French e/lJ, as appiars by the table. 

TABLE. 

~ inthes and a quarter l r I nail 

4 na il s J \ 1 quarter of a yaid 

4 q uarters > make < I yard 

3 
quarters of a yard 

1 1 
I ell Flemijh meafurf 

5 
qt1arters, or I yd. 1 qr. 1 ell Engltjh 

(> quarters j LI French ell 

Note 1 • T lrnt t hi ngs in common, f'u ch as •woollen, line~, Jilk, 
ape, cord, &c. are meafund by the yard : but ho/lands a~e 1_0 &e­

nc.'Tal meafort d by t l: e ell Englijb, and tapeJirJ by the ell Nemijh. 
N ott 
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Note z, That t6 nails make a yard, 2.0 nails an ell Englijh, 
and 11, nails an ell Flemijh. 

(10) (4) (4) (10) (5) (4) 
Yds. qrs. Nails EllsEng.qrs.N. 
47- -3-2 64-4-3 
19 - 2 - I 17 • Z • I 

16 - 3 - 2 19 - 3 - 2 

14 - I - J 15 - 4 • 3 
17-1-z . 16-2-1 

21-2-1 17-2-3 

137 - 2 - 1 

(Io) (3) (4) 
EllsFl.qrs.N. 

17-2-3 
41 - I - Z 

19 - 2- I 

64 - l - 2 

14 - z' - l 
25 - 1 - 3 

L O N G - M E A S U R E. 

Cfyro. What does long 1;ua/ure teach ? 
Ph1lo. To know the length or breadth -of any 

thing, and the difianc~ of one thing, or place frotn 
another, as by the following table. 

TABLE. 

3 barley corns ~ l f I inch 

3 feet I yard 
1 z inches I I ' foot . 

2 yards, or 6 feet I fathom 
5 ½ yards J I I rod, pol-e, or perch 
40 rods > make\ I furlong 

8 furlongs I 
3 miles I 

20 leagues, or 60 miles , 
360 degrees 

J 

1
1 mrle ' 
I le-ague 

I I degree 
the circumfer.ance of 

Lthe earth and fea. 

Note 1. An hand, or hand's breath in horfemanfhip is 4 inches. 
A common pace is 2 feet 6_inches. 
A geometrical pace is 5 feet. 

(lo) 
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(rn\ (20) (3) (8.) (40) (10) (i;.f) (3.) (11.:) 
D eg . L rag. Miles Fur.Rods RodJYds .. Feetlnches 

z-5 - 19 - 2 - 7 - 2 I. 42 · 4 - I - I I 
17-14: -1-5, -19 6r-3--o-10• 
1'6 - 8 - 2 - 2 - I 5. I 7 - I - I - 9 
2 I - 5 - [• - 4 - 27 24 · 0 · 2 - 8 
4 7 - 7 - 2 - [ - 14. 1·6 • 2 - [ - . 7 
I 5 - IO - I - '> - 3 7 7 2 - I - O -- 6 

144 - 7 - 0 - 3 - 1-3 
Note 2. According to the table 60 milts ma~e one degree, there­

foe, the earth is 21600 miles round: hu t 69½ m iles (very nearly) 
make but one degree, and therefore the circumference of th:, earth, 
i s about ::...5000 miles; .as }'Oll will fee in Redutlion, 

L A N D - M E A S U R E. 

(['yro. What are the denominations- of land mea­
fare? 

Philo. · Almol1: the fame as in long-me.afur-e; but as 
they never· regard the inches and barley-corns, this-­
table is fo.fficient. . · 

TAB! LE. 

5½ Yards, or 16 feet½ ~ ~I rod, pol7 or·perch · 
40 rods or poles 1. furlong_ rn length 
40 rods in Length, and make I ·· rood or q~arter of· 

1 in breadth . an acre 
4 roods,. or q.µarter.s · I acre 

Note 1~ That though x-61. feet make a fiatute pole or rod, 
2 

y.et it is cuflomary in fome low, fenny, countries, and barren land•, , 
to allow 1-8 feet, and in meafuring forefts 2..1 feet to the pole, 

{10) (4) (40) -(s'f") 
Acres Raods PoleJ.Yds. 

7-1-14.-1 
g. - 3- - z7 - z: 
4. I - 2 9• - 3 

1 5 - z. - 2 7 - 4 --------
37 • I • l 8 - 4t 

( I O) ( 4) ( 40) 
Acres Roods Poles. 

15-1-19 
26 - 2 - -z4 
19 - "l .,•27 
47- 1 - 1 5 

Note 
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N ote 2.. The common inflrument ufed in meaCurin g land is an 
>ron chain, cont.iining 100 links, which is 4 rod , , or 22 yards in 
Jength ; therefore 10 chains in length, and 1 in breadth, m ke an 
tiCre, and 8 cha-ins in length only make a mile, or 1760 yards. 

S Q_U AR E - M E A SU R E. 

9yr.o. What do you mean by /quare mta/ure? 
Philo. You are not to expetl, 'Tyro, as yet to know 

the nature of it; it is fufficient at prefent, that you 
only know this, that long-mea/ure 1hews y0u only the 
length or bread~h of any thing; but./quare-mea/ure tells 
you the content of a-ny thing, which you can have no 
notion of till you have learnt Di<vijion; but it will not 
be amifs to learn the following table by heart (at your 
leifure) that you may be the better able to underfiand 
i t by and by. 

t6 fquare quarters 7 r I fquare inch 
144 fquare inches I' I I fquare foot 

9 fquare feet > make< 1 fquare yard 
30 fquare yards, 1 qr. or-· l: J 1 fquare rod,' or 

27z fquare feet l quarter· I I pole 
16~ fquare rods J L 1. acre of ground 

Note, Aa exa-mple or two will be fufficient. 

( lO·) ( g.) 
· Yards Feet 

45 - 6 
2 9 - 3 
47 - 8 
2 5 - 5 

(10) (9) (144) (16) 
rards Feet Inches ~1. 

17-5•7 1 - ·3 
64 - 2 - 14 - 6 
16 - 4 • I'] - lZ 

78 • t; - 94 • II --------
Of TIME. 

fjiro; What is time, and how is it _divided ? 



'Of ADDITION. 

, Phi[o. 'rime _{hew~ us the oeginning, mutation, (or 
ch_angrng) _ c?ntmuat1on, and ending of all mutable 
th.mgs. lt 1s meafured ~y _Year,, months, day1 • hours, 
mrnute.r, and/econds, and d1v1ded as follows, which will 
ferve all common purpofes. 

TAB .LE. 

60" fec0nds 1 r I minute of time 
60' minutes I J I hour 
24 hours 1 natural, or rea-l day 

7 days }- make < 1 week 
4 weeks . , I I month 

13 months, or 
365 days J LI year 

Not; r. Though the table fays 13 months, or 365 
days make a year. yet it is not truly fo; for 13 months 
(allowing 4 weeks to the month) is but 364 days ; 
whereas 13 month~, r day, 6 hours, make a year; 
for thefe odd 6 hours make 24 hours, or I day, every 
fourth year, which is added to February, which has then 
29 ' days, and is called leap yar: but ·a true year is 
365 days, 5 ·hours, 48 minutes, and is called a /olar 

year, beiog the time that the fun performs its apparent 
revolution through the ecliptic; but you mut\ not bufy 
yourfelf, and lofe your time about th€fe thingi:, 
which are too har·d· foi· you to underfland 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 tranfac\ing 
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 5th of February to the 5th of 
March, or from the 18th of April to the 18th of May, 
is a month-. 

Ex-
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' EXAMPLE I. 

(10) (13) (4) (7) 
rrs Mth1.Wk1.Days 

27 - I I - 3 - 6 
43 - 9 · 2 • S 
27 • 5 . I • 4 
36 - I • 2 • 3 
45 • JO • 2 • I. 
28-12-1.4 

209 - 12 - 2 - z 

EXAMPLE :z. 
( 10) (24) (60) (60) 
D11ys Hrs. Min. Sec. 
41 - 22 • 50 - 27 
17-17-17-15 

' 24 - J 5 - 2 7 - 14 
19-2.1-19-24 

27 • 11 - I 8 - 19 
35- 14- 2 5- 2 5 

53 

Note 3. In example 2, you mufi: point or dot at every 
row but the lafi. 

And now, <Tyro, I think yo11 may by this time be 
perfea in Addition, 1 !hall only fe! you a few quefiiom, 
and proceed to Sub11·afiion. 

SECTION VI. 

Containing Jame other ufeful things neceffary to be knorwn 
in number, weight, and meafu1·e. 

Note 1. Of things bought and fold ./;y the dozen, 
fcore, or grofs. 

A D oz.en is · I 2. A fiore is 20. A common hundred is 
1 oo. A long hundred is 1 20. Agrofs is 12 dozen, 

or 144, and a great e_t"ofi is 1z times as many, or 1728, 
oranges and lemon;, corks, lnmgs, and many other 
things, are bought and fo~d by the dozen or grofs. 
Herring,, and fev ral other forts of fi(h; and all forts of 
nails, and many fuch f mall things, hav,e fix fcore, or 
120, to the hundred; · but a hundred of ling cod is 
124 in number ; and a hundred books in printing is 
104 , 

Note 
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Note .2. 0/ PARCHMEN'F and PAPER.; 

I dozen is tz fki-ns; 5 dozen t roll of parchment ; 
24, and fometimes 25 fheets make a quire o.f paper, 
20 quires 1 ream, and 10 ream i bale. 

Note 3. Of the different firt.n cf BoOKS, 

Fol{o is the 1'argeft of all books, and has. but 2 leaves. 
to the !beet. 50!-arto (mar keel 410) has 4 leaves to a, 
fheet. Otlavo ( or Svo ) is a !heet doubled into 8 parts­
a-trd duodecimo (commqnly called trwel-ves, and marked 
1 uno.) has 12. leaves to the 1heet. 

Note 4. Of WEIGH.T,_ MEASURE, &.c. 

A faggot of fieel 6 fcore, . or J 20 lb. A burthen or· 
gad of fieel 9 fcore. A barrel of aRchovi-es 30 lb1 
A barrel of figs from 98 to 300/b. A barrel of gun• 
powder I Cwt. A pw,~hcon -of pnrnes from Io to I 2· 
Cwt. A ten, or father of lead 19 Cwt. 2 qrs. A 
'J'uintal of fifh 100 in tal~. A fione of iron, fhot, or: 
horfeman's weight I 4 lb. A jlone of meal 8//J. A jlone 
of hemp 3_2 lb. A flone of glafs 5 lb. A fiam of glafs-
2·4 flom, er tzo/b. A keg of herriflgs, &c. 60 in 
number, an hundred is I zo. A cade of fprats J ooo. 
A code of herrings 500. A barrel 1000. A lajl I z 
barrels, or 12,oco. A !djl ot cc,rn or rape-feed 10 qr,. 
A lajl of gun.-powder 24 banels. A lajl of lea ther 
zo dickers. A dicker 10 !kins . A la!i of hides I z. 
dozen; ot tar 14 barrels; o.f wool 12 facks; of 
flax or feather 1700 lb. A •wry in fome places is 5 
c_haldron. A wry of meal 6 qrs. A gallon of train 
oil 7f lb. A tun 25-2 gillons. A tun of f weet oil' 
2 36 gallons. A load 0f hay in fome places is 2 5, in 
others 30 c,u:t·, ln London it ic; fold in tru.lfes, contain­
ing 56, or 60 lb. a trufs, and 36 truffes to the load. A. 
,/gad of Scotch coals l ('WI. A load of tiles 1000 •. 

Oi 
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Of bricks 500. Bricks in general are 9 inches long., 
4f inches broad and z½ thick. A /quart of tiling or 
thatching contains 10 feet every way, that is 100 

feet, and a rod of brick-work 272 feet, 1 quarter; 
but 272 is reckoned for common work. A flack of 
wood is three fett high, 3 feet wide, and 1 2 feet long; 
but this is according to the agreement of the mafier 
a-nd the workmen. 

'Eyrq, I am extremely obliged to you, fir; but pray 
am I bound to get thefe things by heart before I 
learn fabtraflion ? 

Philo. Not at all, Tyro: learn the rules and the com­
mon tablt!s is fuffic ient. The others I have only added 
f.or your further inflruclion : 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 thus im­
proving your mind; fince it will naturally gain you the 
gooJ wiil of your parents, your mafier, and manki'1d io 
general, rather than fquandering away your time in idle• 
nefs and mifchief, befides the difgrace of living and 
dying a cunce • 

• 
JCC 

S E C T I O N VII. 

Contain1 fame 11/eful and diverting qutjiion.1 to exercifi the 
learner in Addition only. 

~ejl. l A Man borr~wed of his friend a certain 
furn of money, and _paid him in pare 

I 5/. 101. and lett unpaid 24/, 101, \Vhat did he bor­
row ? .Anf. 40/. 

Rule, .Add the tv.;o /um-1 together girvn you the aefwer. 

2. Suppofe a perfon was born in 1709; when will 
he be fourfcorc years old. .An/. in 1789. • 

Rule. /ldd a; ma'l'.J to I 709 ·as will make it l 789 is the 
anfwer, 

3. Aa 
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3. A, B, and Cagreed to purchafe an Efi:ate, A laid 

out, _or paid for his part, _140/. 101. B.paid217 I. 101 •. 
C paid 5001. 101. Wbat did the ·eftate cofi? An/.851/. 
101. Rule. Add all thefams together. 

4. A faetor bought 4 bags of hops, the firfi, (No. J,) weighed z C. 1 qr 14/b. No. i. 3 qr,. 17//,. 
No. 3, z C. 3 qrs. I 3 /h. and No. 4. weighed J qr. 
27/h. What is the weight of all 1 An/. 6 C. 2 qp, 
I 5/h. Add all together it the anfwer. 

5. A lhop-keep~r having opened a fuop; fold the firfl day as many goods as came to 151. 131·. 7d. ¾, 
and thus he went on for one week, ( 'Viz. 6 days .) How 
much did he take in all? An/. 941. I.r. l od. ½. 

Rule. Sa do:wn I 5. I 3. 7. ¾, fix times, and add thm: 
together gi'lleJ the anJwer. 

6. A farmer carried out 100/. in order to buy 
cattle, and brought home but 34/. 151. 6d. \-Vhat did 
he lay out? .A11/. 651. 41. 6d. For thefe two added 
together make juft 1.00/. and fo on for any other fum. 

D I A L O G U E III. 

SECTION I. 

SUBTRACTION in whole numberJ, 

'Tyro.WHAT does /ubtrat!lion teach? 
Philo. Su6trallion teaches, to take a lefi 

1mmber from a greater Lo difcover the difference. To prove the work, add the difference to the lefs numher, 
and if that fum be the fame as the greater, the work is right, otherwife falfe. 
_ <J yro. How is fahtrallion performed ? 

Philo. 
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Philo. ~ite contrary to addition; for in addition yo11 

ufe the word and, but here you ufe the word from. 
Thus 4from 7, that is, 4 taken out of 7, there remains 3, 
tor the difference. Again, 5 from Io, there remains 5 ; 
and 6 from 14 there remains 8, and fo for any other 
numbers, as you may fee by the following examples. 

EXAMPLE I• Ex. 2. Ex. 3. Ex. 4. 
£. Yards Ells llJJ. 

Greater 11umher 27 95 468 44 1756 
Ltjfer number 14 61 162 240256 

Dijference 13 34 306 201500 

Proif 27 9S 

Cf'be WoRK in words at length. 

In example 1, I fay, 4from 7 there remains 3; and 1 
from 2 there remains I. 'lo pro<Ve it, I add the difference 
to lefi numbers, faying, 3 and 4 is 7, and I and I makes 
:'Z. In Ex. 2, I fay t Jrom 5 there remains 4; and 6 from 
9 there remains 3. Proof, I fay 4 and I is 5 ; 3 and 6 
is g : That is, 34 and 61 added together make 9 5, and 
fo for the other examples. 

Cfyro. This is quite plain indeed. 
Philo. I fhall work example 3 and 4 in the fame 

manner, and leave you to prove thetn as I have directed. 
Obferve then, Ex. 3, l fay, z 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. Laftly, in Ex. 4, I fay, 6 from 
6, there remains o ; then 5 from 5 there remains o; z 
from 7 there remains 5 ; then o from I, that is nothing 
taken out of 1, there fiill remains I ; then 4f, om 4, 
there remains o, and 2 from 4, 2. 

Note, I fhall give you an example or two with, and 
without cyphers, that you may endeavour to avoid that 
idle cufiom. 

Ex. 
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Ex. 5, •u:ith cyph. without Ex. 6, with cyph. wi:hottt 

From 245'26 24526 842 57 84 2 57 
Take 00012 I 2 8421"5 84 215 -- -- -- - ~ 
.An/. 245 14 2-,s14 00042 4z 

'Tyro. 1 own ·that the examples without the cyphers 
look befi, and I u~derftand very well what you have 
fhewn me. 

Philo. I fhall leave you then 3 or 4 examples for 
practice. 

Yard, 
From 47162 
Take _12412 

Hundred1 
347621 

301 

• • 'Tyro. Now, fir, be pleafed to fhew me how to fub-
traa or manage a furn, when the lower figure is fome­
times l.Hger than the top one; for I think that it ap• 
pears diffiwlt to me at prefent. 

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

i. T-Phen the /oq»er fig-we i{ larger than the top one, the 
rule iJ, · 

'l'ake the lower figure out of what you do b)', which (in 
cwhole numben) you know is ten, and to that difference, 
or remaifld<&r, add alfo the top figure, and that is_ the 
true difference, which place under the firfi row . This 
is wl,at is called horrow ing in .fubtrallion, therefore, re­
member that you are always to carry I to the next low­
er figure for fo doing : an example or two will tnake it 
quite plain. .. 

Ex• 



·Of SuBTRACTfoN. 59 
Ex. r. Ex. z. Ex. 3. Ex. 4. 

£. Ells Yards BujhelI, 
From 762 85420 760410 5217624 
Take 145 17z73 457 146 347 1276 --

Difference 617 68147 

Here in ex. r, I fay 5 out of 2 I cannot have; there~ 
fore l take 5 out of Io, (which is what I do by here ) 
and there remains 5, and the top figure 2 m akes 7, 
which I place under the firft row, and carry I to the 
next lower figure; faying, 1 that I carry to 4 makes ,, 
which taken out of 6, that is, 5 from 6 there remains 
1; but no\\- I carry no ~hing to the next figure, becau fe 
the lower figure being lefs than the top-one, I had no 
occafion to borrow; therefore, I only fay in the Jaft 
rnw, 1 form 7, there remains 6: again in ex. 2, I 
fay, 3 from o I can't, but three from 10 there r.-mains 7, 
and o is 7 fiill; then I carry I to i is 8, from 2 I can't, 
but 8 from Io there remains z, and the top figure 2 makes 
,,. : then I carry :1 to 2, which is 3, faying 3 from 4 
there.remains I ; but now I do not carry any to the nex t 
figure, becaufe I did not borrow, but only fay, 7 from 
5 I can't take, but 7 from Io there remains 3, and the 
top 5 makes 8. Lajlly, I carry 1 to 1 is 2 from 8 there 
remains 6. 

'Tyro. This is plain enough. 
Philo. This is the eafieft way for a learner, bu t 

:_there is another method which is more praclicable and 
expeditious, if you mind and learn it. 

Amther way to fubtraa, when the lower .figure is larger 
than tlie to} one. 

When you cannot take the lower figure from the 
top-one, then count the ..,top figure t en morfi! than it 
really is. Thus, if the top figure be 2 call it ·, 2 ; 
if 3 call it 13; if 5 call it 15; if 8 call it 18, t5c. a 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 
I to the next figure for fo doing. This is called bor­
rowing ten, and your carrying 1 to the next figure is 
paying of it again. 

From 
Take 

Proof 

EXAMPLES. 

Yards. 
4 17 2 5 
17158 

.Ells, 
17256~ 
8727r; 

Fir.ft, I fay 5 from 3 I can't; but calling 3, 13, I lay 
5 from q, there remains 8 ; then I carry I to fix is 7 
from 4 I can't, but I fay 7 from 14 there remains 7; then 
I carry I to 3 is 4 from o 1 can't, but 4 from 10 there 
remains 6. Again I carry I to 7 is 8 from s I can't, 
but 8 from I 5 there remains 7. Lajlly, I carry I to 2 is 
3 from 7 and there remains 4. 

[& Note, Tho' the bottom figures in Jubtracrion may be larger 
th2n the top•ones; yet you are to remember tl1e Jail lower figure 
is never larger than the top one when there is an equal number of 
figu1es, 

rJ'y,-o, I underfian<l you very well, fir. 
Philo-. T hen I fhall only_ leave you an example or 

two, to try at as you hav-e leifure. 

From 
Take 

Difference 

More E X A M P L E s. 

lb. 
62170071 

7 210943 

Mile1. 
417621700 

631720 

S E C--
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SECTION II. 

OJ MoHEY'. 

</'.J·ro. Ho vV is fubtraEiio1t of money performed t 
Philo. By taking or fubtracltng ~ery de­

nomination in the lower line, out of, or from the upper 
furn-, as will appear more plain by the ~ following 
rules, 

- -
Rule 1. When the lower figures in the Jartbi11.t1,. 

pence, or )hilling,, are fmaller than the top-ones; then 
only fubtract or take one from the other, and .the re­
mainder is the true a,ifrwer, or dij/erence, "'hi.ch is 
placed under ea.ch row to which it belongs. 

Rule z. Whe-n rhe lowe.r figures in the .Jarthiugi., 
pence, or Jhil!ings., are larger than the top.ones; thefl 
fobcraa or take the lower figure out 0f :what you d<> 
by ; that is, take the lower farthings -0ut of 4, the 
lower pence out of 12, and the lower Jhillings out of 20, 
ta.king in the top figure- befides ;. fo flull this be the 
true dijfir~nce, QC anfwer; ~ut rem~rnber, that you are 
al ways to carry I to the next figure for borrowing, a9 
you did in whole numlnrs. 

'Tyro. Pleafo to give me an example or two, I lhaU 
f()()n undedl:and .it. ' , 

Philo. You cannot rnifs if you mind the rule w,ell. 

Ex. I, Ex. 2. Ex. 3. 

£. s. ti. £. s. d. £. s. d. 
From 9 - 8 • I I 48 - I ➔ • 5 643 - 14 - 6¾ 
Take 7 - ~ - 6 27-11-3 231 - II - 2¼ --
Rern. 2 - 3 - 5 21 - 4 - 2 412 - 3 - 4½ ---
Proof. 9 - 8 - 1 1 48 • I 5 - 5 643 • 14 - 6¾ 

D J • l 
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i-. I began at the pence in example 1, faying, 6 from 
J 1 pence there remains ) pence, which l place under 
th.e pence ; then I fay 5 fhillings from 8, there remains 
3 fhillings; and 7 pounds from 9, there remains 2. So 
the difference is u. 3;. 5d . 

.. 
P R O O F. 

- The :work is proved like whole numbers, by--adding 
the difference to the lo·().)er or lt/s numbtr: thus, ·5 pence 
and 6 is I I pence; then 3 fhil iings and 5 make 8 
ihillings ; and z added. to 7 make 9 pounds. 

z. In example 2, I fay, 3 from 5, there remains z 
pence: th€n 1 I from 15, there remains , 4; then 7 
from 8 there remains I ; and 2 from 4 there remains 2. 

Ex. 3. having farthings, I fay, I farthing from 3, there 
remains z farthings, which I fet down thus ½; then z 
from 6, there remains 4 pence; then 11 from 14 01il­
J'ings, there remains 3. L afily, for- the pounds I fay, 
1 from 3, there remains 2 : then 3 from 4, there re­
mains 1 ; and 2 from 6 there rem .1 ins · 4: fo is the 
diffirence or a11fw er 412/. 3;. 4d. f. Now if you add 
this 412/. 3s. 4d. ½ to the lower fum 231/. 11s. 2d. ¾ 
you will fi nd th e-y amount to the fame as the top furn, 
q)i~. 64-3!. 14s. 6d. ¾- -

N ote. After this manner is every furn done and proved, 
i'n fi, btraciio·a. . 

More exampln far prallice~ 

F'rom 47 1 - 1 I 2 ¼ 

Take 120 - I o - 2 ----
R emains 

/ 

409 - I I - 5¾' 
t 

~04 - I I - 3 i" ---------
z. When 
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2. Wh~n the fhillings, ·pence, and farthings, are larg­er in the fo,...»er line tkan in the top-one. 

E.~AMPLE- 4• Ex :\MPLE 5~ Ex A ML PE 6 . 

(10)(20)(12) 
£. s. d. 

lent 10 - 4 - 6 
Recei'Ved 7 - Io - 8 

(10)(20)(12) (10)(20)(12)(4) £. s. d. £. s. d. 
42 - II - 6 4~3-13-5 { 
17 . • 14 - IO 3 26 - l 5 • 8-¾ 

' 
Due 2-13-10 24-16-8 126-17-8½ 

Proif IO - 4 - 6 42 - 11 - 6 I 45 3 . l 3 . 5 4 

Here I fay 8 pence from 6 pence I can't; but 8 frorn 
1 z (which is what 1 do by at pence) tl)ere remains 4, and the top 6 makes 10: then I carry 1, becaufe I bor- · rowed, faying, 1 that I carry to Io is I I fhillings, which 

from 4 I can't take; but 11 trom 20 (whic~ is what I do by) ·there remains 9, and the top 4 makes 13. Lajlly, 
I carry 1 to 7 is 8. from 10 there remains 2, 

P R O O F. 

T pro,ve thefe examples the fame way as btfore, by adding the dijfernJce to the /efi !um, faying, 10 pence, and 8 is 18 pence, that is, 6 p ence above a fhilling, 
or 12 pence; a.nd l carry I to 1 3 is 14, and 10 is 24, which is 4 above io fhillings, or 1/. Lajlly, l carry 1 to 7 is 8, aod z makes 10. 

N ow, Cfyro, pray try you at example 6, where there are farthings. , 
'Tyro. In example ,6, I fay firft 3 farthings from 1 farthing I can't; but 3 farthings from a penny, or 4 farthing5, th ere remains 1, and the top farthing m ak es 

2 farthings, which I fet down thus ½ : then I carry 
1 to 8 pence is 9 pence, which from 5 pence I can't 
have; but 9 from 12 tlrnre remains 3, and the top 5 

D 2 ma kes 
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makes 8 pence: again, I carry I to 1 5 is 16, from I i 
I can't; but 16 from 2 ~ there remains 4, and the tor 
1 3 is 17 fhill :ngs. La/t6•, I carry 1 to 6 is 7 from 3 
1 can't, but 7 from 13 there remaifls 6. Or 7 from 
10 there remains 3, and the top 3 is 6: then I carry 
I to 2 is 3 from 5 there remains 2 ; but now carry none 
becaufe I die] not borrow; therefore I only fay 3 from 4 
there remains 1 .. 

P R O O F. 

I prove this, as before direaed, faying, z farthings 
and 3 is 5 farthings, which is I farthing above a pen11y,­
and -1 carry a penny to 8 is 9, and 8 is 17 pence, r 
above 12, and l carry 1 to 17 is 18, and 15 is 33, which 
is 13 above 20, and I carry I to 6 is 7, and 6 is ~ 3, 
}vhich is 3 above 10, and I carry 1 to 2 is 3, and z is 
5 ; then I fay l and 3 is 4. 

Philo. You have done very well indeed ; I 1hall on­
ly fet you an ~xample or two for practice. 

E x A M P L E s far PralHce. 

£. s. d. 
Bon'O'",J.Jed z I 7 - 10 - o 
Paid 109 - 15 - 8¾ -----
'lo pay 

£. ,.. d. 
De'1tor 1000 - oo - o · 
Creditor 910 - l 5' - 6½ 

Balance 

'fyro. 'Thefe I can do very we11 ; therefore wifh you 
would 1bew me how to balance an accompt, or make 
out a fmall reckoning. 

Philo. That I will . 

S• l'rafli 
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3. Praciical peflions for bujinefs. 

~ffl~ 1. _ A borrowed of B --- 1 oo - oo - o 
£. s. d. 

A paid him at one time 2 1 - J 4 - 6 
At another 1oguineas, ,vi::t. 10 - 10 - o 
At another 20 guineas, viz. 2 1 - oo - o 
At another time 5 - 1 5 - o 
Sold him goods amounting to I 8 - 14 - 9 

77 .. 14 - 3 
In all 7 7 - 1 4 - 3' 

What is ftill due to B? An/wer = z - 5 - 9 

Rule. I add up together all the fums that A paid at 

different times, and find they amount to 77/. 14s. 3d. 
whi.:h I place under 100/, and fubtracting it therefrom, 

I find that the-re is frill due to B zzl. 5s, 9d. anf,·v,)ff. 

fi!3ejl. 2. A Biack(mit h delivered a hill to a Farmer if 
4-5/. I 41. 6d. ¾, and the Farmer has paid him in part as 

under. 

Ev cafh 
By 1 o Bufhels of malt 
By a load of hay 
By meat at feve, al times 
By 14 bufhels of oats 
By zo bulb~ls of wheat 

- Black/im'th's bill 
Fllrmer's bill 

-

£, ,. J. 
zo - 00 - 0 

I - 15 - O 

I - 16 - 0 

2 - 7 - 6 
2 - II -0 

4 - 7 - 3 

~2 ... 16 - 9' 

£. J, "· 

45 - 14 - 6¾ 
32 - 16 - 9 ' 

Ba1ancedueto theB!ack/mith 12. 17 - 9¾ an.frwett. 
D 3 £!.!Jejl. 
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~tji. 3. A jhward collected as much money for rr11ts as amounted to -- £. 4000 · .And remitted to his mafier as under. - ' -----By cafh at one time --- 500 At anoiher 
500 At another --- 210 A t another 
420 13y tax bills <li1counted -. 41 - 1, - 6¾ :By repairs done to the efiate 6+ 1 - 14 - 9 By other c.harges --- 15 - 13 - 6 

Laid out in all£. 2329 - 3 - 9¾ Which takes from fhe top£. 4000 ----there remains due to his m,a!ler 1670 - 16 - 2¾ 
,, 

ff..yro. I unde,ftand you \Vell. 
Philo. Theo I will leave you one quejlicn for prac­tice, and you may do the work at Jeifu re. Qgejl. 4. Two perfons .A and B have a reckoning to _fettle as fol lows : .;i lent B £. 300, and fome time after lent him 100 gui neas more: B paid him a·t 3 fe­veral times, each 1 oo guineas, and at another time gave him a draught or note upon C,_for £. 50, :and fold him as many goods as came to £. 34-4-6 : now I ckmanp how the balance ftanr!s between rhem, An/. there is !till due to A£. 5-1 5-6 • . To prove it. R ule. A-cld the two fums that A lent to B together, and you will fi n<l them£. 405; then fe t all that B paid in caih, and 'the draught and goods, all unda one ano­ther, and add them together, which makes£. 399 -4-6: this being done, fr:t £ . 399-4-6 under £. 405, and juhtracl it therefrom; and you w-ill find there re111ains £. 5-15-6 dug to A on balan ce. _ <Tyro. f will try it direaly, and am fure it is eary enough, but your anfwer will be fame help to me I own. 

Phi/o. As every accompt of dehtor and creditor is fett led after this manner, I ihall give no more exam ples, 
e~pech~g 
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expelling by this time you are capable· of .fitting your­

felt quefiions ; and if you are not, it is highly necdfary 

to look over the examples once more, then . wi ll you be 

du ly qualified for thofe quefiions I (hall fet you at the 

end of Jubtraclion : and th erefo re we will proceed to 

cweight1 and mea(ure1, where you will find fome ex­

amples done for your inf1rucliun, and fome left u nd one 

for your praclice. 

AVOIRDUPOIS \VEIGf{T. 

(['0111 C. qr. lb. 
Bought I 7 - t I - I - J 5 
Sold I 4 - I 7 - 3 - 2 l 

C. qr. lb. oz.' dr. 
Bought 47 - I - 1t- II - 14 
Sold I 9 - o - 2 5 - Io - I 5 

Unfold 2 - I 3 - I - 22 Unfold 

Now, Tyro, r !hall fhew yon this firft example, but no 

more; becaufe, a1l other !urns in every one @f the rules 

are done· in the fame manner, and there is no occafion 

for further infiruction. 
Firfl~ I fay 21 from 15 1 can't, but 21 from 28 ( which 

is what I do by at 161. , there remain s 7, and 15· makes 

22 : then I ca~ry I to 3 is 4 from 1 I can't: but 4 from 

4 (which is what I do by at qr1.) there rcmaihs o, bu t 

the top 1 is I, which I fet down. Again, I carry 1 to 

I 7 is 18 from 11 I can't; but I 8 from 20 lhere rern~ns 

2, and the top 11 makes 13, Lajlly, I carry 1 to 4 is 

5 from 7 1 there remains 2, ahd the work is done. 

'Tyro. I thank you Sir; examples now without 

words, will be fufficirnt. · 

Note, If you forget what you do by, turn to. Y.our 
tables in addition. 

TROY-
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TROY-WE I G H. T . 

i/;. cz. dr...v. gr. 
)o.ght 1-4-- 5 - 15 - 14 
i~ld 9 - 9 ·- 1 3 - 1 7 ------

lb. ,z. thv. gr, 
Bought 214-10-17-1 1 
S"ld 109 -10- 17 -•5 _____________ .,..._ 

R em. ,+ - 8 - 1 - 21 Remain, 

D R Y - M E A S U R E. 
Loads lm/h. peclu pints - Chai. '7ujh. pu"s l!oug/Jt 42 - 17 - 2. 12 ]JQugbt 291 - ZI - 2 Sold 17 • 34 - 2 - 14 Sold 17 3 - 27 - 3 ------ ---Unfold 

W I N E - M "E A S U R E. 
BMIJJ hhJs. gall. fint..r l-lhd,.gall pinq RcugJ1 14 - I - 47 - o BoMght 64 - 3 S - l $-old 9 ·- o - 51 - , Sold 17 • 46 - 1. 

Unfold 5 - o - 58 - 3 ,U11jolti 

WINCHESTER - MEASURE. 
1/ar. gall pints 

Br~td 124- 21 - 4 
SoldoJ1.I 9:z.- 27 - 6 ----'lJefo!d . 3 I - 29 - 6 

_ Buttibbds.har.galJ. , 
Brewed 2 I - J - I - zo 
Sold out I 5 - J - o - 26 

Unfold 
Note, I have reckoned 36 gallons fo the barre], th~t being cuftcma1y in fdling beer in moft places, as l faid btf:0re. , · 

CLOTH-
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C L O TH - ME A SU RE. 

Yards qrs. N. Ells Eng. qrs. N. Ells Fl. qrs. N. 

Bouz ht J 47 - I - 0 47 - I - 3 47 - 2 - 0 

.Sold 96 - 3 - 2 18 - 2 • · 3 29 - 2 - I 

--- ------
Rem. 50 - I - z 

L O N G - M E A S U R E. 

Deg. leag. miln far. rods yardsjeet inc.B.conr~ 

From 47 1 - 14 - I - 3 - I 7 - z - I - 1 o - 1 

Take I 67 - 17 - 1 - 5 - . z I - 3 ~ i: - Io - 2 

~-~------------
R em.. 301 - J 6 - z - 5 - 3 5 - 3½ - 2 - I I • z 

I:, A N D - M E A S U R E • 

.Acres rood, poles yd1. 
From 471 - 2 - 1 5 - 3 
Take 196 -· 2 - 2.6 - 4 

-----
Rem. 274 - 3 • 28 - 4f 

T IM E'. 

Yrs. mth1. wks. days houn. 

From 219 - 10 - 3 - 3 - 1·1j 

Take 19 3 - I 1 ·- 3 - 4 - 20 ---
Rem. Z) - ll - 3 - 5 - 21 

.Acren-ood1 poles 
47 - I - I) 

19-2-1 ) 

days. hour1 min. fie. 
4S - 1 7 - . 2 5 • 17 
I 9 - 2 I - 4 3 • 3 ), 

Note, 
year. 

In the firft example I reckon 13: -months to a 

Tyro. Sir, I am obliged to you for the pains you 
have taken; I underfl:and you very well, and will try 

-at all thofe fums you have left undone. 
C . 

5. Pbil{lf,. 
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, 

Philo. That is enough, we will finil11fa}traclion theo with Sellion 3• -

S E C T I O N III. 

Containing /ome ufefid Q..~JEsTI·oNs to exerci/e the learner 
in hoth RULES, · 

Q_uejl. I! KING Harry the eighth died _I 547; I de­
mand how many years it is, this being 

now I 770. A 1fwer 22 3 yea,s. 
Q.lfefl• 2. Suppofe this prefent year 17701 you were 

19 years old, what year was y6u born in. An/ 17s1, 
~uejl. 3. A boy had 1000 marbles, and he loft at 3 

different times at play, each 17 5, and at another time 
150; how many has he fiill in hand? An/. 325. 

Rule. Set down J 7 5 thre~ times, add 1 50 under 
that; and then add all of them t~gether, and take the 
furn out of 1000., and the anfwt!r wiU be 325 left~ 'I his rule ferves for all that .follows. 

MONEY. 

4. , A lent B £. 500, and B paid him 4 times, each £. l 20~, IOS. Wbat is due to A? . An/. £. I 8. 
5. •Wha't furn of money mufl: I add to£. 58,14-6¾, 

to make it up £. 100? An/£. 4r-5- S¾• 
6. A proof to quejlion 5. What furn mull: I take out 

of£. 1001 to have the remaind :::r £. 58 - 14- 6¾ .. ., 
Anfwer £. 41 -5 5¾. - . 

7. A_ Collector o[ the excife recei~ed £.2040- 14-5{, and ' remitted or paid at 3 feveral times, each£. 500, 
and at another time 100 guineas: what has he fiill irl 
hand r Aef. £. 435-14-5¾. 

AVOIR .. 

.. 
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AV O IR DUPO IS~ WE I G HT. 
\ 

5. Bought 6 ton, 14 Crzvt. of iron, and fold at one 
time, 3 ton, 11 C. z qn. and at feveral other times, 
fold by retail 1 5 C. 3 qn. 17 lb. What remains unfold? 
Aef. z ton, 6 C. z qrs. 11/b . 

. 
T R O Y - W E I G H T.-

9· A gentleman delivered to a filvedinith z IE. 5 oz. 
11 dwts, of filver; and he received a lilver cup, which 
weighed 11 oz. i4 dwts. and at another time 6 brge 
fpoons, weighing I lb. 2 oz. 3 dwts. 14 grs. vVhat 
weight of fi"er has the filverf mith flill)n hand: .Aif. 
3 oz. l 3 dwts. IO grs. 

L I Q_ U I D .. M E A S U R E. 

10. A common brewer has 2 goils of new beer; 
containing 3 z butts, 2 barreis, 24 gallons of {l:rong; 
and 1 5 butts I barrel of fmall. And he fent to one 
victualler 8 butts 2 barrels, to another 1 1 butts, and 
fiarted into his own florehoufes 5 butts 2 barrels, 27 . 
gallons of the flrong; and of the f mall 7 butts, z 
barrels; he alfo fold out by retail of the. fmall, 4 butts. 
2 3 gallons; I .demand what remains of the brewing,. 
both of the goil of flrong, and the goil of fmall ·? An./. . · 
7 butts, 3 3 gall0ns of flrong, and 3 .butts,_ ·1 barrel, 
13 gallons of fmall. , 

{CJ' Note, I have added the anfwers, that you may 
know when you are right or wrong; if you cannot do 
all thefe queflions as yet, it is of no great fignification; ~ 
you m,ufi: not fiop your progrefs in going forward, be­
caufe of that. Now follows 

DIA-
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D I A L O G U E IV. 

SECTION I. 
MU LT I _P LI CAT I ON. 

fj,ro.WHAT is multiplication? 
Philo. 1'f1ultiplication is a compendious ,or fuort way of addition, and teaches us to tell the product of any furn in one line only, which would ,require fe-T! ral additions, • 'Ty~o. What elfe is required? 

Philo. There are three things to be carefully ob.­fepved in multiplication, 
Firjl. Tlie multiplicand, which tlands a top, and is that number given to be multipl;ed. 
Suonaly. The multiplier, or furn you multiply by. 'lhirdly, The pro:luEi or anfrv..ier, which is the mufti .. jlicand multiplied by the 111ultipli,r. 
Cfyro. Pleafe to explain this a little more. 
Philo. Let us take any two gumbers, f uppofe 8 and ,), I fet down 8, and place 3 under it; fo is 8- the mul­)iplicand, 3 is the muliip!ier, and 24 is the prod11E1, or ,mfwcr; becanfe 3 ti.mes 8 make 24, Is this plain enough. 
'lyro. Yes, Sir, I uriderfiand you now. 
Ph;fo. Very well, cr')'ro, then I would have you get the following table .by heart, by all means, notwith­~ndinz it is too cufiomarily omiuee. 

Mv L-,.. 

., 
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MULTIPLICATION - TAB L E. 

Once I is 1 

rz 4 rs 2 5 

I ! ~ 5 times~ ~ is ~ ~ 
:z times) J 5 . 1 o I 8 40 

. '\ 6 lS 
or twice , 12 - L 9 45 

1
7 14 
8 ,6 -l6 36 

l 9 
1 8 6 times 7 is 42 

8 4 8 

f3 9 ~ 54 

1
4 1 z 

3 times -( 6 is 1 8 7 times 8 is 5 6 5 I 5 17 49 

- j 7 21 9 63 
8 24 

L 9 z 1 8 t· ~ 3 is 64 unes · 
9 7 2 

r 4 16 . 

Is 20 

• .I 6. 24 
4 times "j 78 i~ 2 8 

32 
L9 36 

9 times1 9 81 
10 ti.mes 10. 100 

• IS 
I I times I I 1 2 l 

1 2 times 1 2 1 44 

crah!e of twelve,. 

r z 24 
I 3 36 

4 48 
5 60 

6 72 
12 times< 7 IS 84 

I 8 96 
9 1'08 

Io 120 

11 13z 
Lu 14:4 

Note 1. You fhould be very careful to _get the table 

by heart, as I faid before ; faying thus, 2 times 2, 

or twice :z is 4, twice 3 is 6, twice 4 is 8, twi-ce 5 is ro, 
f5c. 

Note z. You n1ould alfo . at }eifure learn ·to /;ox the 

taUe well : that is, to f.ay it backwards, forwards, or 

~ny way. Thus you fee twice 5 is 10,. that is, 5 times 

~ is 10 : Again, 3 times 9 is 27; fo alfo is 9 times 3 
tae 
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the fame. So 6 times 12 is the fame as 1 z times 6, 
and 5 times. 9 the fame as 9 times 5. 

I. 7'o multiply by jingle fig rcru. 

l?.u 1e. Multiply every figure in the multiplicand by , 
!he figure in the multiplier, carrying I for every 1 o, as 
m adai'tion of whr;/e number,, and you have the producl 
or a"fwer. 

EXAMPLE I. EXAMPLE 2. 
Multiplicand J 7. Multiplicand 78 ' Mufttplier 5 Multiplier 6 

Product s, Product 468 

I begin with the multiplier 5, faying, 5 times 7 is 
~S, and fet down the 5, an~ I carry 3; then I fay 5 
times I is 5, and 3 that I carried is 8; fo is the pro­
duct, or anfrwer, 85. Again, 

In Ex. 2, I fay, 6 tit:i,es 8 is 48 ; that is 8, and I 
carry 4; then ai times 7 is 42, and 4 I carried is 46 : 
to is this produc1 468. 

Cf'o pro'Ve the work /;y Addition. 

I fet the multiplicand I 7 down 5 times ; and the mul­
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 _Date at leifure. 

7'yro. I fee plainly -that multiplication fa¥es· the trou .. 
ble of many addition,. 

Philo. There is another way to prove additio11 ; but 
as it is of no manner of fignification, we will lay afide 
thofe puzzling curiofities, and proceed to 
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Ex AMPLE 3• 
Mu;'tiply 472 

by 8 

~ EXAMPLE 4· 
2 497° 

hy 9 

EXAMPLES• 

and 590407 
by 7 

.An/wer 3776 An/. 224730 Anj. 4132849 

7S 

Cf'yro. I fay 8 times 2, (or twice 8 J is 16, 6 and 
I carry 1 ; then 8 times 7 is 56, and 1 is 57; that is~ 
7, and I carry 5; then 8 times 4 is 32, and 5 l carried 
is 37. f n -Ex. 4, I fay, 9 times (o) nothing is o; 
then 9 times 7 is 63, that is, 3 and I carry .6; then 9 
times 9 is 8 1, and 6 I carried is 87, that is 7, and I 
carry 8 ; then 9 times 4 is 36, and 8 is 44, that is, 4 
and I carry 4; and lajlly, 9 times 2 is 18, and 4 I 
carried is 22. Alfo, in ,Ex. 5, I fay 7 times 7 is 4g, 
that is 9, and I carry 4; 7 times o is o, but 4 is 4 fiill; 
then 7 times 4 is 28, that is 8 and I carry 2; then 7 
times o is o, but 2 is 2; then J carry none, but fay, 7 
times 9 is 63, that is 3, and I carry 6, and lafily, 7 

-tin:es 5 is 35, and 6 is 41. 
Philo. Very well done indeec ! I leave thefe two 

examples for pra.clice, 

Multiply 499972g-6 
/;y 9 

and 94171470 
by 8 _, __ _ 

.A.1'1/wer Anfwer 

'l'yro. Pleafe to -give me an example or two to­
multiply by 1 2 in one line ·; for I know it is done qiuch 
q~icker, and it is as eafy as to make t\':'o of it, 

Multiply 
by 

E x A M P L E s rwith twelves. 
•· , 

42576 and 994079 
12 6y 1 z 

Firj/
3 
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Fir/I, 12 times 6 is 7 2, that is, '? and I carry 7 ; then 
I z times 7 is 84, and 7 I carried is 9 r, that is 1, a-nd 
I carry 9 ; then 1 2 times 5 is 60, and 9 I carried is 69, 
that is 9, and I carry 6; th_en 12 times z is 24, and 
6 is 30, that is o, and I carry 3 ; and iajlly, 1 z times 
4 is 48, and 3 -is 5 I. And thus by having the tahle of 
twelves, perfeclly by heart, every furn will be eafy to 
you. 

'tyro. 
!hew me 
figures. 

It is eafy eRough, I fee: pleafe now to 
how you multiply by 2, 3, 4, or more 

Philo. This you will foon underfian<l'. 

z. · Of multiplyi1tg hy fi'rJeralfigures-. 

Rule. When there are feveral ilgures in the multi• 
plier; then you begin at, the fidl: figure in the units. 
place, and-multiply it through, or into every figure of 
the multiplicand, as you have done before. This being 
done, multiply every figure in the multiplica!fd by the 
fecond figure of the multiplier; only obferve to fet the 
firfi figure of the fecond row under the tens place of 
the firfi: row; and thus you go on with the third figure 
in the multiplier, placing the -units ;lace of each fuc­
ceeding row, under- the tens 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 fjgures, and add th~m tog_eti-ter, a1id the furn is the 
true producl o.r an)'u.er. ' 

' Note, Be fore you ·remember that you fet your fi­
gures rig'ht under one another, or: elfe in a large furn. 
you will be puzzled to add the work together. 

Ex-
\ 
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EXAMPLES with ficueral jiguru , 

Ex AMPLE t. 
J.1.Mltiply 89 

by 47 -
ti23 

3~6 

./111/wer 4 I 8 3 

Pr.oop. 
JvfN/tiply 4 7 

hy 89 -
'!'be /amt 4 l 8 3 

7"7 

Tn example 1, I fay, 7 times 9Js 63, th at is 3, and I 
earry 6 ; then 7 times 8 is 56, and 6 I carried i5 62, 
which I fet down ; fo is the firl\ line or row finilhed : 
Then I take the frcond figure of the multiplier, faying, 
4 times 9 is 36, which 6 I frt under the 2, or tens 
place of the firfi line and carry 3; and then I fay, 4 

. times 8 is 32, and 3 that I carried is 35, placing the 
5 under ~the 6, and the 3 quite out towards the left­

. hand. Laji!y, 1 add the<e up in order, as they fiand, 
fay ing, 3 is 3 ; then 6 and 2 i.s 8 ; again, 5 and 6 is 
1 I, that is 1, and carry 1 to the 3 is 4~ 

1'0 pro,ve M.uLTIPLIC:ATION. 

It is a common way to· prove mu/1;plicati01t by the 
<irofs; but it is fubjecl to fo many errors, that in fho-rt, 

· it is no proof at all to a learner, but rather a corrup­
tion, The befi way, therefore is this: take the multi­
plfrand and fet it below, and the multiplier a-top, that is, 
change the multiplicand into the multiplier, -and proceed 
as hefo re direeted, and if the pr()dua be the fame as 
before, your work is en ti r~l y right. See the next ex­
..imples wrought at -Jarge both way.s, 

/ 

Ex .. 
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Ex A MPL:£ 3. 
.l'vlult iplicand 895 
JVlultiplier 798 

7160 
80,5 

6265 

P rodull 7 I 421 o 

PROOF. 

Multipli.and 798 
Multiplie1· 8-9 5 

Firjl, I fay, 8 times 5 is jufi: 40; therefore I fet down 
the o, and I carry 4; then 8 times 9 is 7 2, and 4 I 
carried is 76, that is 6, and 1 carry 7; then 8 times 8 
is 64, and 7 I carrie.d is 7 1. Now 1 take the fecond fi. 
gure, faying, 9 times 5 is 45; which 5 1 place und·er 
the fecond :figure, or ten., place of the firfi: line, and 
carry 4, faying, 9 times 9 is 8 1, and 4 .is 8 5, which s 
I place under the figure 1, ancj carry 8 to the next fi­
gure, fayin.g, 9 times 8 is 72, and 8 that I carried is 
80. And now I come to the lafi: figure. of the 1J1ulti­
plier, faying, 7 times 5 is 3 5, which 5 l place under 
the fecond figure of the ]all line, and carry 3 to the 
next figure; faying, 7 times 9 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. Lajlly, I add thefe up in order as they fiand, 
and ,find the produa 7142ro. , 

The proof of thi:; example is worthy your obfer­
vation, Tyro; for be t_h~ furn ever fo large, if you 
change the multiplicand into ·the multiplier's place, and 
multiply right, you will find the produfi always the 
fame. 

