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PREFACE.

F the reader fhall find the title of this piece veri-
I fied by the work (which it was defignd he fhould)
there will be no need of an Apology for adding this
fyftem to the multitudes of arithmetics, that have

been already publifht. 1 have, therefore, only to
add, in order to give the reader a more precife idea
of what I have aimd-at, that - 1
The Direttions, which I have given for the
pesformance of the operations, and the application
of the rules; are contrivd to begin with the name of
each of them; the better to ftart the train of ideas,
that will naturally arife after the found of the leading
word.——How eafily, above all things, the dorin
of numbers flips out of the mind; every body, that is
not in conftant pra&life of it, muft be very fenfible.
The beft fecurity againft this uncertainty feems to be
a fet of rules, quite detacht from all examples, and
obfervations thereupon ; which are apt to embarrafs
the mind, and leave it at a lofs (for want of due di-
ﬁin&ion? how much the memory ought to be charg’d
with. 1 have therefore (hereby) provided againft this
inconvenience: and not only given the rules diftinét,
and full enough for fixing the idea of what they are
defignd to teach: (V. paragraph g) but have throw:
them into verfc: that thcy may be the more eafily
learnt, the more firmly retaind, and the more readil)
recolle@ted, on any accafion. Thus advanmgeox_sl.
A2 . wi




iv  Preface

will this peculiarity be to the learper; amd, confes
quently, to the teacher : befide that.. it.will, fave hia
the Thuitlefs” drudgery of writing fair, in every copy?
Yook, “fome imperfect fketches of tablesy and direftis
ons urider cvery head of rules and operations ; which
is now the common method : though, for ought I can
fee, it anfwers no pther puspofe than that of making
a 'fhow of their dexterity in writing, ftriking, and
flourifhing ; which- hds nothing to de with the artit
fclf ; and can be of no value but to amufe and dazzle
theilliterate. . . .. R

“In the ¥erfés” (which have the cadence of latin hexa-
meters) the accent, which is added to afcertain the
right reading of them, denotcs the firft fyllable of
dactyl 5 or that the two following f{yllables are to be
pronounc’d fhort. . 3.
. As to the Notes (which are chiefly exemplifications
of the tcxz) t!}cy arg fo layd-out as to firike the eyey:
for the Yeadler referenice, and eafier application. 4=

-For Pastitwlars (befide Teveral things rew in the
moft confiderable articles)) care his been taken, from.
a great number of the beft fyftems, to fele? the rea-:
dieft ways,”and cleveréft compendiums,

T'he Compafs of the whole is in 134 verfes,. includiig’
23 for the accotnt of coins, weights, and meafures ;.
which (befide “the advantage, of being cafily got by:
heart, and certainly rémemberd) do completely anfwer -
all the purpofes of ‘the largeft tables; and may more.
fafely be depended-on than the beft. And I will venx.
ture to add that they contain a great deal more thanis -
to be met-with in,any, or (indeed) -all the fyltems,
that have been hitherto publifht.——But the /¥ holeof -
what is commonly taught."in [chools, and All that the ge~
nevality of people, in biifinefs, have occafion, for (ta~.
wit, the four operations, with the rules of Reduction, .
Proportion, and Pradife) are fully taught.in about 5o -
verfes; which it will be yery copvenieat, as it s very.-
' ) , R ST 7 72 G S O N Vs
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Preface v

efy, to get-by-heart———For the Ref?, which there
is much lefs occafion for in ordinary affairs, the reader
(2s he fhall like beft) may. . eithér charge his memory
with the rules . . or familiarize the. praflife by dint of
application, in the fame manner as in other fyftems,
according to the common ufage. '

As ta the Plan of the work, it is drawn-up in the
mnemonic form ; a method not yet generally receivd:
but, whatever prejudices may arife in people’s minds
againft it,” on account of its novelty ; it will be found,
upon trial, both eafy, and ufeful. By the key to
the art, as exhibited in the frontifpiece, it is evident
that a child may be made mafter of it, in lefs than
half an hour’s time; and I can aflure the reader,
from certain experience,. that,how difficult and for-
biding-foever the jargon of it may appear; nothing
will ftick more effeGtually in the memory, when once
familianizd by frequent repetition, fo as to flow into”
the mind without reflexion. —Befides, that, without
the leaft encumbrance to the mind, or prejudice to
other acquifitions, even children (by the meie dint of
found) may hereby be enabled to lay-up a large. trca-
fure of ufeful notices; fo as to be furnifht (betimes)
with a fatisfaClory certainty, readinefs, and exaltnefs,
in things, of which mafturs themfelves, and inen of
reading have generally but an imperfc& and confus’d
remembrance. » It is a very eafy matter, however im-
pra&icable it may feem, for a boy of but indifferent
parts to be perfedly acquainted-with, and readily to
tell any body, the diftances of the moft confiderable
places on the face of the earth; the diameters, mag-
nitudes, revolutions, and velocities of the heavenly
bodies ; all the epochas in chronology 5 the remarkables
in hiftory, &c. in .fhort to be paficft of a fiue varicty
of principles in the feveral fciences,; for the greateit
part of which even profeflors are umler a neceflity,
from time to time (on any occafion, in controverfy,
o converfation) to have remourfe to books, or (when

A3 : thofe




vi  Preface

thofe arc not at hand) to be- difappointed ; how much
foever it may be to their difcredit, or prejudice. 7

The Difpofition of the pargs is dictionary-wife, for -

the readier reference to any particular : an advantage
of more confequence to fave trouble than (perbaps)

s generally imagind.  Iam the more fenfible of it, as:

(in the profecution of this werk) I had frequent occa-
ton to perufe a great variety of the beft fyftems: in
none of which (though the order of the heads is dif-
ferent in moft of them) was there fo much as an al-
phabetical index, which is the readieft means (next to
he dictionary -form) of turning to what one wants.
Many of them, indeed, have tables of contents: but,

then, it is a litdle difpleafing, on any occafion; to -

hunt, firft at the begining, -or end of a book, or (it

may be) after the preface, for the table; and (then) -

hrough the table, for the particular that is wanted ; and

rom thence to go to the page, when that is indicated :
ory in fome (as in Fither, &c.) there are no refer- -
ences at all. | Some, in lieu of fuch tables, give usthe -

soutents in the runing titles: where Mr Wefton
wifely advertifes us, at the head of every page, that

he treatife we are perufing is ¢ Of arithmetic ;> Mr -
Dilworth, that his is ¢ The fchool-mafter’s affiftant,” _

%¢ : But, then (in this cafe) it is ftill more tedious to
urn-over the leaves from begining to end to come-at
iny head you would confult ; efpecially as your labor
s not without danger of a difappointment, after all ;
ince moft of ‘the writers (which further encreafes the
rouble) are deficient, not only in refpe&t to many
sarticulars under moft heads; but even in the heads
hemfelves. Mr FisHER (whom I mention as one of
he lateft writers) in his concife arithmetic (of 312
ages) has nothing at all under the heads of Alliga-

ion, - Annuities, Cambination, Equation, Evolution, -

“alfe; and Mr WgsToN (from whom more might

ave been expedted, confidering,.at leaft; .the bulk of .
is book) “has omited the dolrin of Annuities, Barter, -

. - . Comb -
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.. Preface vii .

Comhination, Gain, Exchange, Intereft, Rebate, and
Tare.—But it is, it feems, a general perfuafion among
philofophers, that the diétionary-way is improper for
fuch a purpofe. ¢ When an art, or fcience, (fay they)
¢ is' to be explaind: to break it into parcels; and re-
¢ fer to-diftant aiticles; is (by no means) tolerable.
¢ It gives a great. deal of trouble, and perplexity ; if
¢'not defiroys that connexion and dependance, which
¢ ought to appear in all the parts of a fcience.” Nor is
this fayd withouta fhow of probability ; fince, by be-
ing traind-up in the fyftem-way (which has dlways
univerfaily prevaild) we are naturally drawn into ftrong
prejudices againft any other; and very eafily flide into
this way of thinking. But, I am apt to believe, it
will be found, on due examination, that the di&ionary-
form (if rightly conducted) does not at all differ from
that of the fyftem,. except that it has the advantage of
a readier recourfe. For, fuppofe a ‘perfon, unac-
quainted with arithmetic, going-about to learn it:
The fkeleton of the fcience (whether in fyftem, or
diQionary) will be the fame . "Now, What will be
the diffevence, to the learner, whether he begin with
the firft page in the fyftem, or the leading article in the
di&tionary ? where he has the compafs of his work,
and the courfe of his procedure >, Why (1) in the

' - Syftem

8 For inflance:. AR1THMET1C~——its Parts: Notation,
Numeration, Operations, Rules. its Operations: Ad-
dition, Subtration, Multiplication, Divifion.—— its Rules :
Reduttion, Proportion,, Practife, &c. '

b The order, in which every article is to be learnt, is
(here) fpecified in two verfes (line 7, 8) of the firft page:
though few of thole, that proceed inthe fyftematic way,
can -hardly - point-out the order of all, even after they have
learnt them.-——1It maz‘_;:g how;ve:-i, ge am}_{éj,} in this

to obferve, with -r to the 'dofirin of' frefions
fnl?e:up{y:_ion, ;- that, , though, in-the sagural gradation-of the
branches of the, ast, they are 1o be leams, as pperations

°f




viii Preface .

Syftem (which muft be divided into chapters, or fec-
tions, or fomething equivalent) he muft turn to a ta-
ble of contents, or an index (and, from thence to the
page) for whatever particular he has a mind to inform
himfelf about: Whereas (2) in the DiCtionary (which
is divided into fo many feparate articles) half his

trouble will be favd, by going dire@ly to it. 8
T he Concifenefs, with which the whole is drawn-up,
will (I doubt not) be an objetion with many; who
will be apt to furmife, that, being fo fhort (if com-
plete) it muft be obfcure. But, I flatter myfelf, if
they will but have patience to perufe it with proper at-
tention, they will find in it the double.benefit of bre-
vity, and perfpicuity <.—I thould be /b .. ta opprefs
and

after the 4 fundamental ones, to which they are seferable
{V.p.4, note) yet it will, perhaps, be better to let them
alone, till, in the courfe of proceeding through the rules,
they fhall be found neceffary for the folution of any gueftion
in any of them: the rather, as the much greateft part of
fuch calculations, as occur ip the ordinary occafions of bu-

{x}r::fs, may very well be managd without the knowlege of :
- , .