'Ty
1

10. . I fee it plainly, fir; and I could not have 
thought multiplication had been fo ea f y. 

Philo, · Nothing eafier, when the table is once wfll 
learned .. I !hall now give you two more examples, and 
leave the rdl: undone for praclice. 

Ex·-



Of MULTIPLICATION. 

EXAMPLE 4, EXAMPLE 5· 

Multiply 
/;y 

8224884 . 
4569380 

6397 1 32 

7311008 
- , 

and 
/;y 

374,380 
, 6741684 
5 243S3 2 

749o76 

134459 1420 

ExAMPL!S for prallire. 
"'Jvl,dtiply 4567879 lvlultipfy 95679,0 

6.1 45769 . by 32796 --· --
C N()te, Remember, . Tyro, that when yon multiply 

by feveral figures, that you always fet the firft figure of 
the fecond line under the fecond figure of the firfi: line, 
atrd the firfi figure of the third line under the fecond 
figure of the fecond line ,: and th us go on, leaving one 
figure out towards the rjght-hand every line, fetting 
the next line one figure more towards the left-harld, 
and every figure under one another in their proper 
place. , , · 

cryra. I underftand you well, fir. 
Philo. Thtn I will fet you but one example _more, 

which you may prove yourfelf. 

Multip{y 
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Multiply 98765432r 
/;y 123456789 

8888888889 

"' 
790123,r568 

691,580247 . 
592592i;9 2 6 

4938271605 
3950617284 

2962962963 
191s3os642 . 

9876543 21 --..lfn/wer 12193z631112635269 

PROOF. 

Maltiply 123456789 
b.J 987654321 

" 
'3• Of cyphers between the figur~,_, &c. 

The moft diffic11h thing in this rule, i~, when the 
-multiplitl" has fome figures, fome cyphers·; but- if you 
be careful to mind the work of an example or two. 
you will foon underftand it1 as I fhall explain them in 
words. 

Multiply 
EXAMPLE r. 

49657 
3o7o5 by 

248285 
3475990 

1489710 -----

EXAMPLE 2. 

Multiply 7564965 
by 5003007000 

52954755°00 
2269489500 

3782482500 --------
Not~, 
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Note Pray obferve, that you read the following in­

firucli~ns once or twice over, if you do not undedland 
the work. 

Firll, I begin at the 5, and multiply all the top fi­
gures by it, as before: now, as the next figure of the 
multiplier is a c_ypher, it is of no fignification to mul. 
tiply by that, becaufe it will produce nothing but a line 
of cyphers: therefore, I bring it down, that is, l fet a 
cypher under the figure 8, and then begin to multiply by 
the 7, fayi~g, 7 times 7 is 4,1, 9 and I ·carry 4; which 
9 I fet-' down in the fame line, on the left-hand of 
the cypher, and '&o on ftill to multiply by the 7 ; then 
as the next figure 1s a ·cypher again, I fet down a cypher 
under it, as I did before, leaving the 9, and the cypher 
which ftands by it, in the lafi: line, both fi:anding 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 z, there are 3 cyphers at the beginning 
of the multiplier, therefore I fet 3 cyphers under the 
line, right under theJn : then multiply by the 7 as in 
all other foms; faying, 7 times 5 is 35, fsc. Then I 
come to 2 cyphets more in the mulripfier, and therefore, 
fet :z cyphers righ t under them, and then multiply by 
the• 3, a-nd place the produa. by the fide of the 2 cy­
phers : then, as there are two cyphers, I agafo fet dow1,1 
two cyphers , thus oo, under them, and then multipl}' 
by the 5, placing the product by the fide of them. 
Lajlly, 1 add the fom up as it fi:ands, and ,it is done. 

Note, Thefe examples are proved like the others, by 
fetting the multiplier a-top, and the multiplicand un<le-r 
it. 
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More examples fer prac?ice. 

Multiply 570965 and 7190007t 
by 2400500 /Jy 5000960000 ----

And now, cfyro, I lhall finifh this fe8:ion with !hew­
ing you fomethi_ng of contrac7ion1, or compendiums. 

4· Of CONTRACTIONS, 

v:·hen any number of figures are given to he multi­
plied by 1 o, 20, 30, 40, 80 , 90; 120, 1200 : then fee 
the cyphers out, and rn·ulripfy by the figure or figures ; 
and place the produll by the fide ot the cyphers, as 
before, gives the an/wet. . 

Mui ti ply 2 7 5 
/Jy 20 

An/wer 5 500 

and 327~ 
/;y 90 

An/. 294750 

and 6759 
by 120a 

.Anf. 8 I I 0800 

2. When you are to multiply by i, the cm/wer will 
be t_he fame as the multiplicand itfelt is. J f ·you. are to 
multiply by Io, add I cypher to the multiplicand; if 
by 100, add z cyphers; if by 1000, add .3. cyphe:s: 
See the work two ways. · 

M~ltiply 1753 1753 17 5 3 by 100 1000 10006 -- ------.A,if-wer 175300 Anj. 1753000 .An/. 17:530000-

I. 

Or 
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Or rather .thus : 

Nlultiply I 7 5 3 /Jy I an/ wer the fame, viz. I 7 5' 3 
6y 10 add I cypher, an.f. 17530 
by 100 add z cyphers, aef. 175300 

by 1000 add 3 cyphe,rs;atif. 1753000 

by 10000 add 4 cyphers, an./. I 7 5 30000 
And thus for as many cyphers as you pleafe. 

c/yr(J. The examples are quite plain and eafy. 
Philo. I am glad that you un<letfiao<l them; for now 

I 01all fhew you that which will ferve you for all com• 
rnon bnfinefs, in cafiiog up any fort of goods ; and 
pray be careful to mind it well; for there is not a more 
ufeful thing in alt C€>mmon arithmetic, it being a fhort 
way of working the rule of 3, without dirvijion. 

~efiions pe,farmed /Jy Multiplication. 

</yro. How are thefe queftions performed ? 
Philo. By the following rule, rvi;Q. 
M4ltiply the price by the given numher, or quan­

tity, and carry I for every 4, I 2, and 20, as you do 
in addition of money, and I for every 10 in the pounds; 
as in whole number1. 

An example or two well explained will foon make 
it eafy to you. 

l,. ,. d. 
~ejl. 1. \Vhat cofi 3 ells, at o ~ 5 - 3 an el1? 

3 

£. 0. I 5 - 9 

• Here _I multiply the p_ti~e by the quantity; faying 3 
times 3 1s 9 pence,: which I place under the pence ; 
and then I (a~, 3 times 5 fhi]lings is 15, which I place 
under the flullrngs, an the an_fwer is 1 5 lhillings, and 

· 9 pence. 

~You 
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& You mufi remember, that 3 ells, at 5.r. 3d. aa 
el I, is the fame as 3 yards, or 3 grofs, or 3 gallons, 
or any other name whatfoever; for it is only 3 times 5 
1hillings,. and 3 pence. 

:z.. What come 5 grofa of i · 
any thing to, at 5 £. o - 6 - 8 a grofs? 

5 

£, I - I 3 · 4 Anf. 

Here I multiply the price by 5, faying, 5 times 8 is 
40 pence, (which is 3 fhillings aad 4 pence) therefore 
I fet down 4 under the pence, and carry 3, and then 5 
times 6 /i1illings is 30, and 3 I carried is 33 ihillings, 
which is 1/. 131. that is 13, and l carry 1; and then I 
fay, 5 times o is o, but 1 is 1. 

3. How much does 7 times 8 fhillings and 9 pence 
amount to? Or, ~ 
What cofi: 7 reams of paper at S £. o - 8 - 9 a ream? 

7 

£. 3 - J - 3 An/.. 

Here I fay, .7 times 9 is 63 pence, which is s fhillings, 
and 3 pence, that is 3, and I carry 5 ; then 7 times 
8 is 56 fhillings, and 5 f carried is 61 ; that is 3/. 1s. 

or, which is the fame, it is 3 twenties, and 1 over; 
therefore,-I fet 1 u11der the ihiUings, and carry 3 to the 
pounds, faying, 7 tirr.es o is o, but 3 is 3 : fo is the 
anfwer 3/, Is, 3d. 

Nolf, Tho' I have fet cyphers in the place of pounds 
in thefe examples, and have alfo fet £. s. d. over the 
fums, yet lt is better to leave out the cyphers, and 
more pratticable, to make only a great£ before the 
p<mndi, as in the foHowing exa~ple6, 

4. What 
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· 4. Vi'hat cofi: 9 gallons of brandy, or any thing 
elfe, at-----£. - 8 - j¾ a gallon 

9 -----
£. 3 - 14 - s¼ 

. Here I multiply the pr,ce by 9, beginning at the 
farthing, fay, 9 farthings is z pente farthing, that 
is I farthing, and I carry z pence; then 9 times 3 is 
27 pence, and 2 pence I carried is 29 pence, which is 
2 fhillings, and s pence; therefore, 1 fet down 5 under 
the pence, and carry 2, faying, 9 times 8 is 72 {bil­
lings, and 2 I carried is 74. Now 74 ihilliP.gs is 3l. 14s. 
therefore, as there is nothing in the pounds to multiply. 
1 fet down 31. 141. ,v_iz. the 14 under the fhillings 
place, and j towards the left-hand. 

'Tyro. This i_s very pretty, and very eafy : pleafe to 
try me with an Example. 

Philo. There "is no doubt but you will do it. 

·s. A Gentleman gave ten poor Widows three half­
crowns a-piece: how much did he tive in all? or thus, 
What cofi: 1 o bufhels of any lhing, at l £. - 7 - 6 
a bu!hel ~ - 1 o 

£. 3 - IS - 0 

"'Tyro. I fet down 3 half trowns, that is, 71. 6d. 
and multiply it by 10, faying, 10 times 6 is 60 peoce, 
t hat is jufi: 5 iliillings; therefore, ! fet down nothing 
(oJ and carry s; then I fay, 10 timt:s 7 is 70, and s I 
tarried is 75 01illings, which is 3l. 15s. So is the an-
fiver £. 3 1 5. 

E, 6. What 
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6, What comes_12 months?...£, 1 - 8 - 6¼ a month ? 
wages ta, at S 12 

./lnj. £. I 7 - 2 - 3 

Or how much is 12 times£, 1 - 8 - 6¼ 

Here I fay, 12 farthings is 3 pence, that is o, and I 
carry 3 ; then I z times 6 is 7 z, and 3 I carried is 7) 
pence, which is 6s. and 3 pence; I therefore fet down 3, 
and carry 6; then r fay, 12 times 8 is 96 fhillings, a11d 
6 I ca-rried is 102 fhillings, which is 51. zs. fet down 
z, and carry 5 ; then I fay 1 2 times I is 1 2, and 5 I 
carried is 17/~ So is the anfwer £. 17 .. z - 3. 

2, Of douhle figures in the Jhillings. 

' When you come to dou@le figures, fuch as 14, I 7, 18 
or the like, nmltiply them like whole 11ttm6ers, and 
then caft out the twenties, that is, count how many 
times 20 you can have in the number, and it is done. 
·~here are feveral o:her ways I iliall lhew you/ and al­
ways_ take that which appears eafiefi to you, till perfect. 

7. What coft 5 1heep, at £. 1 - 17 - 6 each ? 
Or, What is 5 times /4· 1 •- 17 - 6 

s 
An/.£. 9 - ,., - 6 .. 

Here I fay 5 times 6 is 30 penc.e, is u. 6d. that is 6 
and I carry 2; then f multiply the whQle 17 bys, fay­
ing 5 times 7 i's 3 5, and 2 f carried is 37, 7 and I go 3, 
then 5 times I is 5, and 3 is 8, that is 87 fhillings, which 
is 4/. 7s. that is 7, and I carry 4; then 5 times 1 is 5, 
and 4 is 9. 

Or thus : 
I multiply firfi the 7 by the 5, fetting down the pro­

duct on a ilate, or a piece of paper, faying 5 times 
7 



Of MutTIPLICATtoN. 

-, is 35, and 2 I carried is 37 fhillings, or il. 17s; 
then I fay 5 times 10 is 50 fhillings, or zl. ros. and 
add this to 1 /. 17 s. it makes 4 l. 7 s. as befpre. See 
the next example. 

8. What coil 7 gallons, at£. 1 - 15 - 9¼ a gallon? 
7 

£. I 2 - I o - 4 ¾ An.f. 

Here I fay; 7 farthings is I penny, 3 farthings, 
therefore I fet down ¾ and carry 1 ; then 7 times 9 is 
63, and I is 64 pence, that is 5 ;. and 4 d. 4 and I 
carry 5 ; thrn 7 times 5 is 3 5, and 5 is 40, o and I 
carry 4; 7 times 1 is 7, and 4 is 11, that is, 110 fhil­
liogs in all, which is 5/. 10s. that is 10, and I carry 5; 
and la/lly, 7 times I is 7, and 5 is 12. 

Or thus, 7 times 5 is 3 s, and 5 is 40 fhillings that 
is- 2/. which I fet down any where on a !late; then I ' 
fay, 7 times 10 fhillings is 3/. 101. Now 3/, 101. and 
2/. is 5/. 10s. as before. Again; 

9. What coft I z quarters of malt, at} £. 1 - 14 - 6 
a quarter . 1 2 -----

An/. [,. 20 - 14 ~ 

. Here I fay 12 6 pences is 6 fhillings, that is o, and 
I _c,any 6; then 12 tim es 4 is 48, and 6 is 54, 4, and 
I carry 5; 12 times I is 12, and 5 is 17; that is 174 
fhillings, which is 8/. 14s. that is 14, and I carry 8; 
then 12 times I is 12, and 8 is 20 pounds. Or 

By the /tcond way, I 2 6 pences is 6 fhillings, as be­
fore, o, and I carry 6 ; then i 2 times 4 is 48, and 6 
is S4, that is 2l. 1 4s. then I z times 1 o ihilli.ngs is 
6!. Now 6/. and 2l. 141. is 8/. 141. as before, that 
~s 14, and l carry 8 ; then 1 z times 1 is 12, and 8 
1S 20, 

E z Tyrtr 
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Cfyro. I underfi:and both the ways very well. 
l!hilo. Take which you think is eafrefi:, they bot,lt 

amfwer the fame end. 
1yro. But fuppofe T have a larger quantity than I z, 

how muft I multiµly the price by that number f 
Philo. By the following rule. 

3, When there art z Jigurc.r t0 mu1tip!y_ liy. 

1?..ule. When the giveh quantity is more than r z1 aml contaios any fuch numbers as can be found in the 
Multiplication-tt1Me, then find any 2 numbers, which, 
wl1en multiplied together, will inake the given number, 
and then multiply the given price by any one of thofe 
figures; and that product multiply by the other num .. 
ber, and that product is the anf wer. Thus, fuppofe I 
am to multiply by 15, I fifld 3 times 5 is 15 ; there­
fore, I multiply by the 3 firft, and fet down the pro­
duct; then 1 multiply this producl: by,, and that gives 
me the anfwer for 15; becaufe 3 times 5, or 5 timei 
3 make that number. Again fuppofe I were to multi­
ply by 24, I find 4 times 6 is 24; therefore, I firfi mul­
tiply by 4, and then multiply that produa by 6, which 
is the anfwer: or otherwife, as three times 8 is 24, I 
may therefore m11ltiply firft by 3 and then by 8. ~o if 
the number be 6 3, l find 7 times 9, or 9 times 7 is 
63 ; therefore, I multipiy the price by any one of thefe 
figures, and that product l multiply by the other for 
the true anfwer. 

to.Whatcofi15e1Jsofholland,at£. - 7 - 6anell? 
Here 3 times 5 is 15, multiply firn by 3 

The price of 3 ells 
Multiply by 5 

' 
Price of 15 ells _....._ 

£, I - Z • 6 
5 

-£:, , · 12 - 6 .An./. 
Wur!t. 
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Work at Length. 

Firfl: I fay 3 fix-pences is 1s. 6d. that is 6 and I carry 
J; then 3 times 7is21, and I l carried is 22 fbillings~ 
which is 1/. 2s. So is the price of 3 ells 1/. 2s. 6d. 
Now I multiply this 1 /. zs. 6d. by 5 (becau fe s times 
3 is Is) faying, 5 times 6 is 30 pence, is 2,. 6d. or 
5 fix-pences is 2s. 6d. that is 6, and I carry 2; then 
5 times 2 h- 10, and 2 is 1 2, which I fet down. Lajlly, 
I fay, s times I is 5 ; fo the an[ wer for 15 elb, at 
7s. 6d. an ell, is£. 5 - 12 - 6. 

I 1. Whatcoft 24ch,.ldrons '2 · 
of coals, at S £. 1 - 1 1 - 6 a cha1dron? 

4 times 6 is 24, firfi multiply by 4 

Th# price of 4 chald. 
6 

The price of 24 Chald. £. 
Proved another way - f;,. 
3 times 8 is 24, multiply by 

Price of 3 chal. 
Multiply by 8 

6 - 6 - 0 

6 

37 - 16 • ei An.f. 
I - I 1 - 6 

3 

4 - 14 • 6 
8 

- - -

.. 

Price of 24 chaid. £. 37 - 16 - o as.above 

12. What cofi H Cheep, at£. 1 - 15 - 7 each: 
5 times 7 is 3 5, multiply firfi by 5 

Pric11 of } 
7 

Price of 35 

- g - 17-11 

7 -----£. 62 • s - 5 .Aef. 

E 3 13- What 
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13. \Vhat coll 48 load, at£, 3 - 10 - 6 a load ? 
6 times 8 is 48, multiply by 6 

Price of 6 
Multiply by 8 

Price of 48 

21 - 3 - 0 

8 

14., What coft 72 pieces of? 
Hollanrl~ at S £. 2 - 3 - 5 a piece? 

6 times 12, or 1z_times 6 is 72, by 12 

Price of I 2 
- Multiply by 6 -Price of 

----
26 - I - 0 

6 

£. l 56 - 6 - o An/. 

15. -w·hat cofi 108 quartern 1, 
loaves, at ; £. o -

J z times 9 is 108, multiply by 
o ~ 5¾ a pie-ce? 

12 

Prit:e of 

Price of 

IZ 

108 

--r>&.-
0 - ) .. 9i ---.. --

£. 2 - I I - 9~ 

Note I. I have here indulged you with cyphers,. 
becau le I would do every thing that is e·afy to your 
underfianding; but really, cfyro, it is better without 
them. Set dowtl now 5 pence 3 farthings any whue. 

5¾ 
IZ 

- 5 - 9 
9 

[.. z - I l .. 9 Anf we1· 

Noll 

I' 
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Note 2. This is the only way, if you have a mind to 

do things quick , and off hand; for tho' the re be _a 

fo rm in fome fch ools to th e contrary, and you m ay hi ­

t herto have been infiructed in that way; yet, as I ob­

fe rved before, when you com e to do a fum, you are n ot 

b ound to fet it down· in the very form yo u were ta ug'.1t 

at fchool; for wh ile you are doing that, another will 

a nfwer the quefilon over and 01er. 

'Tyro. I underftand you, fir, very well, and thank you 

for y$ur care; but it is only ure, as you ob ferved; for 

I think one full as eafy as the other, and I grant it is 

much better for the quick difpatching of bufinefs. 

16. What com es the cloath-? 
ing of l +4 fold.iers to, at ) £. 3 - 1 2 each man ? 

1 z times I 2 is 144, multiply by 1 z 

1 2 coil: 
12 

144 cofl: 

43 - 4 
again by 12 

£. 5 I 8 - 8 An/. 

9'yro. You need not give me any mote examples: but 

pray, fuppofe the quantity, or given nurnlxr, be fuc~ 

as does net fall u-nder, or car.not be found in the Mul­

t iplicati'on taMe, foch as 17, 26, 3 8, 5 9, or the like ; 

how then ? 
P hilo. This is as eafy as the other, as appears by the 

following rule. 

4• Of N_um/Jer-1 tbtl.l are not to /Je fau°'1td in the Multipli­
CltIOn-ta.ble, and ho:w to work /;_y them. 

Rule. When the given numb-er does not fall under 

t he cotnroon courfe of the table, fuch a.s 1,.. 38 ,..
9 • ,, , J , 

or the llk-e; th~ take any two figures that will come 

the neareU 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 produa as many times as there are 
odd numbers, and the work is done. 

-yNe will give you examples of 17, 38, and 59. 

17 what cofi: 17 grofs of corks, at£. 10 - 6½ a grofs.? 
. 4 times 4 is 16, and 1 is 17 . Mul't. by 4 

Price of 4 is 
4 

2 • 2 - 2 

4 ---Price of 16 is 8 - 8 - 8 
Add the price of 1 grofs, <Viz. 1 0 - 6!. :z. 

Price of 17 is £. 8 - 19 - 2f An/. 

! 8. What cofi 3 8 loads of hay, at[. 1 - u - 6 a load? 
6 times 6 is 36, and 2 is 38. Mult. by 6 

Price of 6 is 
- 6 

9 - 9 -

Price of 36 is 56 - 14 -

6 

Mul.theprice1/,1u.6dby2gives 3- 3- add 

Price of 3 8 is£. 59 - 1-7 - An/. 

19. Whatisthevalueof59ports£. I - 16 - each 
7 times 8 is 56, and 3 is 59. Mult. by 7 

Value of 7 is 
8 

Value of 56 is 
Then multiply 1/. 16.r. by 3 is 

12-12-

by 8 

100- 16 -
s- 8 - add 

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

As you faid before, 7 times 8 is. 56, an~ 3 added 
make 59. So now you may fay, 6 times 10 1s 60_; and 
rllen take or fubtraB: the value of I piece out ot that 
product, ~nd the anf wer will be the fame as 59· 

1 port is £. I - 16 
1 o times 6 is 60, fir fl: by 6 

Value of 6 is 10 - 16 
IO IO 

---
Value of 60 is 108 -
Subtract 1 piece, cviz. I - 16 - fubtract• ---

59 .An/. 106 - 4 - as above 

Note 1. As fome boys learn fooner by one method 
than another, fome mafters find it eafier to teac h t hem 
to calculate by even tens, and add the odd numbers 
after. Thus if it were 4 3, then multiply by Io, then by 
4, gives 40, and then add the 3 odd numbers So 
04 is 10X6.i< s=65, and thus for any numbers. 

N ote i. If you are perfect in what has :alrea<ly been 
fhewn you, it will be very eafy to perform any furn in 
-common arithmetic, relating to bufind;, not only with­
i_n the C:)mpafs of the table, but in much larger num­
bers. As for inflance; ttJppofe it was required to tell 
the value of 1 ooo moidores: or what will it colt to 
cloath I ooo men, at 1 !. 7J. a man ? Htre Io times 
10 make 100, and 10 times 100 make 1000. Mul­
tiply therefore 1 /. 7J. by Io ; then that produtl: by 
10; and this laft pro<lutt by I(? will give the anfwer, 
'1.Ji¥t. £. 1350. 

E 5 ~ESTlONJ 
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Q,y Es TIO N s undone far practice. 

I. What comes 33 dozm of candles to, at 41. 9d. a 
eozen ? A11/t.).)tr £. 7 - 16 - 9. Multiply by 3, and then· 
by If. 

2, How much is 46 pifioles, at 17s. 6d. each ? or 
what colt 46 pieces of lrijh, at 17s. 6d. a piece. 
/1.nfwer £. 40 - S· Multiply by 5• tbeR by 9, and add 
17.s. 6d. more for the odd t. 
'3. What cofl: 63 bari'tls, at£, 1 - 5 - 9 a barrel ? 

.Anf £. 81 -z-3. 
4. What cof'hes 49 months falary to, at 3 guineas a 

month? Anf. £. I 54-;, 7. 
5. What col:Tles 1b5 gallons of r,urri to, at 7s. 6d.f a 

gallon: An/. £. 39 .. 11 - io f. 10 times rn make 
100, and then multiply 7s . 6d. f by s, the odd 5 
gallons and add it to the lafi product. 
. 6. - If I fpend 1d. ¾, or 7 farthings a day, how 
much is that a year, allowing 365 days? ./lnfwer 
£. 2 - 13 ... z¾ · 

Firjl, 10 times 10 make 100 ·; then multiply the an­
fwer of 100 by 3, it gives yot~ the expente·s of 30~ 

days 'Viz . zl. 3s. 9d. Now there are but 65 day!. 
behind; therefore fet down 7 farthings in another plact~ 
and mutiply i t by 8 , a nd that product mu ltiplietl by~ 
21gain makes 64, a nd then add once 1 d. ¾ for the odd 
day, gives 9s. 3d. ¾ for the 65 days, which add c::: d to 
the 300 days gives£. 2 - I 3 - 2¾- Secondb•, or thus-. 
which is fborter, t I times I I is 1 z 1; then multiply the 
producl of 12 I by 3, gives 363, and then add 2 times 
1d. ¾, 'Viz. 3d. ½ to that produB:, gives£. z - 13 - z¾, 
as b~fore . 

As I have added the anfwers to thefe qliefl:ions, ! ­
hope, Cf'yro, you will try to prove them at large : for 
if you mind and make yourfelf mafi:er of this rule, 
you will be able to caft up any common thing as quiek, 
or quicker than by any other method, and -with far 
greatn •eafe. 

As 
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A~ for cro.fi multiplication, viz. multiplying money 

by money, or feet and inches by feet and inches,. it 
is better let alone for the prefent; therefore, we will 
proceed to divijion. 

DI ALO GUE V. 

SECTION I. 

Of D I V I S :I O N. 

Z,ro:wHAT is divijio1t, and what does it tei:!ch? 
Philo. Divijion is jufi: the reverfe of 

multiplication; for, as any furn is encreafed as many 
times as the figure you multiply by; fo in divijion, 
the number is decreafed, or divided into as many parts., 
as the value of the:: figures you divide by. 

'F_;·ro, What is to be learned or obferved in this 
rule? 

Philo. There are four things very nece!fary to be 
known in divijion, ruiz. 

Firjl, The Di-videlld, which is the fum given to he 
divided. 

Secondly, The Div{or, or the number you are to 
divide by. . _ 

<fhirdly, The f0!01ient, or an./wer, which {hews ypu 
how many times the Di-vi.for is co nraiued in the Di•vi­
aend: or into how many parts tree Dividend is divided. 

Fourthly, The Remainder,· which is a fractiona l p,ut 
of the ~otient: but this does not concern you as yet. 

'Tyro. Am I to get this by heart? 
Philo. You are not bound to get it ju!l: word tor 

word ; but you ihould underfi:and well what the firfi: 3 
mean. 

9)1·0 
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'Tyro. Be fo kind, fir, as to explain them a l~ttle 
more for me. 

Philo. Ob1erve then: let _us take any two numbers, 
fuppofe 24, and 6: now 24 1s the Di-vidend, and 6 is 
the Diruifar. Then I a!k how many times 6 can I have 
in 24, a11d the anf wer is 4; which 4 is called the ~uo­

tient. So alfo, fuppofe it was required to divide 108: by 
I z or into 12 parts, thtn every part will be 9; for 
12 times 9 is 108. Now 108 is the Di'Vidend or furn 
tt) be divided ; 12 is the Di'Vijor, or what you divide 
by, and 9 is the Q_uotient. . · 

CJyro. Now, fir, I apprehend you quite we!J. 
Philo. Then I will proceed to forne examples ia 

fingle figures; but pray obforve the following rule. 

l. Of dicviding by jingle figures in one line on{y·. 

Rule. Firft a!k how m:my times the Dirvifar is con­

tained in the firfi figure of the Dividend, and if the 
Diruifor be larger than the fir.fl: figure in the Dividend', 

then fcek how many times you can have it in the firfi: 
two figures in the Di-vidend, and fet the figure down 
accordingly : and if any thing remains from the firft 
figure in the D irvidend, carry it to the fecond ; and if 
any thing remains in the fecond figure, carry ir to the 
third; remembering always in this i110rr Divifon, that 
if one remains you call it Io, if two remains you call it 
20, if 5 50, and fo on, carrying the remainder of one 

figure to another in your mind. 
Note, To make the work both fhorter and eafier, re­

mtmber th3.t z's is read trwo's, 3's 1hree's, 5's is.fi'Ve's, 
1 2'J is twelve's, and fo for any other figure: thus, the 
7's in 14, is read r~us, thefe-vens in 14; and the 6's in 
24, is the.fixes in 24; which is the fame as if I fhouM 
a!I(, how many fixes can I have in z4, but only fhorter 
and more convenient. 

AA example or two will, with care, make it famitiar 
to you, 

Ex-
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Ex. I. Di'Vidend Ex. 2. Di-vidend 

Divifor 3) 39 Divifar 4) 168 

R.!Jotient 13 An/. ~otient 42 , Anj. 
3 4 

Proof 39 Proof 168 

Now obferve: T n ex. I, I afk how many three's I 
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's I can have 
in 9; or fay, the fs ifl 9 is 3 times 3, and nothing 
over; therefore, I fer down 3 under the 9, and it is 
done. Again, 

In ex. 2, I fay the 4's in I I can't have; but tak­
ing the next figure to it, viz. 6, I fay the 4's in 16 is 
jull +times; therefore, I fet down 4 under the 6 in the 
di-vidend, and as there is nothing remains, I only fay, 
the 4's in 8 is twice, therefore I fet down 2 ·under the 8, 
and it is done. Now to prove it I multiply 42, the 
gu.oti£nt, by 4) the dicuifar, and find it 168 like the 
di-vidend. 

Ex. 3. Dividend Ex. 4. Di-vi den ti 

Di-vifor 8)37192 Di<vifor 9)24sos-z 

.AnJwer 4°49 .A11/wer z72z8 
8 9, --

Proof 37 19 2 Proof z4505z 

Now obferve, (['yro, in tx. 3, I divide by 8, fayi_ng 
the 8's in 3 I can't; but the .S's in 37 is 4 times 8 is 32: 
and 5 over; I therefore fet down 4 under the 7, and 
carry 5 to the next figure, which is 1, which I now call 

5 I ; 
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5 1 ; (for what you carry from one figure you muff a,f. 
ways pl ace before the next figure) then I fay the 8's io 
51 is 6 times 8 is 48, and 3 over; which 3 I now 
carry to the 9, and it is 39 ; therefore, I fay the S's i[}, 
39 is 4 times ~ ii 3 z, and 7 over ; th is 7 l now place 
before the 2, af!d it is 72; then I fay the 8's in 72 isjuft 
9 tim es, and the work is done. CJ:o prove it, I multiply 
the quotient or anfwer ~y the di--vifir 8., and find the pro­
du!l the fame as the di--v idend. In Ex. 4, I fay, the 
9's in 2 I can't; but the 9's in 24 is 2 times, or twice 
9 is 1 8, 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 9's in 65 is 7 times 9 is 63, and z over, 
which 2 I place before the cypher (G) and it is 20; then 
I fay the 9's in 20 is twice 9 is 1_8, and z over, which I 
carry to the 5, and it is zs; then I fay the 9's in 25 is 
twice 9 is I 8, and 7 over, which I- fet before the laft 
:figure z, and it is 7 z ; then I fay, the 9's in 72 is jufi 8 
t imes. era prov e it, T multiply the an.fwer by 9, and 
the prot/ucl will be the fame as the div idend. 

EXAMPLE 5• EXA M PLE 6. 

Dh;ide !Jy 7)417296 Di<uidi hy 9)947 1636 

.An/ewer 59613 -5• An/ -wer 1052404 
7 9 

P roof 41 7296 Proof 947 1636 

~ H1i1re in example 5, there is s remains at lafi : 
therefore, I fet it at the end of the anfwer, parting it 
vlith a firoke, thus, -5; and when I prove the work I 
multiply by 7, and t ake the remainder 5 in, faying, 7 
times 3 is z 1, and 5 is 26, 6 and I carry 2, cj' c. 
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EXAMPLE 7. 
8)7 16206 

99 
EXAMPLE 8. 

5) l 263 1908 

Anfwer 8952)-6 Anfwer 252 6381.3 
8 5 

Proof 716206 Proof 1263190& 

More examples for prallice. 

'lyro. I underfiand what you have 1hewn me very 
well; but pray, before you come to long dirvijion, give 
me an example at large to divide by twel'Ue the fnort 
way. 

Philo. I will : let it be required to divide I479908. 
by 12. I fet it dowu thus: 

ExAMPIEII. 

12)14-79908 

123325 -8 

EXAMPLE J z. 
12)599o4965 

4992080-5 

Here I divide by 12, faying, the I z's in 14 is once 12, 
and 2 over, and this 2 I carry to the 7 and it is 27; thert 
I fay the I z's in 27 is twice 12 is 24, and 3 o,ver, that is 
39 ; thtn I fay the 12 's in S9 is 3 tim es 1 2 is 36, and 
3 over, th at 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 I z's in 
30 is twice I z is 24, and 6 over, which is 68 ; now the 
1 z's in 68 is 5 times I z is 60, and 8 over, whi'ch 1 
place after the furn, thus, -8, ·an<l it is done. 

In Ex. 12, I fay the 1'2's in 5 I can't; but the 12.'s in 
·59 is 4 times t 2 is 48, and I I over, which. I I carri'ed to, 
tlr joined to the nt!xt fi&ure 9 is 1 19 ; then I .fay the 12's 

in. 
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in 1 19 is nine times 12 is I 08, and 1 r over agairr; which 
I now carry to, and join to the next figure o, and call 
it 110, then fay the 12's in 110 is 9 Limes, and 2 over, 
which 2 I join to, or carry to the 4, and it is 24: now 
the 12's in 24 is jufi twice, and nothing over; therefore 
I now begin a-frdh at the 9, faying, the I z's in 9 I 
can't, but the I z's in 96 is jufi 8 times: lajlly, I fay, 
the I 2's in 5 I can't have; therefore, I fet down a cy- , 
pher under the laft figure 5, "3nd drawing a !hort line, 
frt the 5 that remains after it, thus -5. 

Now t-o pro•ve it, I multiply back by 1 2, and 'take in 
the 5, faying, 12 times o is o, but 5 is 5; then 12 ' 

timt:s 8 is 96, 6 and I carry 9, E.:lc. tiH I go through 
the whule. 

C Note, Multiplication is an infallible proof for di­
.z;ijion; for if you multip11( the quotient by the di'7:1,for, 
you will have the fame figures as are in the di-vidend, 
always rememberin_g to take in the remainder with the 
firfl figure you begin to multiply. 

'Tyro. I humbly thank you, Sir, I am quite fatisfied 
with what you have fhewn me; and now, if you pltlflfe, 
J !hall be obliged to ·you to {hew me how to divide by 
feveral figures. · 

Philo. You will foon learn it with care: you mufi: 
note there are 3 or 4 ways to work divijion; but as 
my intent is not for curiofity, but i1;1provement, I !hall 
only fhew you that method which is mofi natural a11d 
praclicable; you may at any time learn the refi; . 

2. Ofdirt;iding '7y z, 3, ormorefig11res. 

Rule. Fidl: fiek, or afk. how ·many times the figures 
in the di'Vijor are contained in the fame number of 
figures in the dividend, and put that figure in the 
fjUDtient. Secondly, multiply now the div;Jor by the faid 
figure in the- quotient, and place it und er thcfe figures 
in the dicvidend that you began to work with, always 
obfe1ving, that Lhe prolluci be not larger than the fi-

gures 
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tures in the dz'<Uidend; for if they are, you mufi rub 
out, or cancel the figure in the qu(}tient, · and pnt one 
of a lefs denomination, CJ hirdly , this being done, fah. 
trall now the produll from that part of the dividend it 
fiands under, and to the remainder bring down the next 
figure in the di<Uidcnd, placing, or j oining it to the lafl: 
figure of the remainder. Thrn /eek how many times 
the dh .1ifar is contained in thefe figures; then mul riply 
the divi/or by the faid figure; then fubtracl: again; and 

· la/lly, bring down the next figure in the d,<f.lidend, as 
before; an.d thus p1 oceed till you have no more figures 
in the dividend to bring down~ and the work is do11~. 

& Note 1. Every time you fubtrall, obferve whe­
ther the remaindir be larger than the di'Vifor ; for if it 
be, you m nfi put a larger figure in the quotient. 

Note z. Whenever you take a figure down from the 
di-vidend, and join it to the remainder, and that is Hill 
lefs than the divi/or; then always put a cypher in the 
1uotient, and bring down another figure in the dividend. 

An example or two at large will make it eafier. 

EXAMPLE r. 

Di-videnJ 
Divifor I 5) 19260( 1284 quotient, or anfwer 

I ) Qyotient I z 84 
-- multiply /;y 15 div;_/ur 

126 
120 ---60 

60 

0 

Now 
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Now obferve : having 2 figures in the dirvifor, I afk 
how ma11y times they are contained in the 2 firfl: fi-' 
gures of the di,vidend, (<Viz 19) and find it once; there. 
fote I fet I in the quotient. See.ondly, I multiply the 
dicvifor ls by I, fay1ng, once 5 is 5, onct i- is I, and place· 
it under the 19 Then, thirdly, fahtrall 1 5 from I 9, 
and there remains 4; and la.;1ly, · I bring down the _next 
figure in the di1Vide11d, ( ,viz. the 2} and join il: by the 
fide of the remainder 4, and it is 42; and now I begin · 
as at the firfi, and afk how many times 1 5 are contained 
in 42, and find it tv . .:ice; therefo re I fet down 2 in the 
ljubti-ent: then I multiply the dicvifor I 5 by 2, which jg 
30, and place it u11tler 4-2; this done, l /u6tra-ll 30 from 
42, and there remains l 2; and then- a-gain, I bring down 
the n-ext figure of the dh>iiiend ( <:.Jiz 6) and place it by 
the fide o't 12; and it is t 26. Theh I afk. how many 
times 15 I can have in 1 26, and find it 8 times; 
therefore, I put ah 8 i11 the quotient, and multiply 1:; 
by it, which is 120, which I place under 1 26 . Then 
I fahtrtzc1 I ~o fr-cm 1 26, which is 6, and bring down 
the }aft -figutt! in the di~idend, which is -a cypher (o) and 
it makes 60; then J feek how many times 15 I can 
have_in 60, and find it 4 times; then l multiply 15 by 
4, and find it jufi 60, which I plac~ under the other 60. 
and the work' is done. 

1l U L E. 2. 

Note r. When there are feveral figutes in the di­
rvifor, it is eafier for a learner to afk how many times 
the firfi figure of the di'Vifor is contained in the firil: 
figure of the dividnul, and place the times in the 
~'Zlothrtt; then multiply the whole di'Vi/or by the quo­
tient figure, and if the p1odull be mote than the fi­
gures which belong to the dividend, you muft make 
trial of a lefs figure, and put it in t?e fuotient. 

NtJte 
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Note 2. If the firfl: figure of che di=uifar be larger 

than the figure in the di<ZJidend, then take z figures 

in .the dividend, and (eek how many times the firfi: 
figure of the di-vi/or is contained in them. 

Note 3. You mufi remember, that in making trial 
how often the firfi figure in the di<ZJi_/or is contained in 

two figures of the dz<ZJiiend, it will fometimes appear 

to be Io, or 12 times; but obferve, it never can he 

above 9 at mofi, and oftentimes not fo many as it ap• 
pears to be. 

Cf'he Jame example farther demonjlrated. 

Let it be required to divide 19z.60 by I 5 ?. 
Fir-fl-, I fH the Ji<tJid-end down on a flare, and m:! ke 

a couple of crooked lines at the ends ot it, in the firit 

of which I place the divi/or~ thus, 1 s l 19260( 
and the other is to plate the quotient in. 

Secondlyb I afk how many times the firfi figure of the 
divifor i,; contained in the firfi figure of the divide11d 
and find it once, therefore I place a I in the quotient, 
and multiply the whole di<Vi/or by it, and place the 

produtt'und~r th~ two firfi figures of the di<Vide'lf1d, and 
fubtra& it therefrom, and it will fiand thi:.s '-

Second work. 

Remains 4z 

Cf'hirdly, To thii remainder 4 I bring down the next 
.figure, <ZJiz -z, (always making a dot under the figure 

I bring down) and it is 42 ; then I a!k how often the 

firfi: figure I in the divifor is contained in 4, and it 
is 4 times; but upon trial 2 I find 4 times 1 5 is 6~, 

therefore, 
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therefore, as 60 is more than 42, I mu{l: take a leis 
figure ; I therefore make trial of a z, a~1d find twice 
J 5 is 30; which I place under 42, and fubtracl it, an.d there remains 12, which fi:andi thus. 

'lhird work 

--
--R,maim 12.6 

Fourthly, I now make a dot under the 6, and bring it down by the fide of the 1 z, and it is 1 26; then I a!k 
how many of the firfi figures of the divifir. I can have 
in the firfi: two figures of the dividend, and find it 1 z 
times; but according to note 3, it never goes above .9 
times; therefore, I muhiply 15 by 9, and it is 13 5 ; 
now I can't take 13 s out of l 26, therefore 9 times is 
too much and I make trial of a leis figure, to wir, 8, 
which I put in the quotient, and multiply I 5 by it, which 
is 120, and place it under 126, and there remains 6, 
which fiimds thus: 

Fourth <work. 

15)1926o(I2;g 
t 5 . .. 

42 
30 

126 
l:Z.O --

Remai111 16 
Lajl!,, 
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lajlly, I make a dot under the cypher (o) and bring 

it down by the fide of the 6, thus, 60; then l afk hp\V 
many times the firfl figure of the divifar is contained 
in 6, or the ~ne1 in 6 is 6 rimes; but upon trial, I find 
it will go but 4 times; therefore I place a 4 in the 
quotie11t, and multiplying 1, by it, find it to be ~o, 
which 1 place under the other 60, and there remarns 
o, and the work is done, as under. 

Lafl work. 

Dh;ifor 15)r926b(1284 quotient 
I 5 ... 

42 
30 

. 126 
120 

60 
60 --

0 

Proo_/ 
I 2 84 quotie11t I, divijr;r ---

Producl I 9260 di-vidend 

!Cr Note, The reafon ot rpaking dots under e1ery 
tigur~ you take down, is becaufe you may not mifiake 
which figure coi:n::s next in cour{e; but when you are 
quite perfect yo..i need not trouble yourfelf with them. 

'Tyro. Tr.is is a pla;n demonfiration, and I fee now 
the manner of working di'Vifion 1 though, I own, I am 
not perfea. yet, 

Philo. I fhall give you an example or two more 
th en, and fhew you at the fame rime how to prove it 
by addition. 

Ex-
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EXAMPLE 2, 

Di'Vide bJ 375)24172196(64459 .Anj<Luu· 
*.22~0'' ' • 

1672 
*1500 64459 -- 375 

1721 
*1500 32229~ 

--- 451 21 3 
2219 193377 

*1875 --
24172125' 

3446 7 1 add re1JJ, 

*3375 
24172196 proof 

Remains '>I 7 I 
--

Proof 24172196 

Cf'-he _ P R O 0 F. 
This example is proved the farne ~s the laft-, by 

multiplying the quotient by the dicv;Jor, and afterwards 
adding the remainder to it. 

PROOF hy ADDITION. 

Though multiplication be an infallible proof of divi­
jion yet in large fums; addition is much fuorter and 
eafier, and when the work is right, is as infallible as the 
other. l f indeed it be objeeted, that a boy may vamp, 
or alter the figures (as ih proving multiplication by the 
crofs) in order to make the ium come right, there is 
the fame reafon to fuppofe without his .l\!lafier's in­
fpeclion) that he may alter his multiplication furn, when 
he comes to add it up, that it may fall right with t he 

Iii-
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Jirvidend. Befides, as in the very work of every di­
cvifion furn, the dirvifor is naturally mu 1tiplied into every 
figure of the quotient, what need it to be done again ? 
And I perfuade -myfe}f, that thofe mafiers, that have 
made ufe of this method of proving di'Vijion, will ac­
knowledge, that it is nor only much ea!ier to the fcho­
lar, but alfo much more improving; becaufe he rnufi: 
fot his figures in order, right under one another, or elfe 
he will be puzzled to add the furn up: he cannot there­
fore avoid improving himfelf (in fome meafure) by 
this method. 

'lo prove Divifion bj Addition . 

Rule. Add the Remainder of all the different pro­
ducts of the di<Vijor together, in order as th ey fiand, 
and their fum will be the fame as the dirvidend. Or 
thus: add the remainder ( if any) and all the lower 
lines t@gether in order as they fiand, and you will 
find their fum the fame as the Jirvidcnd, if the ·work 
be right. 

N ot e, in example z, I have made flan; (thus*) againfl: 
thofe., figures which are to be added together; which 
you fee is the low er row of the two; tor the top ro w 
ts never added. 
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't 'WO example1 with their proofi. 

EXAMPLE 3• 

_Di<uide hy 5267)821695074(156008 an/·u:or 
•5267 ..... 

4 

--------
2 9499 

*2 6335 

3 1 645 
*31602 

Remaim *938 

Proof 821695074 

Remains 

Proof 

EXAMPLE 4. 

3994-i 
:J(,39°3 2 

*9 1 37 ---
94o76257 

,.:.: 

. .. ... 

Here in the fidl: example, T take ail the lower lihes 
of the two, againfi which th is mark (*) is placed, and 
beginning at the remainder, I fay 8 and 6 is 14, 4 and 

I carry 
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1 carry 1, to 3 is 4, and _3 is 7; then 9 and r i~ 10, that 
is o, and I carry I to 2 is 3, and 2 is 5 ; then 4 and 5 . 
is 9, then 6 and 3 is 9, and 7 is 16, 6 and I ca1ry r, to 
1 is 2, and 3 is r;, and 6is11, that is,, and I carry 1, 

to 3 is 4, and 6 is 10, and 2 is I z, that is 2, and carry 
1, to 2 is 3, and 5 is 8. And thus you may proceed to 
prove the otb.er example. 

cryro, I confers I could not have thought it had bee11 
fo eafy; and it is (in effect) proving it by Multiplica­
tion, as you ·obferved. 

Philo. I am glad you underfiand it; and I hope you 
will ta·ke fuch care -as to have no ·occafion to p-ro\ e the 

work at all. Perfons in bufinefs, CT;•r#, csnnot go thro' 
.thefe forms; if they fufpetl they have done wrong, they 
look over the work a frc.ond time, and thlt is a fuffici­
~n-t proof in general. 

' Of Co·NTR.A cTJOlf s, 

9yro. What is the uf~ of contracl'.iom? 
F hilo. When the divifor confifis of fet"era1 cypher; 

after a ·figure, or figures, then cut tht'm all off, or {e 
parate them from the figures with a da01 Gf your p~n 
or pencil; and alfo remember at the fame time to cu t 
off as many cyphers or figures in the dividend; th eri 
work the furn ·as if foch cyphers never had been there 
-at all, and you will have the fame anfwti.r. 

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

l jooo)925olooo k 2 I 00; 5 4 7 6 2 I 0 0 

1369 An/. 

Hrre cut off alJ the cyphers in the divi (o_r , and ac 
many cyphers in the dividend, and divide only by the 
fingle figures, and if any thing rem ains .I fet fr after 
it. As in example 3, there is 6 remaim, which I fo t 
after the anfwer, thus,- 6. 

F 'fy r 11~ 
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Cfy1·0. This is eafy enough ; and now, ff you plea{(>; 
I 1h0uld be glad to know what you mean by Di<Vi_/irm 
of Parts. 

S E C T I O N. 1.· 

D I V I S I O N 'of Parts. 

Philo, DI// IS ION of farts is the dividing by 
any two fingle Figures in their Parts, which 

z Figures multiplied together will be equal to the Di<Vifar. · 
<Jy1·0. I do not rightly apprehend you. 
Philo. You remember, Cfyro, in f0!ejlions of · Multi­

plication, that when :my number was given in the , 
table, you found two fuch figures, which, when mul­
tiplied together, would make th'at number; fo here alfo 
you do the fame, only with this difference, that you 
here divide by them infiead of rnulriplying. Thus, fup­
pofe I was to divide by 24, by 32, by 48, o~ by 72, I 
firfi divide by 3,' then by 8; ·for 3 times 8 is 24, and 
the la.fl: Quotient is the anfwer, S.o if I divide by _48, 
I divide that number firfi by 8, and then the !0!otient I 
divide by 6, and have the proper anfwer, &c. · 

EXAMPLE I. 

Here 6 times 4 is 24. 

Fi-rft hy 6) 2748 ~otient /;y 6' , 

V'hen °Dy 4) 687 ~otient hy 24 ... 

Ex-
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ExAMPL£ 2. 

Di-vide 1z~216 /;y 72. 6 times rz 1s 72 

Firjl '1y 6) 2 l 036 ~otiext by 6 

V'hen /;y 12) 1753 !0fctient hy 72 

Cfyro. I underf1:and you; this is only then the reverfe 
of ./'.tlultiplication. 

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

'. ' 2, Of di'tJidiwg MONEY. 

Divijion of Money is j11fi the reverfe of Maltiplicatiott 
if Money; tor as in <Jl_ue/lions of Multiplication, the mo-
11ey fo encr-eafed fo many times, according to the given 
number; fo here the mon ey is decreafed, or divide-d in­
to as m;1ny parts as the g:ven number is. 

r will be eafi<:'r to your comprehenfion to take an 
example in Multiplication, and prove it by Di--vijion. 

If 1 ell cofi £. "-z - 3 - 8 What cofi 40 ells r 

, 8 

5 

8 

.9 · 9 - 4 
5 - --

40 £. 47 - 6 - 8 Anf. 

· -p ROOF by D1v1s1o'N .• 

I. If 40 ells cofi £. 47 - 6 - S, what cofi I ell? 
Here l divide back by the [, me figures I mult.iplicd 

by, carrying the pounds ·to the fhillings, and the re­
mainder of the !billings to the pence, doing by tr«;enties, 
and by twe/rves, as in Addition. 

F z by 
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/;y 5) £ 4 7 - 6 - 8 

f7;e11 hy 8) 9 - 9 - 4 Price of 8 

£.I-: 3 - 8 Price of I An.f. 

Here I divide firl1: by ~, faying, the 5's in 4? is -, 
t'imes 5, and z over, which is £.2; this £.2 l carry 
to the 6s. and it is J..2 - 6, or 461. then I fay the s's 
in 46 is 9 times 5 is 45, and I ovoc, that is I fhilling, 

· which I carry to the 8 pence, and it is JJ, 8d. or 20 
pence, then I fay the s's' in zo is 4 pence. -Now I di­
vide this £.9 - 9 .- 4 by 8, faying, the 8's in 9 is 011u~ 
and £. 1 over, which I carry to the 9 fhillings, a_n<l it 
is£. I - 9, or 29 fhill.ings; then I fay, _the 8's in 29 i! 
3 times 8 is 24, aod 5 fuillings over, which I · carry 
to the pence, and it is 51. 4d. or 64· pence; then l 

- fay tfie S's in 64 is 8 times. So is the price of I tll £. I - 3 • -8; as appears alfo by the work ,of Multi~ 
/li,atian. ' 

ExA MPLE z.. 

· Suppofe £ 88 • ~ - o be divided among 56 poor: ~i .. 
dows, how mud{ is the thare of each? 

/,y 7 )£88 - 4 - o Here 7 times 8 is 56~ -----
/;y 8) 12 - u - o Share of 8 -----

.An/. 1 - 11 - 6 Share of each . 

If you underfiand the nature of multiplying any (um 
lty ~ny figure, you fee you may as readily divide it back 
agam. 

cfy,o. Sir, I fee the way of working it very plain­
ly. Have you any thing farther to add . 

Philo. Nothing more, 2s you fay you are perfea; 
,8nly fame queftions for to exe~ife you. 

3• QE!ST!ONS 
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3· Q_yESTIONS to exercifi DIVISION. 

l. Divide 8z230648!) by 171 5. Anf 479479• 

2. Divide 15034804s by 28s, An/. 52 7 537· 

3. Di.,ide 47 1987 14 by 63 57 ~ A 11J. 7 42 5, and 43 46 
r~ains. 

Q!!EsTIONS in MoNEY,. 

J. Divide II. 161. 8d. into 5 parts. Anf. 7;. 4tl. 

2. Divide 4/, 81. Id. f into -g p arts, An/. 9t. 

t;d. f. 
· 3. Divide 2 5/. 51. 4d. into 3 2 parts. An/. I 51. 9d. f. 

4. A g-entleman left by wiU I oo pounds among 3 

fcore (or 60) poor perfons, to be paid every Chriflmas­

Day, how much is each to receive ? 
1 leave this lafi: queftion wholly for the learner to 

do. And now, 'T;·ro, you are come to that rule, in 

which you will exercife all the other four; therefore, if 
you be not pe,rfect, you will be at a lofs very of ten . 

' 
D I A L O G U 1i. .VL 

,,., ,; 1•A ,; 

S E c; T I O, 1N I; 

Of R E D U _C T 1 0 N. 

lf'yra.wH·A ~ is R~dulliO'II, ~nd ·what does it teac-h ? 
Phrlo. Redullion _1s a ru.le compounded of 

·;111 the foregoing rules; being a p_roper exercife for t~e ­

better perfefling you in them. · It teaches to reduce 

things of one denomination into another, · and is of e-x­

celb1t ufe in common affairs of li te. 
F 3 Cfyroo 
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c!jwo • . How many parts is this rule divided into' •? P/Jil1J. Two. I. ReduElion a/anding . 2. Rednclio11 d,fanding. 
'T_Jro. What do you mean by Redr:flion afcendin~? P hi/a. Reduclion o/cending i~ when things of a ./ma.'/ .i re rulv.ced, or brought into thi r.gs of a greater crno­mination ; as farthings into pence, pence i,,to fhillings, fl.iillings inro pounds, or ·ounces ioto hundred w~ights: And thiJ remember jg done by Di'Vijion only, by dividing by as many of the lefi, as make one of the greater de­r-1ominatio.1. 
Tyr~. What do you mean by Redullion de/cending? Philo. , Defcending is j uft the reverfe of the other; for,:, by Red'ltE!ion defcmfling, things of a great are reduced or brought in to things of a /ifs cenomination ; as pounds into fhillin gs , fhiilings_ into gence or farthings; Cv.:u. into. pou-nds, tom into quarters, rniles inro yards , yard_s into in-<::hes, .and- the like; ~nd tbi1 r~member is ~1:,,-,·ays <lone by MJtltzj,lication. on'y, by multiplying the treater <.lencm; pation by as many as it contains of the /ifs denominat ion. _ Tyro. Tb~n [ find Redz,c?ion d1cendi·ng is the eafier of the two, as i·, is performed by Multiplication only. · Philo. Jt is fo: And that is the reafon it is com­monly taught firfi:. -

Note, 1 ihall prove every furn of Redullicn de./cending, by R edufii.on ofcending, and then ycu will fre the ~atUie of both . 

1. Of REDUCTION defcending. 
'l_yro. How do you fay th is is performed ? · Philo.- By this rule. Mult iply e'Very denomination · '1y as" many as the 11txf lejs denomination contaim, and Jou ha'Ue the an/1.1.er, which is called Reducl:ion defcending. Then to prove the work, di:uide hack by the /a,lfe figures ) 'Ou mulripfed by , and_thi1 is ca!led a(cen<'.ling . A .few quefhons will make 1t plain to you. 



Of REDUCTIO~. 

12,gfjl. 1. In 12 pounds how many fhillings ? 

£. IZ 
Multiply by 20 Shillings in a£. -.An/. i40 Shillings 

P R O O F eJjcendinz, 

In z40 fhillings how many£. flerling? 
Here l divide back by 20, as before l multiplied. 

z\0)24\0 Shillings 

£. 12. An}. 

115 

Here I cut off the cyphers in the Di'Vi/or and Di<t ;. 
tlmd with a da{h of my pen, ar.d divide by 2 only, and 
the anf wer is 1 2. · 

Qyefl, z, In[,. 23 - 14 s, how many fhillings and 
pence. 

£.23-14, 
Firjl by zo and take in the 14. 

11 

474 
'!hen hy IZ 

5688 Pence. 

PROOF. 

In 568 8 pence how many fhillings and £'s fterling. 
Divide by 12)5688 Pence ·. 

'Then 6y 2!0)47\4 Shillings 

£. 23 - 14 as above 
F 4 Here 



OJ REDYC'FIO.N. 
Here I divid'e by 1 2, and it brings the pence fot(} :Chillings; then I divide by 20, cutting off the CJpher, and cnttrng off the 4 alfo: Then I divide by 2 only, faying, the 2's in 4 js twice, the z's in 7 is 3 times 2 and I over, which I I place before the figure 4, that I alfo cut off, and it is 14 lhillings. · This is a general ru/j; ;bfarve, that when you cut oft ~ny figure, or figures, what remains in dividing mu.ft be placed before \hem, and is the true remainder, 'Iyro. - This is very platn I own. · Philo.. Tl.len we will proceed to ~tflion 3:. 

~ej!. J, In£. 45 • 17 - 6¾ how many fiiil:lingt., penc~, and farthings? 

£. 4i . , 1,7 - 6¾ 
20 

- 917 Shilling,s 
~J 12 

l 1010 Pence 
by 4 

.An/ 44043 Fartliin.gs 

l-krt I multiply£. 45 by 20, and take in the 17 fbil .. lings, faying, o is o but 7 i-s 7; then twice 5 is 10, and the I by the fida of the 7 fuillings is I I, that is 1, and I carry 1 ; then twice 4 is 8, and I ts 9, which is 917 fhillings. Again, I rnulriply -the fhillings by 1 :z, and take in the odd fixpente; and laji_b•, I multiply the pern;e by 4, and take in the €:dd 3'- farthings, fo ii tke­work dcne . 

FROOP\. 
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PROOF hy Reduclion afcending. 

I n 44043 farthings, how many pence, fuillin gs, and 
pounds .fterlitrg? 

H€re I dividt.! only back by the fame fi gures I mul<t i-
p1ied by, and it is d.one. 

Divide hy 4)44043 farthi ngs 

/Jy _12) 1 to IO pence, and 3 farthings over 

by zl0) 91!7 fhillings, and 6 pence over 

£. 45 .:. 17 - 6 ¾ as above 

Cfyro, I underfi:and it very well indeed. 
Philo. Then I need not inftrua yoii any more till 

fo me difficulty offers. ., 

!0fejl. 4. In £9-9 - 19 - I 1 ¾, how ma ny fhillh1-g39 
pu1 ce, and farthings ?_ 

£.99 - t g - 'I I l 
Mu iiply hy zo 

1999 fhillin gs-
/;y 12 

23999 pence 
/,y 4 

95999 farthings 

l a 
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In 9 s 999 farthings, how many pence, fhillings, and pounds 

Dirc;ide by 4)95999 farthings 

hy I 2 ) 2 3999-3 ' -

hy 2!0) 199!9-u -

£. 99 - I 9 - I I¾ 

5. In 30 guineas, how many fhillings and pence? 

. 30 guineas 
•.,, ,. 21 fhillings make 1 guinea 

30 
60 

630 fhillings 
12 

7560 pen~ 

PROOF. 

In 1650 pence, how many fhillings and guineas ? 
. . 

12 J7 560 pence 

21-) 630(30 fhill. anf. 
63 

00 
. 

And th11s you fee, 7yro, that any furn, of any name 
e,r denomination, -may be reduced to another. 



Of ~EDUCTION. 

f!.!!ejl. 6. In£. 472 - 15 ihillings, how many crowns, 
fuillings, groats, and pence? 

£. 47 2 - l 5 
Multiply /;y 4 the crowns in a£. and count the 151. 

for 3 crowns, faying, 4 times 2 is 
Crowns '1 89 l 8, and 3 is 1 1. 

s fhillings 1 crown 

Shillings 945 5 
3 groats 1 fhilli n g 

---
Groats 28-365 . 

4- pence 1s 1 groat 

Pence 113460 an/. 

PR O OF; 

In 113460 pence, how many groats, fhillin gs, 
crowns and pounds. 

Dicvide hy 4) II 3460 pe11ce 

by 3) 28365 groats. 

ly 5) 945 5 fhillings 

hy 4) 1891 

£. 472-3 crowns over, 'V;Z.. -1 5 iliillings, 
as above. 

Note 1. To bring pounds into pence at one operation, 
multiply bf 240, becaufe 240 pence make I pound. 

To b ;ing pounds into farthings at one operation; 
,multiply hy 960, the farthings in a pound. On the 
contrary. 

Not4 
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· N,r, z. To bring pence into pounds, dirvide by z4(j To bring far;hings into pounds, di-vide by 960. 

AV O IR D -U PO IS-WE I G HT. 

~ejt. 7· In 17 c. j fYI. 15_ lhs, aow many Cwh grs. and lbs. 

c. ff,.. 11'. 
J 7 - 3 .- I 5 
4 qrs. make I CcuA. 

- Here I multiply by 4, and take in 7 I q,:..s. the odd 3 quarters; thcrr I multiplY 2.8 //,. 1 qr. ·by 7. 8, and take in the odd 15 poundip,, - and the work is dqne .. 
573 

143 

2003 lbs. A1tf. 

PROOF •. 

, In 2003 p(mnds weight, how many quarters o · hundreds, and hundred weight ? 

28)2003(7 I fjrlo 
196 -

-43 
28 --
15 J!,. over 

--
·I 7 - 3 - rs- as before c. IJrS- lb. 
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~Pjl. 8. In 17 C. 3 qrs, 15. }b. how ma ny frJ · lh .. 
and oz. 

C. qrs. ll. 
17-3- 15 

. '/Jy 4 , NrJtt, The following method is very 
ufeful in many cafes to reduce h\in• 
dred-weights into pouads, being botll 
fbort and expedi tious, cviz.. -

71 qrs,, 
28 

573-
143 

2003- l!J_• 
16 

1201-8 

2003 

32048 o.z. aef. 

* Set down the hundreds 4 times un­
der one another in the foll.owing man­
ner, and add the odd pounds befides,, 
gives the anf wer. 

17 Cwt. 
17 

1-7 
17 

99 16. in 3- qr, .. i5. U, .. 

2003 lh . * 

PROOF .. 

In 32048 ounces, how many 16s. qrs. an& (!Jvits~· , 
Divide· this back again by 16, 28, and 4, and y-G\l· 

will have J 7 C. 3 frJ . 15 lb.. . 

cg 

J .. I 

TROY. 
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T R O Y - WE I G H T. 

fllutfi. 9. In 5 l!J. 2 oz. 14 dwts. of filver, how many oz. dwts. and grs. 

.. 

12 oz,, 1/h. Cfroy hy 

lh. oz. d-wts • 
5 - 2 - 14 

1 2 and take rn m 2 

62 oz. 

oz. 

zo dwts. I oz. by 20 and take in 14 dwts. 

z4 gr1. 1 d-wt. 6y 
1254 dwts-.. 

24 

30096 Grains An/ 

P R O O F. 

Divide back by the fame figures, 24, 20, and 1 2, and .have a regard t0 the rema.ind·er; you'll find it 5 lb. z oz. 14 dwts. Do you now underftand what has ·been fhewn you? . 
'Tyro. I do very welJ ; and I can fee that reduclion ofiending is only the proof to the other, and that they ' prove one another in every ref pell:. 
Philo. If you are perfell: in what I have fhewn you, there is no occafion to run through all the weights and meafures, ,for they are done after the fame manner, _ CJyro. I know it, Sir; but every example is a freili encouragement. 
Philo. True; and I am as ready to give them, 

DRY-



OJ REDUCTION. 

I 
D R Y - M E A S U R E. 

9.ueJl. 10. In 14 loads, I 5 bu!hels, how many 
bu!hels and. pecks ? 

L. B. 
14 - l 5 

4o bufhels 1 load, mult. !Jy 40 and take in the I 5 buih. 

575 
4 Pecks I bufhel 

2300 Pecks An/. 

P RO O F • 
., 

In z 300 pecks, how· many bufhels and loads? 
Divide 2300 by 4, a.nd that ~otient by 40, and 

15 will remain; which i5 14 loads, .1,5 bufhels. 

L I Q_ U l D - M E A S U R E. 

!{}_ueft . ·1 I. Jn I 2 Hog{heads· of wine how many 
gallons and pints: 

1 2 Hogfheads 
!Jy 63 Gallons in I hogiliead of wine -

-g6 
72 

· · 7 56Gallons . 
/;y 8 Pints I Gallon. 

6048 An/. 

IP ·R, 0 0 F. 



()/ REnu·cTION. 

PROOF .. 

Jn 6048 pints how many gal.Ions and hogffieads ?' Divide this b'ack agarn by 8, and by 63, and you "ill have juft 12 hogfheads. 

B E E'. R - .M E A S U R E. 
~'-fl. 12. fo 18 butts. Qf beer· how many hogf-lieads and g~llons ? · 

1 8 butts-
~y 2 hogfh~ads- 1 butt 

36 hhds. 
Gy 5 4 gallons 1 hogfhcad 0 £ bee!' 

144 
180 

19,44 gallons An/. 

PROOF. 
'In 1944, gaTionJ of beer, how many hogfheads- anrl l,uus ? An/. 18 butts. 

C L. 0 T H - M E AS U· R E. 
~4e_ft 13. / In z-6 yards, 3 quart6rs, how many ~uarters and nails ? 

rard.s qri. 
z6 - 3 • ~Y 4 quarters I y.ard,. a.nd taki .m t~ 3· f t"Jo'. -

1'07 qrs: 
/;y 4 nails I tp•. -
,iz8 nails •. 

J>ROO P-

i 



0/ ~EDUCTION. 

PRO OF. 

In 428 nails, how many quarterli and yards ? 
Divide 428 by 4, and then by 4 again. An/. 26 

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

great Service in the Rule of 'l'hree Dirt8; where it is 
often required to reduce yards and ells into quarters, 
and the contrary. 

~ejl. 14. In 26 ells E11glijh, 3 quarters, how many 
quarters and nails? 

Elh qr1. 
16. 3 

5 qn, 1 ell Englifo.· -133 qrs, ,J 4 Nails I qr. -532 Nail~ 

P R O OF. 

Jn B :z nails, how manY, -quarters and ells E~gli/h P 
Divide 5 3 z by 4, and by 5, you'll have 26 ells .lint• 

lifo, 3 qrs, .. 
~uefl, 15. In 26 ells Flemijh, 2 qrs. how · man, 

-quarters and nails 1 

.Elli Fl . . qr,. 
26 • 2 

/Jy 3 qrs. J ell Flemijb, take in 2- qrs. -So qrs. 
/;J + Nails I qr, 

· 320 Nails. An/. 
}>ROOF. 



OJ RED·UCTION. 

PR O OF. 

In 3 20 nails, how many quarters an~ ells F lemifh?, ' Divide 320 by 4, and by 3, you'll have 26 €lls FJe-mtlb. i qrs. 

L O N G .. M E A S U R E, 

.t ~tfl . . 16. I,n 927 miles, how many yards, feet, 
and inches r 

In 1 mile are 

l I 

9z7 Miles 
1700 Yards ----

5~620 
6489 
927 

103 1520 Yards 
3 Feet I yard 

----
PROOF. 

J n ,5 8734720 inches, how many feet, yards, and miles. 
Divide back by the fame figures, you'll have at laft 927 miles.-· · 
Note, I {hall give you a fuller example in this rule, -when we come to Compound Reduclion, there being Di. evijirm 1e4uired wheu you ar.e .to bring rods into yards. 

LAND~ 
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L A N D - M E A S U R E. . . 

~ejl. I 7. In 54 acres how many roods .and PC?1es ? 

54 acres . 
4 roods 1 acre, by 4 or multiply -54 by 160, the 

rods in an ,acre give 8640 
216 rods. 

40 rods 1 rQod, /;y 40 -rods 8640 
P R O O F. 

In 8640 rods or poles, how many acres? 
Divide by 40 and then by 4, or divide 8640 by 160, 

~nd it gives 54 acres. 

·S Q,_U ARE - MEASURE. 
Q.uefl. 18. In 217 fopiare yards, 5 feet, how ma'l!ly 

fqu>l1 e feet, inch,es, arid fq,uare quarters? 

Square yards Feet 

9 fquar_e feet 1 yard, by 

I 44 inches 1 foot- r 

16°fqunrc qrs. l inch 

217 - ; 

9 

1958· fquare feet 
144 

78J2 
7832 

1958 

281952 fquare inches 
16 

4S !I23z fquare quarters, 
PROOF. 



OJ REDUCTIOK. 

-if> R O O F. 
In 45 1 123 2 fqu·are quarters, how ma.ny (qua re· inches, feet, and fquare yards 1 
Divide th.is rium ber back by I 6, you have fquare inches; then by 144, you have fq-uar,e feet, and lafl-/y► by 9, you'll have 21, yard!!, 5 feet~ Note, That 12 times 144, or 172.S- folid i11ches make a fa/id foot t fo that you are to multiply foliJ jtet by 17 28, to bring them into fa/id inches, and on the con­trary, to ~ring folid inches into fa/id feet, you muft lliviJe by .17z8. 

· T 1 ME. 
• !f'...ytfl. 19. How many days, hours, mint1tes2 il1d feconds are expired fince the birth of our Lord and S,niour .Jt/u1 Cbrift, fuppolin,g it -1767 years, 217 tlays, 17 hours, and 3,, minutes, an,d allowing juft 36;. days to •a year. 

rettrs days hours minute;, 
1767-217-17-35 
36) --·--

. . -------
645172 days. 

2.4 

258069> 
129034> ----
J 5 484145 hours-

60 .. 

g290487 3.5 minutes 
60 ------

55742924100 feconds 
PROO.S. 
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P R O OF. 

In 55742924100 feconds, how many minute~, hours,. 
-days and years? . • 

· Divide fhis by 60, 60, 24, and 365, and you.will find 
i767 years, 217 days, 17 hours, 35 rninu fes. 

:t: Note, According to your tables in time, 36) 
<lays 6 -hours make a year ; therefore,. as many years 
as are given, y0u mu.ft multiply them by 6, and add 
them t0 the ·houi s. · 

f!_,Nejl • .20. I.f a lad be juft 1 :z Jears old, how many ·• 
hours are fince e~pired ? -

12 years 
• 365 ~-

"1,380 days 
. 24 

io5120 hour--s 
.add 7 z odd hours 
.--

J 2 years .. 
:t: 6 odd hours 'in I year 

7.z o<ld hours in 12 years 

• Nott, Though I_ re:t s65 ~nder .u, yet I multipfy 
.365 by 1.2, b«aufe .it is done in one line,. 
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S E C T I O N II. 

Of COMPOUND REDUCTION. 

<Jyro. w HY do you call this compound 1·tduflion? .- Philo. Becaufe it 'is compounded of mul-. tiplication and divijion, and cannot be done without both. CJ"yi-o. What is its particular ufe? 
Philo. It teaches us to reduce any fort of fortign money into pounds Jlerling, and the contrary ; fo that it _is ufc:fol in all bufinefs ·and traffic, as appears by the following table and examples. 

A felefl ALPHABETICAL TABLE of foreign coins. 
' 

NAMES. 
Abafhee 
Afar --­
Afper -
Beffe -
Capan 
Ca peck 
Cohan 
Chrifiiana -
Copfiake 
Crufado -
D itto 
A Crown --

1D~tto · 
Ditto 
Ditto -
A Dina -

· ·A Dollar 
A Lion Do11ar 
A Crofs Dollar 
A Specie Dollar 
A Zealand Dollar 

Yaltte Sterling. 
16 pence 
6s. 8d. 
3 farthings 
3 hal ff ence 
3 pence 
I penny 
30 fhill ings 
16 pence 
1 !hilling 
6s. 2d. 
2J. l O. 

4J. 6d. 
5s. 3d. 
7s. 6d. 
J /. ZS. 

I/. I OJ. 
4s. 6d. 
4 fhillings 
4J· 2d. 
5 fnilli ngs 
3 fhi 'iings 

f/7hat Country. 
Pajia 

· Ditto 
Cf'urky 
Perjia 
Ea/l.Jndia 
ldu/co-vy 
Japan 
Src.1Hden 
G rmany 
Ditto 
Portugal 
France 
Flcrence 
Rome , 
Barcelona 
Aleppo 
l rafy 
Al,ppo 
Holland 
Ditto 
Ditto 

Old 
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NAMES. 

Old Philip's Dollar --­
Leopold's Doll-ar ---­
Rudoiphus's Dollar 
Prince 0f Orange's Dollar 
Maxamilian's t)ollar 
Ferdinando'.,, Dollar 
DoHar 
Dollar 
A Rix-Dollar of the empire 
A Ducat ' 
Ditto 
A /Yalentia Ducat 
A Sar~goza Ducat - ­
A Barcelona Ducat 
Ducat 
A Ducatoon 
A piece of Eight in common 
A Mexico piece·•of Eight -

A Peru piece 
A Florin 
D 'itto 
Ditto 
.Ditto 
Greven 

-·-

Guilder, or Gilder 
Ditto gold - -
Ditto of Noremherg -
Ditto 
Ditto · -- - --
.t\. Harpur 
A Livre is .20 Sous 
A Mark -

Ditto 
Ditto 
~ark-Lups 
Meif~ -

Sterlinl1'. 
0 

5 fhiliiogs 
4s. 3d. 
4s. 4d. 
4s. 4d. 
4s. 5d. 
4s. 3d. 
2S. 3d. 
ZS, 3d 
4s. 3d. ¾ 
4.r. 8d. 
4.r. 8d. 
5s. 3d. 
5s, 6d. 
6 fhillings 
5 fhillings 
6s. 3d. 
4s. 6d. 
4.r. 6d. and 

4s. 4d. ½ 
4s. 5d. 
4.r. ·4d. 
3s. 4d. 
2S, 6d.· 
2 fhi,ll in gs 
I !hilling 
3.r. 8d. 
4s. 9d. 
7s. I·d. 
5 friillings 
18 p~nce 
9 pence 
1 8 pence 
13,. 4d. not 

current 
16 fhill ings 
2 fhil!ings 
3s. 9d. ¾ 
15 pence 

131 

Country. 
Hol 'and 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Dantzick 
S:weden 

·Germany 
Hungary 
P o-land 
Spain 
D/tto 

-Ditto 
Naplc1 
Ho/lam/ 
Spain 
Ditto 

Ditto 
. D itto 

Gtrfltl}ny 
Sicilv 
Helland 
Mt~/co'7.ly 
Germany 
D ino 
Ditto 
Portugal 
D antx ick 
lrijh 
France 
E11gla~d 

Denmark 
Germany 
Poland 
Eafl-lndia 

Mill-



'NAMES, 

Mill-Ree (is 1000 Rees) -
A Moidore, marked 4000, 

or 4 times 6,. 9d viz. -
An Obb or Cobb½ a Harpur 
A Pattacoon, or Pettavoon 
A Ruble 
Seraph 
Timph 
Tical 
Tari 
Toman gold 
Zachin --
.Zelot - --

Sterling. CoimhJ"• 
6s. 9d. nearly Portugal 

.27 fhillings . 
4d. ¾ penny 
41. 8d. 
10 thillings 
5 fhillings 
7 pence 
2/. 1 6i. 3d. 
5 pence 
3I. 6i. 8d. 
7,. 6d. 

:J 1 7a i" penny. 

Ditto 
lrijh 
Spain 
111efco~ 
1'urky 

. PolanJ 
China 
Sicily 
Pe,:fia 
Ymiu 
'f.urky 

Here follows another ufef ul table. 

AT ABLE if the j11JJ lYNght if the cujJomary gold coin-s 
ujed in England. 

liJwtJ. Grain,. 
A Port 9 - 5 Note 1. Thefe a11 weigh 
½ Port 4 • I 4- fomething more than is fet 
A Moidore 6 • 2Z down in the table; but as 
½ Mo~dore 3 - I I they are fractional parts I 
Guinea 5 - 9 have omitted them, 
½ Guinea 2 - 16 
A Pifiole 4 - 8 

.Note z. If a guinea don't want above 7 grain!, a 
moidore above 9, and a fix and thirty above 12 ~rains 
·of weight, you may fafely take them. 

Note 3. Scales and Weights for this purpofe are made 
by Mr 'John Kiri, i-n St. Pau1's Church Yard,, London. 

'Tyro. I am obliged to you, fir . 
Philo. And now, 'lyro.:, 1 will give a Variety fuffident 

for any careful learner to do any quefiion relating to the 
· common 
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common courfe of bufinefs-: but before yon begin, I 
would defire you to mind the two foliowing obferva­
tions. 

Oh/ervation I. When bne furn of money, or any 
weight or rneafure, 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 Divider.d of the fame 11ame. That is, if the Di­
r:vidend be pounds~ pence, yards, 1hillings, &c. your 
JJicvifor mufl alfo be of the fame name. 

Ob/er'Vation z. Take ,notice likewife, that your Re­
mainder is always· of t~e fame name as your Div idend 
and Dfrv/jor; be'if what it will. Thefe o'bfervations kept 
in memory, will he of great fervice to. you in the Rule 
of three direll, and in all common rules of arithmetic. 

1. ~efHons i1t Compound Reduction . . . 
In s 24 moipores how many pounds? 

3 24 moidores 
I moidore z 7 fhillings 

226~ 

648 

Shillinis 210)87418 fhillings 

£,. 43 7 .. 8 fhrllingg 

2 . A Merchant at London de1Jvers to his co;refpon• 
,denr as _much br?ad-cloth as comes to£. 547 ·- 14 - "J; 
and he is to receive the fame in crofs dollars, at 

4
s. ul. 

each . How many mufi he receive i 
G Ru!~-

' 
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Rule. Bring the money into pence., and divide by the pence in 1 dollar. 

..r. d. 
4-z 

12 

£. 547 • 14 - 7 
zo . 

109;4 fhillings 
J 2 

Pence in a dolfar 5lo)13145 5 pence 
---

2629 1 crofs dollars. An/. 
• 3 • . How many crufad0es, at 61. 2d. each, Il)ufi: be paid for iooo guilders of Noremberg, at 7s. id. each? 

J. d. 
Crufado 6 - z 

12 

74 pence 

I 10 

74 --

1000 guilders 
85 --

7 +) 8 5oeo( II 48 
74 

48 pence . 

. An/. 1148 cruTadoes and+ fhillings 

J. "· 7 - 1 guilder 
12 

85 pence 
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_ . ~e/1. 4-. How many rix dollars, at 4,_. 3ef. ¾ each, 
nray I receive for[,. 17 50 - 1 5 - 6 ½ fierlmg ? 

Rule. Bring the fterling 1nonef into farthi~gs, ani 
qivide by the f~rthings in 1 dollar. 

J. d. [..17i;o-15-6f 
4 - 3! 20 

12 - , 35015 furl1. 
Sl 12 

4 - 420 I 86 penct 
205 4 

Farthings in I doH·ar 205)1680746(8198 riicc.foll. A,if. 
I 640 and 1 5,6 farth. 
~- or 1s. 3d. 

4°7 
205 --
--

1796 
1640· 

by 4) 1 56 farthings ov~r • 

liy 12)39 pence 

3 - 3 pence 

~yrt * The Remainder I fee ~s farthings as well as 
the Dividend; and I fuppofe you divide it by 4, and by 
1 z, to bring it into pence and fhillings-: Do you not? 

Philo. You fay right; and all other quefiions are 
done after the fame manner. 

G z ~tjl. 
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~ejl. ~. In 27 6 cruf8.dcres, at 6s. 2d. eaclr, how .many Hu11garian ducats, at -4-s. 8d. each~ -

s. ti. 
4 - s 

12 

276 crufadoes 
7 4 pence in a crnfado. 

-- J. a. 1~04 6-z 
1932 12 

Pence in a ducat 56)20424(364 ducats • .A,if. 74 d. 168 . 

,, 

--
362 
336 

_ _;_ An/. 564 ducats, and 
.264 40 pence OV@"t., ~t 224 3 s. 4d. 1·--
40 · pence over 
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Qgefl. 6. In I,. j47 - 15. 7, how many French 
•~rowns, at 4s. 6d. ½ each? • 

' /,. 347- 1 5 -7 
20 

69 5 s fuillings 
~ la 

,A ~rown 5-4 ¼ --
8 83467 pence · · 

- 8 eighths in 1 penny 
433 Jighths --
. 433)667736(1542 An/. 1542 French 

433 crownsand6d,½¾, 

2347 Here I multiply the 
2165 pence by 8, and the 
-- dirvidend and the dirvi-

J 823 far an eigh th of a pen· 
I 7 32 ny, the remaindar alfo 

is 8 ths of a penny; 
916 therefore, I divide it 
g66 by 8, and it is 10 

pence and 3 8ths ovH. 
8)50 

6 '2 I s 4• 

N()f~ 1. As you do not underfiand fraclions as yet, it 
may not be arniis to give you a word or two by way of 
inf rmation. _You fee a French crown in tbe above ex­
ample is valu,d at 5'4 d. 1 eigh th, that is, 54 pence, 
and I eighth of a p!.:nny, which 1 •eighth is called a 
fraction; the I which ftands a-top, is called the nume­
rator, and the 8 is the denominator: fo alfo + is read 
3 fevent hs, j 1 is 5 elevenths, and -¾ is 3 fifths. Here 
2, 5, and 3 are numerators, and 7, 11, and 5, are the 
cknog1inators. . ·• 

G 3 Note 
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Nr;te 2. 'The Rule to work by fraclion~ in all focb tales a~ this, is thus: Multiply the whole number by 1 he denomi11ator, that i,, the lower figure of the frac­tion, and cake i :1 the top figure, or Numerator. · 

f0,ejl. 7. A merchant fends to his corre1p-o,1dent as much corn as comes to[. 1575, to receive the fame in <lucatoons, at 6,. 3d. f each; how many ought he to rt ceive r 
J. d. 
6 • 3t 

I 2 

75 

£. 157, 
20 

3 r 500 fhillings 
I 2. "Sy 5 and take in tbe top 3 

378 Hths 
378000 pence 

/;y 5 bringsd. into 5ths • 
dh1i/or- 37S) J 890000( 5000 ducatoons 

1890 An/. --
000 

~t/J. s; In£. IGOO how many 7 pence halfpennies? 

£. 1000 
zo 

·20000 fhillings 
I 2. 

Or thus : 
24000c pence 960 farth . 

4 1000 

Farthing , in i½ are 3!0)96000!0 3lo)96coo(o 

32.oco An/. 32cco An/. 

~eft. 
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£JJ~Ji. 9. In IO') Portugal pieces, at 36 fbilling-s. 
each, how many pounds, half crowns. and crowns? 

Pieee 36 lliillings 
100 

--
l 80 pounds 

8 half crowns 1 poun~ --
2) 1440 half crowns .,, 

--
720 crowns 

Here you fee fmultiply, or divide always by ~s ma­
ny of the /efi as make one of the greater, according 
ai the nature of the queftion requires, 
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!f?.!!ejl. 10. In 432 moidores, how many lhillinV, crowns, groats, and farthings r 

4 3 z moidores 
27 ihillings 1 moidore 

Shillings in I crown 5) I 1664 fhi!Hngs 

Crowns 
Groats in I crown 

2332 4.r. over, or 12groaU 
1 5 and ta.k~ in 1 :l grt)ati 

l 166z 
a:3 33 --. . 

. 34992 ,g-roats .Farth.ings in I groat J 6 , 

I • 
209952 
3499 2 

5 59872 farthi11gs 
• 

1yra. I fee now, Sir, the nature of the rn li, plainly; but pray how do you 'lnaoage when there is a furn of mofle.Y to be paid in pieces of differeftt value, and that there !hall be as ma:ny in number of one fort as of an?.t her; t hat is, an equal number of every fort l Philo. ·This is very ufefo l in many refpecls, and is clone by this g€neral rule, <viz. Add all the piece, to­gether; then bring the furn of money to be p :a id, and the furn of all the pieces into one name or denomi­nation; and la/ily , divid e the furn to be paid by the total of all the piece , and rhe quotient is the num• ber of each, one witll another. 

, 
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Q,uejl. I 1. How many fhillings, 6 pencas, 4 pences, 

3 pences, 2 pences, pence~ halfpence, and farthings, 

of each a like numbe,, will difcharge· a debt of 

£. 335 - 8 - 4 P An/. 2800 of each. 

I fet down all the pieces one under another, as fol­

lows: 

A fhilling is 1 2 

6 

Pence 

4 
3 
z 

, J 
r 
2 

- I 
4 -281. 4 

4 -
Farthings 115 

£. 33 i - 8.:. 4 
20 

6708 fhillings 
12 

80500 pence 
4 

11.5)32 zooq( 2 800 pieces of each 
230 . (fort 

00 · 

1 , Here I bring£. 33 5 - 8 - 4 into farHu.ngs! an'd d-i­
.vide by t 1 5, the farthin,gs in all the pieces., -an.d the 

anf wer is ~800 of each. 

OBSERVATION I, 

1. When any pieces ef money are to be brought into 

r,ound_s Jlerling, you qio.uld confider what relation th.ofe 

pieces bear to a pound Jlerling; that is, what part-of a 

pound it confifis of; for by this the Work will be r~I,J­

dered much fhorter, and you will not have oct afion to 
G s .reduce· 
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reduce the work into pence, hut of this I flull fhew you more fully in the Rule of CI'h1·ee Direfl. 

Q3ejl. 1 z. In[, 270 how many n0bles, at 6s. Sa. each? 

~ib 
3 nobles, or 3 times 61. Sd. is I pound 

£10 A11j. 

To bring nobles into pounds, divide by 3. 
~efl. I 3. In£. 270 how many marks at 13,. 41-. 
Here, as 1 31. 4d. is 2 thirds of a pound, I multiply .the pounds by 3, and divide by 2 ,. as follows. 

2)810 

_ 405 marks . .A,,f. 

'f'yro. This is much 1horter than to bring the pounds ·2nd the m ~rlu into pence, and have to divide befides. Philo. To be- fore it is, and when you want to bring 1:»arks into pounds, then multiply by 2, and. divide by 3; for you l~Clil: have lefs pounds th-an marks, becaule a. Jound is larger than a mark. And thus, Cfyro, 4y your care and obfervation you may work many fums fuo rter than the common form of rules in general laid down ; for it is impoffible ( without a large volume in­<ieed, and even not then) to lay down rules and ex­ample5 to make a carelefs learner underfiand : but a ,diligent learner, that is defu·ou, to know, and make l).imielf perfect, will not only obferve tho rules given ., 
- him, 
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him, but will alfo try and contr_ive m~thods of his own, 
and is not fatisfied with k nowmg thmgs by halves. 

f&ejl 14. Suppofe a bill of exch a~ge was accepted 
at London, for£. rSo, for value received a~ Amjierdam, 

· h ow ~any Flemifo pounds ought to be remitted at Am-· 
jierdam? 

3'3 - 4 one F. pound· 
12 £. 580 

Divifor 400 pence 
lO 

I I COO • 

JZ 

4!00)1392\00 

.Anf. 348 Flemijh pounds 

D~ you. underfrand it?· 
'Tyro. l do; for let the quefiion be· what it w-ilI , .:l 

·have nothing to do but make them both of a name, 
aMd multiply, or divide by as many of the Iefs, a s 
make one of the greater ; then the quotient (if a di­
viGon furn) will' be the anfwer, and the -remainder· 
the fame as the dividend. 

Philo. Very• w.e.11; then. I will r~t y_ou. one furn more · 
for trial. 

Q!fefl. 15. A Generalofan army,- (confifiingof 500::,) 

men) after a very fharp engagement loft 23 80 men ; but 
coming off viclorious•,. he, for their valiant behaviour,. 
gave 100 guineas to be equally divided amon_g them, 

. and the remainder (if any) to .be given to a little erra-n.d­
boy : How much did each man receive-? 

'Tyro. I proceed thus: I take 23~0 men that were· 
loft; out of 5000, and there remains 2-620 th-lt efcaped­
T hen I reduce. 1 ooo guineas into fanhing_s, . and find , 

itt 
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it 10080.on, and dividing · this by the number of men that e[caped, , 'lJi~. 2620, I find the quotient 384 far­things, that is jufi .8 -fhillings each man, _and 192 far­things remaining over, which is 4 fhillings for the lit .. tie errand boy, as appears by the followiog work. 

Men 

5000 foldiers 
2380 kiHed 

Dirvi/or 2620 efcaped 

1 ooo guineas 
:z [ 

2 _1 ooo fhillings 
IZ 

a5 2000 pente 
4 

z6lh:,)100800[0(384 farthings each 
786 . 

4) 3 84 farthings 
:2220 

2096 12) 96 pence 

1240 

1048 
8 fuillings each, _Anf. 

., 4 ) ~ gz f~rthings remain 

· u)48 pence 

4 f'hillings for the •little-boy 

f bi/g. Very well done indeed. 

/ 

LONG .. 
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L O N G - M E A S U R E. 

Quefl. 16. How many furlongs, ·rods, yards, fe et, 
~ • , inches, and barley-corns will reach round the world, 

fu ppofing it ( according to_ the befi calculation) to be 
. z5020 miles, 

25020 niiles * , 
8 

-----.-
2 oo 1 60 fur1on gs 

'40 

8006400 rods · 
1 1 ·half yards in I rod t ' 

. I 

, 

----
/;y 2)88070400 half yards 

4 40 3 5 zoo yards 
3 

i32105600 feet -
12 ---

1585267200 inches 
3 

4755801600 barley•corns 

• According to this calculation of 2 ~oz.o miles round 
th e globe, 69 ½ miles make I degree. .See the · note 
in page 49 long-meafare. 

t Note, That ·5½ yards make I rod; but' becaufe I 
cannot well multiply .by sh I therefore . multiply by 

· 11 and · they ,are ½,yards; an~ then ,divide by 2 fo 
bring them into yar~. 

A.not~l1' 
. " ' 
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.Anoth,r waj. 

As 1760 yards make a mile, if you multiply 2502<1 by 1760,-you wil'l have the fa.me anfwer in yards; and if you multiply the yards by 36, you will have the inches, _&c. 

S E C T I O N III. . 
°-EESTIONS to txtrcife REDUCTION. 

1. JN £. 56 how many crowns and jix-pences-? Ar,J. 
224 crowns, and 2240 fixpences. 

z. In 8 568 pence, how- many fhillings, all'd gUI·.• neas? An/. 7 14 fhillings, and 34 guineas. 

3. ·In£. 12 - 2 1hillings, how many groats, three­pences, and fix-pences? 4n/. 7'1.6 groats, 9_68 three­pences, arrd 4H4 fix-pences. 
4. In 750 pounds, how many moidores and guineas? An/. 5 s r; moidores, and 15 Jhillings, and 7 I 4 guineas, . and 6 fliillings over. 
5. In 500 ports, at 361. each, how many pounds,, ··half crowns, crowns, and groats ? Aef. £. 900, 

7200 half crowns, 3600 crowns, and 54,000 groats. 
6. Tn £. 500 how many pieces, at 7d. ½, and pieces. 

at 71 , 6d. each?· An/. 16,000 pit'ces, at 7d. ½ · And . 1333 pieces,_at 71. 6d. each, and} of a piece, or 21, 6d. 
7. A merchant at 4 floiland draws a bill upon his correfpondent in L1Jndon, for 2 500 ducatoor1s, at 6;. 

2 d. t each, how many pounds flerling ought ~e to · receive at London. An/. £. 777 - 1 - 8. 
Rule. Bring a ducatoon into 5ths of a penny, (as in page 138.) and multiply the number of d!1ca-toons by them; then bring a pound J]erling alfo into fifih; . ( rviz. 

)200 
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'1200 fifths} and dividing by 1200, you will have the 

£. 777 h; that is, £. 777 one t~elfth of a pound, 

or 1.r._. 8d. 

R. A rich NoMem,;n has 5 villages, in every village 

3 fireets, in every ftreet a dozen houfes, in every 

houfe 5 rooms, in every room z bureaus, in every 

bureau 1 2 drawers, in every drawer 4 bags, every bag 

valued at I 50 guineas; which he is going to exchange 

for£. 3 - 1 z fhilling pieces, how many mufi: he re­

ceive in all ? 

Rule. Multiply all the numbers by one another as they 

follow in order, and your lafi: produtl will be guineas. 

Bring thefe guineas into fl1illings, and divide by 72, 

the fl1illings in a£. 3 - I z piece, you'll have the an­

f wer, which is 3 780000 pieces, at£. 3 - 12 iliillings 

each , 

And thus, <'fyro, may you by diligence and obferva-

-ti on d0 anv fort of furn . -

Cfyro. Si'i, I fee it plainly, and will try to do them aIJ, 

and prove their anfwers the flrfi: opportunity. 

Philo, Then I will now proceed to the moll: beauti. 

fol and mo.ft ufeful rule in all common arithmetic, 'Viz. 

the Rule of three dire!l, commonly called the Gq/dm 

rult ojtbue. 

DIA-
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D I A L O G U E VII.. 

.. SECTION I. 
'[he fingle Rule of three direcl, commonly ca.'led the 

GOLDEN RuL£, 

. ~ro. WHAT do you mean by the Rule of three 
dircEt? 

Philo. The R ule of three is the rule if proportion; becaufe it f11 ews what relati,n or proportion one num-ber bears to a i:iother. _ 
Tyro . What i~ given, and what is required in the .Rule of three? 

· Philo. <Three numbers are given to find a fourth, which i~ the anfwer. 
'Tyro. How is this fourth number found ? . 
Philo. By this one generalru{e. Multiply the feconi 11um ber by the thirci, and divide by the firfi:. 
<Tyro. How does the proportion of thele 4, numbers .fland or what relation do they bear . to ea-ch_ other? 
Philo. As the .firfl is to the fecond number, fo is the third to the fov..tth number. For if you rnultip}y the fourth number, or an/wer by_ the .firfi rhe product wiH . be ,the fame as the third, multiplied by tbe fecond ; , but more of this by and by. 

1 

• 

'Iyro. How am I to work the Rule of thre~ direEt? Philo. By the following rule, which you ought f~ far to get by heart, as to underfiand it without book. 
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A general R U L E. _ 

·1. When any 3 numbers are given, place them one 
after the other, in order as they fiand, an<l this is 

called fiating the quefiion. 
This being done, multiply the /econd by the third, 

and divide by the fojl, and you have the fourth num• 

ber, or anfwer. ~ 

Let th~ thHe numhirs be 4, s. and I a, 

As 4: 8 :: 1 ~ to a 4th num er, -viz. i+, 
i . 'rhus 4 : 8 :: u : 14, thus 

- read, as 4 to 8, /o iJ 12 to 

-4;96 z4. 

Here you fee the fiutth numbc~, or ~nfwer, is 24-. 
Now, T;1ro, it is wo_rth ' y0ttr while to obferve what 

~elation or Jrop~rtion theie bear to, each othtr. 

OBSER VATI0N I• 

As the fir/1 is to the faco12d 1 · fo is· the third to the 

fourth. Tha t is, as 4 is ro 8, fo is -12 to 24 :. for ,4 is­
the half cf 8, a11c! 12 is the h?,lf of 24. 

OBSERVATION 2, 

As the fir.fl is to the thir_d, ro is theficond tot-he fa,wth. 
Tha t is, as 4 to 1 z, fi > is 8 to 24: for 12, the t~frd 

number, is 3 times more than 4, the.fir.fl nµmbe-t .; and 

24 1 the fourth nulnber, is 3 , j,ies more than 8,. th~ 

Jccond number. Or, in ·other Word's, thus: the tbird 

·divided by the .firjl , is equal to the fourth divide'd by 

the /econ a. And thus you will find the proporti9n holds. 
· good, 
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good, take the numbfrs which way you wi11, as by the following ob.fer,vations. 

OBSERVATION 3• 

The JirjJ number is equal to the product of. the feco1uJ and_ third, divided by the fourt1; that is 96 divided by 24 1s equal to 4. · 

OBSERVATION 4. 

!he ./econd is equal to the product of the firji and .[ourth, divided by the third; that is, 96 divided by 12, is equal to 8. 

OBSERVATIOR 5• 
The third is equal to the product of the fi,jl ~nd foui·th, divided by the ficond; that is, 96 divided by 8 is equal to 12. 

OasERVA TION 6. 

The fourth is equal to the product of the ftcond anct third, divided by the.fir/I; that is, 96 divided by 4 is equal to 24 •. 
, CJ"'_yro. This is very pretty indeed ! and will this Jroportion hqld fo in any other 3 numbers. 

Philo. -No doubt of rhat; if you will try any 3, you" will find they will anf wer to the foregoing obfer.-vations. This is only- to fhew you, <lyro, the nature of pro.. portion, relating to numbers, without any particular name; but as for working the rule of three direll, whe11 . the numbers are-called by the names of pounds, yards, ells, ounces, pence, or the like ; that• indeed is the ef­fect of prac_l:ice, and may very · foon be learQ.ed by the following infiruclions, or directions. · 
• See more of this in my ·r~ung algebrai.fl's compani.on, -dialogue 7, fecllon z.. 

S-£.C. 
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_ S E C T I O N II. 

Coflflli!'Jing Jome full and necejfary direElions for the bet/er 

- performing this rule. 

'Tyro.you have already told me, that there are al-

wa_ys tbree numbers givrn to find a fourth; 

but in what 'order am I to place them, when they are 

of a different name, or denomina•ion. That i~, how 

am I to fl ate the quejlion? 

, PhilfJ. DJ you but mind the f...lllowing int1-ructions, 

and read your quellio_ns over flow, and confiderately, 

- and you will foon kAow how to Jtate it, or pl-ace the 

numbers in their order; for I fhall firfl: of ali give 

you direclions to work common' eafy fums, and then 

fhew you how to proceed when the fir/I and third P..um­

bers are not alike, and when th~re is rc:quired two or 

three ftatings. -

S E C T I O N III. 

bu.ECTION..S to flate and work ea/y Qg1fiom in the Rule 

of three direct. 
. . 
Fir/I, ALWAYS remember that when 3 numbers 

' are given, t -wo of thefe numbers al ways are 

of one and the fame name and denomination, 'Viz. ei­

ther money, weight, or meafure,'which t=wo number1 out 

of the three, mufi: be your firfl and your third number; 

and the other in courfe mufl: be placed in the middle, 

which middle number will always be of the fame name 

as the anfwer. Thus if the _/ecor.d or middle number be 

money, cwtight, or meafare; fo alfo wi!l the fourth num­

'ter or a,ifauer be, 

2. lf 
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2. If at any time the fir.fl number or the third, be. of a higher or greater denomination than the oth~L,1 then make them both of one d,enomination by the rules of reduclion. Thus, if the fir.fl number be yards, a nd the third number ' ells, reduce them both into quarters, by multiplying the yards by 4, and the elis by 5; fo . alfo if the Jirfl mm1ber be lbs. and the third Cwt.i . a_nd 4-rs. you muft reduce the C-wts. and ·qn. into the lbs. that · they mil:¼' not .only b~ of one name, ( weight, mea fure, ·€:f,.) but likewife the very_" fame name, rt.ii~. pounds pmu,yards, gu. rttri , &c. · · 3. If your fico"d nt'1n~er be a com.pot1nd quantity, ·fuch as pcunds, jhillings, and p-ence, or CwtJ. 9n. and lbs , you muft red.UC!! it into pence, or into lbs , by the rule 'of red~ai,., ,z; and remember, that aftrr you have ·'mulriplied theficond by rhe third, and divided by your jirjl, the quotien t will be of the fame name as · you reduced your fecond number into, be it what it will. 4. Ju all qu.efiions in the Rule of three, where there is only 3 numbers given, you have already been told, that t ---;,, o of thoie three will always be of one name, ancl muft be your firfl and third numbers. No_w, it is very eafy to know _ which of tho(e trwo mufi be you·r third number: for whenever a quefiion is afk.ed, or what­foever number follows the· quefiion, that is your th ird number. Thus. v, h at coft 24 yards? : or h ow much :does 96 lb. cofl:-? Here 24, or 96, . will be your third num ber; and fo for any other quellion, as you \\ill fee .by the two firft examples, as f(?llows,. · 
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ff!.E.efl. I. If 3 yards 90ft 7 !hillings, what cofi_ :14 yard # 

-
rds. foil!. yds. Proof, or proportion. 