¢ The more fo, as the rules are detache from the exempli-
fications, and diftinguifbt by a lerger lester. Hereby the
learner will know what he is to commit to meniory, in or-
der to have a clear conception of the whole fcience. And,
by this means, bis pratife being always direfted by the
theory he has treafurd-up in his mind, he will be lefs liable
to forget; and may more eafily recover what may have flipt,
through difufe; than can poffibly be expeQied from other

fyftems: in all which there is fuch a huddle of inftrutions

(always undiftinguifht, and oftentimes verbofe) that both the

eye and the mind arc at a lofs what to pitch-upon for. the

fixing of thofe ideas, which are found, of all others, to be
the moft fleeting. Befide that, a multiplicity of words,
where a few would anfwer the purpofe, is apt to confound
the mind, as well as to check the {pirit in.the purfuit of
knowlege.~Dr WxiLs (in his Young gemtleman’s arith.

: metic
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o _ Preface i
ind ‘confound 2 Tearner. with 34 pages of tedisus in-
fruftions, to acquaint him 'with a coyple of troubles,
fom' miethods of Divifion; 4 Mr FisHER: has. done.
(arithmetit,- in thie . moft concife method, p. 8g—123) -
and thinks- he has done bravely tpo (pref, p. 3) .
when'a much fightlier, fhorter, and eafier way (with
the'feveral compendiums of it) might be taught him,
in 7 hexameter Verles (readily applicable, and hardly
t> be forgotenf),vv'ith about 2 pages of exemplifications .
&c.. or to {wi

well the do&ttin of Pradife into a great
many-long rules, through 37 pages, which he- thinks
(preface, and contents) he has done with greater variety.
and brevity than has .been done in any one book ex-
tant: when a full account of it may be given within,
the compafs of 3 lines of rules, and about 2 pages of,
éxein'pligcation; and that, too, with greater evidence,.
to the undetftanding, and far greater fecurity to the,
hembsy, ——=1 fhouid be g/bam’d alfe to. offcr 3 come;

; R AN 3 B o o~ pendium

1

B R SR R T .
metic) thooght 'it-neceflary to fpend above $ pages in ofta-
va, p;mk%h plsin ‘the doﬁﬁn%mmtiaz ;gwbcp the
whole of what he has fayd thereon may be piftur’d-ont, and
made perfedly: intelligible even to a child, within the com-
pafs of z verfes explicatory of a table of balf aline. . To
whao purpofe, ther, fuch a profufion and cumber of werds; -
that d8 {o lintle ‘honer to a note of his (p. g), wherein he is
pleafd to Uetlave; notwithfianding the length of his in-
fingStionis, that, It'can be: experimentally fayd, that {everal
zgejmg. geptlehmen have (by the method there explaind)
n: taught, in-a- very few minites time, to read fums .of
20y 40, 60, figures.’~———The ANaLysT (in his Intro-
du&tfont to the mathematics, 1746) with a grand apparatus
of nitions; illaftrations, corollaries, problems, theories,
fcholiums, - &c: has fpun:out his” do&rin of fraftions to.85,
pages: whereas; M‘tﬁl:)uf dll that pomp 4nd parade, a fuller
accouat ‘of xlérh;and with much greater _e'vigéhCe!, is, [here)
exhibived,: ig wtie viéw,’ in 26 verfes ; with ‘an.llullration .
thereof, by.n greit variety of examiples, in 4 pages.

PPN



x- Preface

pendium of arithmetic. (both prattical, and theoreti-
cal) as Mr. DiLwORTH has done; without particular
dire&ions, for working the operations; the omiffion’
of which he gives (fchool-mafter’s afliftant, preface,-
p--2) as-a reafon for his book’s being reduc’d to the:
narrow compafs (of 168 pages) it appearsin. In ef-
fe&t, the only value of his performanceis (what the *
general title imports,) that it may ferve to take-off -
the heavy burthen of writing-out queftions, which
teachers have long labord-under :. inafmuch as he has
given us alarger lit of queftions than we generally
meet-with in .books of this nature. With the fame
view, therefore, I have drawn-up an Appendix to my
fyftem (and which may equally ferve as a fupplement
to any other) in which there will be found feveral pe-
culiarities of great ufe to the eafing of the mafter’s
trouble : befide a feries: of exercifes (withaut the ins.«
terruption. of other matters) that will open. the mind!s
of the learner to .all the vanieties of views, that eithes.}
bufinefs,. or curiofity may require. .. -} ., .1 9 .»

The Title, how paradoxical and prefumptuousifoever -
it may appear, will (I hope) beexcus’d; if the werk..
fhall be found anfwerable to the ;high .pretenfess I -
fhould, indeed, have been better pleasd with,the ghain -
tidde of a New fyftem of, arithmetic : bu, that Iconfi- .+
derd, with the accurate Mr. Malcolm (arithm.. pref. -
p. 5) that ¢ When. a fubject has, gone- titrough; fo .
¢ many hands as .arithmetic has ; done,. & gew: boek: -,
¢ cannot want many prejudices.againft it : and, there-. -
¢ fore, that to fend it into the world without fome in- _ .
¢ troductory account of it, is no.better than laying it -
¢ down at random, or (more, properly) expoling: it..
*Tis an unreafonable negle&  of fomething that
equally concerns the author," 3nd-the world.  For,, if. »
an author has endeavord to do fomething moge ufc-. -
ful and complcte on any fubjet than:has:heemdd=: v
ready done, and -thinks be bas. (in ’fomwwﬁ;h)a
v ' " fuce

a & & & &



: . Preface xi |
¢ fucceeded : as the telling the world fo, may be done:
¢ without any breach of modefty; fo it-appears equally
¢ juft and neceflary to explain particularly wherein the
¢ improvenients and #dvantages of the work lie : that
¢ every one ‘may.fee how fir it anfwers their purpofe,
¢ and deferves their - encouragemeat. “It is true, it
¢ muft ftand upon its own bafis: yet nothing feems
¢ more honeft and reafonablé than this kind of invita- "
¢ tion to Jook into it. It may be objeéted, I know,
¢ that Here is only the duthor’s word for this account ;
¢ which is a partial teftimony : but, if it be confi-
¢ dexd that he ventures his credit, as well as the fuc-
¢ cefs'of -his work upon a fair reprefentation : this, it
* may reafonably be hop’d, will incline the more can-
¢ did and charitable to believethatitis fo.” - 10
As to the Freedoms I bave ufd in finding fault with
sthers; I take the liberty to declare—-in the firft place, -
that T fhall be fo far from taking-amifs the like ufage
frons othefd ; that-I:fhall look-upon it as a kindnefs -
dome to my-felf as well as to the public, to be- con- -
vi€ted of any miftakes I may have been guilty-of; or
to-be fhown wherein I have fallen-fhort of what I
profefs to have aimd-at—and, in the next place (1
Iehirik I have the fame apology (and a good one too;
for what I have done here, as I thought neceflary to
make on another oecafion (in a critique on Lilye’s,
and the Weftminfler grammars) viz. that, inan at-
tempt atany thing extraordinary, it is impoffible, how-
ever meceflavy it may be-to attiin the end, either to
point-out the txcellencies one aims-at, without an air of
vahity 3 - or 16‘thow another his faults, without the ap-
pearance of ill-natur’d " radenefs, or infolent civility,
{2) Not to infift ‘on -the authority of the beft of writ-
ers. on-this fubje®, Mr. Madlcolm ; who has criticizd
two fam’d anthineticians; and that, as he tells us;
(acichen, pref. p. 7) in his own vindication ; to-wit,
fie might ot feemi-to offer to the-world a work,

- that



thit muft have been deemd impertinent, or fuperflu~
ous; if Mr. Hatton’s book had anfwerd the title; or
Mr. Hill’s, the reeomimendation given it by fo good a.
judge as Mr. Ditton. (3) And I will venture to add
(without offenfe, I hope, to that excellent arithmeti-
cian) that I have renderd the whole of the fcience .
much fiter for the ufe of fchools than his fyftem was
defignd-for; and, in many things, made eonfiderable
improvements, and additions ; which (I dare believe)
he will be pleafd-with: at the fame time that I have
omited nothing that he has given us, except demon-
. ftrations, and fuch particulars as (more properly) be-
long to algebra : which, though within the compafs of
his defign, were foreign to my purpofe and propo- -
fals. ' 11
* The Frontifpicce, which was defignd more for ufe
than ornament, is all (T think) that remains to be
confiderd. In order to the’explication of it, the '
reader will be pleafd to obferve that it contains the
rudiments of the art; with which if the lcarner be
perfetly well acquainted ¢ (fo as to fay them without
: ftudy,

& To be perfeitly awell acquainted with thefe wudimenss,
the only means, is (1) Firft, to form,and fix a fenfible idea of
the powers and combinations of numbers, by the ufe of
counters *, or fome fuch palpable objets; which a child
will tell-out with pleafure, according to the feveral difpofi-
tions of them, to which he fhall be direGted ; for the better
anfwering the varjous purpofes of the fundamental notices,
(2) And, then, to imprint them on the mind by frequent re-
petition.—It may not be improper, therefore, to accuftem
children to them very early ; that the founds may grow fa-
miliar, before they begin to refle&t on the reafons of them,
Fot, if they offer to caft-about in their thoughts to find-
out, what they ought to know by rote and without re-
fiexion ; they cannot be faid to be perfeft enongh in the ufe
of the rudimental tables, to be -able to proceed to the rules '
with pleafure, —=—=This is, indeed, the reverfe of ﬁzﬁt_f‘ara

advife
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fludy, doubt, .or hefitation) the whole bufinefs of
operation will be eafy, and expeditious.—The fir/? ta-
ble gives the figures of the arabic charadters, m the
three forms of integers, decimals, and vulgar fralli--
ons, with the arithmetical fymbols or figns of the ope-.
nations, &c. the explanation whereof may be feen in:
the fyftem, line g: being here prefented, only to
firike the imagination with the form and power of
each.—The fecond table is alfo defignd as a picture, to
fhow the manner of reading any feries of thofe fi-
gures, according to the explanation given thereof, line
4s 5§, 6.—The third table exhibits the firft principles:
of addition and fubtra&ion. In learning it (I) To
Add, fay (r) either 6 (to theleft) and 3 (at the
top) is g, where the rows mect (2) or, reverfily,.
3+6=g; and foon*. A(I) To Subtra, fay (1) ci-

ther

advife on all other occafions ; not even approving a.child’s
eting fo much as bis catechilin, without firft giving Lim.
ﬁsy familiar explications, queftions, and canvafings) fo
much underftanding of it as his tender years will admit, and
the nature of the thing will allow. But, here,. the cafe
feems to be quite: different : becaufe nothing more is de-
fignd, hereby, than the fixing in the memory a concatena-
tion of founds, without any regard.had'to their ufe or appli-
cation. If therefore a perfon, in multiplying (for inftance)
5 into 6, muft fall a-reafoning that 3 times 7is z1,. and
that twice 21 is 42, &c. he will-find himself- fadly perplext,
and flow in his operation : but if 6 times 7 draws-in the-
found of 42 (and fo-of thereRt) as readily as twice z does.
that of 4; every thing will be eafy, without any. effort,, ot:
embaraiment of. the mind.

* D# Record {arithm. p. 179—216) has been very par -
cular in his inftrutions for accounting by counters - ¢ wh- i
¢ feat, fays he, doth not only. ferve for themi, that can: ot
¢ write and read.; but alio for them, that can do Lboth; ..t
¢ have not,, at fome time,. :heir pen,. eor tables ready v..:

them. :

¢ NB. The digits being Kknown, Every thing beyon:t -« !
be eafy., For—The decads (10, 20, &c) with au; -~

. &
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ther 3 (to the lefz from f g (where the rows
meet) and there remains 6 (at the top) (2) or, re-
verfely, 6—9=3; and fo on &.—The fourth table
carries the do&trin of multiplication and divifion as
far as is neceflary to prepare for the performance of
the operations in all cafes b, In learningit (I) To
Multiply, fay (1) either 3- (to the left) -times 6 (at
the top) is 18, where the rows mect; (2) or, re-

verfely,

git, are known by the name: Thus, 10and 8is 18; z0-
8=28; &c.—An{ beyond the decads (as 13, 23, &c.) are
known by refleting on the digits. Thus, 13and g (by
thinking that g and 3is 12) appearsto be 22; and 23-4-
9 (by the fame confideration) =32, &c. o

f NB. Though I (here) dire® the performance of fub-
tra&tion according to the cuftomary way ; I am apt to think
that the doing it, addition-wife, is, on many account:, the
moft eafy, and the moft commodious. V. Subtraétion, note
®  Divifion, noted. See, alfo, the next Note 8.

& From this explication of this table it appears that Sué-
traltion is the rﬂve;fe of addition: and, indeed, if we ftudy
to find-out an an{wer to a queftion in the former, it is
(chiefly) by attention to the latter, that we come:at.it.
Thus, to take 3 from g, we confider how many more than
3 makeg; and fo hit-upon 6. In like manner to take 6
from 19 we think that 6 and 3 make 9; and confequently
6 and 13is 19. So, we fay 6 from 19, and there remains
13. V.note'.

h From this explication of this table it appears that D/w;-
Sfion is the reverfe of multiplication: and, accordingly, to
find How-oft one number is containd in another, we mul-
tiply it (in oar minds) from fome lower ftep, till we come
{0 near, as that the next would carry us beyond it. Thus, -
{fuppofe I enquire how oft g in 71. I begin (by guefling) at 4
times g, which is 36 ; and go-on §x9=45; 6x9==54; 7x9==
63 ; 8xg==72: by which I find that the anfwer will be 7
times, and 8.over. V. Divifion, ’ .
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verfely, 6x3=181; and fo on*. (II) To Divide,
fay (1) eithers How oft 3'(to theleft) in 18 (where
the rows -meet) anfwer, 6 at the top; {2) or, re-
verfely, 6--18=3; and {o on.——The fifth wble,
which is a key to the nmemonic art (and may be got-by-
heart in a few minutes) needs no explanation : only,
« . . For the readier geting, and remembering the nu-
meral force of the letters, it may be obfervd that (I)
the -Cipher is denoted by the laft vowel, and confo-
nant. (II) “The Digits (1) inthe Upper line (1 2 3’
4 5) by the vowels in their order: 6 7 9, by the
diphthongs, according to the value of the vowels added
together : 8, by the initial letters.  (2) In the Under
line: 1, by the firft confonant; 3 4 6 g, by the
initials; 2 7 8, by their allufion to Duo,
fePtem, ¢Kiw: 5 to L ; which (in roman notation)

. ftands for so. (NB) To diftinguith the found of y
from 7, it may be pronounc’d wee fhort. 12
The Lift of Authors, at the end of the work, though
“of little ufe to many, is a curiofity, that fome will
not be difpleasd with. I have (always) been of opi-
nion, that, Beforea man undertakes to write a {yftem
of any fcicnce, he qught to confider what has already
been done: left he fhould lofe his labor, and expofe
himfelf too, by offering to the world what (for ought
he knows) may have been done much better : not to
mention the advantages he might make both of the

€rrors

i Though, poflibly, it may fuffice to get the table in the
fhort way, by begining each digit to the left with the fame
at the top, e. g. 6x6, 7x7, &c.——Lefs perplexity will
arile herfte : and, after this way is well known, a child will
eafily be apprizd of the reverfe way.

k NB.———10 is (here) omited: becaufe the anfwer is
imported by the name: 2 tens is twenty ; 3x10, thirty, &c.

11 is omited: becaufe it is only puting the multiplier
before itfelf. Thus 4 times 11 i5 44, §x11==55, &C.r—s
12 is added ; becaufe the ready knowlege of it 1s very con-
venient as a pence-table; and for fundry particulars in re-
‘dullion.
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crrors and excellencies he may difcover in the perfor-
mances of thofe, whom he endeavors to excel. 1
cannot indeed fay that I have perufd all the authors in
this lift: but prefume I have reafon to believe there
will nothing of moment be found in any of them,
which I have not here given with fome improvements ;
inafmuch as I have carefully confulted the moft con-
fiderable of the ancients, and thoroughly ftudied al-
moft all the moderns. ¥ I am miftaken in any par-
ticular, I reckon I have given provocation enough,
"by my pretenfes, to be told of it; and fhall think
" my-fcIf oblig’d to any one that will be fo-good as to
doit. I fhould be glad, alfe, if the curious would be
pleald to communicate the names of fuch anthors as I
have not been able to recolle&t; or that never came
uider my obfervation ; and (for that reafon) are not
to be found in this catalogue.. 13

NUME.



ARITHMETIC

THE
DOCTRIN of NUMBER.

[
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Parts of Arithmetic :
OTATION, NUMERATION,

A RULES, OPERATIONS.

Nortation: Do&rin of Signs *; and of
Figures® : digits (nine) and a cipber °.

NuMER: Expreﬁ'xon of Numbers: fmﬁwm,

Parts ; integers, Wholes note ©

[ Ten of the Row-to-the-Right make One of
the Row-to-the-Left — And

- Period, fix Figures: By threes write, and

4 read; to-th, Units (1) Tens (x) Hun-
dreds (c).

Commas, note Thoufands; Dots, Periods:
2d, Millions ; 3d, Trillions; and fo on °,

OpPER: Addmon, Subﬁra&xon, Muluphca-
tion, Divifion *. - - - - 4

Rures: Re. Pro. Pric, In Rcb Ex. Tare.
Fél. Ba, Gain: Comb Al Equ Ev.
Falfe & - -

in handling of wbzcb regard is to be bad to

Signs: Add, and (4) Sub, from (—) Milt,
into (:() DIV, by (<) E’qual -to (=) So is

Denominatiins (different) of Coins, Meafures,
Weights: Vide 7. albsle:. As
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" ABBREVIATURES Explaind: Alligation. Barter. Com-

bination. Equation. Evolution. Exchange. Fellowthip.
Intereft. Prattife. Proportion. Rebate. Reduétion.

EQuivALENTS Referd: Alternations = combination.
Arbitration, exchange. Commutation, darter. Company,
| fellowfbip. Compofition, .combination. Difcount, rebate.
Ele&ions, combination. Extra&ion, evolution. Faforthip,
| fellowysbip. Lofs, gain. Partnerthip, fellmyfbip. Permuta-
tion, combination. Pofition, falfe. Profit, gain. Suppofi-
tion, falfe. Trucking, éarter.

For the Signs, or Charaters, expreflive of the feveral
operations, &J¢. V. line g.

The Figures, or Arabic charallers, are—nine digits,
(1 one, 2two, 3 three, 4 four, § five, 6 fix, 7 feven,
8 cight, ¢ nine) and — a cipher, or Nought, or Ought
(as it is vulgarly calld) to-wit o: for the Ufe of which,
See note 9, and ¢ 4. See alfo Notation-Table, in the
Frontifpicce.

Fradtions (importing the Parts, or Subdivifions of an
Integer) are either Vulgar, or Decimal-——To give an
Idea of both: Four, and three fourths are expreft (1) in
walgar Fraltions, thus: 43 * (2) in decimal Fraftions (a
Dot, or Comma, 'being the Separatrix ; which, in Mixt
numbers, diftinguifthes the Integer from the Frattion)
thus: 4.75, or 4,75 1. .

4% is calld a Mixt Number, as confifting of——4, an
integer ; fignifying fo many Wholes, for inftance, Shil-
lings: & ——3, a fraftion (of which, 3, the Upper, is
calld the Numerator ; and 4, the Under, the Denomina-
tor) imEorting 3 Parts of a Whole divided into 4 ; that s,
Three-kourths, or Three-Quarters. Accordingly, 43s is
45 9d; 1 fourth of a fhilling being 34; and, confequent-
ly, ‘3 fourths, gd.