If 3-7---;-24 
- 7 multiply 

As 3: 7 :: 24: s6, For 3 
times 56 is 168, and 7 
times 24 is 168. And 
thus for any oth€r quef .. 
tion. 

J)i<ZJide hl 3)168 

9' 2!0) sl6 fhillings 

2 /. 16 s. an/. 

~ejl. z. If 8 ells co.ft 11 fhillings, what cofi 90 ells r 
Ells jhill. e.lls • 
J.f 8-11-96 

II 

8)1056 

2!0)13!2 

£. 6 - 12 An/. 

& Note, Here you fee that the qnefiion is afkecJ~ 
what cof1 24 yards, or what cofi 9G ells ; therefore, 
you may be fore t:hefe are to be your third number. 
Then your firjl is plainly known by being of the fame 
name; and your middle,, or fecond number, muft b~ 1

' 

known of courfe, which will always be the fame name 
as the anfwer. See ob/er<ZJatio1t 1. 

Rule. Having_ ftated the queftion, I multiply the 
flcond by my third number, or _the third by the ficond, 
and divide by the fir/l, and the anfwer is s6 !hillings, 
\Which is the fame name as the/econd number; then I 

divide 
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divide thofe fhillings by . 20, and -have the anfwer. 
The fecond queHion is .don tr the fame. 
. 'Tyro. I fee the nature of it plainly; but there is 
a way to prove furns in the Rule of three, by frating 
theh1 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 
quefi:ion will then be turned quite the re\·erfe way. 

Firjl proif, or 'Variation. 

If 24 yards_ cofi 56 fhillings, what cofi 3 yards ? 
rards jhill. yards 
If24-56-3 

3 

24) 168(7 fhillings. Anf. 
168 

Here you fee th& fourth number in the origiRal 
quefiion, is the fir fl number in this quefi:ion ; the an­
fwer of the original._i"s the ficond number; and th~ 
fecond number in tlie original is the an/wtr here. 

-· 
Second 
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Second proof, or ,variation. 

l f 7 fhillings buy 3 yards, how many can I have for 
56 fhillings? 

Here I find z numbers out of the three are money, 
3nd the number following the ~uefiion ( how many) 
is 56 fhillings; therefore, 56 fhillings is my third 
number, which is thus fiated. 

Shill. Yards Shill. 
If7-3-56 

3 

7)163 

24 yards. · An/. 

So that you fee, by minding which trwo of the thret 
are of the fame name, it is- no difficult matter to ftate 
any common quefiion, and .others more difficult will 
naturally follow by ufe and praclice. . 

'lyro. I underfiand it very well indeed, and hear-
tily thank you. _ 

Phi/a. Then -I ihail proceed to give you more ufe­
ful examples, and when any thing occurs that yon 
don't rightly apprehend, afk me, or read the in• 
firuflions -over agaiA, 
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~efi. 3. If 3 lh. of tobacco, ( or any other thing) cofl zs. 9d. what cofl 1.55 lb? 

lh. 1. i, lo. 
If 3--2--j--255 

12 33 fecond numbef 

. fJ --

12)2805 pence 

2'10)23\3-9 

£. II - 1 3 - 9 An/a 

PROOF . 

. Pence lb. Pe11(t 
lf2805-- 2 55--33 

33 --

0 

. & The ficQna num/Jer being jhilling, and pntte, I bring them into pe ice by multiplying by I 2, and taking in the odd 9 pence; and after I have _multiplied the third numher 255 by 33, and divided by myfirft, which is 3, the quotient is of the fame name ftill, "lliz. pence, 
whic:ll 
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which I divide by 12, to bring into fhillings, and by 
20 to bring them into pounds, as above: and thus for 
any cQmrnon furn. See ohjer'l.lation z. 

~efl. 4. If an ounce of tobacco coft 5 farthingf;, 
what cofi 2 C. 3 qn. 21 lh.? · 

ox, farth. C. qrs. lln. ;, Note, Becaufe the 
If* 1--5--2--3--21 firfl number is ounces, 

/ 

4 J bring the thirdnum­

I [ qr1, 
28 

5264 oz. 
5 fecond number 

4)26320 farthings ----12)6580 pehce 

2!0) 54!8-4 d. 

£. 27 - 8 - 4· Anj. 

l{ 

ber alfo into ounces, 
to anf wer h; but after 
I have multiplied by 
my fecond number 5, 
they are all farthings ; 
and as my firji num­
ber is only an unit ( or 
1) I do not divide by 
that; for I neither mul­
tiplies nor divides : I 
therefore only divide 
the farthings by 4, 12, 
and zo, and the quef­
tion is done. See the 
proof the next quef­
tioo. 

, 
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, · ~uefl. 5 • If 2 C. 3 qrs. 2 I //,. (or 5264 ounces} 
coft £, 2.7 .• 8 • 4, what coft an ounce? 

oz. £. s. d. oz. 
If 5264-27 - 8 - 4--1 

zo -
6580 

4 --

~ Take n0tice that 
whenever your firfl 
number is large, and 
the third fmall (as ia 
this example) that you 
always reduce the mid­
dle or ficond number, 
to its lowefi denomi­
nation. 

· 5264)26520(5 fartli. .d11/. 
26320 

0 

• 



crhe Ru_t.E ef THREJ: dire[!. 159 

~uifl. 6. Bought a filver cup and tankard, which 
weighed 3 lh. ·1 I oz. troy, and coft me £. 8 - 18 - z½ ; 
what did they lie me in per ounce ? _ 

Here, as the q ue fiion is, W hat did they cofi psr 
01t11ce ., You mufi: kno w your at1fwer is to be in mo­
ney; fo alfo muft you_r fi cond number be, and the 
other two numbers will naturally follow, thus i 

lhs. oz. £, s. d. oz. 
If 3 - 11--s - 18. 2½---=--1 

J z oz, I lb. troy 20 

47 OZ i 178 fhillings 
I 2 ---2138 .pence 

4 

74)8 554( I 82 farthln.gs . ..AtrJ • 
.. 47 

- 4") I 82 farth ings 
3-8 5 
376 I Z) 45 -z -

94 3.r. 9d, ½ per o~. 
94 --
0 

H -z 

' 

~,if. 

~uejl. 
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Q3efl. 7. A 6entleman has an efhte which brings him in clear £. 2000 a year, and the charges he is at, one day with another, for houfe-keeping, and otfie~ expences, is £. 5 - 15s, I demand what he lofes or faves every year? 

Rule. See what£. 5-15 s. per day amoun~s 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 •. 
Day £. s. _ day1, 

If 1-5 - 15-365 
20 I~ 5 

115 1825 
4015 

2}0)4197 ls fhillings 

Yearly expences £. 2048 - 15· Yearly expences . -- £. 2048 - .15 Eftate --- 2000 -

He lofes yearly - £. 4 8 -· 15 Anf. 

~efl • . 
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~f.fl. 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 threfhed in all 15 loads I quarter, an<l has received of his mafier, 

- at different times, by cafh and good~, 9 guineas; I 
demand how the reckoning fiands between them ? 

Rule. Firft, fee what 15 loads I quarter come to, 
at a guinea; or 2 I fhillings per quarter, and then fub ­
tract 9 guineas out of it. 

qrs. s. load; qr. 
H7-z1-14-1 

5 'Jr,, 1 load 

76 qrs. 
21 

z:o) 22! 8 lhilli11gs 

£, I l - 8 An/. 

Servant's wages for thre!hing 
He received 9 guinea~, viz 

Due to the fervant 

£, I I - 8 
9 - 9 

£. I - 19 A11J, 

~ejJ. 
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~ ejl. 9. A corn-factor fenc.ls to his correfpon dent 

in Spain, 10,000 quarters of wheat, and agreed at 
[ . 8 - 7 - 6 per load, and he has receiv€d by feveral 
.xcmittances £. 10,000 ; wha t is fiill due to him ? 

Load , £. 1 . d. qn. 
It 1---8 - 7 - 6---10'1 000 

5 2 0 -- Wheat £. 167so 
Received 10,000 

----- Due to ~im £. 6,750 
201.0 pence 

10000 ----Firft number 5)20100000 

_ J 2) 4020000 pence ----
/ 2!o)}3500\o {billings ----£. 16750 An/. 
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!1!3ejl. 10. Bought 4 bags of hops, which weighed 
as undP,r, 

No 
C. qrs. 1/J. 

1-2-3-lrl 
2 - I - 2 - 27 I 
3 - 2 - 1 - 17 ~ And gave after the rate ef 
4 - 1 - 3 - 15 , S guineas per cwt. what do 

---- I they come to ? 
8 • 3 - r4 J 

C. [.. I. C. rr1. 1/J. 
lf 1--- ---s -s 8 - 3 • ,4 • *, 
ll Z io 4 --l l 2 /!J, -

lOS ---~ __ , 'I"• 
~8 -~ 

284 
71 --
994 //,. 
105 

497° 
994° 

Firft number ll z) 104370: 931 fuillings divided 
I 008 by 20, is 46-11. 

... 

3~7 
336 -·-210 

112 

So that theanf~er 
is£. 46-11.• 1of. 

9 8 Remainder 
IZ 

uz;1176(10 pence 
112 

56 Remainder 
4 

1 ~224(2 Farthings / 
22 4 

~ •t.!P1i ....... 

0 ~ N l)tl 



.164 The RuLE of THR_EE 'direct. 
0 Note, I reduce the firfr and third into lbs. and the focond 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 1 o pence in the quotient; ancl the next remainder I multiply by 4, and i t gives z farthings. * * a See a fhorter way than either this, or page 121, to bring ccu;ts. qr;. and lhs. into lbs. ruiz. in ex­:.imple 1, ia tare and tret. 

!0!,ejl. 1 o. There is a !hip worth £. 2000, of which I have th~ i , parts, f d~mand what my 01are is worth? Firfr. accordin.g lo the common order of the rule of three, I fay, 

Parts Parts · 1f p be-£. 2000 what is 7 • 

·'f. 

7 

32)14oa'o(437 pounds 
128 

' 120 

240An.f. £. 437-1os, 
224 

16 rem:iinder 
20 fhil-lings in a£. 

32)320(10 fhillings 
320 

0 

Note, 
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Note, r multiply the remai!1der 16 by 20, and divide 

by the fame di-vi/or 3 z, and the quotient is fhillings. 

Had any thing remained I fhould ·now have frrnltiplied 

it by 12, and divided by 32, and the quotient would 

have. been pence, &c. 
N ote, It often happens, that dividing by the parts is 

botb fhorter aQd eafier than dividing by the whole : . 

· nothing but practice and obfervation can make a man 

mafier of this; for t_en thoufand rules without there 

are of very. little account. 

0 B S E R V A T I O N. 

Here, according to the nature of quefiions of mul­

tiplication or di<z;ifion of money, I perform the above· 

q uefiion with eafe. 

Parts Parts. 

if 3 2----£ 20_00 - 7 
7 

8 iimes 4 is 32 by 8) 140.00 

4) I 7 5o 

4nf.£ 437 - 10 

Here I divide by 8, and by 4; ~hen I divide by 4, 

1 find z remain, which I call 2 pounds; then I fay the 

4th part ·of£. 2 is JO fhillings. And now you may 

fee the beauty of nmltiplication,and di'7:lijion of money, 1f 

you do but obferve..it welJ. 
, 'Tyro, I humbly thank you, SirJ and fee there is -

nothing like knowing the former rules perfeclly. 

Philo. As I faid before, many queftions may be 

1erformed by mult iplicatio11, and divijion of mont.Y;, 

H 5. if 
,,. 



166 '!'ht RULE if THREE direa~ if they be rightly applied, and much flrnrter and eafie,. than the common 0rder of the Rul-e of<Thru. I fhall give you one infiance, and no more, which if well obferved, will be fufficient; for according to the na .. t'ure of the quefiion, a great many figures may be faved as well as trouble. 

~e.ft. 11. Boug~t a box of fuper:fine tea, which· weighed 2 qrJ, 7 lh. and ga-ve £. 7 3 - 1 z - 7 ! for it; "hat is 5/b of i't worth ? 
· ., 

Firjl'i and ,ommon iway. 

1Jr1. //;. £. 1. d. Ill-If 2--7---73 - 13 • 1½-5 28 20 -
1472-ihillings 

12 

17671 pence 
4 --70686 qrs. 
5 third number 

63)35343-0(5610 farthings 
3 15 

Farthing~ 
4) 5610 --

zjo) 1116-10 
,, 

Sharl 

'. 



,, 
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t~rl way by multiplication and divifion of money. 

l !J. £. s. d. t!J. 
If 63--72 - 1 2 - 7€--j 

5 

6 3 is 9 times 7 )368 • 3 - 1½ 

9) S 2 - I I - I of 

5 - I 6 - 1of Anf, 

Here you fe4 that the fecond way has but about half 

t he figures. ' 

Tyro. I fee it very plainly; and l think I am able 

to do any common furn of hut one jlating. 

Philo. Then we wiJI proceed to fill ion 4. 

S ECTION IV. 

Containing fame ntcejjary direllions in more difficult quejlio11111 

and fach a s requi,:e mr;re than o_ne jlati1tg. . 

. Cfyro,.H O W am I to manage when the .fir,jl an d 

t hird numbers are not of one name, or 

denominati on. 
Philo. Bring them into one denomination ( according 

to direction 2 , /el.lion 1 , ) and proceed by multiplying 

you r fecond by the third, and divide by your Jirfi, a1 

befo re. , 
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~efi. I z. lf 3 yards cofi 8s. 3d. what coft 96 ells 

E11glijh? 

Ya, ds _ s. d. Ells E ng1. 
If 3 -- 8 - 3 - 96 

4 12 5 

11 qrs, 99 480 qrs. 
99 --

4320 
43 2 0 

Firft numier 12)47520 

1 2) 3960-pence --
2 1°) 33 lo 
£ 16 - 10 A11/. 

Rule. Here, becaafe the firfi number is yards, and 
the ficond ells Englifh~ l bring them both into quar­
ters; by multiplying- the yards by 4, and the ells by 
51 and then proceed a~ before. 

Fi,ji 



i 
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Fir/t proof, or <T.Jariation. 

, ~eft. 13. If 96 ells En$lifo cofi: .£. 16 - IOs. what -co(t 3 yards ? 

Ells £. s. Yarth. 
,If 96---16 - 10----3 

5 20 4 

330 ihillings 
12 

3960 pence 

-
12 qrs 

1 z third number 

_iidl: n"t1mber 480)47520)99 pence. An./. or Ss. 3d. 
4 320 

4320 
4320 

0 

~ Here yon fee the fourth number or anfwer, is th~ fame as the fi-cond number, in the ]aft quefiion. See the next queftion. 

, .,. 
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Secom/ Vadatio11, or PrOfJf. 

!0f e/t. 14. If I buy 3 yards of holland for 81. '!,d• 
how many ell's Englijb may I have for £. 16-10. 

& Here, becaufe the an(wer is to be in meafure· 
therefore meafure muft. be my fecond number,. thus: , 

1. d. Yards · 
If 8-3-3--

12 

£. ~-
16 - IO ' 

20 

330 fuilling!f 
12 

3960 pence 
3 fecond number ---

Firil: number 99) 11880(1zo yard~ 
99 

r ard1. 
1 20 -- 4 qrs I yard 

0 --
Q[s. 1 ell 5 )48o qrs. 

96 ells. An/. 

O" Here you fee I do not bring the fecond number, 
yards, into quarters, as I did before in the other .two 

. quefiions; 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, a~d dividing by 5; an~ if yo_u 
confider all the three different ways of wo_!"kmg this 
quefiion,. it will be of great fervice to you. 

~efi> 

' 
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~efi. 15. A Draper bought u pieces of holland. 

each piece containing 23 ells Englifh, and' gave after 
the rate of 31. 4d. per ell F/emijb; what did theJ! 
CQ:me tQ r 

Firfi z 3 ells I piece 
12 piec~s 

Elli 'F_Jem. s. d. Ells Eng. 
lf r------3 - 4---z76 

3 qr:;. 1 ell FI. 12 5 -
, 3 qrs. 1,0 pence 13-80 q1s .. 

40 

3)55200 

1 z) 18400 pence 

2 fo) 1 5313· - 4 

£. 7 6 : I 3 - 4 d11J: 

'/'yrtJ. I am obliged to you; and now, if you pleafeir r will try at one. . 
P hilu. With all my heart; I like to fee yoU' in this 

,mind •. 

·• 

' . 
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~uefi. 16. A Woollen-Draper bought 4 packs 0f 

cloth, each pack. cqntaini ng 3 p_arcels, each parcel· 6 

pieces, and each piece 40 yards, and gave 3/. 101. for 

every 6 yards one with another; what do they come to? 

'I;·ro. Firfi, I fee how many -yards there are in all 

by multiplying them together as they fiand; thus~ ' 

4 packs 

3 

· 1 2 parcels 
6 . 

7 z pieces 
40 

Y a1·d1 £. s. Yards 

1f 6-3-10-2880 
-20 70 

70 6) 201600 fhillings 

2jo) 3360\0 

1680· An/. 

28 80 yards in .all 

Philo. Very right; and you may prove tflis (um fe­

veral ways at Jei fure, which will be of fervice. Firfi, 

i,. 3 - ios. every 6 yards is , I.r. 8d. for r yard~ 

Therefore fay., if I yard cofi I I s . 8d. what coft 2880, 

and-it will he the fame anfwer. And again, you know 

2880 yard~, at£. I per yard, is£. 2880; therefore fay. 

If 20 {billings be I I 1. Sd. what will £. 2880 be; and 

you will have 1680 for anfwer, as betoz;e, · 



.. 
The Ru LE ef THREE Direcl. 173 

-~ejl. 17. How many dozen of candles, at 51. 3d, 

per dozen, may I have in exchange fJr 3 pieces of lrijh, 

each long 20 ells, at 31. 9d. per yard ? 

Here is two ftatings in this qQ:fiion; firfi, fee what_ 

the lrijh comt>s to, and as the q11efiion afks, how many 
<lozen of candles, therefore 1 dozen mufi be the middle 
1rnmber of the fecou~ fiatirig . 

. Firll, 3 pieces, each 20 ells, is 60 ells in all. 

Yard s. d. Ell!. s. d , Dozen£. J, d. 
lf I --3 - 9-'. -60. If ~ - 3 be 1 - 14 - 1 - 3 

4 12 5 

4 300 

--
. 4) I 3 500 

12) 3375 pence 

210) 28p-3 

£ 14 • 1 - 3 Ir~ cofi 

12 

63 

lO 

281 

12 

-
. 63 )3375(53dozen 

3 15 

225 

I 8 9 

30 
1 z in 1 doz. 

·63)43 2(6candles 

378 -
Sf , 

.An/wer 53 dozen and 6, that is, 53 dozen and~ half 
The remaind er 5 4, and all other· remainders are placed 

fraction-wife over the divifar, thus, ¾t· So that the 

, true anfwer is 5 3 dozen _and 6 candles, and 54 fixty­
·three parts of another candle, or -1, which wants but 

t of ....another whole one. 
Cfj_ro. 
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<Tyro. I underfiand it all but the ~tbs, how do you make that out? 
Philo. You will fee better when you come to Pul~a1' Frac?ions; for { is the fame as i½• For divide the Nu· merator 54 by 9, and it is 6, for a new Numerator, and divide 6 the D,enominatar alfo by 9, and it is 7. But the anf wer without the fraftion is · near enough, ~nd you mufi: not mind thefe curiofoies at prefent. 
~e.ft. 18. A Wooll~n-Drllper bought a certain quan­tity of ferge and broad-cloth for £. 500 : the quan­tity of broad-cloth he bought was 500 yards, at 121 . 6d, per yard. Now be bought 3 ti,me_s as maQy yards 0£­ferge-as he did broad-cloth. I demand how muck each. coft, and what the ferge coft per yard r ~irft,_ I find what the broad clotl:i comes ta .. 

rard I, d. rards £. If 1-12 - 6-500 Both of them coft 500 -12 Broad cloth coft 312 --~-150 The Serge coft 187 • liO 500 - .. 
~ . 

12 )7 5000 --
Z[O) 625{0 fhin. 

£ 3 u - 10 An/. broad cloth 

Here you fee the broad-cloth•coft in all£ 3 tz - ro ,. which taken out of (,. 500 ( what they both coft) the forge then mufr coft in all £ 187 - Io,. Now · the quefiion fays, he had 3 times as many yards of ferge as he had of broad-cloth, which is in all r 500 yards~ (that is, 3 times 50) of ferge. Then to find how much the ferge cofr per yard1 I fay, 
If. 
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rards [,. s. Yard 

If 1500 coft 1S7 .. 10---1 

zo 

375° 
1 2 

175 

Fidlnull}ber 15loo)450\00(30 penc~, or 21. 6d. A,,f. 
45 the ferge coft per-yard .. 

0 

C/jro. Sir, I am highly obliged to you ; and r per­

-ceive, that it is nothing elfe but confidering the nature 

of the quefiion, and two ftatings are as eafy done as 

one. But pray, if I may be fo free, is not Intereft 

cafi up, or done by the Rule of three. ? 

Philo. There is a fuorter way of doing it, but it 

may be done very eafily ; as alfo, exchange, -/oji, and 

gain, harter, · fillo:wjhip, and many fuch like rules, 

though they bear thofe different names, are all but 

the Rule of proportion : however, to fatisfy you, I 

will give you an example or two of each, to prepare: 

you the better to work them. · 

I, .d11 
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I . An EXAMPLE in INTEREST. 

~ ift. 19 . What is the interdl: of£. 36o"; for th ree years, a t£'. 3½ (or [,, 3 - 101.) pet· cent, per annum ? 
Note, Remember that per· cent. fig "1i fies £. 100; fo that in other words it is thus: Whar comes rhe interei'.t of£ 360 to for three years, at£. 3 ½ for every£. 100 ? Say, · 

£. [,. s, £-If 100--3 - 10 - 360 
20 .7q . 

70 l [00)2')2{00 

2ro)25{2 fhillings-

£ .- 12--12 for I ye'ar .An/. 
3 years multiply ---

' . 

' £ 37 - 16· for 3 years An/. 
And after .this manner any furn, at any rate pe-r cent. may be done. · 

Note, When there are odd months you mufi allow h1 proportion, thus: Suppofe it had been fix n:ionths more , you fee one year, or twelve months, is [ _. 1 z-1 zs . t herefore, fix months is half of it, rviz. . £. 6 - 6s. kind three months is £. 3 - 3.r, more. 

f?.!!ejl. 
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~ift - 19. A perfon left his niece£. 650, to be paid 
to her when ihe came to proper age, with interelt upon 
it at 4 per cent. Now it lay in the executor's han~s 
2 19 days, what had ihe got to receive principal and 
intereft together ? 

'Firfi, I find the- i.ntereft for one year. 

£. £. £ Days £. Days 
If 100-4-650. If 365 be 26--219 

4 26 

£ 26100 13r4 
438 

I cut off z ·cyphers, which is 
the fame as divided by I oo, and 
the anfwer js £ 26 for one year's 
intereft.: 

365)5694(15£ 
365 

Principal - £ 6 50 -
129 days intereft is 15 • 12 

-
21t~ 

!20 

.Anj She has £ 66 5 - 12 to receive. )_4 3 80( 1 z ihil. 
365 -
73o· 
73° 

2.- All 
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2. An EXAMPLE in bartering, or exchanging. Se1 
quefiion 17. 

~if,. 2 J. Two merchants A and B barter~ or tx­
change with one another in traffic. A has fogar, which 
he fells at £. 4 per ccwt. for ready money ; but in 
barter he will have £. 4 - 13 - 4· B has wine at 
[, I 3 per hogfhead : now the queftion is, how much B 
ought_ to advance his wine ·in barter, to equal the 
advance of .A's fugar. 

Firft, Sugar - l, 4 - i 3 - 4 ·in barter 
For ready money - 4 -----

£ - 13 - 4 advance 

£. s. d. [. 
Then, If+ advance 13 - 4-13 

IZ 

160 

13 

480 
16-e 

Firft number 4)2080 

u) 520 pence 

210 413 

An/. B muft advance hi4a 
wine £ 2 - 3 - 4 : S<J· 
that in •barter his win~ 
is worth £ t 5 - 3 - 4 
per hogfhead. 

£ 2 - 3 - 4 An/. 
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-

l• ExAMP LES in profit and lofs, or lofs and gain. 

Qg,efi. 22. · Bought 3 pipes of wine for 100 gui­
neas, one of which leaked or ran out 2 3 gallons ; the 
remainder I fold at the rate of 3 half crowns per 
gallon, what was my gain er lofs r 
Firft, 1 pipe is 1 26 gallons Gal. 1. d. Galli. 

3 lf 1-7-6-355 
I Z 90 

3 pipes is 378 gallons 
23 leaked out 90 

3 5 5 gallons left 210)26612-6 

Sold for£ 133-2-6 

Made of the whole £ 133 - z - 6 
Coft I oo guineas, 'Viz. 1 o ~ - -

Gain - £ 28 - 2 - 6 .Anf. 
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~e/t. 2 3. What is gained per cent. that is, what is gained in laying out£ 100, when I fhill.ing brings. . d 3 ? m 14. ;r. 

Firft, 14d.¾ 
1 fhilling I 2 

1 fhilling gains z ¾ 

... 
~ . :; . 

d. d. £. 
If 12 gain 2 ¾-100 

4 20 

1 1 2000 £billings 
12 

24000 penoe 
11 

12)264000 

4)22000 

12)5500 

2fo) 45!8•4 I 

Gained An/. £ 22• - J 8 • 4 
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Qgefi. 24, A Gentleman that faw very plain I y 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, ex·cife, wages, and other charges at 
the year's end amounted to £ 4000 more ; in v.- hich 
ti me he fold as much beer as came to£ 687,. I de ­
mand what he gained in all, and how much he gained 
per cent • 

.P'irft, beer amounted to 
H is charges are 

__,. -- 5000 

Gained in one year - 1875 
£. £. £. 

If 5000 gain 1875-........ -100 
100 

*slooo( 187!500 

£ 37-2500 remains 
20 

s!ooo) 501000 
An/ He gained in aU 

£ 1875, which is £ 37-101. 10 ~illings 
per cent. 

* No:e, I cut _o~ three cyphers in the di'llifar9 aJ1d 3 
figures m the d1'Vzdend to anf wer them; then 1 div ide 
187 by ~, and it is 37, and -2 over, which, I p'lace 

- before ~he 500 that I cut off,_ makes 2500 remain, .which 
I multiply by 2 0, anc! cut off 3 cyphers, and divide by 
5 oHly, gives 101hi11ings. 

-I 
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4. EXAMPLES in company called Fellowfhiv. 

f!!.!!ejl. 25. Two tradefmen or merchants, A and R, enter into partnerfh~p, and purchafe one common fiock • 
.A put in£ 17 50, and B put in£, 1050; and they gain the firf'r year of trading£ 800 clear; what .is th_e 
1hare of each, according to t.he furn each advanced 
at firfi 1 

Rule. .In all quefl:ions of -this nature the rule is, 
Add together what every petfon firfi put into fiock ; 
and · then fay, as the whole flock is to the · gain or /ofi; fo is what every perfon-feparately put into his par­ticular gain or lo.fs. Th;it is, the whole flock added toge­
ther is your fir.JI ryumber; the gain or lo/s your ficond number; and what every ~an feparately put in is your third number; an<l the different anfwers, or fourth number, will be ev~ry man's proper fhare. 

A put in 
B put in 

·CJ'he work. 

. -
Whole ftock 

lf 2800 gain 800-1750 A's frock 
800 

£ 2800 

z8loo) 14000100(500 £. ~•s gain 
140 -

00 

Secondly, 
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£. £. £. 
8C(011dly, If 2800 gain 800 -- 1050 B's flock. 

800 

.28;00)84co100(300 £. B's 
84 gain. 

00 

.:'Inf. A's Share of the Gain is - £ 500 
E's Share is . - - 300 

Gain - 800 proof 

.,!l:J Note, If the gain -or lofs be pounds, fhillings, 
and pence, reduce it according;ly, an_d ypur anfwer 
will be of the fame name; and if there be remains, add 
them together, and they will be always equal to the 
di'Vifor if the work be right, and you mufi: carry one 

. to the next denomination when it happens fo. 

Que.fl. _26. A perf~n brnke,- in ~ebt f~r £ I 890 ; 
but he . gives up all h\s effects to his creditors, which 
amounted to£. 661 - 10.r. how much ~hen muft each 
creditor receive in 1:he pound ? 

Note, Had each perfon's de~t been fpecified, there 
rnuft have been as many different fiatings, but in this 
cafe, but one, thus : 

£. £·. 
If 1890 be 661 

20 

s. [,. 
10-1 

1890)13230(7 fhillings in the pound. Anf. 
. 13230 

0 

Iz PROOF. 
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PROOF. 

Debt,, £ 1 890 

7 

20)1323!0 

£ 661 - 10 effetls 

Now, foppofe for example's fake, that any of the 
creditor's debt or demand was £ 5 8, \\. hat mufi he 
receive l . Say, if £ 1 be 7 lhillings, what will £ 5 8 
be, and you will find it £ 20 - 6 for his part; and fo 
for the others, he they more or lefs, 

9;·ro. I am extremely obliged to yo,u, for your explaining things to me in this manner. 
Phil7J.. I have no other aim but yqur advantage ; 

nor fhould I have been fo long aild particular, but tha t 
your knowledge in this rule is the foundation of all 
the higher rules, and even of the mathematics itfelf, 
thoufa nds of examples more, 'tis true, might be given 
you; but as they depend upon what you have feen, and 
your conftant pracl:ice, I fhall give you but one more, 
which in fome meafure varies from the foriner o~es. 
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~efl. 27. A woollen:draper bought of a clothier, 
an equal quantity of four forts of cloth, which cofi: 
him£ 367 - 1 o I. Some cofi: I 8 s. 6d. fame 14s. 3d. 
fome 11 s. 6d." and fame 4s. 9d. per yard: how many 
yards of each had he ? -

Rule. The method of working all fums of this fort 
is this: add all the different prices together into one 
furn, which is the fir/I number; then I yard, or 1 /h. 
&c. will be your fecand number) and the wi\ole fum 
bid out yo~r tbird number, 

· </'he ~er,. 

s. d. 
Fidl, I add all the different prices thus; 1 8 - 6 

£, J,1 £ • [. .I, 

If 2 - 9-1---367 - 10 
20 zo 

1 4 • 3 
JI - 6 
4-9 

49 fhilllngs 49)7350(150 yards of each. An/. 
49 

2 45 
2 45 

0 

'l'y,-o, I ,perceive the nature of it plainly . 
Philo. Indeed, T_yro, if yon underH:and thefe ex­

amples, you are able to folve any common quefiion 
relating to bufinefs. -

N. B. My intent, Cfyro, was to have given you here 
a notion of timher-mea/ure, and how to gauge a com­
mon caik, co9ler, or piece of malt, &,. or to meafure, 

I 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 fa­
tisfaclory to parents, when their children have fome, 
knowledge of thefe things. But I !hall reforve .this for 
a dialogue by itfelf, and only leave you a few ql.!ef~ 
tions for praetice. 

Q__vESTl~Ns to e:urcifi Jhe learner in ·the Ru1€ of 'three~ 

28. The rents of a whole p.1rifu amount to£ 1750, 
~nd a rare is granted of£ 32 - 16 - 3 ; what is that 
1~ the pound? An/ 4 d. -f. 

29. A bankrupt is indebted £ 2980 - 1 o s. but 
all his effects amount but to £ 93 1 - 8 • 1 ½; what 
have his creditors in the pound? Anf 6s. 3d. · 

30. Bought a lighter of coals, containing 33 chal­
drons, 1 z bu fuels, for which I gave 1, 50; what do 
they lie me in per bufhel t An/ rod. · 

31. Bought of a Goldfm_ith 4 /b . I c oz. 10 d-wts. of 
plate, at 5s. 'fd, per ounce; wh~t do~s it come to? 
An/. £ i 5 - 1 7 - + . . 

32. What is the rntercfl of£ 631 - 5s. for a· year, 
at 3 per. cent? An/.£ 18 - 18 - 9. 

33. What comes the eomrniHion of 2:45. - 6s, to., 
at 2½ per cent ? An/. £ 6 - 2 - 7 ¾, -r· 

34. What muft I give for the ·l"'E parts of a fhip, 
that is worth£ 635 - 5 s. An/.£ 119 - 2 - z¾._ 

3 ~· Shipped for Barhadou 500 pair of flockings, at 
3 s. 6d. per pair, and 1650 yards of baize, at Is d. per 
yard ; and I have received in return 3+8 gailons of 
rum, at 6 s. 8 d. per gallon, and 7 50 Lb. of indig0, 
at 1 1. 6 d. per Lb. what remains due upon my ?.dv~n­
t-Ure ? An/. 24- - 12 - 6. 

Rule. See what ,the fiockings afld bai-ze come to, 
an<l ad<l them t'ogether; then fee what the rum and 
indigo both come to, and fubtracl it from the other, 
you will find- the anf wer as above. 

36. How 

/, 

-
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36. How many bricks 9 inches long, and 4 inches 
wide, will floor a room 18 1eet fquare; that is, 1 8 fee t 
wide, and ·18 feet long r 

Rule. Firft, £nd the content of the room in fquare 
feet, that is, multiply the length by the breadth ; then 
multiply th a.t produa 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 anf wer is 1296 bricks, z thirds. 

37. How many Io inch tiles will floor a malt kiln 
16 feet long, and 14 feet wide. An/ 322 •l·l 0 , Rule. 
Multiply 10 by itfelf, is the contents of one tile iu 
fquare inches ; then find the contents in the room in 
inches, and divide by 100, it is '322, and better than a 
half. 

38. Bought a ton of iron, which coft £ 19 - 10.r. 

there being in number 3 2 bars: ·r defrre to know the 
'price of each, and what they weigh on~ with another • 
.An.f. I2J. 2d. ¾, and each bar weighs 2 qrs, Itf,l'b. 

39. There is a cifiern that h0Jds 4 hog{heads of 
water, ( allowing 63 gallons to the hogfhead) in which 
are placed two pipes, the larger of which will difcharge 
1 ½ gallon every minute ; but if they both be fet open 
they will difcharge z ¾ gallons every minute: I de­
mand in how Jong time the ciltern will be filled by 
each ]:>ipe alone, and in how long when they are both 
fet oprn together. An}: G1eater pipe will fill it in t 
hours 48 minutes; the frnall one in 5 hours 36 mi­
imtes; and both in I hour 5 2 minutes. 

40. Ther~ is a fteeple, which fiands right upon level 
ground, whofe iliadow rneafures 7 5 yards, at the fame 
time that the fhadow of a firaigbt walking fiick, 
which is a yard long, meafures 5 feet: I demand the 
height of the freeple. An.f. 4 5 yards. 

-· 
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4 1. As I was brnting on the foretl grounds, 
U p fiarts a hare before my two greyhounds; 
The dogs be ligh t of foot, did fairly run 
Unro her 15 rods, j ufi 2 1. 
T he difiance that fhe ftarted up before 
W as 4 fcore, 16 rods jufi, and no more: 
N ow this I'd have·you unto me declare, 
How far they ran before they caught the hare f 

4 -nf. 3 3 6 rods. 

D I A L O G U E v·ur. 
SE CT ION I. 

'Ihe RULE of Three lnver/e, or Reciprocal Proportion • . 
'Ijro. w H A T do you mean by the Rule of CJ'hree 

lnverfi? • 
Philo. It is otten called the Rule of three Reve,-fi; 

that is, it is contrary to the Rzde of 1"hree Direll. For, 
as in the Rule of CJhree D irec?, you multip1y your /econ,/ 
number by your third, and divide by your firjl; here 
you multiply your fiamd by y-qur firJJ, or your firfl by 
your jecond, and divide by )'OUr third, and the fourth 
number is the anfwer. 

Note, . Your thfrd and fir.ft number rnufi be of the fame 
n~me or denomination, · as in the Rule of CJhrn Direa, 
a nd the f ourth number or anfwer, will be of the fame 
mrn e as the fa, Pttd nu mber. . 
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· Qyejl. 1. How many yards of 1ha11oon, 3 qrs. wide, 
will line 4 yards of cloth, which is 5 qrs. wide? An/. 
6 yards f . 

As in the Rule of T'hree Direcl, fo here alfo, the 
fJ.ueJlio11, or demand lies t1pon the third number. 

qrs. yards qrs, 
If 5-4-3 

5 firft number 

-
.An/. 6 ½ 

Anf. 6 yards, and 2 remains, 
which I place a top of the 3, thus • 
½, and it is 2 thirds. So is the 
anfwer 6 yards ½• 

f2.!!eft. 2. If when wheat is 3 s. 6d. a bu1he1, the 
three-penny loaf weighs 4 11'. 2 oz. what ought it to 
weigh when the wheat is 5 lhillings a -builiel r .An/. 
2/b. I I oz. 

J. d. lb.' Oft. 

If 3 - 6----4 - 2--·---5 
12 12 oz.,1 lb.. troy 1z 

42 pence 
-
JOO 

200 

610)210!0 

1.2 )3 5 oz.· -
:2 I~. 11 _oz. /inf; 

ls 

60 
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fil11ift. 3 · A regiment of foldiers, confrfHng of 1 ooo 
men, are to have new eoats, each confaining 3 yards, 
:t qrs. of clotlil, that is, 6 qrs. wide, and they are to 
be lined with fhalloon that is yard wide; how mucb 
cloth will it take for their cloat-hs, and how much fhal- ' 
loon will line them i An/. 5 z 5 o yards. 

Firft, fee how much is in their deaths, thus : 

1 coat is 3 Yards 2 qr1. 
4 

that is l 4 qr 1. 

1000 

140.00 qrs. in all 

qrs. qr:. rard. 
Then, if 6-14000------ 1 fhalloon 

6 

Third number 4)84000 
- . 

4)2 l OQO qrs; 

_gz50-yards. A11/. 

; 

-. 
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Q}fefl. 4: An acre of land contains (according to 
the table) 40 rods in length, and 4 in breadth, what 
mufi be the length to make an acre, when the breadth 
is 15 rods? 

Breadth Length Brtadtb 
If 4--40 -- I) 

4 

15) 160(10 rods 
15 

10 

5 f yards I rod 
RodJ YdJ Fut 

15)55(3''yards. A~f. 10 - 3 - z 

4S -
JO 

3 feet -

- ~efl. S• If£ 100 in 12 months gain£ 4 intereft, 
-what principal will gain as much in 8 months? Anf. 
£ 150. J 

Months £. Months 
If 1~ -100 8 . ~ 

JZ • . ,, 

-
8)1zoo -
£ 150 A11f. 

Q:!eft. 
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~ ".ft. 6. An army of foldiers confifiing of 800, 

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 lafi 5 months, allowing each man the fame 
daily provifion : The quefiion is, how many men mufi: 
there be that the provifion may lafi them 5 months ? 

Months Men Months 
.• 1f 3---800-5 

3 --
5)2400 

Men 
800 for 3 months 
480 for 5 months-

3 zo difcharged, 

'I'he fa.JI Q_uEsTION 'Varied. 

* Note,This queflion is fet in words on purpofe, 'Iyro11 to puzzle you ; but you mufi: obferve, that in all fuch 
fort of fums, the circumfiance of what is. done is never 
to be minded: for, fuppofe 1 fhould fay thus : 

If 800 men in 3 months eat l 0000 penny loaves ; 
how maAy will eat the farne in 5 months, at that rate? 
.An/. 480 men as before : fo that the acl:iori, or cir­
cumil:arice of what they d0 is nothing, let it be eating, 
drinking, or any other thing. 

'lyro. I underfi.and you, Sir, and thank you for this 
()bfervation; and l thi0k you have given me fufficient 
examples. . 

Philo. All other queftions are done after the fa!Tie 
manner. . If you are peifeet in thefe, you will eafily 
·c10 the following ones. 

<Q.1/ESTIONS 
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QpEsTIONS to txercifi this RULE . 

' 

!zuefl. 7. If when wheat is fold for' 31. 9d. a bufhet, 

the fix-penny loaf weighs 5 lb. 10 oz. how much ou ght 

it to weigh when it is half a crown a bufhel ? An/. 

8 lb. 9 oz. 

~ejl. 8. How many yards of matting, tbat is 2 feet 

wide will' cover a room 20 feet long and 18 feet wide • 

./lnj. 180 feet, or 60 yards. 

· ~efl. , . How many yards of paper, 3 quarters 

wide, wiM. be fufficient to hang a room that is 24 yards 

rou ~d, and 4 yards high? An.f. I 28 yards. 

~ro. Thefe quefiions are fofficient, fir. 

Philo, Then we will proceed tofiEiion 2. 

S E C T I O N , II. 

Of Plural Proportion, called the Double Rule of Three 
Direct . , 

'.fyro.WHAT is plural proportion, or the douUe rula 
of three direfl .P 

Philo. Plural proportion is when 5 numbers ~re giv~n 

to .find a fixth; which fix numbers, or anfwer, is found 

by two fiat in gs of the jingle rule of three direll. 

'l'y,r9. This is very difficult I imagine; for how am 

l to know how to make the firfi fiating. 

DEFINITION and RULE. 

Philo. In every regular furn in the Dou!Jle rule of 

three direll, the firfi: thre~ numbers always fhew the con­

diti6n, or foppofition; and the Qther tw<l>, that is, the 
two 
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two Iafi, Ihew the dema~d. The anfwer of the~ quef. tion will always be the fame as the middle number; and the fir ft and third mufi I be of tfie fame name in both fiatings, like as in thejit,gle rule oJ three direEI. 'Iyro~ Cannot thefe quefiions be done at one fiating ? Philo. Yes, by a rule genera1ly called the rule of" three ✓ of 5 numbers, and that with a great deal mofe eafe, as you fhall_ fee by and by; but we will give au ex·am ple here. · 

~efl. £f £ zoo in 12 months gain £ 4- intere(l ; what will£ 175 gain in 9 months. An/.£ 5 • 5s: 
£,. £. t. 'Firft, ·if 100 gain 4 wh.at-_17 5 

Here I find£ 175 
gains £ 7 in twelve 
months. Therefore,. 
I fay in the fecond 
ftating 

•. 

., . 

4 

1\00)7\00 

£7 

Mohths £, Months 
If 12.-7--9 . 9 

12)63 
£ 5---3 remain'si 

20 

Same divifor 12)60 -5 fhillings 

Or 
. , 
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Or thus: 

You may begin with thefico11d, ,hird, and.fifth num­
bers. 

Months £. Months 
Firfi~ if 12-be-4--9 .An/.£ 3· 

£. £. £. 
Then, If 100-3-175 .dnf. £ 5 - 5· 

No1i, See the proof of this queHion in the fir.ft ex­
ample_ of the next rule im.m;Je. 

be !0fejl .'iz.·. If 6~o feamen in one week eaf 1500 lh. of 

ef; how manr lb. will ferve .120 feamen 12 weeks ? 

.AnJ. 3600 lb. See Example z, in the next rule. 

All qm~fiioris in this rule being done after the fame 
·th'anriet, I !hall leave 6ther examples -for the rule if 
t hree of ji'zle nuthlrns, by which they' are done with mote 

eafe ; and fuall only give y'ou a notion of ftating quef-

tions here and in tfie dou'hle rule of t'hree inverfi. , 

' 
.AR TJLE to fl ate, ~r lmoriv the nature of a quejlio11, ttltd 

to know the certainty of your three fir/I numbers, and 

the name of the anfwer. 

YQu know there are jirve numbers given. to find out 

a jixth; mind then you carefully obferve what name 

, yduf anfwer is to be in: this being done, · place your 

5 numbers in.two rows, 'Viz. 3 in the firft row, and 2 

unde·r 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 -doub/e rules of three direti and inrverfi. 
Take 

, . 
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Take the firfi: quefi:ion, where your anfwer is to- be in pounds, and rank the number thus, as the que,!Hon itfelf runs. 

If[, 100-iz months£ 4. 

£ 175-9 month~ • 
* Here you fee the blank, or vacant place, is money ;. therefore, money mufi: be your middle number of the three, and money will be the anfwer. Note, The blank mufi: fall under the fuppofition, which here is£ 4. 

, Second QE°EST I ON.· 

If 600 feamen-1 week-1500 lb .. 
1 zo feamen- 1 :z weeks * 

• This thirdnumber in the fecond row, has a blank place under you fee, according t~ the order of the furn; t herefore.,. 1500 lb. m.ufi: b.e your ficond Flumber in the firft ftating, and your anfw.er will alfo be lhs. 'l'yro. I humbly thank you, fir. , Philo. Th€re are many other ways of varying this rule; but this is fufficient for your purpofe at prefen t3-See the rule of five numb.ers~ 

• 

SEC .. ,, . 

- .; 
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S E C T I O N III. 

r'he Double Rule' of Three Tnverfe, called a/fi Plural 
Proportion. 

'Tyro.WHAT is the difference between this rule and 

the lafi: l 
Philo. A great deal; for though here be ~ numbers 

given to find a Jixth, yet you will find it much more 

difficult to fi:ate the quefi:ion here than in the other; 

but obforve the following direetion. 

RULE, 

J. As in the douMe rule direlf, (o alfo here are 3 

11umbers in the fuppofition, and z in the demand. 

2. Place the numbers in order, as in the lafi rule, 

,viz. 3 in one row and .z 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 fiate the quefiion with 3 

numbers firfi:, as before; which is wrought according 

to the Jingle rule of three inverfe • 
. 

~ If your firft fiating be dire!!, the (econd rnufi: be­

in'T.lerje; for both are never diretl, nor never inverfi., 

, 
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~efi. 1. If£ 100 principai * in u months gain £ 4 intereft, what p.r-inc~pal will g-ain 5 guineas ( q;iz. £ 5 - 5.r.) in 9 months ? An/. £ I 7 5 principal. 

• Note, The word prin~ipal fignifies the money put - out to intereft. 

Here yon fee there are three numbers in the fuppo­fition, 'Viz. £ 100, 12 months, and £ 4; and z in the demand, cviz. £ 5 - 5 .r. and 9 montns. 

Now obferve, that one of thefe two in the demand rnufi be the laft nuq1ber in the fir fl flating, and the other the la fl in the ficond jiating, and one muH: be al• ways inverfe. · 

Mo'llths £. Months Firft, inruerfa. If 12--100--9 

Multiply £ 100 by 12, and divide by 9, you· have £ 133 ½, cviz. £ 133 - 6 - 8. Thenl 

£: /,. ,. d. £. 1. Secondly, diretJ. If 4-133 - 6 - 8-5 - S• 
l:J·ere I reduce the fir.ft and laft numbers into {hill~ngs,, the ficond into pence, and ~y the rule dirccl, I find the an{wer £ 175, the -principal required. 

I. Direll, 

2. lncverfe. 
' as before. 

2, Or thu;: 

£. £. £. .!, £. If 4-100-5 • 5. .Anj. 131 -51. 
Afontb.r £. .r. Month; If 12-13 I - 5-9, .An/.£ 175 , 

~uejl. 
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Q__U1fl. 2. If 600 frarnen in I week eat 1 500 lh of 

_beef, how· long will 3600 lb. ferve 120 men at that 

rate, " 

Men Week lbs. 
·Here, If 600-1-1500 

!600 lb. * 120 men 

Firft, Stating l1Wtrfi. If 600-1-120 Anf. 5 weeks. 

- Second(y, Direfl. If 1500-5-3oco .1nf. 12 weeks. 

* S,ee the fecopd quefiion of the lafi ruie. 

Cf yr~. I m1der.fland it a little, but cannot fay I am, 

perfect in it. 
Phi-I?. Ir is of no great fignification at pre~ent; for 

you wil} fee more of it in the next rule, 

S E C T I· 0 N IV. 

'!he Rule of three compofed of five numbers. 

'lyro. WHAT difference is thue between this and 

the othe r, two preceding rul es? 

Pht!o. Only th is , that all queftions in the double 

rule,. of thr ee direcl and in'Verfe, are performed here 

·at hne fia ting. 

'Tyro. So you faid before, I remember; pleafe, the re. 

fore, to give me a rule to work it by; for, I think that 

is much better than the trouble of two fiatings . 

- Philo. It is fo in general, but not always: ho wever, 

it is eafier, and better for the learner upon the whole ; 

for here, as well- as in the two. former rules, the dif­

ficul ty lies to · know wh1::ther the queftion be direcl, _o~ 
w-



-~oo 'I'he RuLE if THREE of five Numbers. in<uerfe. This being known, the manner of fiating the­queftion will be eafy, and the work as €afy. 
A Jlanding rule to Jlate quefliom. 