475 is equivalent to 43: the denominator of .75 be-
ing conceivd to be 100; which bears the fame propor-

“{tion to 75, as 4 doesto 3: for, 4: 3:: 100: 75 .——

In like manner, .g is 43 (thatis, § Tenths, or 1 Half)
.25 is % (thatis, 25 Hundredths, or 1 Quarter) and,
fo, in all cafes; taking the figures expreft for a nume-
rator; and fuppofing 1 under the feparatrix, and ciphers
under the figures, for a denominator——So that a deci-
mal is a frattion, whofe denominator (not expreft) is to

be underftood to be 10, or fome power of 10; viz. 100,
™ . 1000,
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1000, &c.——And hence it appears thiat ciphers, at the
end of a decimal fra&ion, have no value: .5 being
equal to . 50, or .500; fince g bears the fame propor-
tion to 10, as 5O t0 100, OF 500 to §000. V. note ¢ ¥,

d| Thus (in the Numeration-table, in'the frontifpiece)ten
of the 1ft. row (to the right) make one of the 2d; to-
wit one ten (expreft by liefore a cipher, thus: 10) : and
ten of the 2d row make one of the 3d; that is, ten tens
make 1t hundred ; to exprefs which 2 ciphers are to be
plac’d after the 1, thus: 100; and fo of the reft———
And hence appears the ufe of the cipher ; viz. to raife the
value (by as,tcring the place) of the ﬁg:rcs to the left
of them *: Thus g, by one cipher added, is removed
to the place of tens; and becomes go (that is, g tens,
or ninety) by two, goo (nine-hundred) &c.——And,
from this confideration, we find that a ife idea may
be formed of any number, be it ever {o great, and by
what name foever calld; fo we do but know its diftance
from Unity. V. note €.

Before figures (to the right of them) they have no va-
lue [o5, oos, are but 5] except in decimals, where they
diminifh [.5 is' % or §, .05 15 73y, .005 i5 T%w &c.]
And it is to be obfervd that the diminution encreafes in
proportion to the rifing of the numbers: Thus the deno-
"{ minative value ‘Hundreth’ is lefier than that of ‘Tenth’ ;
forasmuch as the Hundreth part of a thing is ten times
lefs than the Tenth ofit. V. note ¢ +.
¢| To initiate a child in reading:by means.of. the Nume-
ration-table in the frontifpiece——Let him begin to prac-
tife on the three figures of the femiperiod to the right ;
and fix an idea of the value of their places by the terms
of units, tens, hundreds. So 21 will appear to be 2 tens
{or twenty) and 1 unit; to be read twenty-one: and 321
(to-wit, 3 hundreds, and 2 tens, and 1) will be three han-
dred and twenty-one.——Then, regard had to the names
of the periods, he may {in the fame manner, and with thg
fame eafe) read the longeft feries of figures. Thus the exam-
ple, in the frontifpiece, will be a hundred twenty three thou-
fand (viz. trillions ; but not to be expreft till you come to
the end of the period) 456 Trillions * : 789 thoufand, 987
Millions: 654 thoufandf 321.—— And, in this manner,
- {any fum, how long foever, being commad and dotted,
is (as it were) fpelt; mdgecomzs as legible as a.fylbl;-

z
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ble of threeletters —— And; which' adds y to the
conveniency, the longeft fam may be awri? forward, with-
out the leaft hefitation, or- retrofpeion from.the laft fi-
gures : {o that there is nomeed of faying, through a long
train of figures (as is wfeal) ‘anits, tens, hundreds, thou-
fands, tens of thoufands, hundreds of thowfands, milliams,
&c.” +——A tyro may, indeed,. be puzzied by a diffe-
rent way of expreflion; bat may eafily be led into a right
conception. For e:éa’m-il'e, To write-down 11 thoufand,
11 hundred, :and 11 -he may be ?;;ito fet-out wrong :
but, give him the hint that 11 hun (by virtue of the
comma) is 1,100 [that is, 1 thonfand; 1. hun-

dred) and he will add that thoufand to 11,0005 11992
which will make the nomber (in plain nume. 2?92
ration) 12,111 ; as will appear more exprefsly 1
by addition, as in the margin. By like confide-
rations be will find that fix fcoreand 10, is130; 12,111
three dozen and 4, is 40; &c. V. Fronti{p. &pref. 11.

This period, b{ cuftom time-out-of mind, is calld, even
to this day, millions of millions ; the 4th, of courfe, mil-
lions of miliioms of mittions ; and fo on : but the terms nre
too vague and embaraffing, to deferve regard. —= By the
modern reformers it is commonly calid &esions : bac may,
I think, be more infiro@ively calld Tiillions, from tres
threc; as being the third, in order. And, agreeably
hereto, th.,cvriﬁx? riods mhiay. be denomibated, from their
relation to the firft, Quatrilhons, Quinquittions, &c.

Thus,: To write forty millions, twe bundred thoufemd
and eight: attending only to the nantes and powers of the
periods, I fet-down' 40. (with a dot, to import the pe-
riod; to-wit, millions) Then 200, (with a comma, to de-
note the femiperiod of thoufands) And, with regard to
the laft femiperiod, haviag neither hundreds, nor tens;
I fill.up the places'with ciphers, ad write 008.” So, it
is 40.200,008, ;

The O:mtimrof arithmetic confilt in the managing
and working. of figures, in order to the folving of quef-
tions.—~——~They are, properly fpeaking, only the four
mentiond in the text; the dottrin of ewolution, & fiac-
tiens being referable to them.—— For the proof of them,
or the means of being fatisfied that they are rightly per-
formd ; V. Proof. ‘ -

The Rules of. arithmetic; as they are commonly calld,

give
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_|the folution of queftions— For

' 5
|give particular direftions how te apgly the operations for
, the order in awhich they
are to be learnt ; that, in whtich they are here recited, may
(perhaps) be the moft commodious. However, fince, as
Mr Dilworth gpref p. 7.) obferves, there are hardly two
mafters, that follow the order of the rules alike ; fome’
liking beft to teach that rule firft, which another thinks
convenient to teach afterward ; while another looks upon
it as a matter quite indifferent, among fome rules, which
he teaches firft : it is to be hop’d, no.objection will be made,
either to the order I here propofe ; or to that of the book,
which is difpos’d alphabeticaly ; for, notwithftanding
this difference in the difpofition of-them, every body
may here (moft readily) turn to.that rule firft, which he
likes fhould be taught firft. V. Pref. paragra. 7. .
The Signs, or charalers, made-ufe-of by arithmetici-
ans, more concifély and commodioufly to denote the fe-
veral operations, &c. are as in the text, and frentifpiece.
—For example (1) 2 4= 4 = 6 (2) 9 — 6 = 3 (3)
346=18(4) 12--3=4 (5)3:6::4:8.
——Read thus: (1) zand ¢is 6* (2) 6 fram g is 3%
(3) 3into6is 18 L (4) 12 by 3548 (5) as 315 t0 6,
fois 4 to 8|l V.Frontifp. & pref. 11.
Or, 2z plus_[more] 4 is-equal to 6. -
Or, 9 minus [lcfsi](. 6, there remains-, [refts] 3.
Or, 3 times 6 makes 18. :
Or, 12, by 3, gives [quotesJ4.. Or, the threesin. 12, 4. §
Or, If 3 gives 6, 4 will give 8 |,
Diwifion is alfo expreft (1) by severfe Parenthefes : 3)
12 (4, (2) by numbers plac’d Fra&tion-wife: 7 ; the
lower number being the divifor ;. the upper the dividend.

ADDITION.
DD. Place the figures in rows: units
under units ; to tens, tens; &c.

(of different names, fame to famesy in each,
lefs than th’ amounts to the next name )
Caﬁ-up the laft, and the total fet-down:

Then, go backwards * In Deep rows

B3 . (1) Dot
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T) Dot the Amounts-to-the-ntxt-name ¥ :
thither carry ’em, having writ the Re-
mainder ®. ' .

'II) Or, by Divifion, the amounts find +
(1) when Eafy (2) or book to be kept
Fair ©._

Shillings as Integers: half even-tens carry;
fet down the odd one °.

When it is Fitet to Dot ©
Clear-up the tens with the units; though
added afunder, in fumming ‘.
When
The Amounts-to-the-next-name are Fraltions ;
Bring the fum to the leaft name: Divide by
what the amount makes &,

For example: To add 24 20 and 3-————Having
plac’d them in rows, units under units, tens under
tens, as in the margi Caft-up the laft row, :4'
that of units; Saymg * 3 4 4 = 7: which fer- 2©
down dire@ly under the row Then, going- __3_
backwards to the row of tens, Say 2 4 2 = 4
which fet down likewife; and the fum, oritotal - (or, 47
‘as fome callit, the fum-total)is 47. V. Front. & Pref. 11.
{  Or, rither (after a little prattife, at leaft) adding the
particulars, avithout maming them: which is.the eafieft
:and fpeedieft way; fo many founds as there are figures
being {par’d, a.mr the mind (unembarraft with din) more
free to think. o
. For example : To add-up the fum in the margin: —Hav-
ing plac’d, in rows,denomi-
nation under denominati- Dewomin. J. s. d.
on +, units under units, &c. 4 18. 11
Begin at the laftrow, that Parti-) 9 16 9.
of farthings ; and fay: 2 culars. ) ¥-- —

3 = g5; thatis 1 pen- 7 19. 10.
ny (the amount to 1 of the
Pext row) and 1q: fay, Total=—22 16 1 2
‘herefore, Dot, and go 1.

DO D s

- S——

~——Then,
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——Then, that 1 (carried:on) J~2 =23 4 g2=6q:
that is 1 d (the 2d amount to one of the next name) and
2 q : which q fet-down (having no miore to add in that
row) and carry the 2 dots, or 2d, to the mext row—
And fay: z (that I carry) 4 10 == 12 (the fift amount
10 1 of the next row) Dot, therefore, and go-on, asin
the farthing-row, with the pence and fhillings. .
NB. Tke Firft row (in all cafes) is confiderd as confifting
of integers; -and is, therefore, in regard to the decuple
| propertion of the rows (mentiond under the articdle Arith-
metic, line 4) to be caft-up, without doting, by carrying
the tens (that each row amounts-to) to the next; and fet-
ing-down the overplus. V. note ¢.
%l 4 daps, inftead of a cipher, is more readily made ;
and leaves the fum opener to the eye, andeazenobe
caft-up.—— Formerly, two ciphers were ufd (under a no-
tion of uniformity) te fet-down nothing.—— And, even
Neav, it is a very common praétife to make two flope -
dafhes between cvery denomination; which is taking
pains, to ill purpofe.
| Tke particular dewospinations being reduc’d to she ufual
ones, if expreft otherwife. For example, Six and thirty
fhillings == 31 16s: Nineteen pence = 15 7d: Three
half-pence == 1d. z .——And, thus, in receiving mo-
ny of feveral coins ; each fpecies being eftimated afunder,
the total will arife more eafily. Thus, fuppofe I were
faid a fum in 3 moidores, 2 portugal pieccs,&; ineas ;
fay (for the moidores) 3 x 275 == 81s; and fet-down
41 15: Then (for the portugal pieces) 2 x 31 =61;
and 2 x 128 ==24s; inall 71 4s. Then (for the gui-
neas) § x 218, == 10§s; that is 51’153. Then 4} 1s
4 7145 45155 == £16 10: To which may be
added whatever filver, &c. is paid with the aforefaid
pieces. V. Reduétion, note ®.
4| Farthings are commonly fet-down fraltionwife (1,4,
1) which Mr Fither (p. 14) will have. to be the beft way :
though it is hard to fay on what account; there being
three ftrokes of the pen inflead of one; befide the un-
fightlinefs to the eye, and embarafment in the operation,
without any one advantaﬁ., o,
For cxample: In the above-fum (note b)—— Cafting-

[g)

up the whole row, fay 2 4 3 =54+2=17 43
=10q: or rather, looking on the figures (without pro-
, nountjr
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nouncing thém) fay ¢ 7 10; ‘according to the hint, givera
note *.——Then, the number of farthings in a penny
(the next name) being 4; fay, the fours in ten: Anfw .
twice; which is 2d (to be carried to the next row) and
2 q over; to be fet-down: And foon.——NB. Thus
(in lieu of pence-tables, &c. *) (I) A divifor (1) when
fmall enough for the head, gives the amounts to-the-next—
tow (2) and when too-large, may be workt on a flate.
(II) Or (till divifion is learnt) the amounts, as they arife
may be noted (1) by clenching the fingers fuccedfively,
(2) or by doting on a bit of paper applied te the of
the row; in order to keep the account fair, and un-
blur'd. V. notee.

Pente-tables [ 20d is 1s 8d: god is 25 6d, &c. )
are (however generaly recommended) not only unneceffa-
ry, but embarrafling, Setting-afide the charging of the
memory with fuch tables (the ufe of which extends no
farther than to pence) it is eafier, if I would know the
value of 87d, to fay 12 in 87: anfwer 7, and 3 over, (to-
-wit, 7s 3d) than, firft to confider that 8od is 6s 8d 3
and tKen add 7d: which, a fudden thought does not fo
rreadily hit-upon to be 7s 3d as in the aforefaid manner,.
\wherein is requird no more attention than to the multi-
'plication-table, which muft be known.

Shillings” are moft commodioufly caft-up as integers
(V. note ®) in which you carry the tens of the preoefing
row to ﬂ;hligext 5 and fet;down h;he overplus ——Thus,
in the fhilling-row (note b) 3 (that you carry) -
648= zbgi fet-down the 6 (the overplus of t-lt ?ex;'s-)-
and carry the 2 tens to the next row;. where 2 (that you
carry) 4 1 4 v 4 1 =5.. Then, having fet-down the
odd-one, carry to the next row (that of pounds) the half
of the e‘\i':n tens,. to-wit, 4.: thatis, 4 ten fhillings; or
2 pounds. ,

’%2“ 7s, I think, when the amount-to-the-next-name
is too great to- divide-by with the head only: though. -
Mr Malcolm. (arithm. p. 81) is of opinion that there is
lefs trouble in doting ; and, even, that itis more conve-
nient than to dothe work by divifion (when one can do-
it {0) becaufe more fimple.” V. note *.

Fo::'
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For example: In cafting-up the fum in the
margin: fay——Firft, 41 4 7 = 48 4 30 hrs min.
= 78: dot (at 60, the number of minutes 23 56.
that make an hour) and carry 18——Then, 18 22 49,
+ 9 =27 4 40 =67: dot, andgo 7. 16 37.
——Then, 7 4 6= 134 50=63: dot, 19 41
and fet-down (thc overplus) 3.——Then, ———t——
carrying the dots to the next name, procced 83 3
in integers. V. nete b,
For example: In cafting-up the fum in the margin,
Say ——— For the runlets (1)
Firft 1 141 1 = 4run- th. tierc. barr. runl,
lets (z)#‘he;x*-(thet bcing4 1 1.054. ! L |
of them in a barrel) bring them 32 1 I
to. the'leaft name, wiz. quarters ; 59 & 1 E
faying 4 x 4 == 16. (3) Then, 19 1 11
16== 7 (the number of quar-
tees,that make the amount-to- 138 § 3}
Jthe-next-name ; to-wit, barrels)

Hw |

" |= 2 barrels (to be carried) and 2 quarters, or half a.

runlet to be fet-down) ——Four the barrels (1) Firft 2

. jthat you ‘chaxy) 1414141 =6 (2) Then

(theré being 14 of them in-a tierce) bring them to the
leaft name, to-wit thirds; faying 3 x 6 == 18. (3) Then
i8 = 4 (the'musber of thirds, that make the amoant-tq.

the-next-name'; to-wit, tierce) = 4 tierce (to be carried)
and % (to- be fet-down).—— For the tierce, proceeding in
the fante manner; and—For the bogfbreads, cafting-

em-up as integers (V. note *) The total will be as in the

oaArgHu

ALLIGATION.
, A L. for propértioning 6f mixtures * is
Médial (1.2.) or Alternate (I. 3.) .
M'EAN rate of mixtures to find: As the Things
to their Rates; {o a Part is ®,
M'IXTURES to méke for a Rite®: (1) Coun-
terplace the differences 6’th’ extremes; ©.
l'mkiq;
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4 linking a gréat and a 1éfs*; and an 6dd-
one to éach of the others, °,

5 (2) Partial: As difference of given to given 3

| fo of folight unto fought is *.

6 (3) T6tal: As differences of quantities; {6 to

| its quantity each difference ®.

. Hither may be Referd the Dofirin of
ALLOY. .
v ALroy: the mixture of copper, that makes
| Gold and Silver fandard, &c.".
8 Gold: carat ed, copper e'. Silver: pen-
ny-weight ded, copper aei *
V'aLue ': Ounce ; Cépper, u,trd farthings ™ ¢
j Silver, auz pence *: Gold, o pounds °.
10 Therefore, Grainsy Guinea, ben: Shillin,
oui : Half-penny, Drams i :
11 And, the want of @ Grain, in Gold, 2-pence ;
Silver 1-farthing ».
a!  Forexample:—1. A merchant has 13 gallons of wine at
175 per gallon ; 13 gallons, at15s; and 19 gallons, at
148 Ifg thefe are mixt, What is the price of j gallon of
the mixture? (Anfw.) As 43 g to 652s (the value of
the gallons, according to the rate- *) So 1 gallon to 153
1d 333%q. (Note) If we fuppele 6 gallons of water
(whofe value is nothing) mixt with thefe; the proportion
is this: If 49 g coft 6525 ; what 1 gallon?——II. A
goldfmith mixes 7 ounces of gold, 23 carats fine, with
13 ounces 19 carats fine: What is the quality of the mix-
ture +2 Say, As 20 oz to 408 carats (of pure gold:
the value, in quality, of the 200z ) Sois 10z (of
the mixture) to 20% carats. :
*| For—If 1 g gives 1753 x'gﬁgwill give 221 s—And,
if 1 g gives 155; 11 g will give 1655-And, if 1 g gives 14.5
19 g will give 2665—Then, 221 4- i6‘£T 266 == 6525.
For the nature of this mixture, V. Alloy, 1. 7.

,}.] For—If 1 oz has 23 carats (of pure gold) 7 oz hage
, 161
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161 carats.—And, If 1 oz. has 19 carats (of fine gold)
13 have 247 carats——Then 161 -} 237 = 408.
b} ~Alternate Alligation has 3 cafes; and may be calld
(1) Simple, When the mean rate of the mixtures is given ;
but neither the whole 'guantity of the ingredients to be
mixt, nor any part of them, is limited. (2) Partial,
When one of the quantities is given, with the mean rate of
the whole mixture. (3) Zota/, When the fum of all the
quantities is given, with the mean rate of that fum. .
For example: How much wheat (at 55 the “bufhel)
and rye (at 3s 6d the bufhel) will make a mixture that
may?;e fold at 4s 4d the buthel? —~—nfaw. (the prices
being brought into one name)
60d. Wheat. 10 the differ. of the lefs extreme R
d 52 {pd. Rye. 8 the differ, of the greater extreme. } counterplac’d
So, the mixture requird will be 10 bufhels of wheat, and
8 of rye.—Proof : As 18 (the fum of the buthels, 10 -f'- 8)
to (6oo -} 336) 936 (d. the total of the price of 10
bufhels, at 6od; and 8 buthels, at 42d.)—So is 1
(bufhel of the mixture) to 52z (d. the mean rate. -
d| For example: A wintner would make a mixture of
malaga (worth 7s 6d a-gallon) with canary (at 65 9d
a-gallon) fherry (at 55 a-gallon) and white wine (at 45
3d a-gallon) what quantity of each muft he take, that
the mixture may be fold for 6s, a-gallon?——Anfw,
o Malaga § 21 9o Malaga § 12
d ?: .Whit% { 18 ) 6o Shergla 18
*729 6o Sherry 9 81 Canary § 21
81 Canary {12 51 White { ¢
—Suppofe it were requird that the whole mixture thould
[ of 20 gallons: Say, As 6o (the number of the gal-
lons of all the wines, found by the differences) to z1 (the
gallons of malaga found by the differences) So is zo (the
number of the gallons required to be mixt) to 7 (the gal-
lons of malaga, fought). And fo of the reft.
For example: A . tobacconiff would mix three forts of
€ ltobacco together: to-wit, one fort of 184 a-pounds ano-
ther, of 224; and a third, of 2s. How much of each
muft he take, that the mixture may be fold for 204 a-
pound ?!—Anfaw. (by linking the odd extreme to each of
the others; and counterplacing the difference of the rates,
twice to the odd-one ;

72d,

Jd20
&
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8 244} 69 - Canyrumb. {9 12 15 .
{20922 - - 29i692p0rginthelame | 3 4 5
24 - -2 2 praport. as )

3 45
for 6:2::9:3, &c. in infmitom.