1 . As in the jingle rule if three direa, fo alfo here, the middle number governs the quefiion ; and the an­f wer will be of the fame n-ame. z. Having noted which the middle number is, the other 4 are eafily known ; for the two that are in the fu ppofition always are the two before the middle num­bers; the other / ri,1,,,0 are the demand under the third and fourt k numbers. 
Lajlly, AI ways obferve, that your fir-ft num6er be of the fame name as your fourth; and your ficond numlur the fame name as your fifth. This being done 

1. 'l'he rule for all direa quejlioiu is th.is .. 
Multiply your firjl number by your ficond, for :J di­rvifor, then multiply your third, fourth, and fifth to-­gether, and divide their product by the product of the firft and fecond, and the quotient will be of the fame name as the middle number, be what it will, and is thff an./wer .. 

. , 
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~XAMPLE. Cf'hefirfl quejlion of the trwo lafl rules. 

0uefl. 1. - If£ 100 in 12 months gain £ + intereft, 
wl~ will £ I 7 5 gain in 9 months. .An./. £ 5 - 51. 

£. Mth1. £. £. Mth1. 
If 100----12 gain 4-175-9 

12 9 

uoo 1575 
4 

12100)63100 

£ 5 - 3 remains 
20 

J 2)60 

5 !hillings 

An/£ 5 • 5.r. See the firft example of the lafi rules
0 

f[J.,!jejl. If 600 feamen, in I week, eat 1500 lb. of 
beet; how J1Jany lb. will ferve 120 feamen 12 weeks? 

Men Week lb. Me,, W eeks 
If 600-1--1500-120-1z 

I I 20 

600 180000 

u 

6100)21600100 ----
360'0 lb-i. .Jnf,, 

See Ex. 2 , in the double rule diretl~ 
.Ano~ 



2.02 The RULE of ~r~R-.ER of/jve Numbers •. 

.Another rule for- the mor~ eajj, jlating a. queflion. · 
. . 

I. Note, If you obferve the two foregoiAg exa~p1es. 
·th ey are fiated jufi as the numbers follow one another 
in the words of the que!Hon; but it very often happens 
that the numbers in the furn lie contrary to the order 
they ought to be placed in ; therefore, you fllould 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 eac_h; then cofl!ider 
what your anfwer is to be in, and place that down a­
frefh for the middle number ; then the two where the de-
1nand lies mufi: be your fo11rth and fifth, and the other 
two yourfirjl :rndfecond numbers: thefirfl mufi: be the 
fame as the fourth, and thefecr;nd the fame as the fifth. 
See the next qrujiion. 

Q.ueji . . ,. If£ 4 be the wages of 8 men 10 days, 
. what will it cofi: me, or what muft be the wages of 3 z 
IJl~n I z days? .An./. £ J 9 - 41, 

Here, as befote directed, I place the numbers after 
one another, thus : 

£. /i,1en Days Men Days 
If 4-8-10--32-12. wrong fiated. 

Now, here the middle numher is days, but fbould be 
money, b~_caure the quefiion fays, what will it cofi: me, 
for 3 z men 12 days; therefore money mufi: be my 
middle number, and then, Cfyro, the true jlating will 
appea~ eafy as follows : 

Men Days £. Men D«ys 
Thus", 8-10-4--32-12. An/.£ 19-4s. 

Now here, 'Tyro, ihe fi:ating runs like the words of 
the furn, as follows, which is very natural. 

* If 8 men in 10 days coft me£ 4 for wages, what 
will 3z men cofi: me in 12 days, at that rate ? An/. 
as before. 
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- !0!eft- 4· ( A proof of theji,jl queflion in the laf} rule) 
A per fan put out 17 5 pounds to receive intere.£1:, and 
wh en it had continued 9 months, he received principal 
and interefl: together £ 180 - 5s. r demand at what 
rate per ant. per annum, he put his money out at? Arif. 
£ 4 per cent. per annum. 

Here the words of.. the quefiion are not like thejlat­
ing. You mufl: obferve then to proceed as under, in 
all q ueftions of this nature. 

Rule. Take the principal from the interef!: and prin­
cipal together, the remainder will be the intereft for the 
time it continued, and ·then the ftating will follow. 

Thus, Principal and interefl: 
Principal put out 

Intereft for 9 months 

£ I 80 • 5s. 
175 -

£ 5 - 51• 

£, Mths £. s. £. Mrhs. 
If 175-9gain5-5 -interefl:, what will 100 in 12 

Here, according to the rule, bring your middle num• 
/Jer into ihillings; then multiply it by y.our fourth and 
.fifth, for a dividend; this done, multiply your firJl and 
ficond together for a di'Vi/o1·, and the quotient will be 
80 fhillings, or£ 4, the rate he put the money out at. 

'Tyro. I heartily thank you; and I find by this I th all 
be able to anf wer Mr. Coker's la ft queftion in the double 
rule of three direll, which before always appeared very 
difficult to me. 

Philo. You fay very right, C/yro, for the queilioR is 
done after the very fame manner 1 therefore ihall give 
you only two or three examples in the double rule of 
three ihq;er/e, and leave you to practife the other ex­
a~ples. 

Q'gEs~ 
•/ 
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Q_u E s T I o N s lnruerfe. 

z. The rule for peflions ilzveife is as follows : the 
3 numbers belonging to the fuppofition muft be your 
fir.ft, fecond, and third number, and the demand is your 
fourth and fifth number. Thefe being obfervecl, the 
rule is, multiply your fecond, third, and fourth togethfr 
for a dividend, and your firfl and fifth together for a 
divifor, and the quotient is the fame anf wer as your 
middle number. 

Q.uefi .. . I. ( A proof to the ve1-y lafl queflion, and of 
q.uejlion l in the lafl rule) if £Joo in 12 months gaiu 
£ 4 intereft, what principal will 5 guineas gain in 9 
m onths ? 

Here, as the principal is to be the an[wer, fo the 
principal ( viz. £ 100) muft be your middle number. 

£. Months £. . £. s. Months '£. 
If 4-12 be 100 principal, wbat 5 - 5 b:e 9 .Anf. 175. 

I fiate tbe qaefiion according to the firft fianding 
rule, making my firfl and fourth, and my ficond and 
fifth alike; this done, I bring my firjl number into 
fhillings ( ruiz. 80) becanfe the fourth mufi be brought 
into fhillings : this being done, I multiply the ficond~ 
third, and fourth together for a dicvidend, and the fir fl 
and fifth together for a dicvifor, and the quotient is 
£ 175, the principal required. 

:0!efl. z. If boo feamen in I week eat 1 500 11'. of 
beef~ how long will 3600 ]aft 120 feamen? 

lh. Men Week 16. Men 
If I 500---600--1-3l ::::Jo--1.20 

Here I multiply the./econd, third, andfaurtb together 
'for a d~rvi_dend, w~ic~ is 2160000, and my fir/I andfifih 
for ,a dz'Vi/or, which 1s 180000, and the <JUotient is 12 weeks. 
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~efi. 3. If it cofi: £ 240 for 60 fervants in 8 weeks. 110w long will.£ 140 ferve 8 fervants? .An.f. 35 weeks. 

'Tyro. Sir, thefe examples are fufficient, I think. Philo. 1f you are well grounded i-n the nature of the Tule, that is enough ; for you may (et yourfelf furns at any time by way of exercife. And now, 'lyro, I will .giva you a notion of tare and tret. 

SECTION V. 

T A R E and T R E T. 

fj,ro. WHAT do you mean by tare and tret? 
Philo. Cf'are and tret are allowances made in buying and felling commodities that are liable to lofs or wafie. 

Cf'yro. What are the general names belonging to thi5 rule. . Philo. They are 6, ,viz. g1·ofi, tare, tret, /uttle, tlqff, and neat. 
'lyro. Pleafe to explain tbefe in their order. 
Philo. Fir/l, Gro/s fignifies the whole weight of any commodity, or parcel of goods, bag, or box, or cafk, and all i1icluded thus: fuppofe I had a. box of tea, bag of fpice, or cafk of oil, which weighs 120 lb. I fay it weighs I zo lb . grofs. 
Secondly, <fare is 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 grofi, and then the re. mainder is called the neat, or clear weight of the com. rnodity : thus, fuppofe the foregoing box, bag, or cafk, after the goods are out, fhoul<l weigh ,16 lb then 

K I fay, 
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I fay, it has 16 lh_. tare, which I fubtraa out -of the 
grofi 120 lh. there remains 104 lb. neat, thus: · 

Bought .a box of tea, Gro/s I 20 ll,. 
- Cf'ar.e 16 lh. 

Neat 104 lh. 

q-'hfrdly, Cf'ret is an allowance of 4 /6. for every 104; 

'that is, 1 lh. is allowed for every 26 lh. for fuch com­

modities are liable to wafte, moths, dull, &c. 

Note, When there is tret in the furn_, then after the 

t-are is taken from the grofi, the remaimler Js callei 

fu ttle, inftead of neat. 

Note 2. To find the tret pounds, divide the futtle 

pounds by 26, and the quotient in the tret, which fub­

tracted from thefattle gives the neat. 

Th;!s, A box of tea, G,·ofi 120 lb. 
9:are 116 

26) 104(4 fret 

104 

0 

.Suttle 
'Iret 

1.04 /h. w.hicb divide by 2 ~ 

4 lh. 

Neat 'l oo ih. 

F,urtbly, Suttle ·pounds are fo called (as was faid be­

fore) when there i£ tret in the fum ; for when there is 

n o tret there is IilO /uttle, and the t-ret pounds are al­

ways fubtracted 0ut of them, as in the above. 

Fifthly, Clojf is an allowance of 2 lh. for every 3 Cwt. 

for the turn of the fcale, and for frnall draughts; but 

.this is allowed only in fome particular things and cafes. 

Sixthb,, Neat weight is the clear weight of the com­

,modity after all the allowances are made. 
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'Tyro. Sir, I under!l:and you very well; but if I re­
rnem her, you told me, ( in page 1 64) you would !hew 
me a fhorter method to reduce Cwts. and qrs. into lbs. 
than you did in page I 2 1. 

Philo. I did fo; and will now :lhew you all the ways, 
and leave you to take your choice. 

cro reduce hundreds and quarters into pounds. 

EXAMPLE 1. Reduce 17 C. 3 qrs. 15 //;. into lhs. 

Fi,:J! method 

Common way 

C. qr,. Ih. 
17-3- 15 
4 C. qrs. lh. -

71 
28 

Second method 17 - 3 - I 5* 
17 

573 
143 

17 
17 

Add 99 for ~he 3 qrs. 
1 5 lbs. 

.An/. 2003 llJJ. 
Ar..f. 2003 lb. Seep. I 2 I • 

• Note, Tn this method you mu!l: always fet the C's 
down 4 times, cviz. twice under one another, and the 
other two, each one place more towards the left-hand; 
then Munt how many lbs. there are in the od d qrs. and 
/!JI. (which are here 99) and always place them under 
the units, tens, as above, and adding them together, 
you ha-ve ,the anjwer. 

Note, This method is fhorter than the ji,-Jl, and 
more partic.uhr when there are many figures in the 
siven hundreds, 

Kz 'l'hird 
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rhird method.. Multiply by 112, and ,take in t'he odd 
pounds. 

C. qr-s. lh. C. l!n~ 
I 7 - 3 - 1 5 is 1 7 and 99 

112 * 

An/. 2003 

* Here I multiply by 112 in 1 liae., thus: I fay, 
I z times 7 is 84, and 9 odd lbs. make 93, 3, and I 
carry 9 ; then I z times I is 12, and 9 I carried is 21, 
.and the other 9 I take in alfo is 3,0, that is o, and I 
carry 3. La/Uy, I fay, once I 7 is 17, and 3 I carried 
is 20, which 1 place by the fide of the other 2 figure~, 
and it is done. 

This is alfo iliorter than the jir/t methoa, but fome­
thing more difficult till you learn to multiply by I IZ 
very well, as you will fee in Ex. z. 

~ Fourth method. The befi: way, (in my opinion) 
is this lafi: method, which is this : multiply the C's by 
1 z only, always remembering to place the two firfi: fi­
gures out towards the right-hand; then fet the odd 
pounds under, and . add them together as they fiand, 
it is done. 

C. qrs. lh. 
Thus, I 7 - 3 • 1 5 is 

C. lh. 
17 • 99 !. 
204 

99 

An/. 2003 lbs, as before, 

There is no occafion to fet down the 12 under the 
17, when you multiply; for it is eafy to remember you 
multiply by I z. I fay then 12 times 7 is 84, (which 
4 I place 2 iigures towards the right hand of the 17) 

that 
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tllat is 4 and I go 8; then 12 times I is I 2, and 8 is 
20, which I place to the left of the 4, fo that the z 
falls under the 7 ; then I fet down the 99 odd pounds, 
and add them together, they make 2003 //;. 

t Note, But you may do it -yet fhorter by ufe, and 
foll as ea(y, and that is by taking in the 99 as you mul­
tipily, which will fave the tro1.1ble of adding it afrer­
wa-rds· .. 

c. /6'. 
Thus, 17-99 

3o3 --
1.003-

Here I fay, 1 z times- 7 is 84, and 9 is 23, 3 and· 
I carry 9; u times I is u, and 9 I carry is 21, and 
the laft 9 belo11ging to the 99 mlkes 30. 

Now, the reafon of this will appear plain, if you 
confider tha.t I 7 C. is 1700 l6. and 17 times 1 2 lb,, 
therefore,. I only fet down 1 700 lb, and add 1 2 times 
17 to· it. 

Thus, 17 C. is - 1700 
More, IZ times I 7 is 204 add 

Aef. 1904 lb. in 17 C. 

_1700-99/h. 
So alio · 303 is 12 times 17, and 99. 

200 3 as bdore 

I ' 

~ Note, Or you may do it fhorter yet, only by 
putti~g or joining the odd lb.r. by the fide of the Cs 
(maktng a dot between them for difiinction fake) then 
multiply the C's only by 1 z, placing 2 figures out from 

K 3 them, 
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the_m, a~ before direcled, and you have th~ anfwer, 
\\-h1ch will fave the trouble of taking in. 

Thus, 17 -99 I fet down 17 .99· . 
204 

.An/. 2003 lb. 

Here I multiply 17 only by 12, always P-lacing the 
two firfi figures to the right-hand: then add the two 
lines together. · 

Example 2. In 47 C. 1 qr. 26 I/;, 11,ar, how many //;s. 

C. qr. 16. C. l!J. 
Here 47 - 1 - 26 is 47 .54 multiply 47 only by 12. 
4 7 Jnultiplied by 12 is 564 

5 3 I 8 An/. 

Example 3. In S-6 C. I qr. 17 lb. mat, how many Iii, . 

C. qr. 16. C. It. 
Here 86 - 1 - _17 is 86 .4:j 
86 multiplied by 12 103 2 --

9677 An/. 

Here I join the odd 4S //;_ clofe to the 86 C. and then 
muliiply 86 only by 1 z, placing two figures out as 
before. 

'Tyro. Very welr, fir, I underftan<l what you have 
!hewn me; but fu ppofe the odd pounds amount to 
three fignres; may I join them to the C's then? 

Philo. No, only 2 of them; and place the other 
fi gure (which will al ways be 1) under the units place 
of the G's, as in the following example. 

'· Ex-
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Example. 4. Reduce 89 C. 3' qrs. z 1 lh. neat, into lis. 

That is, 89 C. and 105 //;. Thus, 89 
3 qrs. n lb. is --- 10s /6. _ 

89 multiplied by 1.2 is - 1-068 

.Anj. I 007 3 }{;,. 

Here 3 qrJ. 21 /l;s. into 105 //;1. and becaufe the,re 
are three fi-gu, es, I place the r uuder the 9, and th ll• 
for all fuch examples. 

Now, <fyro, I will prove this lafl: example by the 
other three methods, and leave you to take your ahoice 
as praclke or faney direct. 

C. qrs. 11'. 
89 • 3. 21 

4 

3S9 
2.8 --

C. l!J. 
Secondly, 89 • 105 

89 
89 

89 
105 

10073//J.-

c; lh. 
Cf'hirdly, 8q - 105• 

112 

1007 3 lb. 

10073 fl,. common 

* This third Method is certainly very fhort, if once 
you can multiply well by 112: for obferve, l fay, 12 

times 9 is 108, (and 5 the odd 1/Js.) is 113; 3, and I 
carry 11; then 12 times 8 is 96. and 11 is 107, and 
the 10 //,. is ·l 17, that is, 7, and I carry 11-; /a/lly, I 
fay; once ~9 is 89, and 11 I carried is I oo. 

- Tyro. Sir, I heartily thank you, I fee now how it 
is done. 

Philo. Theri I will give you one example at large. 
K 4 'Ex-
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Example S· Bought 3 hogfheads of fugar as under • 

. C. qn. 16. 
Grofs No 1-- II - z - 15 

2- I 5 - I - l 7 
3- 17 - 3 - 14----(f'arr of all t C. I 'Jf, 2 lh.} 

'Iret 4i!J. for every ro4, at 
.5 6 fhillings a C, neat, what 
come they to r 

Gr(Jfi 
T'are 

· Suttle 

Suttle 
~rei 

44-3-18 
J - l - Z 

43-.2 - 16· 

4888 lbs. 
188 /6s. '"· 26)4.888)188 tret 

26 . -
.228 

:z.08 

208 
208 -

----Nr<Jt 4700 lb, 

Then, if IC. <viz. n2 lh. coft zl. 16 s, what coff 
4700/bs. neat? .An/. £n7-10s . 

.Example 6. Bought 3 chefis of tea, each weighing 
groj,, JC. 3 qrs. 12 lbs. tare of each I qr. 5 lb . at 4s. 9d. a//;. neat, what do they come to? 

Here being no tret, the tare taken out of the gro/s 
the remainder is neat. .An/.£, I 31-6-9 . 

. 'Tyro, I am highly obliged to you, fir; and am now "ready for the next rule it you pleafe. 
Philo. The next thing I ihall in·firutt you in is the r.ule ef praflice. 

DIA .. 
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D I A L O G U E IX. 

'S E C T IO N I. 

Of P R A C T I C E: 

'Tyro.WHAT do you mean by pr a Bice? 
Philo. Practice is only divijion of money, 

and very much refembles reduflion afcending; for here 

you divide by as many of lefs as- make one of the 

greater. It is a iliort contracted way of t h " rule of · 

three direa, afld faves the trouble of fi:ating qneitions, 

by dividing by the parts contained in the whole. 

Cjyro. Are not 'Uulgar fraflions often taught before 

j'rallice? . 
Philo. They are ; but there is no neceffity for it: 

if you can read a fraction that Js enough. rhus, ~ •. 
¾, ½, or / 2 , are thus read, 2 je<Venths, 3 fourths, I , 

eighth, and I twe!fth. 
,'Tyro. I. know this very well, fir. 
Philo. Then you may proceed to wo[lk this rule as 

foon as you pleafe ; but it will be neceffary to -learn. 

the following tables. by. heart ., 

) ' 
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TABLE 1. TA B L E z. 
-E'llen parts of a /hilling. E-ven parts of a£ Sterling.-

Pence 
6 l r ½ of a !hill. 

Shi/lings 
IO 1 r½ 

! I l! 
~½qrs. >is<½ -. 

If I l t 
¾ J Ln-

t'· \ ll 
3 d I I J -i; >is< f 

~;:~: i I% 
i I J l ·io 

'lyro. I will learn thefe tables as faft as I converriG ently can. 
Philo. Very well; then I fhall proceed to give you examples under the following cafe-s. · 

C A S E 1 • • t 

When the f um is given in farthfo-gs, that is I, z, or 3 farthings per lb. or yard, then only bring thefe far'.. things into pence, Jhillings, _and pound,, and ;he work is done. ' 

J . I 
=i 4 

, 1d -?,: 

JJ. 2\0 

17 53 lh. at ¾ a lb. 

43 8·¾ 
3l6-6d. 

Here 17 5 3 lln: at a far. 
thing a lb. is 17 5 3 farthings;. 
th~refore, I only divide by 

' 4, by 1 2, and by 20, and 
ha Vt!£ 1-16-6¾ for anfwer. 
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1753/b.atfnya/h. Here 1753 is 1753 half-

__ . pence. l divide therefore 

876-½ by z to bring them into 

--- pence, and by 1 2 and 20, tu 1d.· / 2 

Js. 2lo 713- bring them into £'s, and the 

----- anfwer is £ 3-13 -0½, which 

£3-13•0½ An/. isjuft double the firft furn, 

at a farthing a lb. and is a 
proof to it, 

*¾ ½ I7S:Jl6.at¾perlb. Here I fay 3 farthings is 

---- the 1 eighth of 6 pence, and 

6d. ½ 219-¾ dividing by 8, I have 2·19 

---- fix-pences, and 3 farthings 

11. 210 1019-6 over; then I divide by z ( be-

---- caufe 6J. is ½ a fhilling) and· 

£5-9-6¾ Anf. have 109 {hillings, and 6d. 
over; then I divide by 20, to 

bring them into £'s, and have 

£ 5-9-6¾. 

N ote, If you add' tpe· anfwers of the fir/I and ficond 

furn together, you will find the amount to £ 5-9-6¾, 

which proves the work. 

• Tllere is another way to do this. Multiply 17 53; 

by 3 farthings, and the product is farthings; , then, 

~ d-ivide by 4., 1 z, and 20. 

y 

7 ' 

' 

1:J.. 
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I 7 5 3 11'. at ¾per lh. the parts for the-3 pencefirfi,andrhen. ------~ the parts for the 4 5259 farthings. 
----------- d. Ells d. 12 1314-¾ I ,\ 1753 at 1¾pn.'eI1 · 

-------
£5-9-6¾ An/. 
Yards 
17 5 3 t at Id per yd. 

z!o 14!6-1 ------£ 7-6-1 Anf. 

i Note, I make 
ufe of the fame 
number, 1753,be­
caufe you may 
prove the work of 
one furn by ano­
ther, by adding the 
products ofany two 
together, thus: the 
product of 3 far-

, things and· 1 far­
thing will prove 
the laft. fum of a 
penny. 

CASE 2. 

When the given 
price is pence and 
farthings,then t~ke 

------zlo 18!2- 7¼ --------£ 9- 2-7¾ AnJ'. 
t Here I fay I· 

penny is the -/2 of· 
a fhilling; then l ' 
lay, 1 farthing is 
the ¾ of a penny, 
and dividing 146 
fhillings by 4, I 
have 36 fhillings, 
and 2 remains, 
which is z fhilliogs; 
then I fay, the 4th 
of 2 fhillings is 6d. 
and the 4th of a. 
penny is ¾; then r 
add them both to­
gether, which make·' 
182;, 7d. ¾, and di­
viding by 20, I 
have£ 9-2-7¾ for 
anf,.wr 

C Always re­
member that what 
remains is fhillings 
and pence, and you 
mufialfodividefuch I · fuillings . 
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fhill'ings by · the 

217-

t f 1 • I par o 1 2 1s 4 • 
T l us you fee I 
take the parts of 
the remainder as 
well as the parts of· 
the whole. 

fame figure, and · 
you have the true 
anfwer. 

d. l!J •. 
1f ½ l753atrfperlh. 

d. 

------
, _ ___:;;;.;.. ____ _ 
------~- , 

* This yon fee is 
juft double the furn 
of 3 farthings-. 

lb. 
If ½ 1753 at- 1¾ ' 

' t + 4 7, 
I 

219 - Iz:-
36 - 61.* 4-. -------

z IO 2 5 I 5._ - 7 ¾ ' I 

., 

----'---:..-. 

£12-15-7¾ ___ _:._~_:.-

* Note. Here. I 
fay 3 half-pence is 
the ½th {as before) 
then I fay, L far­
thing is the ¼th o 
3 halfpence, and di­
viding by 6, I have 
36, -and 3 remains, 
which 3 · I call 3 
fiiillrngs ; then J 
fay, the 6th part of 
3 iliillings is 6 

ence, and the-qth 
' 

Pray obferve, C{yro9 • 

and look well at the · 
example; for I fhall 
n0w leave you to 
yourfelf for a while •. 

Yard, 
d r ~ d d 2 6 I 7 5,3 a~ z • per y •. ---------

2.lo 29!~ - 2d. 

I 1 
4 a 

-------
· £14,-12-2 . .An.f. 

· lb. 
1753 .at 2 ¾ ------· 

{, I 6-8..:8¾ An/. 
: oz. d. 

,zd {. 1753 at 2f 
I 
, I I 
: 2 4 ·. 29-1: - 2d •. 

73 ---0½ , 
-----:------______ ...... ~ 
[, 18-5-2½ -

Ell': 
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f Ells 
~d' ¾ 1 7 5 3 at 2d. ¾ 

r l 
2 4 
.! .! 
4 2 

-----
-------
£20 -1-8¾ Anj.. 

lh. 
3d ¾•753at3d. ------

--------
£z1-18-3 An/. ------
lh. 

3d ¾ 17 5 3, at 3d. ¾ 
· J l 

43.8 - 3-4 T "i° 

36 - 6¾ ·- --
zjo 4714 - 9¾ ---

l 2 3- 14-94 .Anf. 
--,--- · 

.. lb. dw 
3d· ¾.17-53at3fth. i 

' 438.- 3d. l ..&.. ' :i 15 
I l 73 .. 0 r 

zro 5 ii I • 3t 
J· 25-~1-3i 

' I ., 

' 

l/,. d. 
3d ¾ 1753at3¾//;. 

1. I 
4 4 

----
438· - 3d. 
1e9 - 6¾ ------
----------· 
. z4 - 7-9¾ An/. -------

Dozen 
4d . ½. 1753-at 4d. 

-. ----:- ._, -
----------11'. . d. 

3d ¾ 175-3 at 4¾ 11'. 

Id .!. 
I l 
4 - 4 

-----

. _____ .,_,_. __ 

~------
lh . d. 

4,d , r ·1753-at4f/h. 

l I 
2 s 

------· 

~-~-. 
~z!o 61517,' - 4½ ___ __,__ __ 

l J2 • 17,·4r 
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4d 

ui 

t t753 lh. a t-4d ¾ //;, 
-

584- ¥ 
7-3 - of 
3-0 - 6¼ 

. 

-
2\0 69\3-10¾ 

£34- 13- 1 o1. 
4 

.!. 
3 

I 
4 

2\0 

1753 lb . at 5d. lb. 

584 - 4 
146 - ' ---
73!0,. r 

£36-10-5 

Ells 
-

-

An/. 

4d t 1753.at s_d,¾ 
-

J..d .! r84 • 4 4 - .) 

:r 
¾ ¾ 146 - I 

. 3,6 - 6 :q:: 

2Io 7616- 1 r I 4 

l --
--

£38-6-u r An/. 4 --
at 5d½ lb. 
--

------
lo ·sor:3-_- sJ . 

-----1 
U:40•J•sr .dnj.~ I 

· * Or you may 
take the parts tha-s, 
rviz. 4d. is f of a­
fhillin g, as before-.. 

Or thus •. 

______ .,__..._ 

2lo 80!3 - s½ 

£ 40-3-,sf A n.f. 

, ~ Here I fay, 1½ 
is ½ of a thilling, 
and take it out of 
1753, the top-line, 
whiah anf wers the · 
fame end as the: 
laft work 
lb. ~ d:. 

- 4.d . ½ 1753 at 5,f 
-----•----

--------
210 8;!9· · 11¾ 
! ---------

£41-19-II¾ .Anf. .,, 

--------
6d ½ i7s:3 lh. at 6d. 1/J. ;------

-----~ 
i°43:-I6~6! Anf. 

. rar4,,-

_, 
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rards oz. 3d ¾ I 7 5 3 at 6d. ¼ yard 6d ½ 1753 a t 61 OZ, 4 d. -----· 

---·-
-~---
£45.~ l 3-0¾ An/. 

* Here I fay 3 
pence is the ¾ of a 
!hilling in the ~e­
cond line as well as 
in the firfi, becaufe 
then ¾ will be the 
T\:; whereas, if I 
was to fay 0d. is the 
½ of a !hilling, then 
I mufi: fay ¾ is the 
/ 4 of 6 pence: now 
24 is not fo eaf y .to ·, 
divide by as I 2 is ;_ 
fo by bringing fix­
pence into z parts, 
the work is a great 
deal more eafy and 
natural. 

Bujhels. d. 
6a ½ PJ 5 3 6-½ bujhel 

l. . I z 17. _ 

-------~ 
87-6 ·- 6 
73 • 0 ½ - -------

-------------

J I 
:er 1i 

od ½ 

td i 

zlo 

6d ½ 

1d ~ 
I I 
4 4 

876 -
109 -

9816 -

6 
6¾ 
o¾ 

£ 49 -6-o{ .Anf. ----· //;. a; 
1753 a t 7 //;. ---
876 - 6d. 
146. - 1d .. ----102lz - 7 -----· £ 5 l-2 -7 An/. -·---

Gallons 
1753 a t 7¾ gallon ·· __ ..,..._ 

876 -
146 -
36 -

6d .. 
I 

6¼ 
zlo 105l9 - 1.¼. ---£ 5z--19-1¾ An/. -------
-----
.,:,__ _ __:.,_. _____ _ 

zlo 109!5 - 7f -------· £ 5.4-15·7½ .Anfi 
El/1 
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4d ~ t7·53elbat7¾ 4d' }1753-pairat8½ 

-yl ¾ 
3· l 
4 4 

--------
S 84 - 4' 
438 ~ 3 
ro9 - 6f 
--~---~ ___ ,,,_,_ ___ _ 
£s6· 12-1¾ An/. 

Or you may fay 
6J. I d . I 

a. 1s 2 , an Id. 1s 75, 

and ¾ is the ½ of 
6 pence ' 

-------~ 

___ ,,__,_ __ _ 
2jo 1z4l1.-8½ An/. 

' £62-r-8½ An/ . 
. -----

¥ ~ I 7 5 3 ells at 8d. } 
-------

4d f 1753yard.r at 8d. 

584 - 4 
584 - 4 

7 3 - of. 
36 - 6¼ ___ ._._.. __ ---

4d ½ 
--.. - .... ____ ______. 

.. -------- --------...:.-
2jo I 1618 - 8 £'63-18 -2¾ An/.., 

I ___ ....__ _ _..,. ________ _ 
£5 8-8-8 AN.fl 6d ½ 1 7 5 3 I b. at 9 d. 

3 
Or you may fay 

6d. is ½, and 2d. is 
½ of 6 pence; or as 
8d, is ½ of a fhil- .. I --

1 
---·--

ling, you may mul- ! 
20

,
13 1 4. - 9 

tiply by 3, and di- [,65~
4 

.. -
9 

-Av:;--
vide by z. ,_,. --.. -------

6d ½ l753/b.at8¼ ½ 1753 yards at 9¾. ___ .,..._ ___ _ -------..-...., 
292 - 2 

36-- 6¾ 
------- ---------1-

z!o135p•3¾ ________ ...,.. ----------
£60-5-2¾ £67-11-3¾ An/. 

Ells., 
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-r 6d 1 1 // 6d 1 11 r · 2 .1753e sat z 175.3.0.atJoi; 92 

2 !0 

6d f 

4-d ½ 

2!0 

6d .!. 
2 

876 - 6 
438- - 3 

73 · o' 
J 
2 

I 38r7- 9 1. 
2 

£ 69-7 9 .!. 2. An/. 

1753 ib. J 
4 at 9 _ _ .., ----

876 - 6 
438 - 3' 
IO~· 6 

I 42 14 • 

I 
4 

£r1-4-3 ,if. ¾A 

I 7 5 3 ells at 10d. 

876 - 6. 
584.• 4 . -

146!0- l Q , 

-
£7 3·0- I oA nf. 

/ 

1-7 5 3 oz. 
' 876 -

438 - 3 
146 • I 

36 - ~ 

at 

r 
4 

10 1 
4 

-

-

-2!0 149!7- 4¼ 

·. 1£7.4-17 ¾ A n.f. 

' 

' 

----_____,.,.__.._.. 
zjo 15-3!3:- 1of 

' -----'£76-13- I of An/. 
\_. le ....__~ 

___ ..--... -----

-------z.!o ,I 5 7-lo - 4¾ 
- --- --- --
78 10· 4¾ .An/.. -'-----------6d ½ 1753oz.at11d. 

6d 

4d 
Id 

I 
;c 

876 - & 
5.84 - 4 
146 - I 

z:o r60\6-11 ------
l.£-80-6-1 I , An/. 

I 1753 ells at I 1¾ 2 --.1. 8i 6 - 6 
3 584 - 4 I 
4 146 • I l 
4 36 - 6¾ 

zl0 l•b4\3 - 5¾ 
I £ 8.2-3 - 5¾ An/. 

lb. 
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~d :rt• 
I.!. 

7. 4 

876- 6 
584 - 4 
219 - 1½ 

~83-19-IIf .An/ 

lb. 
6d ½ 175 3 at II¾ 

-------

-· ----~-
210 171!6-5¾ 

£85- 16-,¾ .Anf. 

lb. 
Is 210 17~13 at 12d. 

1--------
1£87-13 ./Jnj. 

And thus, 1'y1·0., I have 

fhewn you from one far­

thing to a fhilling, how 

to take the parts, fo as to 

do any furn for any num­

ber of l/JJ. yardt, &c. You 

may b_y your own practice 

take the- parts in what man­

ner you pleafe, only remem­

ber this .flanding rule, That 

when you take the parts of 

a fhilling, you mufi divide 

the top number by fuch, 

parts ; but when you take­

the parts of any part, you 

mufi divide fuch a part by 

the number of par ts, and 

not the top line.. Do Y.OU. 

underfiand it r 
'lyro. I do, Sir, very · 

well ; but pray, fuppofe the 

price exceeds one fh1Iling, 

how mt1fl: I do then ? 

Philo. That you will foon-. 

learn, by the following_ CA s.11a. 

CASI?,'. 
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C A S E 3'·· I 

-When the given Price exceeds one ffiilling, or 12· p ence, but is lefs than two fhillings, then let the top li ne or g i~1en num ber, ihmd as it is given, wi thou t dra wing any line under it;- for that is the price or va­lue at I frti ll ing ; the'n take the parts, as before, out of the top line, 0r given number, and add the faid; p arts and top number together , you have the anfwer in ihill ings, pence, and farthings, which divide by 20,. as before. 

3 d t 1 7 5 '?Jib . at 1 5 d. 
43 8 ~ 34: ---~--___ _..,. __ _ .,_ __ 

------------ -= -Here you fee that 
I let 1753 fiand 
without drawing a 
line, and that is, o , 
'itfelf an anf wer for 
12d. a lh . Then I i 
fay, as before,. 3d. 
is ¾, and I add 
-thefe two together, 
muit be the price at 
15d. for 1.2 and 3 

_i s 1 5.,.. / 

~ ... ----

6d f 
•½ ¾ 

.1 7 5 3 ells at I 9d., t 
876 - 6d. 
219 • 1½ 

EXAMPLES of other. 
numher;, 

6d f 47 yards, at 2 Id. f 
3d ½ 23 • 6d. f ½ 11-g 

I - l If -------•--....,..: ·zlo 8!4 - z½ 

1£4·4·2½-~/~-
6di. 
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¾ *8 5 ells at 22d. ½ 
¾ 42 - 6 
l 
2 21 - 3 

I 
IO - 72 ----~,---

2 1° 1sl9- 4½ 

£ 7 -I 9. 4½ An.f. 

* There is a fort of 
mechanical method of doing 
fums or cafiing up the 
total of the price . of any 
commodity, which is often 
ufed in bufinefs by fi.tch as 
_.are not acquainted with 
taking the parts according 
to the firicl: order of this 
rule. 

A mechanical or cujlomary Way of cajling up any of the 
foregoiug examples for thofe that cannot di'Uide 6y the 
part.r. 

Let us take the lafi: example, 'llix. 85 ells at 22d, ½ 
per ell. 

Rule. Count how many fhillings, 6 pences, groats, 
pence, or any other denomination the given number 
makes, . and let the produB:s under one another, as ia 
.llddition, and add all together, you have the anr wer. 

Thus, the lafi example 8 5 ells at 2 2.d. ½ per ell. 

Firft, 8 5 fhillings l r £ 4 - 5 -
85 fix-prnces I I z - z - 6 
85 three-pences >is< 1 - r - 3 
8 5 pence I I - 7 - t 
85 half-pence J L - 3 - 6½ ----

£ 7 - 19 - 4½ -as before 

Cfyro. I heartily thank you, Sir, for thefe obfer• 
vations. 

Philo. I do it to ferve yoa, take which way you 
pleafe; for that is be!l: which is foone!l: underfiood, tho' 
it be a little deviating from the frated rule itfelf. And 

now, 
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now, (_[yro., we will proceed to the other part of this, 
:rule., 

C A S E 4. 

Rule 1. When the given Price is above two lhillings, 
<then (by table 2) take fuch fhillings as even parts of 
a£. and divide the given quantity thereby; then take 
,the pence as parts of a !hilling, and the farthings as 
p arts of a penny, divide each fum or line by the 
parts to which they belong. Or, 

Rule z. 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 b:y 
2 0, it is done 

I 'Yards 
2 1

1

-ro-1 
I 25 at 21. 8d. f y d. 

I(-----
6d, 'i/ 12 - 101. 

ul :r 3 - z - 6d. 
I I 1 z 4 .I - 0 - 10 

I - 5 - z ,: 
-------
£ .16- 18 - 6f A,!f. 

Here is. is the , ~ of a[. 
therefore I divide I 2 5 by 
1 0, and it gives £ 12-101. 
the price at 21. per yard. 
Then 6d. is the ¾th of zs. I 
therefore divide £ 1 z- 1 cs. 
by 4, and it gives £ 3-z-6. 
Then 2d. is t of 6d. I 
therefore divide £ 3 - 2 - 6 
by 3, and· it gi l' e:S £ I 
and 10 pence, the price 
at 2d. per yard. Lafily, I 
fay I half penny is ¾ of 2d.· 
and take the ¾ of£ 1- 10d. 
is 51 . 2d. ½, the price at a 
ha1fpenny a yard. The fum 
of all thefe is £ 16 18-6¾. 
A,{. 

PROO F 



p RAC TICE. 

PR00F h_y thefic01Jd RuLE, 

Yards 
,J I z 5 at u. 8d. f 
;Gf< I 
"\J 2 2 

2so 
62 - 6J. 

2d T 20 - IO 
I I I 
2 4 5 - 2 :r: -----------

3318- 6½ ---------
16-18-6½,as before 

• Here I multiply 1 z) 
by 2, and it gives 2 50 
fhillings, at 2 s. a yard. 
Then I fay 6d is ½ of ~ 
fhilling, the:refore I di­
vide the top line 12 5 by 
2, (and not 250) and it 
gives 6zs. 6d. and fo for 
any other furn ; then I take 
the other parts, as before 
.directed., as by the work 
appears. 

Philo. Do you underfiand it? 
Cf'yro. I do very well ; but I like the lafl: way the 

heft. 
Philo. Take which you pleafe., 'tis on_ly ufe that 

mates both eafy. 

Ells 
5 I ¼- 4 17 at 5 s. 1 otl. 
d. -----

r 
IO 6 104 - 51, 

17 - 7 - 6d. 
--------
£ I 2 I - 12 - 6 Anf. 

F. fl. • r f £ m r, 5 s. is 4 o a . • 
I divide 417 by 4, gives 
£104 - 5s. then 10 pence 
is ½ of 5 s. therefore I di­
vide £ 104 - 51. by 6, and 
find the quotient £ 17, 
and z over, this 2 I call 
2 peunds, and the odd 51 • 
. makes £2 - 5, or 45 iliil­
lings; then I fay the 6's 
in 4S is 7 times, and 3 
over; this J call 3 fhillings:, 
and divide that alfo by 6, it 
gives 6 pence, 

PROOF .. 
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PRO -0 F. 

f 417 ell; at 5s. 1-od. 
5 

} 2085 
139 

2d i I 39 

---·--

69 - ud .. 
--------

· £ I21--iz-6 as before 

Here I multiply by 5t 
~rnd it makes fhillings ; 
then I fay 4 ,pence is } of 
a .fhilli.ng, and take it out 
of the top line 417: I fay 
,aga.in 4 pence :is t, and 
fet down the fame; then 
2 pence is f of 4 pence, 
aFid having added all up, 
and divided by 20, I have 
the fame anfwer. 

And now, o/'yro, I fhall fet you .a few examples with 
words at length. 

l OJ f ~7piecesat12s9d.f' IO.r f 18~ load at 18.t. 10d. 

s. d. ------------.-------
2- 6 .! 28 - IO• 

4 

3d 1 ~ 7 - z - 6 
:r I I 
2 6 - 4-3 

I 
- 2 - 42 

PROOF. 

-------
l 4s. 5 92-10 

i 37 -
i 37 -
¾ 6 - 3 - 4d. 

I - IO - 1-0 

p ROOP, 6d ½ 57 pieces at 12s9d½ 
12 6d f I 8 5 load at I 8s I od 

18 multiply -------
- 684 

3d f 28 - 6 
f * 14 - 3 

2 - 4½ 

-----

4d ½ 3330 
92 - 6 
61 • 8 

------- ____,.,,,.,... 

!£174-4-2 as above 
And 
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And thus, Tyro, you may take which method you. pleafe; but in the next ca/e you are confined to take the parts according to ttJhle 2. 

C A S E )· 

When the given price of any thing is more than 20 fhillings, or I pound, and not fo much as z pounds, then let the given quantity fiand without drawing a line under it, and th:n is the price, at I pound; then take the parts for the !billings and pence, as in the lafi: cafe, and the work is done. 

EXAM p LE s. 

I Os,! t 
ZS 6d ¾ 

Ells 
45 at£ 1-12-6 
22 - IO 

5 - 12 - 6 _An./. ----.------£ 7 3 - 2 - 6 An/. 

Cf'Ms 
.Ios. ½ 7S at[,r-17-nf 

l . 5 2 37 - IO 
Zs 6d1. f I 8 - I 5 

5d l i 9 - 7 - 6 

½i/o --1---I I - OI - 3 " I_z: 
---

l £ 14 z • 6 - Io½ An/ 

. L 

Here I let 45 fi:and with ­
out drawing any line un­
der it, which is the price 
at I pound per ell; then 
I take Lhe parts according 
to the rule i.n the faft ·cafe, 
adding all together have 
.£ 73-z-6 An/. 

Here you fee 7 5 tons at £1 per ton is£ 75, which 
l let fiand without draw­
ing any li,ne und~r it, and 
then I take __ the parts for 
17s. 1 rd. ½ as you find in 
the margiH. 

CASE 
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C A S E 6. 

When the given price of the commodity is above 
two pounds, then multitiply by the pounds gives the 
nnf wer, for the number of pounds, and the fhillings 
and pence and farthings mufi be taken out of the top, 
or given number, as before directed. 

IOJ I ½ 

5.r I 
2 

IS } 

6d ½ 
3d ½ 

EXAM p LE, 

37 loads at£ 3-16-;9 
3 ------

I I I 

18 - ro 
9 • 5 
I - I 7 

18 - 6 
9 - 3 

£ I 4 I - I 9 - 9 .A nf. 

Here I multiply 37 by 
£3, which giyes £111. 
and then f fay, 10.r. is½ 
of a£. and take it out 

. of the top £37, which. 
is £!8- 10s. then I fay 
5 fhillings is f-of 10, 
and takethe ½ of£ 1 8-1 os 
which is£ 9-5s. and fo 
I go on, taking the parts 
as theworkplainlyfhews. 

- One EXAMPLE at large. 

\ Hhd1. 
10s ½ 15 at£u-18-o¾. 

12 
Here 15 hhds. at £ rz 

per hhd. is £ I 80; then I 
fay I os. is ½, and take the 
½ of £15, the top num­
ber, which 1s £ 7 - 101. 
and fo proceed, by tak­
ing the refi of the parts, 
faying, 5 !billings is the 
½ of 10 fhillings, and 

5s ½ 
2-6 ½ 
6d f 

¾ ½ 

180 

7 - IO 

3 - I 5 
I - 17- 6 

7 - 6 
11¾ ----- take the ½ of £ 7 - IOJo 

F.:Jc. 
Ami 
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And now, 'tyro, I think you have had fufficient in­
il:ruclions in this rule, if you carefully obferve them. 
However, that I may omit nothing that may be ufeful 
to you in bufinefs, there are Come fhorter methods of 
cafiing up things than the rule itfelf teache5; but this 
is according to the given price, that is, when the given 
price is juft two iliillings, or when it is any even num­
ber of fhillings, as in the two following cajes. 

C A S E 7. 

When the given price is any even number of lhiI­
lings, as 2, 4, 8, 14, 16, &c. then multiply the given 
quantity by halt the even number of lhillings, and 
cut off the firfl: figure in the units place wi th a dafh of 
your pen, or pencil : then all_ the fig ures to the left­
hand are pounds, and the figure you cut off in the 
units place being doubled, will be fhillings, and you 
have tJ1e _anfwer requir,d. 

EXAMPLES, 

11-8 yards at 4.r. per yard. 
z · Here the price is 4 fhillings per yard, 

therefore I mulriply the given quan tity 
48 by half th e price, ( 'Viz. i ) and it is 

An . - rzs. 96; then I cut off the fi dt fi gu re ( 'Viz. 
6 and double it, which is 12 for the fhillings, and 
the figure 9 is the pounds; fo is the anf wer £ 9-121. 
Again, 

328 ells at 12s pet· eH. 
6 Here I multiply by 6, ,;hich is { 

--- the given price, and cut off the firft 
£19618 figure, and double it for the 1hil-

Anf. £196 -161. lings, which is 16, and the figures 
on the left hand of the dafh are 
pounds. 

L2 lv[ore 
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41 ~ at 14;L 

7 
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- More EXAMPLES. 

Again, 695 ells at I 8£., 
9 

£ 29IJ9 Anf. £z91-18;. £625\5 Anf.625-10 

C A S E 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 furn by half the number of the given price, 
gives the anf wer in pounds fterling. 

EXAMPLES. 

How many lh. of tea, at I u. per lh. may I have for 
£36. An/. 60 lh. 

£36 add a cypher is 360 

¼ of I 2.r is 6) 60 lh. .An.f. 

How many gallons of rum, at 8;. per gallon, may 
,J have for £250. 

£250 add a cypher is 2500 

! of 8;. is 4) 62 5 gallons. An/. 

'Ty ro. I like this very well, fir; and it is not only 
eafier, but much iliorter than taking the parts: but fup­
pofe there be fraclions after the given number, how 
then? 

Philo. Take fuch frallional parts out of the given 
price and add it to the reft of the work, as by the 
following cafe. 

CASE 
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C A S E 9. 

When the given quantity, or number, has jraBional 
parts after it, then take fuch parts out of the given 
price, an~ place the furn under the reft, and add all 
together. Or thus, (which may be eafier) mulriply the 
price by the numerator, ( or top figure) of the frac­
tion, and divide the product by the den omin a tor (or 
lower-figure) and you have the JraBional value at once. 

lOS. l } ½ 
I 
I 
l 

J r5½yardsat1os 

\ -;-=-~---
I 6- 3 for½ths 

I £ 7 --=-; i~-~ An;.-

Here I fay ½th of 
10s. is Is. 3d. there­
fore, ½th is 5 times 
_as much, 'Viz. 6s .3d. 
Or thus, I mu! ti ply 
t os. the price, by 5, 

the numerator, which 
is 50, and div.ide by 8, the denominator, 1 have 6s . 3d. 
tbe price at ½ths. 

1 3 f yards at 18s. 
9* 

7 1 z- 14 -

-a l rs - 9 

* Here the price being an 
even number of !billings, I 
multiply by½ of it, 'Viz: 9, (ac­
cording to cafe 7) and double 
thefi dl: figure, which is£2-14J. 
Then for½ I multiply the price, , 

l £3 - 9 - 9 Anf 'Viz. I 8s. by 7, and divide by 
8, and it is 15s. 9d. And thus 

may many fums in this cafe, as well as in others, be 
done in a very !hort and eafy manner, by care and 
obfervation. · 

<fyro. I fee it plainly, fir; and now, if you pleafe, 
I would be glad to have a notion of working weight, 
'Viz. tons, cwts, qrs. lhs. &c. 

Philo. I am as ready to inftruB: you. 
L 3 SEC-
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SECTION II. ; 

Of WE I G HT. 

'Tyro.WHAT is the nature 0f working this rule~ 
Philo. By taking the parts, -as be.fore 

directed; as you will plainly fee by and by ; but fidl: 
of ali the two following tables ought t0 be learned 
pufeclly .. 

TA LE 1. 

E,ven part. of a ton .. 

C. qrt. 
l O - O ) f f a ton. 

! : ~ I I ! 
:z - 2 > is'< ½ 

·2-01 f-/0 
I - I I -/7; 
1-oJ l-i'o 

TABLE 2. 

Erven jarts of an Cwt. 

qrs. llu. 
2 - 0 1 r t an Owt. 
1- oi I¾ 

16 I .;-
14 >is~ ½ 
8 I I T4 
7 I -i-, 
J' l 

Having got the abo~e tables pretty readily by heart, 
the rule is, . 

RULE. 

Multiply the given tons, or hundreds, by the giver,, 
price, and if there be any parts of fhillings and pence, 
work with them as in the fon:going 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 doJJe . 

.But this is better underfiood by an example or two. 
What 
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What comes 7 C. 3 qrs. to, at £2 • 61. )er Cwt. 

, I 
2 qrs. 
l 

{ Here I multiply 7 by 
------ 2, and it gives £ 14; 

14 then I fay 51. is ¾, and 
' l - 15 take the ¾ of £7, the 

- 7 top number, then I fay lil 
I 2 I 

I ½ I 1 - 3 

I
t I •lf-6 

IJ, is i of 51. and take 
the-}of£1-151. This 
being done, I begin 
with the odd weight, 
faying, 2 qr1. is ½ of 

I £ 17 _· 16 - 6 

an C«,»t, and I take the ½ of the pric~ f,, 2-61. and 
it is£ 1 - 31. then I qr. is ½ of 2. qr.r, I take the ½ of 

. £1-3s. which is IIs. 6d. 