The rule here 1s (indeed) limited, in its immediate effe&t,
o the different anfwers found by the various methods of
inking the fimples; which can be done only a certain li-
mited number of ways:—Yet, from this rule we can find an
nfinit number of other folutions. Thus, (1) Take any me-
‘hod of linking thefimples: then take thequantities arifing
from that method ; and, if you increafe, or diminith each
of them, in the fame proportion (i.e. by equal multipli-
cation, or divifion) thefe new quantities are alfo -true an-
fwers; for that very reafon that they are proportional to
thofe arifing immediatly from the linking, and:differences :
becaufe, if two quantities of two fimples make a balance
of gain er lofs, with refpe&t to the mixture-price; fo
muft double, or triple, or the half, ora third part, or an
other proportion of thefe quantities. And, hecaufe thefe
quantities may be increas’d, or diminifh’d, in an infinite
variety of proportions ; therefore it is plain, that we may
proceed from an infinit variety of {olutions. (z) Or
if we only encreafe, or diminifh, the alternate, or corre-
fpondent differences of any pair of fimples, that are
linkt-together; or of any two, or more pairs, leaving the
reft as d%ey are: we roay thus, 3lfo, proceed to an infinite
number of {olutions.

For example: How mauch malaga, at 75 64 the gal-
lon; fherry, at 5s the gallon; and white-wine, at 45 34
the n, muft be mixt with 18 gallons of canary, at6s
qod tie lon ; that the whole mixture may be fold at 6 s
the gallon?—dzfw. (the differences being found, as
afore, note <) As 12 (the quantity of canary, found by
the differences of the rates) to 18 (the quantity of ca-
nary given) So (1) z1 (the quantity of malaga, found by
the differences of the rates) to 314 (the quantity of the
malaga fought) (2) 18 (asafore) to 27 gallons of whitg-
wine, &c.’ y Su. ; 4 mal

For example : e it were requird to mix mala
at7s 6d t,g{e loxll),Powith cz:um.ry,e?:tl 65 9d the gallcha;
fherry, at 5sthe gallon; and white-wine, at 45 34 the
gallon; fo as that the whole mixture may be go gallons,
10 be fold for 65 the gallon: How-much of each fort will

compofe
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compofe the mixture!—.4x/av.(the differences being found,
as afore, n. €) As 6o (the fum of the differences) to go
(the quantity of the mixture) So (1) 21 (the difference,
or quantity of malaga, found by the difference of the rates)
to 31 } (the quantity of malaga for the mixture fought)
{(2) 18 (the difference) to 27 (the quantity of the wine)
&c.

Note—1. In mixtures, one ingredicnt may be fuch, as to
bear no walue in the mixture ; but only to encreafe the
quantity, and diminith the value. Therefore let its rate

reprefented by o : as water mixt with wine; brafs, or
other alloy, mixtwith gold and filver. For example: (1)
If 8 gallons of wine, at g fhillings per gallon ; 12 gallons,
at 8+, are mixt together : how much water muft be added
to make the mixture worth only 65 per gallon? (Ax/av.)
I find the mixture-rate of the 8 gallons, and 12 gallons:
then, I take 20 gallons at that rate, to mix with water,
whofe rate is 05 which is done according to the inftruc-
tions in note f. (2) A gold{mith would mix gold 18 carats
fine, 20 carats fine, 24 carats fine; and a quantity of al-
loy, to make the mixture 19 carats fine: How much muft
be taken of each? Reprefent the rate of the alloy by o,
and proceed as in cafe 2d.—II. Befide the mixture of Ii-
quors, or any other kind of things, the fame rules are ap-

licable where perfons are the fubje&ts. Thus: (1) 8 men,
ing boarded at therate of 6/ a quarter, for every man;

6 women, at 5/ for each woman; and 4 children, at 2/
for each child: How much does each perfon pay a quar-
ter; taking them at an equal rate, one with another?
This is plainly a queftion of alligation medial ; and to be
folvd that manner. (2) If the quarter’s board for a
manis 5/, fora woman 4/, fora child 3/, and for a fer-
vant 1/: How many men, women, children, and fervants
may be taken to board ; fo as their board, at an equal
rate, may come to 3/ g, for each perfon? This is alfo
a plain queftion of alligation alternaté.—III. ‘The rules
of alligation may alfo be applied to the mixture of bo-
dies, with refpett to their fpecific grawities, (or bulks,
which is in effett the fame thing) thus: (1) If there are
given the fpecific bulks of feveral bodies (or fpecific gra-
vities, by which the bulks may be found) together with
the quantities or weights of each put into a mixture.
(Example) Suppofe 10 o-maés of metal, whole ﬁxi:;f;;
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bulk is 3 (that is, 3 cubical inches to 1 ounce) are mixt
with 14 ounces of another, whofe fpecific bulk is 2:
Whiat is the fpecific bulk of the mixture? (Anfaw.) 12:
found thus : If 1 ounce makes 3 cubical inches, 10 ounces
will make 30: and, if 1 0z makes 2 ; then 14 oz make
28: and; laltly, if 24 (i. ¢. 10and 14) ounces make 58
(i.e. 30 and 28) cubical inches; 1 oz will make 1Z.
Then, the fpecific gravities of the metals that are mixt,
and of the compound, arc %, %, 2. (2) Having the
fpecific bulks (or gravities, by which the bulks are found)
of feveral bodies to be mixt, and the fpecific bulk (or
oravity) to which a mixture of thefe bodies are to be re-
duc’d: To find the proportional quantities to be taken
_fof each; that the mixture may bear the given rate of the

fpecific bulk {or gravity) Tale the given {pecific bulks of the
bodies to be mixt: link them together: then take, and
place their differences from the fpecific bulk of the mix-
ture, the fame way as taught in alligation alternate ; and
you have the anlwer. (Exazple) Suppofe two metals,
whereof the one has 2 cubical inches to 1 1b weight, and
the other §: What proportion of weight of each muft be
taken, to make the mixture 3 cubical inches to 1 lb.
(Azfav.) 21b of the 1t to every one of the other, asin
the margin. (Notc) By this rule is the famous queftion
folvd about Hiero, king of Syracufe’s

crown: He gave a certain quantity of 5§ 2]2 2
pure gold to makea crown: but fufpec- & 3 3
tng the goldfmith had mixt filver with & ~ 5|1 3

it, he defird Archimedes to difcover it,

if poflible ; who did it by this means: When he went in.
to a bathing tub, he refle@ted that every body, immerft in
water, muft put as much water out of its place as is equal,
in bulk, to it-felf. ‘Therefore he took & quantity of pure
¢old, and another of filver, ecach of the weight of the
crewn; or, as fome fay, caufd a crown to be made of
pure gold; and another, of filver; each of the fame

weight with the firft crown; and meafurd their fpecific

bulks by the bulks of the quantities of water put out of
its place’ by the immerfion of each of the three crowns

‘or of the fufpe@ted crown, and of each of the maffes of
pure gold and filver; which would put-out the fame |
;uantity of water, whatever fhape they were in) and, by |
comparifon of the three fpecific bulss, he found hm}vl !
™ muc
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[much gold and filver was in the mixt crown ; which may
be done after the manner of the example in note °.

The mixture of copper with gold and filver (calld the
alloy) is partly to make thofe metals harder for wears
and partly to defray the expenfes of coining; no feigno-
rage * being now paid for coining mony,

Seignorage is a duty belonging to a prince for the coin-
ing of mony; which has been different, in different na-
tions, and reigns.——In England, in the 18th year of
K. Charles II, it was abolifht by an a&t of parliament ;
by which it was enaéted that all mony fhould be ftruck
at the publi¢ expenfe. So that weight is returnd for
weight to all perfons, who carry their gold and filver to
the mint.

That is, If any quantity, or weight, of fine gold be
divided into 24 equal parts, (calld carats) and 22 of thofe
equal parts be mixt with 2 of the like parts of copper ;
that mixture is calld Szandard gold: on which the gold-
{miths generaly work. NB. (1) The old fterling, or
right ftandard gold of England (which obtaind till the
18th of Henry VIII) was z3 car. 3} grains of fine
gold, and L grain of alloy: which alloy, according to
the red book, might be filver, or copper. (z) If, by af-
faying any quantity of gold by the coppel [or crucitie,
in which it is melted] it lofes nothing of its weight; it is

. |fine gold *. If the lofs be 5 part they call it 23 ca-

rats fine, or one carrat better than ftandard. If it has loft
,—’,{- parts; itis 22 carats fine, or ftandard: if ;% ; itis
Taid to be 21 carats fine, or rather, one carat worfe than
ftandard : and fo in proportion, as it happens to be better,
or worfe. _
But it is obfervd, that, what care foever is taken in.
urifying gold, to clear it from drofs; it can newver be
Erougbt 20 24 carats; but, fill, comes thort of 1 of a ca-
rat, or one grain. This grain they call a 16th: and this
16th they divide into two 8ths; and each of thofe 8ths
into two 16ths: on which calculation, they fay gold may
be purified as far as the firft 16th of the fecond 8th; but
no further. v .
That is, Eleven ounces, and two penny-weight of fine
filver, and eighteen penny-weight of copper, being melt-
ed together, is eilteemd the trce ftandard for filver coin,

Cz - , calld
p
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calld Sterling filver. Andfo, in proportion, for a greater,
or lefler quantity, than for gold.

The «walue is here given in round numbers: in the
notes, more precifely. ——NB. In different reigns the
value of gold and filver has been raifd, and lowerd. V.
Folkes, Leake, Nummi britannici hiftoria, &c.

A pound averdupois of copper is coind into 23 pence.
Therefore (1) the Weight of a balf-penny is 3.82 drams
{2) and the Value of an ounce 5.7 farthings.

By the indentures of themint (43 ElL 2 C. 1. 22 C. 2.
1 J.2.) 625 were to be coind out of a Pound-troy of
filver.——The true Weight, therefore (1) of a crown is
about 1 dw. 8.496 gr. (2) of a filling 92.903% grains.

By the indenture of the mint (22 C. 2) 44} guineas
were to be coind out of a Pourd-troy of gold. — The
true Weight of a guinea, therefore, is 129.43 gr.—— and
(at the rate of 21s. per guinea) the Value (1) of an
ounceis £ 3 18 1, 2.697 (2) of a grain q 7.812L.

Nearly. V. notes ¢ &.——NB. To find the Value of
Forcign Ceins, according to the prefent value of the Eng-
‘lifh (fuppofe, for inftance, a piece 23 car. 2 gr. fine)
|Having found the finenefs by the coppel—To know
‘the walue of an ounce of it, fay: As 22 car.\(the finenefs
'of the Englith ftandard) to 41 (the value of an ounce of
‘our coin) fois 23 car. 2 gr. (the finenefs of the foreign
.coin). Then——For the walue of the coin, fay: If LE?
wvaleeof 10zbe £ 4 5 § 1.8; what will be the value
‘of a coin, weighing fo-much (as it is found to weigh).

| ANNUITIES.
I. In ARREARS.

LAt Simple interefl.
‘NN * [in Arrears ] at Simple inte-
4 ;Cgl: ,flimd (I) the Amount °, thus :
im of the {€rj ’ 4 1
tI dd N %efs"to th’ years, lefs 1¢ into
(II) An-
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3
4

5
6
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1

1

—

1

N

13

(II) -&'nnuity’ : the Amount by. Sim into
Rate, more the years; gives &.

(IIl) Rdte: A, lefs N into T, by N into
Sum of fer.lefs 1 ®,

(IV) Time: Take N'into R’ (the firft térm
of a prég by that difference)

Thén take the Sim of the féries: Add N
into nlimber more by one ‘, '

. A4t Compound interef?.

A’'mn (in Arrears) at Cempound intereft:,
Find (V) the Amount, thus:

Geo-prog Rate to the number o’th’years -,
into N fum o’th’ feries . :

(VI) A'nnuity’: the Améunt by th’ Amount of
1’ (into th’Time) pound ™.

(VII) Time: A of P-correfpond by its P:
Rate invelve to the quotient "
‘Rate . i . .findby . ... Adlgedra .

II. The Purcuase,
1. For a CERTAIN NuMBER of YEARS.
L Ar Simple interef.

Ann [Purchafe] Simple intereft * ( VIII)
Wirth? :Sum of difcounts fer each Year ¢.

(IX) A'nmuity : given Worth by Wérth of
1 péund for years.given .

(X) Fime: N by feries of A of 1 pdund
till.the quéte gives Worth given *.

C3 o i
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. At Compound interef?.

14| A’'nn  (Purchafe) Compound intereft (XI}

Woirth to find : principal-fum find,

15|6f which the ‘N’s 1 year’s intereft: Thén,

Worth of that for the Time—Then,

16| This Prefent Woérth from its principal—

The Remainder’s the Worth of the N
fought .

19|(XII) A'nnuity : Worth of N fought, by

Worth of 1 pound for Time ®.

18{(XIIl) Time: Find a principal, whereéf 1

year’s Intereft is the N—Hence

19| Take given Worth—The remainder’s the

Worth of that principal—Then, That

20! Principal by its Worth gives the power of

2

-t

the Time for the years fought ™.

2. For EvEr. '
Ann (for Ever) at Cémp. int. (XIV) the
Worth, the Principal-fum is :

a2|of which 1 year’s intereft is the Rént, or N

2

2

2

2

SN

>

AN

given *,

(XV) Rate (for ever) the Wérth more annu-
ity by the Worth, is 7.

(XVI) Annuity (for ever) the Worth into Rate
lefs the Worth, is *.

3. IN REVERsION. |
Ann (in Reverfion**) at Compound intereft:
To find (XVII) the Palue: .
(1) Firft find the Worth (2) Then, what P

will amount to that worth, till Commence-
ment *°,

N (XVIII)
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An annuity, or Penfion, is a fum of
money payable, every year, for a certain
number of years, or for ever. And
though it be divided into half year-,
or quarterly payments *, jt ftill goes un-
der the general name of annuity ; be-
caufe the whole payments make fo much
in a year. '

NB.—Tke initial letters, in the fol-
lowing queftions and folutions, are the
fame as in the article Intereft, note 3.—
For the readier calcilating of anmuities,
it is generaly thought the moft conve-
nient method, to have tables ready-
made, extending to the greateft numbeér

bufinefs; and for feveral rates of inte-
reft, that are moft likely to occur: by
means of which the anfwers of the moit
ufeful problems may be eafily found *.
—But, inafmuch as the greateft burthen
of the work is the finding the power
or produét of the rate, or fum of it, and
1 year’s intereft, multiplied continu-
aly into itfelf, as the rules direct (which,
if the number of years in the queftion is
Ercat, becomes very tedious) it may fuf-

ce to give a table of the powers of fe-
veral rates of intereft carried to a con-
venient length ; which are the amounts
of 1/ principal for 1, 2z, &c. years, at
compound intereft, according to pro-
blem V. 4, That in the margin, at g

Jper cent, to 31 years; is an example,

of ‘years that ordinarily occur in that

Annuities  1¢
(XVII) Principal: (1) Find A till cémm (2)
Thenwhat N will prodiice that A, for time <,
(XIX)Time: Find Atill commeénce. (2) Then,.
what T will give that A, for time %,

. INn Case or FinEs;
take the needful directions inNotes, as follow e,

AMoOUNTS
of 1/at 5 per cent,
for a year, &c.

1.05
1.025
1.157525
1.2155060
1.276281
1.340096
1.407100~
1.477455.
1.551328
1.628895
1.710339
1.795856
1.885649
1.679932
2.078328
2.182874
2.292018
2.40691g
2.526950
2.653298
2.785962
2.925261
3.071524
3.225100
3386355
3-555673
3.733456
3.920129
4.116135
4:321942
4.53803
w
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which may be extended to more years ; and the like made
for other rites of intereft J.. V Fraétions, note ™.

The problems, that follow under this head, are calcu-
lated on the fuppofition of annual paym.cnts : but the rules
are.applicable to half-yeariy or quarterly-paid annuities,
the fame way as to yearly payments: only taking T to
reprefent the number of half-ycars, or quarters, that an
annuity continues; R, the intereft of 1/ for 1 or § of a
year ; and N, the half-year's, or quarter’s payment.

F1 The tables, -which are common upon this fubje&, are
limited to 1/.—Thus, we have tables (1) of the amounts
of 1/, for 30 or go years, at feveral rates, compound
intereft. (2) of the prefent averths of 1/, due after any
number of years, from 1 to 30 or §0. (3) of the amounts
of 1/ annuity. (4) of the prefent worths of 1/annuity
{5) of the annuity to be purchas’d for 1/.—By means of
which the anfwer to the feveral problems is not a little
facilitated.
+| NB. This table was made by completing the multipli-
cation at every ftep; and then taking the firft 6 decimal
places. Alfo, when the figure in the 7th place exceeded
[;, 1 was added to the 6th place : which makes the error
efs ; only it makes it exceffive, inftead of defetive.
b| Ao annuity is faid to be éz arrears; when the debtor
keeps it in his hand for a certain number of years, paying
:lhc whole at laft with intereft, for every year after it falls
ue.
<] The amount of an annuity, forborn for any num-
ber of years, is the total of the feveral years with the in-
tereft due upon each—NB. If an annuity is to be bought
off, or paid all-at-once, at the very begining of the
firft year; the price, which ought to be paid for it, dif-
counting for the advancement, is calld the prefent averth
of it for {o many years.
d | For cxample. Seven years : the fum of the feries,. lefs
1% is14 2434 44 54 6 =21: found (more
readily) by progreffion, thus: 1 4 6 =7 : then 6 (the
feries) x 7 the fum of the extremes 1 and 6) = 4z
—2z2z==21.
* | Whatever the time is, there is due upon the firft year’s
annuity as many years intcreft as the whole number of
years lefs; and gradualy 1 lefs upon every fucceeding
year, ta the laft but one: upon which there is due one

A year's

»
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year’s intereft, and none upon the lat. Wherefore, in
the whole, there is due as many years intereft of the an-
nuity, as the fum of the feries, 1, 2, 3, &c. to the num-
ber of years lefs one.—Confequently, one year’s intereft,
multiplied by this fum muft be the whole intereft due:
to which the whole annuities being added; the fum is
plainly the amount.

The éntereft of the arnuity is—the rate; if the annuity
be 1/—the produtt of therate and annuity ; if the annw-
ty be morethan 1/,

That is, the product of the annuity and time, or the
whole annui?'.

Fer example. [Given ntr; to find A] What is the
amount of 5o/ annuity for 7 years, allowing fimple in-
tereft, at 5/ per cent, for every year after it falls due?
—Anfw. Els'-——l x i 4~ nt =a] 21 (the fum of the
feries of the number of years, lefs 1) x 2.50 (the pro-
du& of the rate and annuity) = g2.5 (the whole in-
tereft due upon the annuity) 1-1 350 (the produ& of
time and annuity) = 4o2.5: that is, 402/, 10s; the
amount fought.