What coft 14 ton, 6 C. 3 qrs, 14 lb. at .[iz-10 per Ion? 
12 

---------
Jos. l ½ \ 168' - The value at /,12ptr ton. 
5C. ¾ 7 - Ditto at Jos. per ton. 
1£. -¼ 3 .-, 2-6-The¾thof £1z-1os. 

2qrs., ½ 12 - 6 - The price of 1C. 
~ qr. f 6 - 3 - Ditto of 2 qrs. 
14/b. l ½ I 3 - 1f- Ditto of 1 qr. 

I 1
--~- 6¾- Ditto of 14 /p,, 

£ ! 79 - 5 - I I¼ An/. 

I have here, Cf'yro, fet againfl: every line what tbe 
value is,- and where it is taken out of, that you may be 
fhe 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 g_iven price, as you were 
told i,n the rule. · 

Cfyro. I fee the nature of it, fir, plainly. 
Philo. Then I !hall leave you a few queftions for 

you to work, or prove at leifure. 
L 4 Quu:• 
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QEEsTIONs to exercifi the learne'l'. 

r. What cofi 12 5 //;. of indigo, ,at 14d. J.. per //; P .An/. £,7- 13 -7{. 
4 

2. What is gained in £476, at 4.r. iod·. ½per£ • .Anj. £II 6 and 6d. 
3. What is th_e value of 47 load, .at £3 ,~ 15 - 6½­per load? An.f.£177- 10- ~f . . 

£ 
4· What cofi 9 ton, 1 5 £. 3 qrs. 27 lb. of iron, at 14 per ton? ../inf. 137 • 3 - 10.f. 

Rice. Price 5_6 Reg ff I A. L O G u E X. 

SECTION I. 

s IM p LE INTER Es T. 

(fj·ro.sl R, you have given me great fatisfatlion in -the rules of practice, and now I fhould be glad to be informed fomething concerning interefl. Pray what is it ? 
Philo. lnterefi is money that arifes from a c€rtain fo rn lent out at fo much per cen·t. per annum ; _a'nd is a (:onfideration allowed by the borrower to the lender. 'Tyro. What do you mean by p,r cent. per annum? Philo. Ptr•cent. fignifies 1 oo pounds', and per annum :figni:fies a year, or 12 calendar months. 'Tyro. How is the in terefi found ? 
Philo. lntereji may be performed by the Rule oJrhrte Direfl, (as you may fee by txample I fol]O\ving) hut in fome cafes it is done eafier and fhorter · by Pra!lice and cufiom., and that is the reafon that lnterejl has a p~ace ·and title in all books of arithrr'-i etic by it!elf, 

Cfj-ro. 
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'tyro. Pieafe to gi_ve an example by the Rule ofThree, 

and prove it by the fhort cufi:omary way. 
Philo. 1 will. 

EXAM p LE. 

What is the interefi: of£ 17 5 - 1 o,. for a year, at£ 5. 

per cent. per annum ? 

£. £. £. s. 

If 100-be 5-what is 175 - 10 

20 20 

2000 3510 
5 

2000)17~59(8I. 
16000 --

2000)3 1000 15 !billings 
2000 

, 

I I ooo An/. £8 - I 5 - 6 
10000 

1000 

12 

2000) I 2000( 6d •. 
12000 

0 

Flere you fee I am obliged to make my jirjJ and 
ficond numbers of one name, fo that acco rding as the 

furn is, it requires a great many figures ; but by the 

other method you fpare all this trouble; which pray 
<>Qferve. 

L5 
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Second METHOD, C A S E 1. 

Multiply the principal, or given furn, by the ratej>er· 
cent. and cut off two figures towards the right-hand~ 
~which is the fame, obferve, as dividing by , oo) and 
the figures towards· the left are pounds inrerefi : This 
done, multiply 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 
fhtllings ~ then multiply the remainder by I z, and cut 
off two figures, and the figures on the left_-hand are 
pence. La/lly, multiply by 4, and cut off as before.,_ -
you have the farthings. 

Thus the ab(\)ve example is-done, as under ... 

£. s. 
175 - IO 

5 --
£'6)77 - IO 

20 

----

,J6)oo An/. £8 - r 5 - 6 as abo,e-

'!yr,: Indeed this is very fuort to what the fi-rf'r 
work is. 

Philo. Then pray obferve the rule; for all the fol­
lowing examples are per~rmed after the fame manner;. 
and remember, that cutting off two figures towards 
the right-hand is the fame as dividing by 100 .. 
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~efi. 2. What is the interdl:_ of £ 5 15 - 1 OJ. for l 
year, at£ 4 per cent, per annum? 

£,20)62 . 
20 ----
12 ..__ ______ . 

·"· 4) 80 
4 

srs. 3 20· 

An/. [ 20 - 12 - 4:¾ ,5%, or -?0 th: of a 
farthing 

~ejl. 3. What is the interefi of £1050. for I year;. 
~t £ 3 per tent. per annum? 

£ 1050 
3per-.cent. 

£31)50 
20 

.:.,, Io) oo An/. £ 3 I· J or •. 

fjro. You need not give me any more examples of 
this fort; but fuppofe the money be lent for.more than· 
&ne yea.u,. how then r 



IN' T E R E s T. 

C A S E z. 

When the given rate per cent. is an even part or 
£100, then divide the princip~l by that even pa-rt, and the quotient is the anfwer at once. 

Take example 1, 'Viz.£ 175 - 10s, at£ 5 per cent. 
Here £5 being ,l0 of £100, I only divide £175- 10.r. by zo, a1.d it is done. 

£ 8 - I 5 - 6 .Aef. 

* Note, After I divide 175 liy zo, I_ fay, the 20th part ·of I o.r. is 6 pence. , • · 

~efi. 4. What is the intereft of £34 5 - 17 -6, at [,25 per cent. 

Here£ z 5 being ¾ of £ 100, I divide the principal .£ 345 • 17 - 6 by£ 4, and it is ~on~. 

£. s. d. 
4)345 - 17 - 6 

£ 86 • · 9 - 4½ .An/. 

'CAS~ 



I. 

INTER Es T. 

C A S E 3. 

When the principal is put out for years and months, 
End the interefl for the years firfi, and take the months 
as even parts of a year, according to the rules of 
Practice. 

~eji 5. What is the Interefi of £175-1os. for 3 
years 9 months, at £ 5 p,r cent. per annum ? 

£ 175 · IO 
5 per cent. 

;£ 8)77 - I 0 
20 

_1d.6) oo 

. -

in~erefi for I y~ar !s £8-15-6-
3 --. I 26 - 6 - 6 for 3 yr, 

~6 mths. fa year 4_ - 7 _ 9 
1 3 mths. z:- 2 - 3 - 1 0 2 ---

. . 



INTER Es T~ 

A practical ~EST-ION. 

- ~e.fl. 6. A Gentleman left his niece by will 
l558 - 15 fhillings, to be paid her when fue came to 
age, with interefl:, at £4 per cent. Now fue came to 
age in 5 years, 9 months; and 3 weeks : what has 
fhe got to receive in all, principa.1 and intereft r 

.£558 • 1 5!· 
:.. 

4 per tent. 

20 --.!i,J )oo 

Interefi for I year £22. . 7s. 
5 year~ 

(- III•l5-
6 mths ½ year I 11 - 3 • 6d. 
3 rnths; ½ I 5 - 11 - 9 
2 weeks a - I 8 - 7 ½ 
_1 week ½ J _:-~-~~ 

£ 129 - 1 8 • 2¾ intereft. 
5 5 8 • 1 5 legacy------~--

The legacy and intereft. is- ~~88 - 13 - 2,¾ 

'Tyro • . Sir, I thank you fo1• thefe two ufeful ex. 
:amples.: avid now I would only afk. this one favour» 
and that is, how am I to tell the intereft of any fum 
for an.y time, at 3½, 4½, 4¾, or the like per tent. 

Philo. It is fomething more difficult than the other,. 
but · an example or two, with your due obfervation~ 

":Will make h very ea(y. 
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INT ERE s T. 

C A S E 4. 

When the given rate per cent. is not even pounds., 
'but is 2-f, 3¾, 4½, or he hke, then multiply the prin­
cipal or given furn, by the even pound5:, and take the 
'½ or ¾, or ¾ of the faid principal, o - given furn, and 
add to that produa; then eut off two figure , and 
proceed in all refpeas as before . 

f0!efi. 7. What comes the interefl: of a bond of 
£685 to, at£ 4f (that is, £ 4 - 10,.) per cent. per 
.mnum? 

~- I -ilO 

I 
J 

. :;-.- -· . 

685 
4 

1--
f I 21+0 

' 342 - IO 
1--­

£ 30)82 • 10 
20 --
I·Z --, . 6)00 

Here I multiply by 4, th en for 
½ per cent. which is 1 o !billings. 
I fay 10s. is ½ as in P ractice, 
aFJd take½ of 685 , and add to the 
other, it is £ 3082 - 10 s. them 
I cut off two figures, thus, 3018z 
and proceed as before, I find it. 
£ 30 - 16 - 6. 
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~efl. 8. Lent £ 500 upon a mortgage, to receive 
interefi: at£4¾ {<vix £4·151.Jper cent. till it was paid 
off: now the mortgage was paid cff 3 years 8 months 
after: I demand the interefi: due to mer 

£. . 

20 

Interefi for I year is £23 - 1 5-
multiply by 3 

6 months 
2 months I 1

71- 5- for3yrs. 
¾ 1 I - I 7-6 6 mths. 

l ½ f ~9-2 2 rnths. 

£,87 - 1-- 8 Anf. 

Cfyro. I underfiand all thefe examples very well; but 
foppofe the interefr be for lefs than a year, how then 
am I to find it? 

Philo. Very eafily. 

C A ·s E 5. 

. When the intereft of any furn is to be found for Iefs 
than a year, 'Viz. for 1, z, 3, 4·, or 10 months, or 
for months and odd days, then firft find the interefi: 
for I year, and tak€ the parts of that year's in tereft 
·according to the given time: thus, if it be 6 month~ 
intereft, take the half of the year's interefi:; if 9 
months, take ¾; if 3 months, take ¾; and for the odd 
'\Weeks, E>r days, take the parts of thofe months. 
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!l.!fefl. 9. What is the interefi: of £ 17 5 - Jos. for 

J mo0ths, at £5 per cent. pe}" annum? 

£ 175 - 10 Intereft for J year is£8. 15 -6 
5 

/.8)77 - 10 
20 

,1.15)so 
12 

d.6)00 

Then fay 6 mths j ½ I 4 - 7 - 9 for: 6 m 
2 mths ; I J • 9 - 3 for 2 m 

l --
£5. I 7 - ,.inf. 

Here you fee I tal<e the half of t year's interefl:, 
which is£ 4-7- 9 for 6 months; then I fay, 2 months 
is {- of 6 months, and take the { of £4-7-9, and add 
both together, is £ 5-17 for 8 months. 

<Jyro. I am fatisfied, Sir. 
Philo. This is the belt way for calculating intereft in 

general, and will be near enough for common pracl:ice, 
fhould tbei'e be weeks or days; for it is only taking the 
parts for fuch weeks and days, as was faid before. 

'Tyro. But fuppofe the intereft be- put out for fuch 
a number of days as cannot wdl' be taken in their 
even pa rts, how then i 

R U L E r. 

Phz'lo. Firt1, find the interefl: for one year as be­
fore; then fay, if 36, days. give fo m11ch, wh:H will 
fo many days give ? Thus, fuppofe the interefl: for one 
year be £17-10-10, and it was required to -find the 
intereft for 73 da; s, l fay, 

If 365 days give £ I 7 - rn - 10, what will 73 days 
.gjve ! ..llnj. £ 3-0-2. 
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RULE z • . 

Ering the principal, or money lent out, into pence~ 
and mul ripJy thofe pence by the numher of ~fays the 
fum is put out at, or tontinues 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 othi;r ways to find the 
intereit fo r days; but I would recommena th€ firft rule 
of thefe two to the learner, as it ferves for all rates 
per cent. and is moft certain. 

S E C T I O N II. 

Of A!forance, Brokerage, or Commiffio.n. 

"Iyro. w H AT is .Ajfuran~e, Brokerage, or Com-
, mi.flion.? 

Philo. Aj}z't.rance.s, or lnfarances, are of various forts, 
An ,l/jfurance 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 
leas, or his houfe or goods from fire. Rrolurage is an 
allowance of fo much per cent . given . to Brokers, or 
perfons employed in buying and felling flocks, or 
tranfacting bufinefs between buyer and feller : And 
commijfion is alfo an allowance of fo much per cent. for 
buying or- felling any fort of commodity, by the or­
der of any oth ' r perfon, &c. 

Cfyro. Then I perceive thefe-are all caft up the fame 
as intereft of money is. 

Philo. They are fo, only intereft:is fo much per cent. 
per arm.um; but /Jroktrage is caft up only at fo much per 
ant. eady nney, without any regard to time. Of 
thefe in their order. 

I. Qf 
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1. Of A S S U R A N C E S. 

~ejl. 1. What comes an affurance of £580 to, at 
£ 10 ¾percent. . 

£ 580 Here I multiply by Io, then I 
Io take the parts out of the top, or 

!. 

J~ I t I 5800 
2 290 

I I 1 45 

£62)35 
20 --

J, 7)00 
.Anf. 62 - 7 

£580, and add all together, and 
cut off two figures, (which is di­
viding by £ 1 oo) and proceed as in 
interefi, by multiplying the re­
mainder by zo, '1,. 

~ejl. 2. Shipped for Jamaica goods to tbe value of 
[, 120.e-, upon which I made an affurance·, a£7 ½ths 
Jer cent. what does it come to ? 

i is i l 
J.. is 1. 
• 4- I 

£. 
- 1200 

7 

--
£91)so 

20 

Here I multiply by 7. Then I 
fay for the fraction 4 eighths is ½, 
that is, ½ of {th (for 8 eighths is 
equal to I whoie integer) and take 
the ½ of the top number; then I fay 
½ is¾ of -tths; then I add all to­
gether, and cut off two figures, as 
before, f.::fc. and find the anf wer 
£91 - ro;, 

' . ~. O.f 
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z. Of BROKERAGE and COMMISSION. 

Tyro, You need not give me any more examples; 
for 1 fee the work is the fame, though under different 
titles, or names. 

Philo. It is fo; but :fiill _when the per cent. is fl1il­
lings it may be a little difficult to you, therefore, I 
will give you an example or two. 

~ejl. 3. What is the commiffion of a Broker far 
buying or felfoig £520 fiock, at half a crown per 

· <ent. 

Rule. Multiply the money by the fhillings, and 
take the paris for the pence as in Praflice; then add 
.all together, and cut off two figures to the right-hand, 
.and thofe towards the left are your anfwer in fhillings. 

6d l 
I 

£ 520 
2 

½- l 1040 
j 260 

Se I 3)00 

-.A11J. 13 fhillings. 

0}.eft. 4. What is my comrnif­
fion on £1500 at 7s. per cent. 

7 

ihill. 105)00 ' 
.Anfwcr £5 - 5s. 

Another way. 

Cut-off two figures of the given fom, ar1d multiply 
the remainder by 20, 1 z, and 4~ and gives the anfwer, 
.at £1 per cent. then take the parts of the fum of £1 
Jer cent.-as in Praflice, you have your anf wer. 

~e/1. 
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!f2.!_tejl. 5. What is my commiilion on £1252 - 10,. 

at 7s. 6d. per cent. 

[IZ)52 • IOf. 

20 

s. 10)50 

12 

d.6)00 

At £1 per cent . it is £12 - 10 - 6 

Then, 5s. I ¾ f 3 - 2 - 7 } 
2-6 I ½ I - JI - 3¾ 

-------
A11.f. £4 - 13 - 11¼ 

3. Compound hrTEREST. 

What is Compound lnterejl? 
Philo, Compound lnterefi is called interefi: upon in­

terefi; that is, the interefi: of the principal, and the in­
terefi of the interefi added together, is the Compound 

lnterejl. But it being feldom ufed without it be in 
pu;-chafing of annuities, &c. and being very tedious 
to ealculate, is done with more eafe by Decimal Frac­
tions. 

'Tyro. 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 interefi, what does it c9me to? 

Firfi, I find the fimple interefi for one year is £ 5; 
then the fecond year I am to count what the intereft 
of £ 105 is, and find it £ 5 - 5s. This I add to 
the lait principal £ 105, and it makes £ 110 - p. 
Then I fee what is the interefi: of £ 11 o - 5s. and 
find it £ 5 - 1 o - 3 for the third year. Then I add 
thefe different in terefis t0gether, <u iz. . £ 5, £ 5 • 5s. 
,and £5-10-3, and it makes £15- 15-3, the 
compound interejl for three years on £ I oo, at £ 5 per 
cent. And thus for any number of years, at any rate 
pet:' .ent. 
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S E C T I O N III. 

Of REBATE, or ISCOUNT. 

'Iyro,w HAT do you mean by Reliate or Dif­
count? 

Philo. Difcount is when a furn of m0ney, which is 
to be paid at any time to co re, is fa ti~fied by paying 
of it down in prefent money, which prefent money 
being put out afrer the fame rate per cent and for the 
fame rime, will be- increafed to the debt or furn that 
was firfi to be paid. 

'f'yro. Explain this a lit tle full er in other words. 
Philo. Su ppofe a perfon owes me I oo guineas , cvir;:,. 

£ 105 to be paid in a year, or I 2 months to come, h ow 
much prefent'rnoney will fatisfy the debt r , Aef. £ 100 
prefeAt money ~ ill fatisfy a debt of £ 105 due I z 
months hence; becaufe £ 100 pu t out to interefi I z 
mon ths will be £ 5. 

T here a•e feveral methods of performing this rule 
of Di/count; bur as it is b~il done by Decimal Fraflions, 
I fhall only give this one general rule. 

A gemral R U L E. 

1. Add the intereft of £ 100 for the given time to 
£ l " O and m ake this your fiyft numher; then place 
£ 10 0 only fo r our jecond number, and the gtven debt 
your third number, ·and the anf we r will be the prcfent 
money that w;ll 1arisfy the debt due 12 rnoilths to 
come; then t ake th is pre!ent money from the debt, 
and the rem ainder is the rebate for I 2 months. 

2 ., Having thus found the rebate for one year, if 
'the time be more or Jef s than 1 2 months, take the parts 
·by the rule of Practice accordingly. 

3. Thus 



RlBATE br D1scouNT. 

'1. Thus it appears that the firfl number is always 
kn~wn according to {h race per cent. for one year, as 
by the fol lowing table. 

For at£ 3 per cent: the firjl number will be I 03, &c.­

.£ 3 per cent. I 03 I . Thefe obferve are fir.fl numbers 
4 104 according to the rebate per cent. fr~ 
5 105 one year, £100, is your /econd, and 
6 106 ; t ;1e debt your third, and the anf wer 
7 I 07 I is the prefent money to be paid 
8 108 down. 

~ejl. 1. What prefent money will pay a draught 
.or note of hand of £ 368 - 4s. due 3 momhs hence, 
.allowing rebate at £ 5 per cent, per annum P 

If 105--100--368 - 4. Aef. 350-13,4, which 
·taken out of the debt£ 368-41. leaves £17 - 10 b_8 
the difcount for one year, See the work. 

Rule. Bring the firfi and third numbet· into 
fuillings; then multiply the third by your fecond, and 
divide by your firft, you have £350, and 14 remains, 
which alfo multiply by 20, and divide by your fir/I 
n.umher; you havt 1 3 fhillings, an<l 7 remains, · which 
multiply by 1 2, · and dividing by the fame fir fl num­
:ber yo~ have fd. 

1 Note of hand .£ 36'8 - 4 -
Prefent money · 3'50 - I 3 -- 4 

Difcount is 

3 months 

I j ~ - 1 o - 8 for I year · 

l ¾ I 4: 7 • 8 An/. for 3 months. 

Which taken out of £368-4s. remains £363-13-4 
prefent money to be ,paid down. 

Here 



Equation -of Payments_. 
Here you fee for one year the di/count is£ 17- 10-S, 

and as 3 months is ¾th of a year, I take the ¾th of , 
that furn, which is £ 4 - 7 - 8 An/. 

Note, Had the note been drawn for I 5 months, 
that is, I year and 3 months; then add _£4- I 7 - 8, 
the di/count of 3 months to £ _I] - 10 - 8, which is 
£ 21 - 18 - 4, the di/c,unt of£ 368 - 4.r. for 15 
months. 

An EXAMPLE for praBice, -

What prefent money will pay a debt of£ 500, due 
3 years, 4 months hence, allowing rthate at £ 6' per 
cent. per aunum? AnJ. £ 416 - 13 - 4, R ebate £ 83 - 6 - 8. For by the table ,you~ fir.ft number 
will be £106 for one year, yourficond £ 100, and the 
third the debt . And, tor proof, find the intereil: of 
£416 - 13 - 4 for three years and four mon ths, 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 di/count at 
any rate per cent. and for any time, by obferving the 
foregoing di rections. . . . 

Cfyro. I fee the nature of working this role very 
plainly. 

Philo. Then I will give you a notion of another 
ufeful rule, ruiz. 

SECTION IV. 

E <t_ U A T I O N of .P .A-Y M E N· T S. 

'lyro.w HAT do you mean by Equation of Pay • 
ments? 

Philo. ·Equation of Paym~nts is when a certain fum 
of money becomes due at different times, or is to be 

paid 



.· 

Equation of Pay menu. 
t,aid at dii:ferent 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 t0 either. 

Tyro. This is wiry pretty, a~ well as ufeful : pray 
give me the rule for working quefiions of this fort. 

RULE. 
Multiply the furn of each particular payment by the 

time it js to be paid in; then add the feveral producl:s 
together, and divide the-fum by the whole deb t, and 
the quotient is the equated, or juft time for the pay­
ment of the whole. 

~uejl. I. A merchant buys goods to the value of 
£ 140, £ 30 of which is to be µaid in I month, £ 40 
in- 3 months,£ zo in 4 months, and£ 50 in 6 months; 
but it is agreed upon an equated time to pay the 
whole at on.ce; I demand the equated, or jufi time of 
payment? 

I fet down each payment, and the time right againfl: 
it, and multiply the money by the time, and fet the 
produ[ts of each right aga1nft them> as follows: 

£ 30 multiplied by I mth is£ 30 
40 by 3 m.ths is 1 20-a 

2 o by + mt h s is 8 o --g 
50 by 6 mths is 300 

Debt 140)530(3 months 
420 

110 
io " ., 

140)3300(23 <fays 
280 

~00 --420 - 80 
"112/. 3 m~nths, 23_days M **Note 



254- Equation if Payment!. 
• • !# Note, I multiply by 30, the days in a calen~ 
month, according to the cufi:om of bufinefs, becaufe 
1 z fuch months are reckoned to the year~ 

Qgefl. 2. A merchant bought goods to the value of 
l 500 upon the following conditions, 'Viz. ¾th to be 
:paid in 2 months, and the remainder in 6 months ; 
] demand the equated time to pay the whole at on~ 
payment? 

Firfi, ¾ of l,500 is l,125 multiplied by 2 mths £250 
The remainder is 37l multiplied by 6 mths 223~ -Debt £500 sloo)25\oo 

A11f 5 mths 

Now l,2500 divided by the ~ebt [, 500 is 5 months 
for the anfwer, and thus for any other quefiion. Do 
you underfiand it ? 

C/'yru. There can be nothing eaiier to apprehend thaq 
this. 

Q..uESTIONS tfl extrcife t$iJ RULE.· 

3. A father left his fon [ 600, to be paid by his 
iexecutor, as follows, ½ in 2 months, ½ in 3 months, 
and "i 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 the whole at 
e nce. The equated time is demanded; · An/ 4" 3 months, 
'7.'iz. 4 months Io days. 

4. A owes B l zooo to be paid 3 months hence ; 
but A agrees to pay him £ 1 zoo down, provided he 
will give him a longe! tir:ie for the pay~ent of the re­
mainder. The quefhon H, how long time B ought to 
give him to pay ~he other £800 in l .dn/. 7½ months._ 

GJy,-o.·: .• 



ARITHMETICAL PttoGREssroN. 2-5J 
'lyro. What other rules are there in common-aritb­

. :, 1/Utte. _ 

Philo. Several others, as Allegation Medial, and Al­
ternate, Single and Dou/;/e Pofition, Co'TJ}o/ttion of Medi­
cinu, .Arithmetical and Geometrical Progre.ffion, &c. but 
thefe heing not fo much re<Juired in bufinefs, (or at leafi: 
may be done by the Rule oj 'Three Direll} 1 fhall give a 
little notion 0£ the two)aft, becaufe it may be be ef 
fervice to you in cafe your fancy fhould turn to any • 
part of the mathematical fiudies. 

-------------------
D I A L O G U E · IX. 

SECTION I. 

Of ARITHMETICAL PROGRESSION. 

,'tyro. w H A T <lo you mean by Arithmetical Pr,­
grej/ion? 

Philo. Arithmetical Progreffirm is by fome called Com­
.parati<Ve Arithmetic, becaufe in a feries of numbers one 
is comp_ared with another, in order to know what ratio 
or proportion one bears to the other; that is, fo what 
manner they differ, and how much, and that difference 
is always equal in ·numbers that are continued. 

0 B S E R V A T I O N. 

_1. Let us take any nµmbers that differ alike from 
one another : thus, 3, .6, 9, I 2, I 5, &c. differ by 3, 
called the common excefs, difference, or ratio. Alfo, 

- J, 9, I 7, 2 5, 33, are numbers in .Arithmetical Pro-
- 1,gr.e.ffeon, ,whof~ ratio, or ~om_mon difference: is s: . 
. . ' ' M 2 ~.'In 

• 



'2.56 ARITHMETICAL PROGRESSION. 

2 .• In any feries of figures in Arithmetical Progrej/io1t, 
when the number of places is odd, ,viz 3, 7, 1 I, 15, 19, 
or the like, the double of · the middle fi.o-ure, Qr place, 
is equal always to the fums of the firfi: a~d . lafi: figure; 

- thus, 2, 6, ( 1 o) 14, 1 8. The double of the middle 
term 10 is equal ·co the furn of the firfi: and laft 'num­
ber, ,viz,. 20. So 3, 8, 13, (18) 23, 28, 33. The 
middl.,e term 18 doubled is equal for the furn of 3, 
and 33, ,viz, 36. 

(_Tyro. How many cafes are there in this rule ? 
Philo. Six ; but two of them will be fofficient for 

your purpofe in working quefi:ions in general, or tG 
give you a _true notion of the -nature of the rule itfelf. 

C A S E 1. 

The number of places or terms, and the ratio, or 
commo_n excefs, being given to find that laft number, 

Multiply the . number of places lefs by t, by the 
-ratio, or common excefs, and to that product add the 
.firfi: number, and that furn will be equal to the laft 
number. 

1. Let the firfi number be 3, number of places 7, 
and commoa excefs 5, what is the laft number? 

Here the numb~r . 9f places is., 7, therefore I count 
them for 6; (which is lefs 1) -aRd the ratio, or common 

, fxcefs i? 5, now 5 times 6 is 30; then I ~dd the 
·firfi: number, cviz. 3, and it 1s 38,- the Iafl: number, 
.and fo on if the places were ever fo many. 

2. Let the number of terms be I z 1, the firfi: num­
ber 5, and the common excefs, or ratio 9 ; I demand 
,the lafi number i • . 

Here 



ARITHMETICAL PROGRESSION. 257 
Here the number of places lefs by 1 is 120, which 

multiplied by 9 1 the ratio gives 1080, to which add 
the firfi number 5, gives 1085, the lafi: number. And 
this you may prove by fetting them down thus, 5, I 4, 
23, 32, 41, till you have 121 pla~es, a_nd ~our laft 
number 'iVill be 108 5. But how ted10us 1s this! fince 
you fee the laft number is fo eafily found • 

.A QEESTION for Exerci/e, 

A traveller fets out, and the firfl: day went 6 miles, 
the fecond day 9, incrc:afing every day's journey 3 
miles, and trave1led 61 days,; how many miles did he 
go the laft d~y r A,if. 1S6 mil · • ~c t: the next C(JJ, 

CASE z.. 

The extremes. that is, the nrfl and !aft number, and 
the number of terms b(;ing given to find ~he aggregate, 
or total furn of all the feries of numbers, 

Add the firfi and laft, numbe1 s together, and multiply 
that furn by half the numb~r of places, and the pro­
duct is the fum of all the feries. Or, in cafe the 
number of terms be odd, then add the firfi and laft 
numbers together, and multiply that fam by the num­
ber of the terms, and .divide that product by z, and you 
have the total of all the pl~ces. . 

Thus,. in the lafi queftion concerning the travels, the 
firfi number is 6, the laft number 186 miles, and the 
places 61. Therefore, by tl,ie rule, add the firfi num­
ber 6, and the lafl number 186 together, and it is 192, 
which I multiply by 61, and it is 11 7 I z, and dividing 
by 2, I have 5856, the miles.he went in all in 61 days., 

- .. A QEESTION 
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2.58 ARITHMETIC-AL PROGRESSION. 

A QEEsTICTN for Exert:ifi. 

!zuefl. z. Suppofe 100 fiones be placed in a flrait 
l ine, at a yard diftant from each other, and a perfon 
undertakes to pick up one at a time, and bring it back 
ro the place where he -'firfi: fet out; how far will he 
h ave gone when he has picked up the w~le r 

Here the number of places are 100, and as the 
fl o;ies are but one yard fron. each other, the common 
excefs is but 1, and therefore the laft n-umber is alfQ 
100. But here you are to confider, the man is to come 
back with every fione; therefore, when he fttches the 
.fir!l fioi1e in coming back, he goes 2 yards to put irl 
the firfl !tone, therefore 2 is your firfi number1 and by 
Che fame rule 200 will be your ]aft number~ 

Laft ·!"\umber 200 

Firft number :z 

202 

Half of the number of pbces 50 

He goes in all 1oroo yards, which re! 
duced in to miles, is 5½ miles, and 420 yards, whicf! 
wants but 20 yards of 5 ¾ miles. 

~ efl. 3. Suppofe Stones were ]aid one yard afunder;. 
jn a right L ine, for one Mile in Length, and to be 
j>icked up one· by one, coming back with one at a time; 
bow fa r would the perfon go that performs it i .I.Inf. 
176 1 1niles . 

SEC-



GEOMETRICAL PROGRE~SION. 2~ 

SECTION 11. 

Of G.EOMETllliCAL PROGRES-S-!OJl , 

fj,ro.IAm mightily pleafed with what you have fhew n 
me; but pray what is Geometrical Progreffion, 

and wherein docs it differ from the other r 
Philo, Gtomttrfral Progrt./fion, or Proportio11, is when 

numbers ditfer from one another, by the like ratio, or 
reafon, as in Arithmctfral Progrejfi(Jn, only with this 
difference, that the former is the effect of Addition ,. 
and here of Multiplication, all the numbers having one 
common multiplier. As z, 4, 8, 16, differ by double 
reafon, or the ratio is 2 ; for twice z is 4, twice 4 ~ 
8, &c. So alfo. r; 7, 49, 343, &c. Here the rntio is 
7, for 7 times 1 is 7, and 7 times 7 is 49, f.3·c. So 
that you fee it is Multiplication. 

CJjn. I thank you Sir; What elfe pray?. 

NOTE l ,~ 

Philo. Any three numbers differ in Geometrical Pro.,. 
grej/ion; the produll of the extremes, that is, the prn­
c!uct of the jirji and lajl number, is equal to the fqua rl! 
of the 11J(a11, that is, equal to the middle numbe.r mul ­
tiplied by itfelf. 

Let 4, u, and 36 be the 3 numbtrs, wbofe rat~o 
is 3, that is, each is 3 times more than the foregoing 
number; then will the produa of th e extremes .. 4 ,al}~ 
36 be equal to the fquare of 1 2, the mean, cviz. equal 
to 144. So alfo 2, 16, and 1 8. Here 128 multiplied 
by z is equal to 16 multiplied bf 16 equal to 256. 

NO TE 2·0 ' 
A11y 4 numbers th at differ . in Geometri;al Froportio~~ 

tither continued or in terropted (prnvided the interrup'­
tion or breaking off be between the_./e,01,d a-nd rhirJ 

. M 4 · num'liicr p 
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260 GEOMETRICAL PROGRESS'ION'. 

number) the product of the means .is equal to the pro­
duct of the extremes; that is, the prod net of the fir.ft 
and fourth is equal· to the pt oduft of tbeficond and third 
IJumber. 

~e~ the 4 numbers be 3_, I 2, 48, and I 9z, , whofe 
rat,o _is 4. Here I 9z multiplied by 3, the fir fl num­
ber, 1s equal to 4-8 by 1 z, rviz. equal to 576. 

Agaifol, Suppofe the numbers be interrupted, as ~' 
30, 448, and 2688. Here the Jecond term is 6 times 
more than the Ji1:Jl term, and thefiu,th term 6 times 
more than the thirti: therefore, 2688 multiplied by 5 
is equal to 448 multiplied by 30. 

l•.1ote, This mark (-;--;-) fiands for Geometrical Pro­
grejfion. 

NOTE 3~ 

The ratio of any numbers-in -;--;- is found by dividing 
any confequent by its antecrdent, that is dividing any 
numbe r by the foregoing number. Thus the ratio of 
the laft numbers is found by dividing 30 by 5, or 2688 
by 448, which gives 6, the ratio, 

Cfyro. I underfiand this very well; but in a long feries · 
of numbers, how am I to find the lafi number? 

Philo. This is very eafily done, and as you have not 
the rule in many, or, at leaft, have it but for certain 
ratzo, or difference of numbe-rs, I ihall give you one 
ftanding rule., be the fidt number and the ratio what 
it wiH. 

i.J , ' I • ' C· A S E 1. 
~. 

To find the lafi: number in :my feries in -:-+ having 
the fi1J1 number and ratio given) fet down your f.rji 
num ber, and multiply it by the ,·ati1J, and that p1oduf,t 
~gain by the r;tio, or cor,1mon difference, and thus go 
on for~'.S 9r 6 te~ms, _at ple21Jure: tl~en multiply a:f 
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of thofe -places by itfelf, and divide the producl thereof 

by the Jirfl number, and it will ~e the double of that 

number, wanting one place. Thus, fuppofe you mul­

tiply the- 6th place by irfelf, and divide by the .firft num­

ber, the quotient \\ill be the 11th place; then, if you 

multiply the l Ith place by itfelf, and divide by the Jirj! 
number, the quotient will be the 2 dl: place, which is. 
the double of J 1, wan ting r. 

f 

C N. B-. When the firfi term is unity, or 1, there 

is no occafion to divide; for having .rnnlriplied by the 

ratio a few times, as before directed ( foppofe as far as 

the 6th place) this term multiplied by itfelf will be 
the product of the doub-le of terms wanting 1, as was 
faid before. 

<Tyro. I am obliged to you, Sir; but how fhall I 
find the furn of all thefe feries? 

Philo. By the next cafe .. 

C A S E z. 

'The r·atio, (or common difference) and the fall num!;e-,. 

l,eing gi'Vtn to find the aggregate,. or total /um of all the 

firiu, 
' 

· T. Multiply the l,aff ter:m; or number, by the co~-­

mon difference, or ratio, and from that producl take 

the Jir/l number; then divide the remainder by th~ 

common difference Iers t, and the quotient will be the 

furn of all the feries. Or,. 

2. Multiply the /econd and ]aft term. ·together ; 

tl'i'en multiply the Jirjl term in•to itfelf, and take that 

produB: from the product of the flcond and . lafi term 

then divide the remainder the ficond term, lefs 1,, 

the Jirfl term will give the furn of all the feries, 

'lyro. Pleafe to give me one example,. 
Philo. I will give you a practical quefiion to e.xer­

eife both cafei•. 
Ms, 
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!?!Jefi. A cunning jockey had a fine gelding,.' to• 
which a Gentlema1)_ took a par~icu!ar fancy, and af­
ter many words had paffed between them, the Jockey 
agreed to fell him to the Gentleman for the price his 
ilioes would come to at I farthing. for the firfl nail, 
a·nd to double the price every nail. Now the number 
of nails in the gelding's fhoes, were 28, I demand then 
what he was fold for at this rate ? 

Now~ oberve, Cf'jro, here the common excefs is z,. 
(that is, a farthing a nail doubled) Now to find the 
]aft number by Cafi 1, double a few places, fuppofe as;­
far a, the 7th., which will be 64;: then multiply 64 by 
itfelf, 'Viz. 64, you have 4og6, the 13.tlY place, which 
doubled, gives the _1,,rth place,. cviz. 8,1-92. This mul­
tiplied by ~tfelf gives the 27th place, which doubled, . 
gives the 28th, or lafi pTace,iviz. 134z i 7728 farthings; 
then pn1Jceed according 'to Cafe ·2-, yot1 will.find the furn 
·of all the feries to be 26843 545 ~ farthings, which is­
£ 2796z.o 51. 3d. ¾- ~ furn too large for the ignorant· 
purchafer. And had there been but 4. nails more in his, 
1hoes (viz. 3sz). he would have come to£ 447.3924 51 • .,_ 

• It is no ea(y ta!k to make (ome perrons believe the truth orf 
the increafe of tigures in Geometr1cal Progreffion in thefe quef­
tions; but foppofe _a f.ervant was to agree with his m afier to 
{erve him thirty years, ror 1 fingle wfieat corn the tMt year, for 
the fecond year ten, for ·the third zo, and fo on. The produce 
o! the wheat woutd be mote than all the fuips in England coulr! . 
carry ;,.way at oni;:e; and the money for his wages would be more, 
Chan alJ the land could pay, if fold at go.years p.urchafe for ev@r • 

• J 



SECTION III. 

Of PERM·UT ATio.·, or variety of changei. 

Tyro.I Imagine this · is much after the fame manner as 

Progrej/ion ; is it not ? _ 
Philo. This Chews· the increafe of numbers as well 

as the other ; but does not teach you to find the fora of 

all, only their different variations or changes. as 

follows : 

Multiply,every number together, taat is, the.fi,f, by 
ihe ficond, and that prod ua by the t bird figure, and fo. 
on~ till you have gone through all the given numbers•; 

fil is the laft product the variety of chang~s. 

E X A M P' L B-. 

I demand the changes- that may be rung on- 1 z· beH~, 
er the different pofition 1-2 perfons may ,fit at tableo 

Jnf. 479001600. 

C Note, This fign ('x-) fignifies, th~t all num·bers 
between which it ftands are to be multiplied continu­

ally one into•the other, thus: take the 1-2 bells, and m~l­

tiply the firjl by the Jecond., you have two changes upon 

t!wo bells;- multiply this by the third bell, you have 6 

on three bells; multiply this product by 4, or the fourth 

bell, you have 24 changes, t:f c. as follow. 

Thus, 1Xz.X3-X4~5X6X7X8><9,X 10X11 )(·u 

will produce 4..79001600 changes, or different' pofitio'ns 

which you may prove very eafily at leifure _by Multi­

;li,ation only•. 

• Notwithfi:andfog the· cnanges on 8 bells may be· 
,r.ung out in a few hours; yet the changes on 12 (allow­

· ing 10 changes-in a minute) will take 9,1 years, 26 days; 

and add to the in~redibility of this increafe, two bells 

:p1ore, viz. 14, would take up 16 57 5 years to· ring ~he 

changes- through. See M-r. W ~rd, p. ·s 5 .• 
'Cfyroo 



VULGAR FRACTIONS: 

Cfyro. I tha11k you for giving me a fhort hint of thefe 
things, which I perceive the nature of very plainly : 
And now, pray what will you infi:rucl me in next r 

Philo. There are two or three rules, fuch as the 
Rule of Falfe Allegation, Alternate, Compojition of .Me­
i!icine1, wh~ch are not material in bufinefs, and therefore 
for want of room mufl be omi.tted, and the more ne­
ceffary part, <Viz. Vulgar Frallions, be treated of in their 
fieacl. And here I beg you would take care and make 
yourfelf mafier of Yu/gar · Fraclirms, they being very 
neceifary in almofi every branch of life,. and the vuy 
foundation of Decimals. 

D I A L O G U E XII. 
• . .- r 

· s· E . C T I O N I. 

Of Notation of VuLGA-P· FRACTIONS • . 

'l'yro,w HAT do you mean by Notation? 
Philo. Notqtion, like N«merat,:011, fhews.· 

you how to note, write down, or exprefs any Fraclion. 
'Tyro. What is a J7ulgar Fraclion? 
Philo. It is a broken number, or a part or parts- of 

an integer, or whole number, and con:fifis of two parts,. 
q;iz. the Numerator which always ft.ands a-top, and the 

· Denomin'ator which always fiands under it, or below. 
Thus, t, ¾, -a. Here 4, 3, and 11 are the Nume~ 
rators, and 5, 4, and I z tfle Denominators. · 

'I'yro. How many forts of Vulgar Fraclions are there 2 
Philo. Three, viz. Fir/J, Simple, Single, or Proper 

Fr.allions (for thefe are: all one.) Sec-ondly, Improper; 
and thirdly, Compound Fra8ions. 

'l'yro. What is a Simple Frallion, or how is it known ? 
Pbi/Q. 



VuLG A R FRACTIONS. 

Philo. Simple Fraflions, ha ve th eir Nu merator! te(s 
than their refpeB:ive Denominators. Thus ½, ¾, ½, ½4= • 
are all Simple Fraflions. 

Tyro. Wha t is an lm/Jroper Fraflion ? 
Philo. Improper Fraflions have thei r Numeraton larger 

than their.Denominators. Thus, 1• } , ·H:, 1 2 I , &c. are 
i mproper Fraflions. . 

Ty ro. WhJt are C/Jmpound Frallions? 
. Philo. Compound Fra fl ionr are Fra fl ions f)f Frafliom• 

com pounded, o'r joined together by the word of. Th us, 
'½ of -¾, or ¾ of ¾ of ·H _ are Compound Frallons, and, 
are th us read, 2 thirds of 3 fifths, .or 3 fou n hs of 5 
fix 1hs of 11 twelfths of an integer or r...vhole number. 

'Tyro. I uriderftand yoti, Sir; but this is very diffi . 
cul t to tell forely. 

Philo. You have n-othing to do, with this a t prefent ;. 
you will know it by and by. 

'lyro. What do you mean by a mixt number? 
Philo. A mixt number, is a whole number with a 

FraB:ion after it. Thus, 14 ¼, and I47 ½ are mi;"(f" 

numbers. 
'Tyro. I u-nderfiand you·; .. but how ·am I to find toe 

value of different Fraflion.r. . • 
Philo. By Redu&ion", which. is alw.a.ys lecfrned fiFft, 

b ecaufe you can't add, .fuhtralt, multiply or di-virle, till 
t he 'fraB:ions are firfi: reduced to their proper order: but 
before you proceed any farther, it will be proper to learn 
the following figns, or charaBers, by he::ir.t, fo as to • 
know what they fignify, which will be a great lielp to, 
you . 

Of the Signs u/ed in V ulg-ar Fracl:ions. 

This (=) is the ~gn of Equality, and iigni.fies, that' 
the numbers before 1t are equ.a1 to thofe after it.. Thus, 
5 and 2=7 is thus read, s and 2 is ttjµa/ to 7• 

This mayk ( +) is the fign of addition, and fignifies, 
all the numbers are to- be added together, Thus, 
:2-f•6+7=15: -T_hat is, 2 more, 6 more, 7 more,. or z 

:added to 6 and 7 1s etJual to 15. 
This-



1,9.0• 'ltedhcHon of Vulgar" Fi-attions..-
This (-) is. the fign of fohtratlion, _ and fignifies the 

-number after- it is taken, or-is to be tak-en out of the 
number before it. . Thus, 1:;-7=8, that 7 taken, or, 
fubtracted from 1 5, is eqaal to 8. 

This (.'x) is the fign of continual multiplication. 
This (-:-) is the fign of dicvi.fion, and fignifies the 

number before it is to be divided by the number that 
follows- it.. -Thus, .,6-;=8=7, that is, .so divided:by B· 
is ttJ,Ual to 7. 

SE .CTfON n.• . ... 

Redutlion of Vt1LGAR F'.RACTIONS. 

- 'Io ,:educe a mixt number to an. improper fraa.ion •. 

MULTIP'LY the whol~ number by the deno-• 
minator of the fraaion, . and take in the nu­

. me.rator b'efides; then piate the denominator under ·th~: 
,produa, and i_t is· done~ 

~duce 5.7 i, to· an, improper fraaion? 

. .28ij 
,-- .An/. ,. 'l 

Sc 

,teuuce 1,7 5-3 -a to an improper fraeblon, ..An/. 2,-i-o4t.; 
; , I 

,. 
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'C A S E :z. 

•-"fo ·reduce 1111 improper frael-ion to a wliole 01' mbfr­
number. 

Divide the numtrato-r by _ the Jenom'fnator, · and if any. 

thing remains, place it for a new ·11unurator over thfl-

Jenominat 01'. • 

..Red12ce ~ 8 { to a mixt n11m/J1r1' 

5-7 ¾ A'nf.. 

R.educe 1. 
10-fi to-a mixt num&er 1 An/. 1753 { f .-

C This is,·only a prodf 'to the for,egoing, c-afi,-an<! h, 

·the fame q ue!t-io~ baokwacds.. 

C A. S i. J .. 

"1;i redue, or mah • wholt 111111KJ1r int, an jmpr-&pdlf . 
. fraaion. 

1 l 
I ) 

'l 

Mult,iply· the wh'ore ··numlfor by any 'figure at plea .. 

~re, and place· the product over the figure you multi • 

.,plied by, and you have.an i!!!Jroper fratiion equal ·t0
1

tlie 

- g iven· ®ho/1 1111m1Hr. · 

Redue-e_ Jt4 • tG an -impr~per friitl.Nn, w-ho-fe denomi~ 

n~tor muft be 9 r Att/. ,, ~:-: 1 • , , 

. Here becaufe it fays 9 muft be the denominator, .. ,I' 

:. ~ \lltiply J-4 by 9, ancHt -is I i6,- ·whkh l place:overr the 

' .. 9, ~d it is done.. An/. • :i}._ .: 

N o ·TE 
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NO.TE i.. 

To exprefs any wtole. numlm· fraclion.-wife, it is onl1· 
putting unity, or l under_ it, Thus, 14, z~, 490, f.:f c._ 
will be .1·4, =-4., 59 ¥:,_ &c. Re-.i'nember this, for it is 
very ufeful. 

N O" T E 2, ' . 
-Every improper frafiion is more:- than an u11it 0r 1 , . 

and every jimple fra8ion is lefs than unity or J. Thus, 
the jimple fra8ion ¾ of a £·. fterling, js but 1 5 fhil­
lings : hut 1 of a £,.flerling is£ 1, and i over; for if­
you di.vide 4 by 3, itis 1, and~' that is,£ 1-6 -8, 

· .• · · ' N 0. '! E -5, , · 1 

\Vhen the numerator and denominator al'.e atike, the 
fraction is equal to a whole number • . Thus, ¾ is 1, .o~ ·H· is equal to 1 ; becaufe the numerator divided b,l­the denominator prod uc-es 1. 

" .. . .,. ... ,. . . ~ A S. R . 4. · . : 

'To reduce a comp0un·a· fraction to a fimple one, of the · 
• ·i j'a1nt ·<Val11..e. _; • .: .... ~. , 

Multiply a11 the -numeratots tdgether for a new nu·. 
rnerator, and all the drnomiriators for a. new denomi:. 
nator •. 

N.i B. N. N. fign.ifi'es..new mmzefdtor-, ·atid N. D . ntrw 
denominator, and C, D. comlnon: 4ffl0m/natif, whicn- pray 
remember. •, t ' - l ) ) ' n ,. , ~ ' I .J ·• • T 

h ReduG'e {- of ¾ of ½ to a Jimp/e frallton .P .Aflj. 
3• T~-o• ~ 

Fo_r ~ X 3 X 5.=30 N. N. an.d 5 X4.X 8= 160 N. D~ 

That 
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That is, z mul tiplied by 3, and th:3,t product by ,, 

is equal to 30 N. N; and 5 multiplied by 4, and that 

.. produa by 8, is equal to 160 N. D. An/ --di. 

* * * Note, When there are cyphers in the numerator 

and denominator, then cut them off, and thefraflion is 

fiill the fame. Thus, in the foregoing anf wer the 
r. a· · 30 · - s 4000 · J 4-

✓ ra<-ilt)IZ IS T6o 'VlZ. T!• 0 1o<iio IS on y -..,-- . 

2. Reduce 
A.f IIS 5 

.nn.1, 2aao• 

¾ of i of f of ·H to a jimp!e fraflio r,. 

• t 

1 C A SE 5• . 

Cf'o reduce a fratlion to its !owe ft term, t bat foal/ he eq.ual 

to the original gicr;:en fraclion. 

Divide the numerator anct denominator by any figure 

that will divide them without any remainder; [o fh all 

the laft quotients be a new numerator, and a new de-

nominator equal to the 'given fraclion. ·. · 

1. Reduce T~¾ into its ·1owefi: terms? An/ t· 

Di-vilors 2. 6 7• vu ' ~ ..__,, ......._,, 
Tf; I lg lT6olt An/. ¾=T}i- So alfo ¾{f is 

=¾, which. you may prove by dividing the numerator 

and denominator by any figure that will divide them 

both, as was faid before. 

Note, There is another way to reduce a fraclion to 

its lowefi: terms at once, and that is by finding a com­

mon meafurer. 

'To find a common meafare. 

Divide the denominator by the numerator, and if 
any thing remaim, divide the ]all: div ifor by fuch re­

mainder, and if any thing again remains, divide the 
lait 



-2,70 ·Reduction of Vulgar FracHons:. 
' . 

}aft divifor thereby : thus go on till nothing remains,. 
and your lafl: divifor i-, the common ineafure, or·num­
ber, that will divide the numerator and denominator., at 
once into their lowefi terms. · 

1. Reduce ¾!: into its loweft terms. An/. }. 

112) 168(1 
112 ' 

Common Meafure 56) 11 z(z. 
I I Z'. 

Here I divide the di.­
nomi11at,;r 448- by the 
numerator 168, and I I z_ 
remains; then I divide 
168, the lafi divifor• 
by that 112 and 5,6 · 
remains; laj1/y, I di:­
vide 112 by 56, and 0' 
remains-: fo i's 56 the 
common meafore, tha-t­
will divide il>oth at' one: 
work. · 

56) 1 () 8 ( 3 N. 11umerato11 5,6) 448"( 8 N. denominator-•. 
16& 448 

0 0 

"ni 2-16s . 
.fl.•'./_• "f!,-44-3,•· 

2. Redute 7 ~"½-~ to, its lowefi terms, Aif, ¾•· 

· C A S E 6~ ', 

To reduce .fraction.s-of different denominat,or.s to fraction) of 
the fame 'VAiue, having one commm denominator. • 

Fir/I, Multiply all the denominawrs. together for a, 
common denom inator,; then b egin with the fir.ft nu­
m erator, and multiply it into all the d~ominators, ex­
Eiept its own• denominator :. do thus with all the ot-her 
~umerators, multiplying them int0 all the· denomina-­
iors exceft their own; fo will _ thefe products be m'J,U· 

-~.ume.cators,, which muft be placed ·over the ,omm_on de,­
"'- no.mmat-or,;, 
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nominator, and eachfrallio-n will be equal to that frac­

tion whJofe numerator you multiplied into the denomi• 

nators. , 

. 1. Reduce {, -h and t to fraclions> having- ont' 

common denominator. 

Firjl, I multiply all the denominators together, a.l'lcf it 

makes 120 for a C denominator. That is, 3 X 5 x 8 := 120 

C. D. Then I begin with the numerator 2,, that is, 

2 X 5 X 8=80 NN. Then the numerator 3' X 3 X 8=7 2 N 

N. And laflly, 5 >( s- ~< 3::=
1
7 5 NN. Thefe new numerators. 

I place over the C denominator, and rhe work is done~ 

Thus, .ti==½ for 80 is½ of 1 zo. Alfo> .-i¾=¾ and 

7S-!> 
•Tio-1'' 

CASE 7~ 

'Io rulua fracl.ions of one name or denomination to l:l'11fJt/;e,. 

·1. A S C E N D I N G. 

· When a•".fratlion is to be reduce'd ft om a Jefs to a 

greater denomination, then make the givenfraairm in­

to a compound frallion, by confidering how many of 

the leis make one ef the gr-eater denomin1tion; rhen, 

reduce this cr;mpaund frac7ion to a firnple o~e,. and it fS; 

cione. 

,. 1. Reduce¾ of a penny to. the fraction of £. fiezr--­

ling. An/. H,i£. 

Here, becaufe 12 pence• make I fhillin~, and 20, 

!billings a£. I fay, ¾ of Ti of ,i ~-, which reduced to• 

a jim;le fraai~n. by multiplying the numerators t,oge-. 

- ., · -t!ie-:rf 
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ther for a N.N. and all the denominators for a N. 11.-gives 90; of a£=¾ of a pennyr J . , . 
2, Reduce ¾ of a farthfog to the fraction~ o·f a . ~ If./' 3 · 3 f .!. f _.!, f ..!. - 3 

guinea. .n.n_,. 40:n;-~ cvzz. 4 o 4 o ,12 o _, 21 _- 40 :l-z. Jlnj. . r 

3. Reduce ¾ of a lh. to the fraction of a ton. Ar./. ' 'b Y6"o• 

-DESCE-NDING. 1 

When the frallionds . . to ~ b~ough,t fr9m :a g,·eqter _t,o­a ftJj denorr:iinatiun•,. then make of >itJ a compound frac­_tion , as before ; defc,ending from:.the gre~t to le.ffer de• nomfoation : th en multiply every denominator by the numerator of the given fratlion, (except its o'wn ·de­T-1ominatot) ~nd pface the .prod-u~ over the den9!Di­~~ t-or., t0 ·,the fai<l . ~~iv~r fr! ctio~_; y~u::,~five _, tl;l~ an~ .1wer. . 
~ -
~ • t 

r 
N. B. T0is cafi is a proof to the laft. 

. . . r. Reduce 9 ofs of a£. fterling to the fraction of a penny? /Inf. . ¾t.g, or¾• For rii of 2~ of -/2, Now the numerat-or I multiplied into the denominator 20, and 1 -z is=240, which I pl~ce .oveJ thB de~qrnioator 960, thus,. ¾ti An/ 

2. Reduce 4031 of a guinea to the . fraction of .a f h . ? A,J. 3 024 F ' ' 3 f 1 f I I,. 
. art mg. n • 7i'.'oJz• or 1t 1s 401 1._ o z:-r o i;~ o:i. ¼, Now 3 \ 21 x 1 z..,< 4=3024 N-N .. 

• • .. « , ' .. .. ... 
• I 

. ... 

CASE 
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C As E 8. 

'Io find the 'Value of zz fraction in money, weight, or 
meafure. 

- Multiply the numerator of the fraction by the next nearefi: part btlonging to the integer itfelf, and divide by the denominator; then multiply the n·mainder by the next nearefl: part of the integer, and divide by the fame divifor, or denominator, and thus go on till yot1 have gone through all the parts of the integer, and the quotients will be your anfwer. 

1. What isthevalue .of;.gofa£. fterlingl An/. 17 s. 4d. 

,20 
26 numerator 

·I 7 f. 10d. 
, , I Z 

Here I multiply the numera. 
-tor 26 by 20, the fhillings in a £. and divide by the denomina­
tor 30, gives £°17, and 10 ov.er, 
which I multiply by 12, and di­
:vide again by 30, •gives 4 pence; 
therefore. I ·find~-~ of a£, to be 

. 17s. 4d. . 

\ 2 • . What is.the 2 :&i of a moidore P 
[.flS ~Y, the fol\owin_g _wor~ • . 



-~,+ B..educHon ef V-uigar Fra~ions~ 

15 nulherator 
27 multiply 

~ J 6) 2:z68( ,~,. 
216 -
~08 

Here -I multiply the numera"' 

tor I 5 by 27, the fhillings in a 

moi,dore., and divide ·PY the de­

nominator, gives 1 1l1illing, and 

189 over, which I multiply by 

1 :, and divide by 2 1 6, as be­

fore, and fo I go on, as appears 

by t~e w-0rk, and find~{¾ ef 
a _mo1dore to be IJ, 1oi. f 

4 A11f. u. 1rud. ¾_• 

-
216)432(z1r .. 

43 2 

9 

C/j•ro. J iee the nature of it plainly ; and ·like this. 

'ttzje very well; for it is diverting as well as improving. 

Phil-a. you are to proceed the fame i'n wti~ht and 

.meafure; theref9re l .fhall only fet you a few qaef­

.t ions for prallice to try at leifure. 

3· - What is the ¾}! of a ton? An/. 6 C. % grs. 

18/b,. 10oz. rodr,½t~ · 
4. What is the 7 {t of a barrel? Anf. 4f ga11ons. 

~-. What is the ff~ of a mile? Anf. u73 yards, 

I foot. ,, 

6. What is the ½% of an acre ? An/. 3 roods, 25 

1ods. 
7. What is the -l ,. of a year (allowing 365 days) 

4nf. I 5 z days, 2. hours. 

S EC-
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S E C T I O N Ill. 

A:un1noN of VuLGAR FRACTIONS. 

~ro.H OW are Pulgar Frallio111 added tog-ether? 
· Philo. Very eafily, by · this one rule, tz.Jiz. 

All <ompound frallions muft be reduced to fmrple ones, 
and all fractions of different denominations, to a <om-
1.aund denornia~tor; then add all the numerators toge .. 
ther, and place their furn OYer the common denomina­
tor, is the anfwer; and if it be an improper fraction at 
l~ft, then reduce it to a mixt number, and the work is 
done. 

J. Add / 1 .~ -,i11 and -,.41 together. .Aef. {~. 

Here being one (ommon denominator to all the frac­
tions, I only add the numerators together and the 
work is done. An/. ½i. 

_ 2. Add ;-f ½½ and {j tpgether. An/. {{=z -t,-

Here I fi_nd the furn of all the ·numerators to be 58, 
which I place over the denominator .zn but being an. 
improper fraction, I divide 5 8 by z 7, and have for A11-
./wer z and "i~• 

3. Add ½ t and ½ together. .An/. fit• 
Here the fraliiom having different denominators, I 

reduce them (by cafl 5) to a common denominator, and 
' find them to be 1~-g, ,Ii, and T~J. Then I add thefe 

:numerators to·getner, and find them 227: fo the an­
{wer is ¼!i= 1 ¼;J .. 

4. Add 



276 'Subtraction-of Vulgar Fractions. 

4. Add½ of¾ ang ½ of i together. An/. ½¾~· 

Firfl:, ½off is =lr, and f of ½=l6 • Now / 6 and l-s 
ireduced to a C Dis 2.!~ and 2~, which addtd together 
• I4I AJ 1~ 2,Jo• n_;. 

. 5. Add. £ 14 t £ 19} £ 47 ½and.£ I oo together. 
An/. £ 18 I ½~-&, or 17;. 10d. 

- q. What rnufl: I add to £54 }, and 19 t to make it 
-{, 100? Anf. 25 ·H· 

SECTION IV. 

SuBTR.ACTIO·N of VULGAR FR ACTIONS, , 

'Iyro. H OW is Suhtrallion of Fralliom .~erfor~~d ? 
Philo. By the fame Rule as JO Addzizon, 

firfi-- -reducing all ampound to jimple, and all to a common 
denominator; thus, /ubtrat? the numerator or the lefs 

- f.raclion from the numerator of the other·, and plact: 
the difference over the denotninator, is the anfwer. ' 

From 14- From £67 ¼·l 29 
Take I I Take 18 :N 29 

Difference ?.i An/. ; .A11.f. 6 
49+1 

.Proof I ,i: Proof 6 21 
29 7 4-7 . 

Here in both thefe examples I take the numerator of 
.the lefi fi action from the numerator of the top, or greater 
fraction, and place the difference over the denomina• 
tor. T ~en I prove the work, as in common·Subtraction 
by adding the numerator of the difference to the nu .. 
-merator of the lefs ·fraetion, and it gives the numera-

tor 
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tor of the top fraction. And thus for all examples of 
this f~rt. 

'rYro. I underfiand yon very we11, fir, but fuppofe­
the numerator of the fraction to he fubtraeted be lar­
ger than the numerator of the fra.ilion I am to take 
it 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 /;arrowing, -as in common fab­
traEiion, and you mu'fi carry one to the next .figure for 
fo doing, 

z. Lent 134rt is._ f. I 3 4-) I - 8 '!lie PROOF /;y 
Received ·9 31 .g is:::: 95-r5 common Sub-• l,~ -- traction. 
Due 38½!¾ .An/. is=£ 38-16-8 -- --P-roof 1 34½¼ Proof £ 134-11-8 

... 

3. P'roin f off ta'ke "f of¼, That ·is, from l-/ take 
-i6 • Now 1 5 ii 2!~, and -r¾ is 2¾i• Then I take- 2¼J 
i'rom 2 ~ -~ a~d there -remains i¾o"• .Anf. ~ 

4. From i take 14.. .An.(. ,7y. For i° make an· .im­
proper fraction equal to 1~ which has . a denominator 
equal to the frattion ·t;> be fifbtrac1ed, 'Viz . f¾ is=•'.• 
Then -1-r from fr rematns ·t\,· And thus for any other 
eJCam pl<i. 

N SEC. 
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SECTION V. 

MuLTIPL"ICAT10N of VuLGAR FRA~TIONS. 

'tyro.HOW is Mult-ipHcation performed? 
Philo. The fraaions mufl: be reduced to, 

fimple ones, as before direcred, and mixt numbers to 
improper fracl:ions. Then the rnle is, multiply the 
numerators together for a new numerator, and the de­
nominators together for a new de-nominator, and the 
work "is done. 

Multiply t by¾· A11j. ¾!, For 4 X 1=12 N. rf. 
7 x6=4-z N. D. 

2. Multiply ~4 i by ½• .Aef. Q: != 1-8½-i• 
3. Multiply¥· ½ by¥· f : .Anf. 20d. ¾, 
Firil, I reduce 4f to an improper fraction, which is 

.~ ; ther.efore I multiply -;- by f. Anj. 8¼=20¾, as 
before. 

4. Multiply £ 4 t by [ 2. Here l 4-i=V, and £ z is expreffed in fr.acl:ions {- ; therefore multiply 3f 
by f. .A11f. 1;=£ 8i, viz.£ 8- I 5. 

5. Multiply ; of ½ by ¾ of -¼, that is, ½~ by .. ;\ , AnJ. 8 ¾.g=8 ¾, And thus may any furn be multiplied 
by another, with more exacl:nefs than by any other 
rule, thougn not fo ea(y as decimal fractions. 

SE c. 
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SECTION VI. 

D1v1sioN of VutGAR FRACTIONS . 

g'yro.H OW is divifion of fractions performed ? 
. Philo. Firfi reduce all cpmpound to firnpl 

fractions; and all mixt m.1mbers to improper fractions, 
as before "direB:ed: 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 diYifor (or·fraB:ion you divide by) into the -deno­
IJ1inator of the dividend for a new denominator, and 
you have the anf wer. 

1. Divide 1 ½ by 1 ;. An/. t{r=9 }. Here I mul ­
tiply 8 foto I z, which is 96, for a new _numerator, and 
5 _into 19, which is 9~, for a new denominator, whicli 
is i{. Here you fee the anfwer is an improper fraction ; 
but if you change the fracl:ions, that is, if Ti were to 
be divided by 1 i, then the anfwer would be ·H·, which. 
is a fimple fraction. · 

Note, The ·character (-;-) fignifies divifion, or that . 
the number is divided by what follows it. 

D .. d £ I f 2. b " f " r I' A. r 4 2 6 0 2. 1v1 e _47 2 o 3 y j o 1 or aru • .nnJ. · TT: 
For½ of ½ =i, and½ of J=1 f; th.ere-fore, divide£ 47 
2 b 6 h. d .. d 284 b 6 F'fi 8 6 6 y ,-r,t at1s, 1v1 e 6 y 1 5 , 1r ,2 4=15::::::42 o 
N. N, and 6x6=36 N. D .An/. "- 2 {%, or £~118f½:::.61, 
8d. 

. ' l • . 
. Cf'yro. Th_en I perce.ive' that di viiie'n 9f frac1:ion~ 
makes .more of 1a furn afte,'r divided than ·oefore. 

. 

i Philo. Y.es, certa.inly, when ·1the div1for is a fimple 
fralr.ion, or lefs than unity, as in this cafe; and it an­
fwers the farne•end as common multiplication, viz. in­
creafes the value. ' >J - • · • 

N2 'Tyro. 
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i8e Tht Rule of Three in Vulgar Fractions. 

'I'yro, Explain this a little more pray. 
Pbilo. Obferve then the folfowing example. 

3. It is required to bring 42 guineas into farthings 
by divifion only? : _ .. 

· Here by cafe 4, I reduce a farthing to the fratlion_ 
of a guinea, and find it 1 -0 0 ;. for a divifor. Then I 
make 4 2 guineas a dividend, thus, 4i'Z,. Now, 
4 i -:-2ooi=42336 farthings. 

~ From hence, 'lyro, arifes this obfcrvation : that 
where any whole number is divided by a fimple frac­
tion, the quo1ient 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 fraction is to be divided 
by a whole number, then the quotient will be fo many 
times icfs than the· dividend, as the divifor exceeds unity. 

Thus, £ 4 divided. by ¾ of a£. is the fame to mul­
. tiply it by £ 4, viz. £ 16 : but ¼ divided by 4 is = j~ 

only, viz. ·but 11. 3d. * 
And now, <Jy~o, we are cc;,me to that rule wherein 

all the others are ex.ercifed,. viz .• 

S E C T I O N VII. 

The Rule of Three _iq Vulgar Fraaions. 

([yro.H O W is this rul~ p~rformed ? , 
. · - Philo. After having redu~etl compound fra~ ­
tions and mixt,nufnbers as before duetted, firil~ (as m 
the ·common rule of three) make your firft and third 

• See more of the nature of vulgar fractions in my 
y oung ci.lgebraifi's companion, tlialog:ue 3, c afe 3, 4. 

num-
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number of one name, then multiply your fecond by 
your third, aud divide by your firfi:, 

Or rather thus : 

Having ftated the quefiion, and reduc·ed the fractions, 
-multiply -the denominator of the firfi: number into the 
numerators of the fecond and third numbers, for a new 
nuqierator, and the numerator of the firfi: number into 
the ·denominator of the f.:cond and third, for a new 

.denominator, and that is your anfwer required. 

! . If¾ of a-yard coft-¾ of a£. what coft 5 1 ¾ yards? 
4 

. . 
4 

·~-Thus,¾~¾, 10,h_ Now r begin with the denominator 
t>fthe fidt fraaion; thus, 4 X 5:X 205=poo N. N. And· 
3 x ~6 x 4=72 N. D·. So. is the anfwer 411"i of a£.= 
_£ 6-18-10. 1.q ½! or -j. 

2. If a load of wheat coft £ 1 5, l1. what coft or.e­
-bufhel ?" 

Here as 40 bufhe]s. m_ake J- Joad. my fofi- number 
will be 4-,'?, the fecond number reduced to an improper 
fraction i,; 1 

-,~, and I bufhel will be ..!-, Then it ~0 

b IQ h J .. r 
e - 1 ; . w at --}. Now J x 18:z x 1=182 N . . N. and· 

40X 12x 1=480 N. D. .An/¾{~, which is =7-r. 7d. 

'Tyro. This is eafy enough, if this be a general rule. 
Philo. It is, and if you look over what has been 

done, you may with eafe do any rhing 'in this rule; 
t~erefore, I_ ihall only fet you a few quefiions for prac-' 
t1ce. 

N3 3. What 
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3. '\Vhat is the interefi: of£ 219 ½ for one year, a;: 
£ 1. A ./' ~ S 337 ' • '£ . • ~ S-s· per cent • .an,1. ,.400 , viz. 11-16-1 z;. 
r 9:0 _ 4-

-;· ·'""'"~0 - s• 

4~, Bought : South-Sea flock Jo, the v~lae of[, 420 

J y. 4-q. and gave £ 95 1 per cent. what comes it to ·P .i., t£ l I IOS 18 .o, t:.1, 402- 9- 1 2 lj, 150 O~ 25, , 

S· . A perfoq left 40 fhillings to 4 ·poor widows, A, 
B, C, and D. , To A ht left f, .lo B ¾', t;_a lC, f, and to 
D ¾, defiring the whole might be difiributed accord­
ingly ; I .demand the proper fhare of e~ch? 

Take{, ¾, &c. of 40 fhiliings, and add them to­
gether, it makes but 38 fi1iilings : then fay, 

If 38 s. be½, viz. 131. 4d. what w~l 40 be? Thus 
proceed with all their !hares, you will .find A mufi have 
.14s. -i-{, .B . 1_0.r ~ 6tf. ½½, C 8s. 5d. 3 ~, and D ,71. od. 'rl• 

An'd now, Cf'yro,. we will· proceed· to . • . . 

D I A . L O G U E XIII. 

SECTION I. 

NOTATION of DECIMAL FRACTIGNS. 

' 
CJ'yro,wH AT do you mean by a decimal? 

· P.hilo. Afly ,number, whether cyphers 
before it or not, having a dot before . them, thus, .z 
.005 or .47 1 5, &c. are decimals ? 

Cf'yro. How are thefe decimals formed ? 
Philo. Every decimal is a vulgar fracti°on, hav·~ng as 

many cphers for its denominato.r and an unit be­
fid es 

, 
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fides. Thus the foregoing decimals exprdfed in vulgar 
fractions are / 0 , ,g~i., and 1 j¾,6-l-, &c. but the deno­
minators are cafi away in decimals, becaufe you fee they 
a,re always known, and we work only with the numera­
tor, or the decimal itfelt; and this is the reafon that 
decimal fractions are fo very eafy to what vulgar are. 

'Tyro. I underfiand you, but you have no mixt num­
bers here as well as in vulgar fractions ?-

Philo. 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 lo parts 
or½; and the other is 5 whole numbers, and 25 hun­
dredth parts, or 1 quarter, for 25 is ¾ of 100. 

Note 1. Cyphers aiter figures are of no fignificat ion 
in decimals, thus, .5000 is but .5 and .750000 

but .75, for .500 is Tfi~~, which is the fame as J 0: 
but cyphers before decimals are neceifary, for they 

,decreafe their value. Th us, . 5 is 5 tenth parts, or ½, 
but .05 is but 5 one hundredth parts, viz. "i'o5. in 
vulgar fractions, 

Note 2. Pray remember this: that • 5 fignifies the 
half of any whole number, thing, or integer. .25 is 
one quarter, and .75 iignifies three quarters. For 5 
iB ½ of 10, z5 is¾ of 100, and 75 is ¾ of 100. 

T his being well un<.erfiood, you may proceed to 
addition. 

SE c. 
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' 

S E C T -,I O N It 

ADD.ITION of. DECIMALS. 

1_)'ro. H ·o W is addirion of decimals performed r 
. Phi/a. The fame as common addition, only 

with this. aifferenc;e, that you ·mull fet tenths under 
te1Jths,. and hundred parts under hundred parts, not 
l'egardrng the number of decimal places, but fet them 
all even towards the firft left. hand row, that Hands 
Ilf>. t the whole numbers, and then add them all to­
gether ·a5 i'n whole numbers. 

, One example well explained will be fufficient, for 
you will fee the reafon more plainly in reduclion. 

:r. Add£47.45 7259£5 .25 .000545 and 15 .5 to-
gether. · 

47.45 
.72.59 

5· 2 5 
.000545'_ 

1 5 5 

.An/. 68.926445 

' Here you fee I place. the whole 
numbers under one another, as in Ad­
dition and the decimals I place eveQ 
n~xt the whole numbers, not regard­
ing how far they exte1·1d to the right­
hand: r hen I add them as, they ftancl, 
like whole 11umbers . 

2. Add .575 .005 .ooos ·9S and .3 and 67s together 
Au/, 2.5oss, If you fet thefe under one another, and 
add them as before, you will have 2 for a whole num-
ber_ and ,5055 a dtcimal. , 

Note Always remember 'to part the decimab from 
the wh~le numbers by a dot. Thus, I find in cafiing 
up this laft furn it amounts to 5 figures; but as there 
a re but 4 fi gures in the largefi decimal, therefore., 
J make a dot between the 4th a11d 5th figure, always 
keeping an equal number of decimal places. 

ii Kc .. 
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S E C T I O N III. 

$ U BT RAC Tl ON o/ DECIMAL s. 

'l'yro, I F Addition of Decimals be performed like 
• whole numbers, I imagine Subtrattion is 
the fame. , ~ 

Philo. It is fo, only place the figures to the ]eft ­
hand, always under one another, let them be cyphers 
or figures; but don't regard cyphers to the r ight. 
An example will make it quite eafy. 

From 47.0075 From •7 From 5·2 5 
Take I 5· 5 1 Take • 275 Take .9840"/ 

.llnf. 3 1·4975 An/. ·42 5' Arif. 4· 2 659 3 
--- - - -

Proof 47.oo75; Proof ·7. Proof 5· 2 5 

H-ere 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 entirdy 
difcard them. 

2. Borrowed 100 .gu~neas, and paid at three feveral 

t imes-each£ 27 .275 what is to pay l .dnJ. £ 23 .1-7 5. 
,or £, 2.3-3-6. . , . 

SE c_ 
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. . 

.. -S E C 'F I O N · IV. 

MuLTIPLICATON if DECIMALS, 

'I_; ro ·HO \V is Multiplication performed ? 
' Philo. Like common Multiplication, having 

no regard at all to the Decimals till the work is done. 
and added up: then

1 
count how many decimal places 

you have both- in the Multiplicand and Multiplier, and 
as many decimals as you find in both thefe, fo many 
figures you are to prick, or poir1t off from the right­
hand to the left: fo will the figures on the left-hand 
of the dot be whole numbers, and thofe towa,ds the 
left, the decimal parts. 

EX A M p LE s. 

Multiply 7.256 Multiply •5759 
by .762 bv .o37 5 J 

14512 2 8795 
43536 4°3 13 

50792 172 77 
__::,___------

An/. 5.5z907z An/: ,OZ I s·~625* 

Here in ex2.11)ple r, I have 6 decimals in the Multi­
plicand and Multiplier; therefore 1 prick or dot off 6 
tow ards the left-hand, and have 5 for a whole num­
ber, and the reft are decimals. 

* No!e, In example z, I have 8 decimals, in the 
Multiplicand and Multiplier; I find upon cafiing them 
up, that there are -but 7 piaces of decimals, therefore, 
J place a cypher before the firfl figure, and make a dot 
before the cypher fo I have 8 decimal places. 

This 
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This is a fianding rule, for had the producl: been . 

lefs in the number by 2, 3, or more places, fo many 

cyphers rnuft have been added to fupply the defi­

ciency. 
'Tyro. This is eafy enough, as you obferved, to 

what Vulgar Fracl: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 15s. by£ 3 Ios. it would produce £ 16-12-6 

.For£ 4 15s. is 4.75 (becaufe 15s. is ¾ of a£.) and 

£ 3 101. is£3.5. Therefore£4.75X3 s=£ 16.625 • . 

or 1 zs. 6d. 
3. Multiply .000075 by .0015. A11f .000000112(. 

4. Multiply 4½, viz. 4. 5. by 4.5. An/ 20.25, or, zo¾, 

_ 5. Multiply ½ a crown by ½ a crown, at a !hilling· 

t he integer. An/ 61 • . 25., viz. 6s-5d. 
See Multiplication of Vulgar Fractions; and more • 

of the nature of this, with the. way and manner of: 

valuing any decimal, in Reduction of Decimals. 

SECT I' 0 N , V . . 

D 1 vis 1 o N . of DE c J\ MA L ·s • . 

9:;ro.HO W. is -Divifion -performed? 
. Philo. The fame as common Divifi6n; . 

but berng a little more difficult than the other rules, 

you rnuft be the more car.eful : but if you obferve the 

three follow.ing notts, they will help you , to work any 

furn • . 

Note 1. When there are m-0re decimal :places in the 

Dividend than in the Divifor, then (after the work is 

done) prick off. as many in the quotient to fupply that 

(kfetl; that is, the decimal places of the divifor, and 

the {]_Uotient will always . be eq~al in. number to tfuofe 

iu . the dividend ... 
ifote, 
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Note z. If there be more decimal places. in the 

divifor than in the dividend, (before you begin to work) 
add as many ~ypbers to the dividend as make the 
number of decimal places equal to the divifor, and 
proceed as before directed. . 

Note 3. When it happens that the decim-al places 
in the divifor and quotient (after the work is done) 
are not fo many as thofe of the dividend; then you 
muft place as many cyphers before the quotient, or 
anf wer, as will make up that deficiency • 

• 5)47.3476 

An/. 9+6952 
See Note 1. 

• I 2)63 .00 

.An.f. 525. 
See Note 2. 

-----
An.f. .00525 
See Note 3. 

{l'.j Remember that all remainders in decimals after 
divifion a.re of no fignification, and therefore are taken 
no notice of. 

The fame is to be obferved in long <livifion as in the 
three foregoing examples in relati:on of pointing off. 

47• 15 )3.747 565(0794. .Anf. 
330_0, 

44706 
4 2 435 ---
2271, 
18860 

But if thus, 

He~e you fee the fame furn is propofrd, but the an­
(wer is different, as you may prove at large; for the 
figures will be the fame. And thus you fee, let them 
}>e whole or mixt numbers the work is the fame. 
· CJ'yro- I underftand it : and I perceive it is very eafy 
to drvide rr.oney into any number of parts by thi! rule. 

Phil,. 
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. Philo. Very eafy indeed. 

6. Divide £42 191. 6d. by£ 4 15,. 6d. That is , 

•divide £4z .975 by£ 4·77S• An/. 

7. Divide £ 4.5 (viz. £ 4 101.) by £ 3. 5 {viz. 
£ 3. 101.) An/£ 1.285, or£ 1 5 1. 8 d ¾• 

8. Divide 1.753 by£ 1753. An/ 001. 

This example, though it appears trifling at firfi, rney 

,be of fervice. For fuppofe it was required to divid~ 

£ 1.753 among 1753 perfons, the anfwer would be 

.001, viz. near I farthing each. Thus ,you may v.ary 

or alter Decimals at pleafure; but as for money and the 

manner of finding its value in any Decimal Fraclion. 

that you will fee in the next Seetion, which if you ob­

fe rve well, y(j)u wilL fee t,he whole ord~r of Decimals, 

and their relation and harmony, compare~ with Vulgar 
Fractions. · 

SECTION VI. 

R E D u c T 1 o N of D E c I M A L s. 

'iyro,w H AT does Redutlion of Decimals teath? 
Philo. It teaches to reduce a Vulgar 

Fratlion to a Decimal of the fame value, and alfo fhews 

you how to find that value either in money, weight, 

or meafure, &c. · 

CAS· E r.. 

To reduce a Vulgar Fraclion 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 ~oti­
ent, you have the Decimal equal to the Vulgar Fraction. 

1. Reduce¾ to a. Decimal. An.,t .. 75. 
4)3.00 Here you fee .7 5 1s=¾ for 75 is ¾ of 
- 100 its proper Denominator. 

7} 

2, Reduce¾ to a Decimal of the fame value. 
8)5.000 That is. 625 is¾ of 1000, its 

Denominator • 
• 625 An.f. 

3. Reduce39 ~ to a Decimal. An/. .01265. 

4. Reduce775½to a Decimal. An.f. .00171. 

Note, Sometimes in reducing a decimal there will 
'be a remainder; but never regard that,. if you have. 
5 places ir.i a decimal it is fufficient. 

,w I • • t 

C A S E .2. 

To reduce the known parts of money, weight, or 
rneafure 10 ·- a decimal. 

. Add cyphers to the lowefi denomination (making a, 
·dot between the cyphers and the figure, and divide by 
th~ parts contained , in the. next higher denomination ; . 
then place the next higher , denomination, before that , 
~otient (with a dot between) and divide by. the parts 
contained in the. next .higher-denomination; and fo g.o " 
on, and your lafi quotient will be the decimal required.· 
~ut this muff be illuftratecl by an. examp,l~ to make._ 
,Jt plain. 

J. ,vhab 
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1. What is tJ:ie decimal of 14s. 6d. ¾? . 

4) 3.00000 

12) 6.75000 

Here, according to the rule, 
I add cyphers to the lowefi: 

denomination, 3 farthings, and 
divide by 4; then I place the 
6 pence before that quctient, 
and_ divide by I z. Lafily, I 
place 14 fhillings before this 
lafi: quotient, and divide by 20, 

(viz. by ~) 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, next c1fe. 

z. What is the · decimal of 18·,. gd. t· Au/. <)3958 • 

. ' 
. Note. If you would know . t~e decimal of any 

, number of fhilfings,' from I to 19,.' obfer~e this gen;eral 

rule; if the ihillings be even, take the ½ of them 
1
is 

the decimal. Thus the decimal -of 161. is .8, and 

of 18s. is .9, &c. But if the fhillings be odd, multiply 

them by 5, gives the decimal. T,hus the decimal pf 

5/. is .25 ?, for -5 !billings is ¾ of a1£. and 25 is f of 

1.00. So a~fo, t~e deciuial ~~ -17~-)s :s5, and .1.1,,ri. is 
• S 5, and the decimal of Is. 1s 05; for there muft be z -
places _when the fuillings are odd. · 

A RULE to find the decim2l of . fbi11ings, pence, and 

farthings, at a£. fierHng the integer at once. 
. I • i' I • 

. • r. . , . , / 

1 . Fo~ farthings. Add cyphers-, to ithe fhillings, and 

divide by 20. · · ' ' · 
.. . ~ ' 

t # .. r ' • L 

2. For the pence. 'Add ·cyphers to the given pence, 

and divide b'y 240, the pence in a i,. pricking bff ac­

cording to th€ rule of divifion. Thus you will'find th'e 

decimal of 6d •. oz5 and of 3d . . 012 5 . · 

3. For 
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3. For farthings. Add cyphers and divide by 9-60 : 

thus, the decimal of 3 _farthings is 003-12s;. ·· 

Note, The fame is to be obferved in finding the de­
cimal of weight and meafure, by adding cyphers to 
the given denomin.ation, and dividing by _ the parts con­
tained in the integer, 

To tell the decimal ~'r ip.illings, pence, and fart~ings, 
by infpedion. 

Note, If the !billings be even, take the ¾ of them, 
which will be. the firfi: decimal figure; thefl bring the 
J>ence and farthings into farthings, and if they be lefs 
than z 5, j~in them to the firfi dedmal figure, fo have 
you a decimal of 3 places; but if the farthings be 
more than 25, fet down 1 more than they really are; if 
they be above 40 fet down 2 more tfian they amount to.; 
fo you have the decimal nearly. 

1. Let ir •be required to find the decimal o f 14,~ 6d. · ¾, and I 8s. 9d. ½, as before. Here I fay the -f of 14 
is 7, the firfr figure; · then 6d. ¾ is 27 farthing~, b ut 
~eing ab.ove 5, ·1 fet down 28 farthings by the fide of 
t he 7, fo is the deci~al .728, as before; and fo for toe 

... ether. 

2. What is the decimal of 61. 10d. ½? An/. . 344. 
. Here the ½ of 6s. is 3, and I od. ½ is 42 farth ings.; 
but being above 40, I, by .the rule, fet down 2 more, 
viz. 44; fo is the decimal • 3 44 nearly. 

- Note, When the fhillings are odd, mul tiply therri by 
5, and bring the pence and fa rthings into farthings , 
as before, and fet the firfi figure under the fecond ri­
gure of the decimal belonging to the fhillings, ea. 
creafing them by 1, or z, as before y-0u have t~ 
·~ecimaJ. 

:z . Wha-t / 
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3. What is the decimal of 17,. and 6d. ¾ : and 

l lJ, I r:,d, ¾ ? 

17 multiplied bys is 85 
• 6¾ more 1 farthing 28 

11X5 
I Gid. ¾ >< 4 X 2 

= ·55 
= ·45 

------ ---
l Is. 10d, ¾ = 595 

The next cafe is a proof to this, and more ufeful, 

C A S E 3. 

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 

places in the iiven 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, multif)lying and pricking off the fame number 

of decimals; fo will the figures towards the left-hand 

be the value required, 

J. Whatisthe.728129ofa 2. Wbatisthe.7615ofa 

£. fierling? 20 guinea? 21 

-- - -
d.6 7500 

4 ___ ._ ____ 

gr1, 3.00 · 

.An/. I 4J, 6d. ¾, See Ex. I. of 
laft cafe , 

--.----
-------

----
d.11.8980 

4 
----.---. 

qr1.3.5920 , . 
.dnf. 15 r. IId. ¾ 

3. What 
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3. What is the _. 1756 of a ton? 
zo 

---~ 4. V✓ hat- is the .097 I; of a- bar. c .. 3.5120 36 
4 ---

qrs, 2.0480 
z8 --- ----

g~llons 3.49740 
• g 

---- pints 3 979·20 
lb. 1.3440 

16 An/. 3 gall. 3 pints, and 1 '0 t or 
•--- very uear 3½ gallons 

oz. 5.5040 

An/. 3 C. z qrs. 1 lb. 5 oz. 

To tell the value 0£ any decimal in fhillings, pence, 
and. farthings (by infpecHon only) at a£. fi:erling 
the integer, 

Note, If there be ever fo many places in the decimal, 
the firft 3 figures are fufficient and all that are required 
in bufinefs. 

Note 2. D.ouble the firfl: 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 mufl: 
add 1 !hilling 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 fiill as farthings, only abate 1; 
but if above 40, then abate z farthings lefs than th ey 
;really arej and you have the value required, 

1. What 
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I. vVhat is the v~lue of .7281.25 of a£. An/. 141 . 

6d. ¾, 

Here I double the fi rfl figure 7, which i:; 14, for the 

1hillings, and then 1 fay, z8 fanhings is 7d. but I abat~ 

J, becaufe it is above .25; fo it is 14s. and 6d. ¾, 

' 
2. What is the .395zs of a£ Anj. 7s. 10d. ¾, 
Here I fay, twice 3 is 6, and the next figure being 

above 5, I count I more, which is 7 fhillings; then 

Jhere is 4 remains from the 9, which I carry to the s~ 
y.,hi~h is 4 5 farthings; but being above 40, I abate 2, 

and call it 43 farthings, which is 10d. ¾-

3 · What is the .067 z of a £. fierling,? An_/. 1 .r. 4d. 

Here the Cyphers doubled i! o; but the fecond fi­

gure beirlg 6, that is 1 fl_lilli11g and I over, which I carry 

,to the 7, is I 7 farthings, and abating I farthing is 16, 

or 4 pence;. which you may prove by multiplying the 

decimal by 20, 12, and 4, pricking off as before di­

recl:ed. 

... EXAMPLES for Exercife • 

4. What is .814) of a ton. An/. 16 C. l qr. 

<4- lb. 7 oz . IO dwts .. 88. 

5. What is the .275 of a lb, troy? An/. 3 oz. 6 dwts. 

6. What is the .0729 of a year, at 365 days the 

integer ? .An/. 26 days, 14 hours, 36 minutes, 14 

feconds. 

Thefe examples are _fufficie;t for any ~iligent ~earner, 

therefore I will proceed to put them all m praft1ce. 

S E_c-
, I t 
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S E C T I O N VII. 
The· Rule of Three DireEt in DEc1 MAL F, ACTION S. 

-fjiro,HOW is the Rule of Three in decimals pe,. · formed? · 
Philo. The fame as in the common Rule of three c!irecl, by multiplying the fecond number by the third, and dividing by the firfr. - . 

1 •. If¾ of a yard cofi•¾ of a£. what cofi sr-· ¾.yards-? · . that 1s, it 3 q,s. co11: 1-6s. ?-d, what coft 51 y.ar_cfs,. 1<. qr£ 

Decimally thus, 

If .75 be .8333, what is p .25 yards?-
Here multiply your fecond by the third, and d.ivide by 

the fir.ft, you have the quotient 56.942, vi:.. f, 56 181. JOd. 

· See example 1, rule of three of vulgar fracl:i~ns. · ~ 

2 . If a bufh~l of wheat coft 3s. 9d. ½, what cofi 40 butbels, or 1 load ? .Anf. £ 7-1 I- 8. 

D~cimally, t?us,, •· · · 
l f a bu!hel of wheat cofi . 1S-9 s-8·, what coft tP ?' 

40-

i:7.58320 An/£ 7 I rs. 8d. . . 
fJyro, Th-is lafi example is very !hort indeed. 
Phi/a. It will always be fo when the .firfl: number is 

1, or unity; for d~cima1s are fuperior to vulgar frac­tiorrs 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 quefiion in variat_ions. 

3· Ii 
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3. If 5 ¾ ells cofi £ zHJ of a£. what cofi 282 ½ 

ells? That is, if 5¾ coil:£ 2 161. 8d. ¾, what cofi z8z½ 
ells l · 

Decimally thus, 

If S'-2~ ells cofi £ 2.8364, what coft 282.5 ells ? 
J'fn.f. £ 152 625, viz, £152-12-6. · 

4· If a ton of fweet oil cofi £ 24- 17,4}, what C<3fi: 

1.4T. 17C. zqr. 19lb. An/.£ 370.1335, or 21. 8d. t· 
Now, CFyro, in all fuch fums as thefe, which either 

by the rule of three, practice, or vulgar fraetions, 
will become very tedious ; yet by finding the decimal 
of the odd weight, and the odd price, you have only a 
common multiplication furn. _ . 

That is, multiply 14 ton .88348 by£ 24.86875, you 
will have£ 370. 1335, viz. 21. 8d. Anj. • 

Note, You may find the decimal of 17C. 2CfrS. 19lb. 
by bringing them in to lbs ., and dividing by the lbs. in a 
ton, viz. 2z40. The fame for any other weight, or 
meafure, by reducing the parts, and dividing by the 
parts centa-ined in the integer. 

( 

' DI.A • 

.. 



SI MP. L·E INTEREST. 

D I A L O G U E: XIV, . 
SECTION I. 

SIMPLE INTEREST. 

([yro.HOW is fimple inter_eftin decimals performed f 
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 thr work, it is done~ 

Note, For£ 4 per cent. multiply by· .04; for 5 per 
cen_t. by .05 ; f~r .6 pe_r cent •. 06; for 7 per cent •• 07. 

1. What is the interefi of£ 147-15s. for a year, a t 
£ 4 per cent. •per annum? . Anj. £'5-18-2¼, · · 

£ 147.75 z: What is the interefi of £275-101 for 
.• 04 1 year, at£ 6 per cent. 

£5).9100 
20 

1.18)20 
I 2. --

--
,q.1!60 - ·'-

£ 2 75•5,. 
. .06 

£ 16.530 

An/.£ I 6- 10 - 7 ¼ 
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And the work will be as eafy, if the per cent. be fo(· 

odd time, as appears by the following examples. 

3• What is the interefl: of£ 12 50. 15s. for 3 ½ years. 
at 6 per cent. per annum r 

I 
2 

75.0450 for I year 
3 

22~.1350 for 3 years 
37.5225 add for the½ year 

262.6575 for 3f years. AnJ. 

4. A perfon left his wife by will ½ of his efiate, 
which was £ 355-7-6. Now this lay in hand 3 ½ years ; I demand what intei:'efi is due upon it, at£ 4 ½ per cent . per annum. 
Aef.£55- 19-5. 

Multiply£ 355.375 by£ 4f, that is by . 045 is £15 .991875 for I year: this multiplied by 35 years gives £ 5 5 · 97 I 5 6 2 S • 
And· thus you fee, that if the principal, intereft, or 

time, be ever fo much, yet it is eafily performed by 
decimals. 

, • A merchant made an ;i,ffurance upon goods in ~ fhip bound to a certain port, to the value of £ 25 30, upon condition, that in cafe of a total Jofs ·or da­
mage, the affurers were to pay£ 97½ per cent. dedutl­ing ½ per cent. ( viz. , o,. per cent.) out of it : now the 
fhip was call: away, but there was as many goods faved 
as amounted to£ 955; I demand what the merchant has to receive? ,dnf. £ 1527, 18-11 . 

Firfr 
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Firfi,£ 9i5 taken from £2530, remains£ t ,75 Iofs; 
this multiplied by 97.5 is 1535.6z5: and dedutting f 
per cent. from this, is only cutting off 2 figures in the 

pounds, thus, •~IH, and take the½ of 15!35.625, 
which is 7.678125 placing i~ in the units place of the 
pounds, and the rdl in order, ( as follows in divifion) and 
fubtracl: it from£ 1535.625, _leaves[, i527.946875, 
viz. 181. I id. An.f. 

The proof of thi1o is worthy your obfervation, o/yro. 
For obferve 97½ per cent. wants but z½ per cent. of 

£ 100, that is, of being cent. per cent. Now if you 

multiply £ 157 5 hy z. 5 viz. (z½} it gives £ 39. 37 5, 
which added to£ 15-3 5 .6z 5, gives the original furn or 
lofs, viz.£ 1575. -

'Tyro. I thank you kindly, ttr; for this, as you have 
obferyed, i~ a proof to me very pJainly. 

6. What cQrnes an affurance, or a c-0mmiffion, fac­
torage, or brokerage to, upon £ 3 500, at 18,. per cent, 

35'.oo . 
• 9 the decimal of 18,. 

£31,5 .An/.£31.10 

. And thus decimals perform any thing with eafe and 
pleafure. -

'l'yro.. I fee it, fir, and now be p_leafed to give me 
an example or two in compound interefi. 
· Philo. I will. 

SEC .. 

. , 
-. 
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SECTION IL 

COMPOUND INTEREST. 

'Tyro.HO W is compoun? interefi l?erforf!1ed ? 
Philo. By contmual mult1plicat10n and 

addition. 

ff(uejl. 1. What will£ 100 amount to, if it be for­
borne 5 years at 5 per cent, per annum, compound 
intereft. An/. IZi-Iz-6¾, 

1. The common method is to multiply the principal 
by the per cent. ancj cut off two figures, (which is the 
fame as dividing by I oo) this gives the intereft for one 
year, which is £ 5; this add 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£ rn5, gives £1 Jo.zs 
for the amount the zd year, &c. &c. .But this is te­
dious; therefore the beft way is, 

z. Set down the principal 1001. and find the iotere11: 
th.e, 1 fl: year and add it to it, and it makes as before 
105. Set the 5 under the 100 I. and make two dots 
after t, thus 5 •• this faves dividing by 100, and will 
-fupply the decimal places; then -m.ultiply 150 J. by 5 
(viz . 05 in decimals) keeping always z figures _of the­
decimals under the z dots, and it produces· 5--2,, 
which added to 105]; gives- 110.25 1. as before, &c. 
&c. See the operation. 

0 . £ 100 
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Amount 
1 year 

2 year 

3 year 

4 year 

5 year 

is 

is 

is 

. 
IS 

£ 100)( viz by .05 is 5.00, viz. S-
5 •• added -

105 •. this >::" .05 
5.25 add · 

I 10.25 this X ,05 
5. 5125 add 

115.7625 this X . • 05 
57881 add 

121.5506 this~< .cs 
. 6.o775 

127.6281 An/.£ 127.12 

~ejl. z. A Jent B £ 136. 77 5. which.B promifed to 
pay compound interefi for, at£ 6 per cent. per annum> 
and bound his heirs, executori, &c. to that condition : 
Now A-died, and B took no notice of payment till it 
was at lafi: difcovered by the executors of A, that B 

, had had the money in hand 20 years : I demand what 
,13 has got to remit for the debt_? Anf. £ 43 8.65 I. ·_ 

But the fhortefi method of all to calculate compound 
interefi is by the following tables. . 

... 
TA-

,. 
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TABLE L 

.A table fhewing how much I pound fierling wilt a­
mount to any number of years under 21, at £ > 
per cent. per annum, compound interefi. 

rear. \ £5percent. , r,ars 1-ls per cent. 

1 1.05 11 1.7103 2, [.l025 I 12 I 1.7958 
3 j r.15763 I 13 1..8856 

; -411. 2 155 14 1.9799 
5 1.27628 15 2.079 
6 l I. 3 40 I l l 6 2. I 8 2 8 
7 J.407,J , 17 I 2,292 

8 1.4744- I 8 2.4066 
9 1.55 13 1· 

19 2 .sz69 
10 I".6289 20 2.65 33 

T A B L E II. 

-

A table fi1ewing bow much 1 pound fierling will a~ 
mount to any number of years under _ 21, at the rate 
of £ 6 per cent. per annum, compound intereft. 

r ear l £6 per,cent_- \ rearJ I £ 6 pe,· ,ent. 

I l 1.06 I II I 1.898i 
2 I l,12J~ 12 2,0121 

3 I J. I 91 13 I 2, I 3 29 
4

1 
1.2624 I 14 2.261 

5 1.318 2 I •s 2 3965 
6 I . I. 4 l 8 5 I 6 z. 5 40 3 
7 1.5036 I 17 I 2·.69'27 
81 1: ~938 . 18 2.8543 
9 1.6894 l ,9 3.o256 

10 I I. 7908 20 . 3.207 I 

Oz _r. The 
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t. The explanation- of the tables. 

The amo1,nt of£ 1 for r year, at£ ~ per cent. fa 
tl .05 this X 105=1. 1025 the amount of the 2d year ; 
-ibis, X 1~05 is I .1576, &c. &c. The fame for£ 6 per 

1 .cent. which is 1.06 this into 1.06 is equal to 1. iz36 
for the fecond year, &c. &c. . 

2. The ufe of the tables. 

When any furn is given for any number of years, 
then multiply the given furn by the number given 
right againfl: or anfwering to the nu'rnbtT 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 look in the table of 5 per ce,it. and againfi 5 years 
I find 1. 27628, the (amount of£ 1 for 5 years) this 
multiplied by£ 100 gives 1.z7.628, viz.£ 127-12-6¼ 
as before. 

Cfyro. This is fhort indeed ! 
Philo. ·' fis 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, .it£ 6 per cent. co~-
pound interefi. . 

I look in the table for .£ 6 per cenr. and againfi zo 
years I find 3.2071 the am~unt of£ 1 for that time; 
this multiplied by the furn £ 1 36- 15-6. , (viz. 136. 77 5) 
gives£ 438.651, viz.£ 438. 13 !hillings and 1 farthing. 

'lyro. 1 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 righ.t furn for that number of years . 

'Thus, 
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- Thus, . foppofc I wanted to tell the amount of the 

lafi: queH:ion for 30 years, at£ 6 per cent. Here I take 

any two numbers, which added, make 30. Suppofe 

- for example 10 and 20: agaiofi 10 I find 1.7908, and 

againfi: zo I find 3.2071, this multipJied together gives-

5.74-32, the amount of £1 for 30 years, at£ 6 per cent. 

which multiplied into£ 136.775, gives 785.526, .the 

amount of this furn for 30 years; and fhus for any 

other numbers. 
Cf)-ro. I heartily thank you, Sir. 
Philo. You fee how e3fy :•. is, and this is the only. 

method to calculate annufties, penfions, &c. except 

you can do it by algebraic calculation. 

N ote, Thefe tables are eafily made, t-he confi:rnBion, 

depends, as I told you, in fimple interefi, upon this; 

That let the per cent. be what it will, fuppofe £ 4 per 

cent. fay, if£ 100 be 104, what will£ 1 be? Aef. 

, £ 1.04 for I year. So alfo for 4½ per cent. it is£ i.04-5 ; , 

for 5, it is -1.05, &c. . · 
Cf)'ro. I underfiand you very well, fir, and fhall en­

deavour, as time offers itfelf c.onveniently, to look 

~ver thefe things, and make myfelf i·et more perfea. 

1 Philo. You will perform your -promife I hope; but 

before I leave you, I will give you a notio11 of the 

extraction of the fquare and cube roots, being very 

nece!fary in many bufine!fcs, but efpecially i-Q the art 

of menfuration, and feveral other branches of the 

mathematics. 
DI.A,-

/ 
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D -I A L O G U E XV . . 

SECTION I. 

'rhe extrallion of the S°'-.uARB ROOT. 

7yro,w HAT do you mean by the words fquare 
- and root 1 
• Philo. A fquar-e nurr,1Jer is a number multiplied by , 
itfelf, viz. any figure or figures multiplied by the fame 
:figure or figures, the product is the fqua re of that · 
number: Thus, 2 X 2=4, the fqnareof 2; and 9 X 9=81, 
the fquare of 9 . . 

· 'Tyro. This is plain enough. And what is the root 
then?" . 

Philo. The root is that from which the fquare is 
formed: Thus, I told you before, the (qu_are of z is 
4, and the fquare of 9 is 81; therefore vice verfa 2 
is the root of 4, and 9 is the root of 8 I, as appears by 
the following table which fhould be readily known. 

. . 
TAB- LE. 

Roots· I ., 3 415 () 7 8 9 10 "1 · 2 -; ·4 - ---
[ 21 I 44 9 I 6 2 5 36 49 64 8 I 100 I 

' 
: Cf'yro. How is the fquare root extracted? 

Philo. I will !hew you the whole procefs, which pray 
_t,b;erve. 

Suppofe it were required to extract the fquare root 
of 3, 36, or any other figures. 

., , 
Fir · 



Firjl, I fet down the figures thu <;~ 3; 36, and begin­

ning at the units place, I make a dot or point 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 confilt of, which here are z. 
Suarrdly, I feek (by the table) the nearefi root to the 

figures contained in the firfi point of figures, viz. in 

31, and find it to be 5, which I place in the quotient 

thus,- 3; 36(5, which figure 5 is called the root or part 

of the root. · 

2'"hirdly, .Square the root, that is, 3136(5 

multiply it by itfelf, and place it un- 2 5 
der the faid firfi points as in common 

divifion,. and fobtract it therefrom, 636 rifo~,vend 

and bring ' down the next point, viz. 
s6, and place it by the fide o'f the remainder, it'is 636, 

which is called the refolvrnd, as in the margin . 

.Fourthly, Then I dou'ble the quciient figure, or root 

5, which is 10, and making 3136(5 

another crooked line I place .2 5 
it for a divifor right againfi 
the refolvend, thus, Divifor 10)63 6 refolvend 

Fifthly, I now afk (as in divifion) ho_w many times 

10 I c_an have in the refolvend 

( always rejetting the lafi:· figure) 
tha.t is, how many times 10 are 

contained in 63, and find it 6 

·3 1 36( 56 root an.f 
25 . 

times, which· 6 I put . in the 106)636 

root by the fide of the 5, and 636 

alfo by the fide of the ·di-vifor 
10, which makes 106; then I multiply 106 by 6, which 

is 6 36, and nothing remains; thus I find the fquare 

root of 31 36 to be 56. 

04 PROOF 
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PRO OF. 

I fqnare the root of s6, that is, I multiply it by ltfelf,. viz. 56 by 561 and it gives 3 136. 

2. Vlhat is the fquare root of 56169? 

56169(237 root Aef. 
4 

431161 nfolvend 
129 

Here I proceed the fame· 
~s 'in example 1, by mak- · 
ing a 9ot over every othe-r 
figure, ·and find the near­en the root of the firfi point 

467) 3269 n~w refolvend- 5 to be 2, which I fquare, 
3269 a11d place under 5, and 

0 
r.emains 1, to which I 
bring down the next two 
figures ·6,, and it is 161 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 ob{erve,- it will 

often be lefs than it looks to be) which 3 I place in the quotien t, ;rnd alfo by th~ fide of the divifor, 4, which 
makes it 43; then r multiply 43· by 3, and it is 129; 
and fubtracling 129 from 161, I have 32 remains, to· which l b1 ing down the next point, or two figu res 69, an-d it is 3z69, which I call a ne w refolveod; then I 
double the root 23, which is 46 for a 11ew divifor, 
and afk how many times 46 I can have in 3 z r;., and find it 7, which I place in the quotient, and alfo after 
46, and it is 4G7, which rnulriplied by 7, ghes 3269. T hu s I rind the fqu are root of 56 169 to be 23 7. And for a proof I find 237 multiplied by 23 7= 56 169. Do you underftand it, 'iyro? 

'FJ·ro. Very well, fir: then I percieve th at after I have done with the firfi figure in th e root, r am to 
do~ble 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 ? 

Philo. Your notion is right, ud 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. 

7"y ro. But fuppofe after the work . there fhould be a 

remainder. 
Philo. 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 produa, an d it 

will be equal to the given number if the work be . 

right •. 

Sum£ for praaice~ 

3. I demand the fqnare root of 2996361. .An/. I 73 t ~. 

4 . Idcmandthefquarerootof3076516. An/ 1754 • . 

s. Wh~t is the fquare root of 43623 , .An.f. 208, and : 

3-59 remams over. 

· N. B . If you have, a mind at : any· time to know., 

-what the remainder will produce, add an even number 

uf cyphers to the furn, and double the root, and pro- ­

~ed as before: thus, the fquare root of 43623,000000 , 

1S 208,861, 

2. To extract the fquare root of a vulgar fratlion : 

extract the fquare root of the numerator for a .new nu - -

merator, and of the denominator for , a new de no.mi,-, 

nator. 

6. What is the fqllare root of ~t '? s · 
9 

r. 

Note. When you can't extract the root of the--nurne-. ­

..rator and denominator, then reduce the vulg..ar fraction . 

to a decimal, and extract the fquare root, you have the · 

anf wer. 
7 ~ Wh.at r 
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7. What is the fquare root of I and-¾? Firft,' + is ==·6 which is 1.6; then [ add cyphers, thus, 1 .600000, and find the root to be I. 264. 

Note, There muft !1lways be an equal number of de­cimals. 

8. What is the fquare root of 19.21? Anf 4.3817. 
9. What is the fquare root of .0603' ? .An/. .0173i. 

S E C T I O N II. 

The ufe of the fquare root applied to various branches of the mathematics. ,. 
JO.I Demand what is the mean 'proportional number between 30 and 50. An/. 3 8. 7 tenths. 
· Multiply one number by the other, and add' cypher~ and extra cl: the fquare root, you have 3 8. 7. 

11. There is a triangle, whofe bafe is ·30 inches-, and the perpendicular 40; I demand the hypothenufe? ,#n/. 5~· 

Note. The perpendicular is that par.t"which is right up•; the bafe is that which lies next you, and the hypothenufe is the flanting fide, <;:ailed alfo the diagonal line. 
A general rule to find the thi-rd fide of any triangle, , having two fides given. · 

1. Having the perpendicular 40, and bafe 30, as a­bove, to find the hypothenufe, add the fquare of the bafe and perpendicular together1 and extract the fquare root of 
them .. 

' 
I • 
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them, you have the hypothenu(e. Thus the fquare of 

30:=900. The fquare of 40==1600, their furn is 2500, 
· the fq uare 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. • 

I 2. There is a fteepl·e to whofe vane or top a. 
firing is tied, which reaching to the ground, is in 
.Jength 60 yards, and the difiance from where it touch­
es the ground to the middle of the fieeple end is 2 5 
yards; I demand the height of the fieeple ? Anf. 
54.5 yards. 

Square 60 is 3600, and take the fquare of 25, viz. 

e25, from it, and extract the fquare root, you have 54•S• 
13. Suppofe a fhip fails from a certain port, has 

made 87 miles difference of latitude, and 7 1 miles 
departure, what is her di!lance on ·a regular courfe ! 
This is onlffinding the hypothenufe; for add the fquare 

of ~7 and 7 1 together, and extrall the fquare root, you 
have I I 2 . 2 miles difianc.e. 

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 r .Anf. 
175•5• I ' 

. 15 .. ' Suppofe a rope 5 inches round, I demand the 
£ompafs of another rope, that is double the firength.? 

Square the compafs of the rope, it •is 25, which mu.1,­
tiply by z, and extract the fquare root, it is 7.0.:; 
inches. If it were req ui:ed to be 3, 4,. 5, or 6 ~im~s ~ 
the firength. then multiply the fquare by 2, 3, 4, .5, · 
or 6, and extract the· root. 
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16. There is a cable 10 inches round, which weigh 
z I C. I demand the weight af one 8 inches round ? An/. 
i3.44C. 

A•s the fquare of the one, viz. 100, is to the fquare 
of the otl'\er, viz. 64, fo is the weight of the one to 
the other, viz. 13.44G. 

17. There is a circle whofe content is 153,9385, 
demand its diameter ? 

Firfi, as 22 isto 28:: 153: 9385 tothefqu3reofthe 
ti-iamerer, viz, 195.9217, whofe iquare root is 13.99. 

And thus I think I have given y~u fufficient ex­
amples in this rule,. that you -may with a little more 
pratlice become quite mafier of it. 

'l'yro. I thank you for your care, fir, and I under­
fiand it very well; I wifh l underfiood the cube root 
as well. 

Philo. That you may foon do by care, and a little 
more pains, tho' it be fomfthing more difficult than 
this ru!e. 

D I A L O G U E XVI. 

S E C T I O N ' I. 

The Extrac1ion of the CUBE ROOT. 

,:V,·o.WHAT do you mean by a cube? · 
Philo. A cube is that which has length, 

breadth, and thickne(s. 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 fo lid, and by name a cube. 

,9j•ro. 
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'l'y,o. Give m~ a further Defcription of a cube in 

figures. 
Philo. You know any number multiplied by itfe lf is 

a fquare; fo any number multiplied twice by it(elf is 

a cube number: thus, the cube of z is 8 : For 2 x 2 

is 4, and 4x 2=8: So alfo, the cube of s is 125: for 

5 x) x ,=12 S · Thus you fee 8 is the cube, and z the 

root of that cube. Alfa 12 5 is a cube number, whofe 

root is s, as appears by the following table of b oth 

f.1u ares and cubes. 

TABLE. 

R oots 

Squares 

Cuhes 

jl. 213. I 4· j S· 6. , 7 · 8.1 9· 

I. 4 9• 16. 1 25 . 36. 49 64 81. 

_I 1. s .\z7. J 4 125.I 216. 343.l 51 2. 729:1 

'Tyro. How is the Cube Root utracled ? 

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: I !hall therefore take an example 

or two, and proceed in the whole procefs, or order of 

the wod'". . 

1 . I dema r-d the Ct!:be root of 3 2 7 68 ? An/. 3 z. 
J' 

Ru LE I. 

Fir fl, T make a dot over every fourth figure, begin­

ni ng at the units place, as in the margin, and as many 

dots as you have, fo many places the root will contain, 
• • 

which here are two places, 3 2 768. 

Secondly, Seek the root, or nearefi root, to the firfi 

point 32, which (by the table) is 3, ~nd place it in the 

quotient, which is the firft figure in the root, thus, 

32768(3 . . CJ'hirdly,, 
I 

• I 
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Cf'birdly, Cub~ the figure which you put in the q-uorient ( Lhat is, 3 X 3 X 3 =27) and place it under the 32768( 3 iirft point 3 2, and fubtract i.t therefrom, thus 27 

s 
..., . ' Fourthly; To this remainder, ( ,) bring down aU 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-· --- . vend, Thus, 5768 refolvend 

Fifthly, Triple the quotient, (that is, always multiply it by 3) and put the units place 
to it under the tens place of 32768(3 the refolvenci; and call that the 27 triple quotieiit. 

Th1,1s, 5768 refolvend, 
9 triple quotient 

Sixthly, Now fquare the quotient (that is 9) and tdple that fquare, that is 27, and 32768(3 place the units place _of it under '1-7 "' the tens place of the triple quo-
tient; that is, place it one figure 5768 refolvend more to~ the left-hand, and call 
it the triple fquare, thus, ' 9 triple quotient Se<Ventb/y, Add thefe two , 27 triple fquare together, and call it the di£ 
vifor, Thus, :z79 divifor. 

.Eighf;f 

. '-

.. 
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Eiihthly_, A1k how many times the divifor is contained 

in the refolvend, rejetli.ng the 32768(32 

lafi: figure as you did in the 27 

fquare root; that is, afk how ---

many times 279 you can have 5768 refolvend 

in s76 the refolvend, which 

here is z, and place this alfo 9 triple quotien:t 

in the quotient, which now 27 triple fquare 

JS 32. 
Thus, •79 divifor 

Ninthly, Cube the figure laft put in the quotient (viz. 

2, whofe cube is 8). and place 3 2768(3 2 root 

the units place under the units.. 27 

place of the refolvend. --
5768 refolvend --

9 trip}~ quotient 
2·7 triple fquare 

27rg divifor 

- ----
8 cu·be of 2 

'l'en! hly, M~ltip1f the fquare of tne figure laft put in the 

quotient (viz. 4 32768(32· root · 

into the T. quo- 27 
tient, viz. X 9. 

which is 36) and 5768 refolvend-
place the product -- -

one figure more 9 triple quotient 

towards the left- 27. triple fquare 

hand. --
• I 279 divifor 

3 cube of 2 . 

36 the fquareof z by triple quotien-t 

£1ervent hly,. 
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Ele'Venth!J, ~ultiply the t~iple fquare (viz. 27') by the 

lafi ~gure put m the 3 2768'( 32 root . ./in/, · 
quotient, and place 27 

,, alfo this one figure --
• --more towards the 5 768 refol-ved· 

left-hand, which is -- -• 
5 4 9 triple quotient 

z7 triple fquare 

'7 welfthly,Add thefe3 
lafi: numbers together 
as they fiand, and call 
it the fubtrahend, 
which is s768 equal 
to the refolvend 

--:--

279 d:vifor --
8 cube of 2 

36 fquare of 2 by T. quotient 
54 triple fquare by the root z 

5768 fubtrahend 

Thus is the work :fi nifhed, and th~ cube root- of 
36768 is found to be 32. 

PR O OF. 

For the proof of this m~ltiply 3"2 by 3 2, and it· is . 
1024, which 1024 I multiply by 3 2 again, and have 
3 2768. 

Note r. If the fubtrahend had been.larger than th~ · 
refolvend, then I mufi: put a lefs fig1,1re in the fecond ­
place in the quotient, and proceed as before direll:ed. 

Note 2. When there is another point of figures to • 
take down, firfi:, fu~tract the f tibtrahend from the re­
folvend and to the remainder bring down the next,· 
point, calling it new refolvend, . or fecond refolve11d : 
Then proceed to work as after the firfi refolvend in -
every refpea. 

~. Another 
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2. Another method to extracl: the cube l'oot, which i, 

in many refpecls eafier and ihorter than the former. 

Let us take the lafi example 3 2768. 

Firfl, Find the root of th~ firfi: point as before, and 

fubtracl it therefrom, ana to the remainder bring down 

the next point of figures, and call it refolvend, or di­

vidend, which you pleafe. 
Second/y, Square the Root, and multiply it by 300 for 

;i divifor ; and, as in common civifion. fee how many ✓ 

times it is containtd in the dividend, and place it in the 

quotient, or root, accordingly. 

·l hirdly, Multiply the divifor by the laft figure of the 

root, and place it under the dividend (units under 

units) drawing a lipe between them. 

Fourthly, Square the lafl quotient figure, and multi­

ply it by the firfr quotient figure, and that product 

multiply b:: 30, and fet this under the lafi: work, units 

under , units, &c. 
Fifthly, Cube the la fl: figure and puf the units of this 

under the units of the lafi, and adc\ thefe three together 

in order, as they fiand, which is the fubtrahend; which 

if it be more than the refolvend, , or dividend, you mufi: 

put a lefs figure in the quotient; and proceed as before; 

but if it be lefs than the dividend, fubtract it therefrom, 

and the work is don~, for two figures in the root: 

But if there be more figures, bring them down to the 

rem ainder_,__ and call it a new diviuend; and fquare the 

whcle roor, and multiply by 300, for a new divifor, 

and put the figures in the quotient. Then fquare this 

lafi: figure, and multiply it by the foregoing figures in 

the root, and then by 30. Lajlly, Cube the lafi: figure, 

and place it as before directed, and the wo:-k is done, 

for three .places. The Jame to be obferved for more 

-fgures . Thus 
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Thus, the lafi: exam pl~-32768(32 root. A,!fl 

,. 

: 27 ---Divifor 2700) 5768 dividend 

5400 
360 

8 

5768 fubtrahend. · 

'Tyro. I ·underfiand it very well, and think this laft' way the eafiHt. 
Pbilo. Tak.e your choice, as I obferved before· I fhall no_w only fet you one furn at large, the hrft wayi which-you may prove by the fe.co~d, ' 

--: 

:i. What 
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i. What is the cube root of 128u904? An/: 234, .. 

. , 

. . . 
1z812904(234 root. An/. 

8 

4812 refolvend 

6 
u 

triple quotient 
triple fquare 

1:-26 · divifor , 

27 cube of 3 

54 fquare of 3. ht T. quottent 

36 triple fquare .by the root 3 

4167 fubtrahend . 

,6459o4 new refolvend 

-
69 triple quotient 

1587 triple fquare 

1 5939 new divifor 
~ 

64 cube of 4 • · • 

1104 fquare of 4 by T. quotient 

. 6348 triple fquare b.y the root 4 
....._ ____ 

. 

6459o4 new fobtrahend:::.new refolvend. 

This you may ealily prove the other way at leifure .. 

Alfo 2 34~< 2 34)(z34=12812904. ' 

QpESTIONS for Praclice. 

J• What is the cube root of 5 396209064? ·An/. 17 5 4; 
3. I de~ 
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4. I demand the cu~e root of 94234793)0146861 ? A.rj. 2 11 2 2 l , 

To extract the cube root of any vulgar or decimal 
fractions. 

5. Wl-1at is the cube root of , 3 {f- ? · An/. -,/',t 
6, What is the cube root of ~½-H? 411/ H·, 

Extract the cube root of the numerator at1d deno. 
11 inator tor a new numerator and denominator. 

7. Extract the cube root of the 32.7~-8. An.f. 3. z. 
Proceed as in whole numbers, only prick r,ff as many 
decimals in the root as you have dots ov·er the decimals. 

Nate, As in the fqµare root you add either 2, 4, 6, 
& c. cyphers to the clecimal, fo here you mufi add by 
three's that is, you mufi add either 3, 6, or 9, &c. 
cyphers. 

8. What is - the cube root of .002 ? .An/ . • I 259, 
and 438 3021 remains. 

SECT IO N II. 

The Ufe of the CUBE ROOT. 

9: THERE is a cube whofe folidity is 13 72 fee t , 
I demand the fide of a cube, whofe folidity is 

4 times lefs ? Anf. 7. 
Divide 1372 by 4, and extraa the cube root. 

10. If a builet 2 inches diameter weighs 3 lb. what 
will one of the fame metal weigh which is 8 inches 
-'1iaipeter: .An/. 19z lb. 

Solids 
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Solids being in the triple proportion w their fid es or 

diameter, it is thus found. 

As the cu be of the given diameter is to the weight, 
fo is the cube of the other diameter to the weight of 
the other required • 

.._ 1 z. Suppofe. a fhot of 4 inches diameter weighs 
18 lb. ! ·demand the. diameter of another that weighs 
144 lb. . .,-Jnj. 8 inches. Thi.5 is the reverfe of the laft 
quefi:ion. 

13. There is .a fphere, or globe, whofe folid con­
tent is 25°0047 iqches: 1 demand the fide of a cube9 

whofe foli ct ity fhall be equal to the folidity of the globe: 
.An/. 6 3 inches.-

14. A country farmer lent his neighbour out of his 
hay flack 20 feet of hay · in length, breadth, and 
depth, and his neighbour brought it home Io feet 
at one time, and 1 o at another : how is the balance, 
and who debtor ? .An/. 6000 feet due to him that lent 
-i t; he having received but ¾th. 

1 S • Suppofe a fhip 300 tons burthen, 7 5 feet by 
t h e keel, 29 ½ feet by the beam, and 14 feet deep in 
the hold ; 1 demand the dimenfiof'ls of another fhip 
o f the fame make, . of 500 tons burthen r 

Say, as 3<?0 to~, is to 500 ton, fo is the cube of the 
given keel to the cube of the fhip's keel required , 
t he cube root of -which is 88.9 feet An/. 

And thus for the other two dimenfi.ons which I leave 
for ymu praclice. 

And now, 'Tyro, before I leave you, I will give you 
a little hint of mcafuring, gauging, &c. which may 
poffibly be of fervice to you, and your acquaintance. 
You mufi: expect me to be very fhort; but you may, 
by your care aod diligence, make a better progrefs. 

P OST-
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P O S T C R I p T. 

AS this li-ttle treatife may fall into th~ 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 ci!l:ern of malt, or a , 
common regular field, or piece of land, '&c. I have 
.(on purpofe for their amufement, and infirultion 
of thofe youths that have a fancy this way) ad.ded this 
pofi:cript, 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 
mufl: be very_ agreeable to a parent, in either of therfe 
ways of life, to fee his fon diligent and ready at thefe 
things;· ~hich -though he may not meafure fo ,exatl: for 
want of more learning, proper inftroments or expe­
rience ; yet may come near enough the truth to give 
-fatisfaclion. 

Of flooring, Roofing, &r. 

~efi. I. How many clinkers, 6 inches long, and 
3 inches wide, will f;l.oor a ftable J 7 feet long, and .9 
feet wide ? An/. I 224. , · 

Multiply the length of the fiable by the breadth, 
_gives 15 3 feet; this multiply by 144-, the fquare inchei 
in a fquare foot, gives 22032 inches; this divide ' by 
!8, the inches in I clinker, _gives 1224 An/. . 

~ejf. 

• 
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·, £!.Eeji. 2 • .How many oaken planks will floor a barn 
60 feet ½ long, and 3 3 feet f wide ; when the planks 
.are 1 5 feet long, and 1 5 inches wide ? .An/. I 08 , 

Multiply 60.5 x33.5=z'?26.75 . Then 15 feetXI.25 
feet (viz. lS inches) gives 18.75 feet for I plank; 
now 2026.75 7 18.75, gives 108 planks. 

!0Jefl, 3. A. .thatcher thatches a barn 60 feet long, 
and z 5 feet wjde, and the two. porches are each 1 5 feet 
long, and 10 feet deep, I demand how many fq ~ares 
are contained in it? Anf. 33 fquares. . N. B, 100 

feet is I fquare, 
Multiply 60X25 gives 1500 feet for I fide, which 

doubled, gives 3000 for both the fides; then the porch, 
viz. 15X10, gives 150 for I fide, which doubled, gives 
300, which added to 3000 is 3300, wh-ich divide_d· by 
100 (fhat is, cutting off 2 figures) gives ·33 fquares. 

2. Of Paving, Painting; W .a-infcotting, &c. 

'Tyro. How is paving, painting, ar.id wainfcotting 
meafured? 

Philo. By the fquare yard; 9 fquare feet being 1 
yard. · , 

~ ejl. 4. A gentleman has a walk 22 yards long, 
and • 12 feet wide, which is paved of fione; how many 
_yards does it contain l .Anf. 88 yards-. 

Firfi, multiply 22 yards, viz. 66 fret by 12 gives 
1 92, which divide by 9, gives 88 yards. 

• ~efl. 5. There is a room 64 feet round, and '9 feet 
high, in which are two wi1idows, ' each 6 feet hig}J,. 
and 3 feet wide, and the fire-place contains 9 fquare 
fee t; I demand, how many yards o_f paper, half yar,d 
wide will hang it? Anf. 118 yards. 

Firji, 64)(9=576 yards, the content out of which 
· take 18 feet each wi1idow, viz. 36 feet, and .9 the 
fire-place, is 45; and the remainder is 531 feet which 
divide by 9, gives 59 yards, the content of the room ; 
b ut as the paper is f yard wide only, it will take d~­
ble this number, viz, 118 yards. An/. 

Painting;/ 
• 
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Painting, wainfcotting, &e. i. are done by the yard 

fquare, and meafured after _this manner. . ~ 

To meafure the-Peak End of a Houfe or any Triangle· 

~efl. 6. Let ABC be 
the peak end of a roof, 
\\-hofe bafe .AC rneafures 
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 

.B 

D C 
Multiply ½ the perpendicular B. D. by the whole 

bafe, or line A. C; or elfe, multiply the whole per­
pendicular B. D. by½ the bafe A. C. viz. A. D. or 
C. D. gives the content in feet, which divide by 100 
gives fhe fquares, or by 9, gives fquare yards. , 

_Thus .A. C. 24 feet, multiplied by ½ B. D~ ,16 feet, 
(viz. 8 feet) gives 192 feet, viz. 1 fq11are, 92 feet: 
or divide by 9, gives 2 I ¾ fquarc yar-ds of p,laifl:ering, 
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 anf wer, or., rnu)tip11 the length in feet by 
the breadth in inches, and divide by 12 gives the 
anfwer . 
. ~urjl. 7. There is a board 9 feet long,_ and to 

inches wide; how many feet doe it contain ? ..An/. 7½ 
feet. 

If the board be wider at one end than another, the 
true way is, to multiply the ends to get her, and extracl: 

' the fquare root for a mean breadth. But cufi:om has 
brought up an eafier way, though not' fo true, viz. add. 
the breadth of both ends together, and take the ½ fo r 

a ,. 
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a ·mea·n breadth, then multiply the length by tl~i~ mean 
lrreadth into inches ( as before directed) and d1v1de by 
1 44• 

!!!.!fejl. 8. There is a board 16 inches at_ one enc.I, 
and 8 at the.other, and 10 feet loAg; what 1s the con­
tent? An/. By the firfi troe way it is very near 9½ feet? 
by the cufiomary way, it is Io feet. 

By the Slip or Sliding RULE. 
The feventh QyESTION proved .. 

Set the breadth of the board, viz. 1 o inches. on the 
flip, to the upper 12 gbove on the rule; then again ft 9 
feet on the rule, you have 7½ feet on the flip, the 
content required. 

Again, fuppofe a board be 14 feet long, and 1 ) . ~ 
inches wide, what is the content? Set 1 5 on the flip , 
againfl the upper 12, then, again 14 feet on the rule, 
you have 17 ¾ feet on the flip, anfwer. 

Tyro. I underfiand you, Sir; but pray how do you 
meafure timber? 

Philo. The cufiomary way is this: with a fmall 
firing or cord; take the circumference of the trC:e (which 
is done in any place, where the buyer and fell er can 
a.gree) then double this fi ring in_to 4 parts, and apply it , 
to your rule, and that length 1s called the girt. or .! . 
part of the circumference; and it is cufiomary t~ 
abat.e one inch of the girt on account of the bark . 

z. Having got the girt., multipi-y it by itfelf, the.t is, 
fqua re it, and multiply that .produ~ by the length of 
the tree in feet, and divide by ·144, gives the content; 
or multiply it hy the length in inc~es, and divide · by 
1728, gives the content. 

Note, Few perfons mind lefs tlun ½ a foot in the 
length of a ,trne, except it be very large. 

~ ejl. 9. There ·i~ a tree 14 inches girt, and 9 
feet long,- I demand the content ? A11J. 1 z¾ feet. 

_firfi, 141:1ultiJ?I i_ed by 14, is 19:5, this X 9, the length , ·· 
:::: 1764, which divided by I 44, gives I z feet, 36 inches 
w hi,h is ¼ of 144, viz. 1 2 ¼ feet con tent. ' p . !J2. 11ij!, 



326 . Of Board _and T'imber-Meafure. 
[0_tefi. 1 o. There is a tree Io ½ inches girt, and 

'f2 fret½ long, I demand the content? Anf. 9 ½ feet. 
For 10.5 X 10.5 = 110.25 X 12.5 = 1376.125:-144::: 9. 5 z feet or 9 feet, 8 2 inches. A'!/". 

:By the Slip, or Sliding R UL E. 
The Ninth QEESTION proved. 

Set the length of the tree on the flip (viz. 9 ·feet) 
againfl 1 2 in the middle of the rule ( wrote girt line) 
then againfi: the girt (viz. 14) on the girt line, you 
have I z½ feet on the flip. 

The Tenth QEEsTION proved. 
Set 1 z ½, the length, againft 1 2, the girt line; 

then again Io½, you have better than 9 f on the flip 
j_tfelf, viz. 9 feet, 82 inches. 

Of tapering TIM B E R. 
Some perfons will take but one girt, thongh a tree be very long and tapering ; but this is certainly very 

wrong, _as it may do injufi:ice to either the buyer or 
feller. The heft way is, to meafure fuch a tree, as 
if it were two or three <liftin& trees, by taking two 
.or thr~e feveral lengths and _girts. 

Some, indeed, 'take 2 g"irts, one at the great, and the 
()ther at the fin all end, and add them together, and take· 
t he ½ of it for a mean girt ( as in board meafure) but 
this is a hurt to the buyer, and very erroneous; whereas 
t hey fhould multiply one girt by the other, and ex• 
tract the fquare root for a mean girt. 

fJ..!!ejl. I 1. Suppofe . a tree zo inches girt, at one 
end, and 40 at the other, and 9 feet long, I demand 
the content? 

By the cufiomary way the mean girt will be 30 
inch es, and the content will be 56 feet, 36 inches =¼ of another foot. But, according to the true way 
the-mean girt is but 28.28, and the content but ~9 .98 
feet, viz . 49 fe et , 141 inches, which is 6 feet 39 inches 
lefs than the other. 

"fyro , This is a fe nfible difference, indeed, in inany_ 
loads of timber. 

Philo. Ve1 y true. Noll 
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Note I, In fame countries, 40 feet make a load. 

~nd in others, 50 feet make a load. 
: Note z. When there are 50 feet to the load, then 

to caft up tl,e 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 fidl figures, from the 

right to the left-h:ind: fo will the figures towards the 

left-hand be pounds fl:erling, and the other will b 

tkcimal parts of a £, 
EXA M p LE. 

!z.!fefl. 12. Su ppofe I meafu red 6 trees, and their 
content be 548 feet, at I 1. IOS. per Joad? . 

I multiply 548 by 30, and it gives 16440, ~·hich I 

cut off thus, 161440, and ic is£ 16.440 viz. 161. 8s. 

9d. f. 
N. B. Stone is meafured the fame, only obferve a 

inches make t foot of fione, 

4. Of BRICK - WORK. 

'Tyro. How is brick-work meafured l 
Philo. By the fquare rod, that is 16 feet ½ in 

lrngth, and 16 f in breadth, make 272 i feet, or one 

fqu:ue rod; but for common practice, 272 feet only 
· ,is fufficient, · 

'Iyro. fs there not a certain fiandard for the thick­

nefs of brick-work l 
Philo. Yes, all forts of brick-work is reduced to 

the fi:andard of If brick thic~, of which I fhall give 

you a farther notion by and by. 
·1. Of work at 1 ½ brick thick the ftandard. 

l\1ultiply the length by the hrio-ht in feet, and di­
vide by 272, the quotient gives :=i1e! fquare rods, and 

the remainder, the feet or parts of a rod. 

£1.!ufl . 13. A G el'l tlem:rn built a brick wall rou nd 
his garden, which was 998 feet long, 9 feet high , and 

1 I brick in thlckn efs : I demand ho v many rods it 
contains r Anj. 33 roe.l s, 6 feet. 

Hei·e I rn,~ lti ply 998, the length by 9, the 11 eight. 

:and it gives 8982 feet, which I divide by 272, (the foet 

in a rod) and it gives 3 3 rods, 6 fee t, .dv(. 
.P z <f.)·r-o~ 
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'I)'ro. I underfiand it; this is eafy €noujh: but 

fuppofe it was but 1 brick thick, or fuppofe if were z, 
or 3 bricks thick, how thtn? 
· Pbzlo. Having found the content at 1 ¼ brick thick,. 
as befo re direth-d, fay , hus: 

As 3 (the ½ bricks it1 the fiandard-meafure) is to 
the content in fiandard -meafure, at 1½ brick thic\, fo 
is the number of half bricks in . the wall tG the con­
tent at that thicknefs. 

~P_ft. 14. Let the wall _ be 998 feet round, and 9 
feet high, as before, what is the content, at 2½ bricks 
thick ? 
• 1 he content, at I½ thick, was found in the lafi 
quefiion to be 33 rods, 6 feet. Say therefore, 

As 3 to 3 3 .6, fo is 5 half bricks, viz. the thicknds, 
at z½ bricks thick, to the content ~t that thicknefs, 
viz. 55 rods, 10 feet. 

'l;-ro. I underfiand yon well; but cannot any thick­
nef.c; 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 r0ds at onci:, and the remainder is feet. 

Notr, Though theie be decimals in the divifors, 
yon may divide by the whole numbers for <1ommon 
ufe. 

For J ) ( 408.3 ·1 ~efl. 15. There rs a 
if I · 272,25 I wall 15.5 feet long, and 
z B • k 204. z 9. 5 feet high; what is the 
2¾ t\ 163.3 content, at 3 ½ bricks 
3- >~i:~; '< 136.1_2 >thick, An/. 1 rod, z 
3 { I b 

1 
e 116.6 I tenths : for I multi~ly 

4 Y 102.1 I 15.5;..:9.5=147 .25,wh1cll 
4! 90.7 divid5-d by 116.6, the di-
52 J L 81.7 J viror for 3½ bricks, gives 

1 rod, 2 tenths. And 
thus for any tbkkneG ;· for at 4½ thick, it is 1.s rod, 
v1z. 1½ 

Ey 
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By the Slip or Sliding RU LE. 

There is a wall 9 feet high 1 and 76 feet long, a1.d 

I¼ brick thick ; I <lemand the content r .AnJ. z rods, 

I 40 feet, or better than 2f rods. 

Set 27 2 on the flip to the height 9 above it ; then 

again 76 the length on the £lip, is 2½ or better, on 

the rule. 
A RULE for any Thicknefs. 

Set any <'>f the former divifors, anf wering any thkk.­

nefs on the flip, to the height; then agai1dl: the lengt4, 

is the anfwer. Thus, the fame wall at 3 bricks thick.' 

Set 136 to 9, then again 76 you have > rods, th 

content, at 3 brick5 thick. · 

5. Of S U R V E Y I N G. 

7'.Jro, How is land furveyed? 

Philo: Land-Meafure is a part of the mathematics, 

and to furvey it true, and in a mafierly manner, you 

fhonld be provided, J. With a chain called Gunter 's: 

chain. 2. A cafe of infirurnents. 3. A parallel ruler. 

,4• A plain table. 5. A platting-fcale, or protracter. 

And tg make it more complete, a theodolite, 

'f;•ra. But cannot I meafure a comR1011 regular field,. 

or little piece -of ground, without all thefe inftruments l 

P hi/o. -Yes ; by a chain only, · or for want of that. 

a cord, a rod-pole, ~r any fuch thing; but this mufl: 

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. 2z 

yards)accordingto a ftatute made in the 33dofEdward 

I. Anno 1235, which fays, that a fquare acre fhall con­

tain 160 rods, viz. 40 rods in length, and 4 rods in 

breadth, make 160 rods, or I acre of gr_ound. 

Note, The chain is made of ' iron, containing 1 co 

lrnks, each in length is 7 .92 inches, (or nearly 8 

inches) 100 of which are 792 in_ches., or 22 yard, (viz. 

4 rods) therefore, 1 chain in length, and ,10 ia breadth, 

or Id in length and I in breadth, make an acre. · 

P 3 ~eft. 
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Note z. For want of -a chain you may take a cord 

2 z yards, or 4 rods long, or any number of rods leng you pleafe, dividing it into_ tJa:lves and quarters,. witn ~ hicb Y<?u rn~y mfafui.e any ·common field within a trifle of truth, or, -at leafi, for common fatisfaction. Having provided yourfelf with a chain, or any conve• nient line, if the fitld or piece of ground, be regu.Jar_. viz. a fqua~e, or the oppofite fides alike; then meafure the length and the breadth, in rods, or parts, and mul­tiply the length by the breadth, and divide the product by r6o the rods in an acre, you have the content. 
:'<.!!efl. 5. There is- a field in the form of a long fquare (caUed a parallelogram) whofe length is 35' rods, and breadth 24 rods, I demand the eootent iri acres? .A11/. 5 acres I rood. 
Firft, l ,muJtjpJ.y 35, - the length, by 24 the brnath, and it gives 840 rods; wAich 1 div-i.de by 160 gives 5 acres, and 40 remain, which I multiply by 4 (bccaufe 4 rcods·_make 1 acre) and divide a.gain by 160, gives 1 rood. ~ej}. 16. There is a fquare piece of ground fet out up~n a h1 ath, or common, _io order to form a camp for 

· 10'00 foldie-rs, .each f.de contains 60 rnds; how many acres does. it contain? -An_/. 2:zf acres. 
·For 60 x 60= 3600, which divide by J 60=21. acres, 80 rods, or 22f acres. 

: ~ell. I 7. There i_s a 3 fided or triangular field, A, B, C, the. fide A,C. is 51.~ rods, and the perpendicular B,D. - is 34 rods; how many acres does it contain? .Anfcwtr .s½ acres nearly. 
Note, You mufi firftof all 

,neafure the ·fide from A B 
to C. called the bafe, 
which fup1)0fe 5 I t rods; 
then m6afure half way 
from A to C, and from 0 
m ~afure ftrai~ht l_'P to the A · C point B, wl,Kh 1s caHed 
the .perpendicular, which D . tuppore .to ,be 34 rods: now, I told Y?" before, thar _lhe bare· multiplied by ½ the perpendicular gives the 

content 
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content; that is, 5 1 . 5 ll)Ultiplitd by ½ the }?erpendi:. 
<:ular 17, gives 875.s wh ch divided by 160, gives 5.47 
acres; that is, very near s ½ acres. 
To meafure any foor !ided field, whofe fi.des are un .. 

equal, calltd a Trapezium. . 
~e.fl. 18. There ts a trapezium, or four fided field 

or piece of ground '3 
A, B, C, D, whofe 
bafeACis 64rods, 
and the perpendi-
cularB f is 60, and· C 
t~e other perpen­
rl1cular D e is, 40: 
I demand the con­
tent in acres? An/ • 
.:o acres. · :_;\_ 

. Firft, to meafure this field, go firaight crofs it from the 
Corner A to the corner C; which here is called the bafe, 
and meafures 64 rods: then meafure right ftraight frorr, 
he point B to f, wnic_h js ' 60 rods: and r.ight firaig~t from 

D to e, which is 40 rods. Tpis done, the.. rule ·is, 
Multiply tfie whole bafe A ~ 64,by f B f 60, (viz. 

·30) and it gives 19zo rods, the content of the tri­
angle A B C: then again JTIUltiply the bafe AC hy f 
TI e 40 (viz. 2cr) ·and it gives 1280 rods, the content Qf 
the triangle AC D. Add thofe 2 together, viz, 1920, 
ao.d r z8o rods, gives 3 200 rods, which divide by 160, 
the rods in an acre, gives 20 for the anfwer. 

'Tyro. Sir, I thank you; this is enough for my pur-
J"Ofe at prefent. · · · 

Philo. If the field has more {ides, yqu-may meafore 
it after the fame manner, by dividing it into triangles, 
always remembering to multiply the bafe by ½ every 
,rerpendicular that falls _upon it. 

- 5. Of G AUG TN G. 
'Tyro. How may I gauge, or . tell the content of any 

~ommon cooler, or regular cafk.1 or cifiern, in gallons, or bu-fuels . 
. . . p;;;J-,. 

• 
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Phi.lo. I ' fuall giv~ you fome iliort 1nfirucliot1s, by 
which you may tell the content of feveral things near 
enough truth, for your 9wn fatisfacl:ion: but to be a 
pracl:ical gauger, you ought to underfl:and feveral 
branches of the mathematics. 

1, To tell the content of a malt cifiern in gallons 
_ and bufhels. 

Q}f.ejl. 19. There is a cifiern 6.~ feet long, 4 feet 
wicte, and 3. 5 feet deep : I demand its area, and con­
tent in gallons and malt bufhels ? 

Note 1. Area fignifies the fuperficial content, or con­
tent at one inch deep; which multiplied by the depth, 
gives the content itfelf. 

Note 2. That 282 inches make I gallon of .ale, wa. 
ter, &c. 2 31 a gallon of wine, and 2 1 50 inches 1 bufhel, 
.which are your divifors for all_ regular figures. 

RULE. 
Multiply theleng_th, 78 inches, by the breadth, 48, 

a-nd it gives 3744 rnches, which divide by 282, gives 
13,276 the area, at I inch deep, _pr divide by 2150 
•gives 1 .741, the area in bufhels. The area multiplie~ 
·by the depth, 42 inches, gives 5 57. 592 gallons. The 
·area for malt multiplied by 42, gives 73.122, the con­
tent in bufhels. 

Note, If the .area be not required, or you do not un..­
deriland decimals, you may more eafily find the con­
.tent at one~, thus~ multiply the length, breadth, and 
depth, in inches together, gives 1 5724S, which divide 

.by 282, gives 557 gallons½, 157248 divided by 2150> 
,gives 73 bufhels ,-¾ as before. 

To find the area by the fliding rule. 
Set 282 upon B to 48, the breadth on A ; then againfi: 

78 the length on B, is 13 .277, the area ·in gallons. 
For · malt, fet 2. 150 ·oa B to 48 on A ; then againfi 

78 the length on B, is -1.741 on A; the area in bufh• 
els:: and ·thus for ·any regul~r figur~. 

To 
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To g:mge a tub or cooler in the form of a cylinder.,. 

vi~. wh0fe top and b-ott0m diameters are equal. 
RULE. 

Square the diameter, viz. multiply it by itfdf, and 

this product - by the depth, then divide by 3 S9 for 

beer gallons, 294 for wine, and z.737, (or rather by 
2737 .47) for malt. 

~efl. 20~ There is a tub 4 feet 2 inches diameter, 
and 3 feet 4 inches deep: I demand the content in 
beer, wine, and malt? 

I f(fuare the diameter so, which is 2500, and muI .. 
tiply this by the depth, 40 inches, gives 100000; 

which divide by 359, gives 278 ale gallons; rlivide by 
294, gives 340 wine gallons, and by 27 37 only, gives 
365 malt builiels. 

Note, If the figure be the form of a triangle, or tra• 
pezium (as in quejlions 17 and J 8) you rnufi: proceed 
to meafure them as there diretled, and after having mul­
tiplied by the depth, div.ide 282 for beer, 231 for wine, 
and 2 1 50 for malt, gives the content. 
· Q!fefl. 21. There is a tub-, whofe top diamtter is 
40 inche·s, bottom 30 in~hes, and the rlepth 60 inches: 
l demand the content in beer, wine, and malt? 
, T~ere are reveraJ...,. ways to do this. One is this, 
multiply th'e diameters together, and extra cl the fqu::ire 
root for a mean diameter, which is here 34.64.. This 
multiplied by itfelf, and divided by 3 59, gives the con• 
tent in gallon!, or by 2737, gives the malt bu fuels. 

Or more ea-fily thus, though not fo true. · 
Add the diameters together, and take the f for a 

mean, is 3-5. Now 35 x 3 s= 1225 x 60=73500, which 
<livided by 359, gives about 205 gallons; and fo for 
malt, viz. gives :z6 buihels ,8

0 • 

For a couch of malt. 
r. If it be a regular fquare only, multiply the 

length, breadth, and depth together,, and divide by 
21 50, gives the bufuels. .. 

:z. If it be a triangle,_ or trapezium, proce~d.as be .. 
fore directed, an.d divide fl.ill by z 1 so .. 

'Iyro. But fuppofe the couch be ul}.ev.en, how fhall I 
tell where to take the depth t · Philj.11 
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Philo. Ta:ke the depth at 4 or 5 places, add them alt 

together, and divide by the number of places you took 
the depth at, for a mean depth . 

50fefi. zi.. 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. 8½ ipches ; I demand the content? 

Thus, 420 incl\esx 192=80640+8.5:=685440; thfo 
divided by 2150, gives 3 18. 8 bufhels. 

Of caik gauging. 
There is a great variety ln gauging caiks; but the 

following methods will be near enough truth for 211 
common cafks; fuch as barrels, butts, &c. that are 
pretty much bulged. ' · 
· Firfr, Having taken the b-ung an head diameters, 
the rule is, to the furn and ½ ( _e furn of the fquares 
of the bung, and head diameter s add½ the difference 
of the faid fquares : this furn multiply by the length, 
and divide by 1077 for beer, or 88z tor wine gallons , 

:z. Rule which is as true, and much eafier. . 
To the double fquare of the bm1g diameter add the 

fquare of the head diameter; then multiply this 1um 
by the length of the cafk, and divid~ by 1077 for beer, or 88z for wine. · 

!I!..!!efl• 23. There is a e.J1'k., whofe bung diameter is 
28 inches, head dia.meter 25 inches, length-.36: I dt­
mand the content in ale gallons ? 

Firfi, The fquare of the bung diameter 28 is 784; 
which doubled is 1568. Then the fquare cif the head , 

· viz. 25 X 25=6z5, which added to 1568, is 2193; this 
X 36, the length is 78941, which divided by 1077, 
gives 73 gallons, z pints tor beer, and divided by. 882, 
gives 89 gallol'ls, a nd½ wine or brandy. 

Note, If you find the area of the bung, and head 
diameters (by qut>fiion 20, ) and add twice the area of 
the bung, viz. :z . I 84 to the area of the head I . 7 4 I, it 
is 6. 109. which n ult pli ed by 3 of the cafk's length, 
_viz. 1 z, g~ves 7 3 : , ~allons as before. 
· Thefe methods lwldrng good for mofi cafk.s, I fhall 
give no more examples. .._Note, 
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Note z. If one of the head diameters be larger than 

the other, and the cafk. is ftraight in the fides, like 
fome churns, then (by quejlion z t) find a mean dia. 
meter thr?ughou.t, and piroceed as therein directed. 

6. Of CRoss MuLTJPLJCATION. 
There are two methods. 
I. By multiplication Qnly. 

i. Rule. Feet multiplied by feet produce feet.-
z. Inches multiplied by feet, or feet by inches., 

produce inches. 
3. Inches multiplied by inches p:-oduce parts. 
Note, I z feconds make I part, I 2 parts make 1 inch; 

and 1 z inches I foot. 
z. By multiplication and divilion. 

Rule z. Having placed the leffer fun:i for the mul­
tiplier, -multiply the very Iafi: 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 I z under the part you multiplied, then 
take the parts of the multiplier as in practice, carrying 
a,s before I for every 1 2. 

But an example will render it more eafy, if I give it 
both ways. 

Feet In. Part! Feet 111. 
Multiply 4 3 6 /Jy 4 3 

by 4 3 

17 z 
J -,. 9 

I 6 

. An/. I 8 % IO 6 
F. In. P. Su. 

Fir.ft, I begin and multiply the top 4 feet; 3 inches, 
a·nd 6 parts, by 4 feet, (carrying I for ever,y 12) faying 
+ times 6 is z4 parts, that is, o and carry 2; then 4 
times 3 is 12, and 2 I carried is J 4 inches, that is 2 
inches, and carry I to the feet; then 4 times 4 i_s 16 
feet, and I is 17 • 

• 
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Seccn.dly, I multiply n9w 4 feet, 3 inches, 6 put~,. 
by the lower 3 inch,.s, faying 3 times 4 is 12 inr:hes 
(~ecaufe feet multiplied by inches are inches) then 3 
times 3 iRches is 9 parts ( for inches by inches produce . 
;parts) and laffly, 3 times 6 parts is 18 parts, viz. 1 
part, 6 feconds. The fecond methotf. 

I firft multiply the firft or top line as before, and find 
.it as before, i 7-2-0; and now I take the parts as in 
praB.ice.; faying, 3 inches is¾ ofa foot, &c, See.the '11'.ork. 

Feet In: P. 
4 3 · 6 
4 3 

/~. ¾ p : (0 6 
· u 
~ 

i 8 2 10 6 as before. 
I fay ·3- inches i.s .¾ of a foot, and take .the pa·rts 

from 4 feet., 3 i11ches., 6 parts, faying, the 4th of 4 is 
J foot; then the 4th of 3 inches 6 parts, (viz. ' 4~ 

'parts) is 10 times (4 is 40J and z rarts over; lafily, I 
fay the 4th of 2 parts ( viz. z4 feconds) is 6 feconds; 
which -is now done in 2 lines only. 

And now,. ½To, I mufl: bid you farewell, and I hope 
you will take care to-imp'rove yourfelf in them, rather 
than trifling a way your .-time with idle fa:-icies-: for 
.it is eviden t, that the knowledge of arithmetic is ne­
.ceffary in every fiation @f life, fince, almoft: all manner 
of ·bufine[s depends upon it: and not only this, <Tyro. 
·but it is a great hel p to prct_ecl: us againfl: 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 wam: 
of it, fo often fall into, and pay- for fo dearly. 

1"_;ro. I return you thanks for this adv_ice, and hope 
I !hall make fuch ufe of it as may not frufl:rate your _ 
good _d.efigns. . 

Philo. 1 make no doubt but you will. And therfore · 
--. -I once more bid you an ~earty farewell. 

Yjro. Sir I am your humbl,e fervant . 
F I N l S. 

i \O 
\ft 
~ u ·-~ 
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