For example: [Givenart; to find N] What anmuity
will, in 7 years, amount to 402/ 10s: allowing g per
cent, fimple intereft >—dnfw. [ —— == n| 4025 (the
amount) -~ 8.05 (the fum of the feries 21) x .0¢ (the rate).
+ 7 (thetime) — 5o/; the annuity fought."

For example: [Giver ant; to find R] At what rate
of intereft will an annuity of 50/ amount-to 402/ 105,

in 7 years, at fimple intereft?

Anfw. ?——n—:ﬁ =r
402.5 (the amount) — 350/ (the annuity 5o, x 7, the
years) = gz.f -~ 1050 (the annuity 50/, x 21 the fam
of the feries, lefs 1 ) = .05, the rate fought.

Viz. 1 +2+é+4+5+6=21.

For example : [Given anr; to find T] In what time:
will g0/ annuity amount to 402/ 10s,at 5 per cent.
50’:’%’2’;;’__’ (irn 2m 3m 4m sm 6m
>cforthe 125+ 5+ 75+ 104 125 4+ 15
firlt term Sums : 7.5 15 25 37.5 §52.5

of E_ pro- i x50 : 150 200 2§50 300 350
‘emion. " : -
ghen,pro, Sums: 157.5 215 275 3775 4%;5
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ceed as in the margin: where it may be obfervd (1) that
2.5 is the common difference of the progreflion : for,
2.5x2.6==45: and 54 25 ==7.5: &c. (2) that z.5
(the 1ft term) x 5 (the 2d term) = 7.5 (plac’d undcr the
zd term) and 25 4 tfn -+ 75 (advancing to the third ftep)
=14 (plac'd under the third term) &c. (3) that 5o (the
annuity) x 3 (the number of the terms fumd, more by
1) = 150 (plac’d under the fecond term) and, likewife,
icto x 4 == 200 (under the third place) &c. (4) that the
ams of the feries, and the produéts of 5o, added toge-
ther, bring us (in courfe, at the fifth ftep) to a fum equal
to the given amount. (5) that the number multiplied into
the annuity, in that laft ftep (viz. 7) is the time fought.
—NB. If you never find a fum equal to the amount ;
then the problem is impoflible in whole years.
k! That is, of the geometrical (rrogreﬁion——Make 1, the

lcaft term ; the rate, the fecond ; which confequently, is
the ratio of the progreflion, by which every term is to
be multiplicd, to produce the next.—— Carry this to as
many terms as there are years Its fum is the amount
of 1/ annuity for the given time.
1| The fum of the ferics for the given time *, multiplied
into the given annuity, gives the amount fought.

For example: [Givennrt; to find A] What is the
amount of an annuity of 40/, to continue § years, allow-

ing compound intereft at § per cent. 4n/av. [:—_tl xn=a

Of a geometrical progreflion, begining with 1, whofe
ratio is 1.05, the fifth term is ,.55% = 1.2155062¢5 ¢
and the fum of the feriesis 5.52563125 4. which mul-
tiplied into 40, the produét is 221.02525, the amount of
o/ annuity. ,
*| T find the fum moft eafily ; multiply the laft term into
the rate (or ratio) which produces a power of the rate,
whofe index is the time; and, from the produ& take 1,
the firft term : then, divide the remainder by the rate
lefs 1: the quote is the fum. V. note ¥.
+| For, .53° = 1.2762815626 ; and ,355° —1
‘= 276281562¢ : which divided by 1.05 —1, or .o5;
the quote is §.52563125, the amount of 1/ annuity for §
cars.
m ¢ For example : [Givenart; to find N] What annuity
will amount to 221/ 64, in § years, at the rate of § per
: cent,
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cent, compound intereft? Anfaw. [;’T] 221.025 (the

amount given) - §.52563125 (r}he amount of 1/ annui-
in ears) = 39.999 == 39/ 19s 11d 3¢, &c. or
.?.'ol niar};y: which?t?v%uld.havge begx prccifel}g 5 had we
taken 221/0s 6.06d (or 221.02525) for the amount,
as in the preceding preblem.
n| For example: [Givenanr; to find T] In what time
will 40/ annuity amount to 221.0z525/ at the rate of
5 per cent—Anfw. To find a correfponding princr;ga.l,
fay .o5: 1 :: 40:800. Then 800 (the correfponding
principal) 4= 221.02525 == 1021.02525 : which, divided
y 800, the quote is 12762815625 ; equal to the fifth
power of 1.0§, or ;5;3°: fo that § is the number of
years fought.
o. Here,and in the following problems, I might fay, with
Mr Malcolm (p. 608) that, There is no rule, within my
limits, that will folve this problem—But, as Mr Hill
(p- 343) has helpt us to an arithmetical expedient ; the
reader will not be difpleasd with a clearer and concifer
account of it; which I have given under the head of Ap-
proximation.
P The rule, here given, is that of Kerfey, fupported
againft Moreland, Ward, &c. by Malcolm: and is cer-
tainly true, in confiftence with the fuppos’d condition, or
agreement of the allowing fimple intereft ; but not abfo-
lutely fo. For, if we enquire what (in ftri€t equity, and
juftice) ought to be paid for the annuity ; then, the rule
does not thow it: fince it gives too-much. 'T'he true
ice, Mr Malcolm (arithm. 6.10. p. 600) obferves, muft
e found by difcounting compound intereft. Nor 1s this
'contrai'y to law: for, though, when an annuity is in
arrears, the law forbids taking compound intereft ;
yet, in the purchafe of an annuity, if the buyer of-
fers fuch a price, as allows him compound intereft for
the advance of his mony; he does nothing contra-
ry to the law; becaufe, in buying, a man may offer
what price he thinks fit: and he has this good reafon for
it, that, by futting-out his mony, and lifting it, at eve-
ry year’s end, he can improve 1t by compourd intercit.
But, to fhow, further, how unjuft fimple intereft is, in the
purchafe of annuities ; Mr Malcolm gives us an cxample.
‘An annuity of 50/ is to be bought for 4o yeast, difcount-
IRg

‘,‘
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ing fimple intereft, at 5 per cent. 'The price, accordin,
to Moreland’s rule, is 1316/ 135 44: a fum, of whi
one year's intereft exceeds the annuity. Would not
one think, then, he had madea pretty bargain, to give, for
an annuity to continue only 40 years, a fum, which would
yield him a greater yearly intereft for ever? If it is alfo
calculated by the other rule; the fame will happen, as
(he tells us) he has atualy found : though it is much lefs
than the other; as it does not exceed 1100. ,
For example: [Givenart; to find W] What is the
prefent worth of an amuity of 100/, to continue § years,
difcounting at the rate of 6 per cent, or .06 to 1/——
Anfw. Find the prefent worth of each year, by itfelf,
difcounting from the time it falls due (V. Rebate) the fum
of all thefe is the prefent worth fought.

years as to fois to

1 1.06 1 100 .33962
Thus the \ 2 1.12 1100 23.28?71 .
Amount of{ 3 >is<1.18 1 160 84.74576 > 3
/.. . for J4 1.24 1 100  80.64516
5 1.30 1 300  76.92307

] ‘ 425-93932

NB. The work will be fomewhat eafier, if you find
the prefent worth of 1/ annuity for the given time ; and,
then, multiply that by the given annuity. The product is
the prefent. worth: becaufe of the propo:tionality of
annuities, and their prefent worths.

For example : [Given r t w ; to find N] What annuity,
to continue § years, is worth 220/ prefent worth ; allow-
ing fimple intereft at ; per cent P—Anfw. 4.3641 (the
prefent worth of 1/ for § years) =~ 220 (the prefent
worth of the annuity fought) = §0.399, the annuity
fought.

Fgar example: [Given nwr; to find T] What time
muft an annuity of §o/ 8 continue, to be worth 220/
ready mony, at the rate of § per cent?—Arfw. 50.4
(the annuity) -~ 1.05 (the amount of 1/ for 1 year)
= 48. And 504 - 1.10 (the annuity of 1/ for 2
years) = 45.818. And 50.4 =~ 1.15 (the amount of
1/ for 3 years) = 43.827. . And 50.4 - 1.20 (the a-
mount of 1/ for 4 years) = 4z. And 50.4 -+ l.;l;

. > (the
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(the amount of 1/ for 5 years) = 40.32-——Then 48
-+ 45.818 -te:3.82.7 + 42 4 40.32 = 219.965.—
This fum, then, being nearly the value of 220, the pre-
fent worth given: the number of quates (to-wit, §) is
the number of years fought.

For example: What is the prefent worth of an annuity
of 40/, to continue § years, difcounting at 5 per cent?
——Ayfw. (1) To finda principal fum, whereof 1 year’s
intereft 1s the annuity (to-wit, 40/.).Say, .05:1:: 40:
8aa. Then (2) To find the prefent worth of 800/ (the
principal fum found) Say i.o5 (the amount of 1/ for
5 years) involv'd g times, == 1.276281 (the prefent
worth of 1/ for § years) and 800 -~ 1.276281 —
626.8212 (thedprefexxt worth of 800/) (3) Then 626.
8212, fubtralted from 8oo (its principal) gives 173.1788
(the prefent worth of the annuity fought).

" For example: What annuity, to continue § years, will
be purchasd for 173/ 35 74 allowing compound intereft
at § per cent?—Anfaw. 173.1788 (the prefent worth of
the annuity fought) <- 4.329 (the prefent worth of 1/
annuity, § years) = 40.004 (the annuity fought).

For example: What time muft an annuity of 40/ con.
tinpe, to be worth (of ready mony) 173/ 35 74; allowing
5 per cent, compound intereft —An/w. (1) 8ool. (the
principal fought *)—173.1788 (the given worth) = 626.
8212 (the prefent worth of 800/, due at the end of the
time fou‘ght) Then 8co - 626.8212 == 1.27678 (the
power of the sth root, ncarly) So, the time fought is 5
years, '

Found, as in problem XI. .

For example : What is the price of a perpetual annuity
of 40/, difcounting at 5 per cent, compound intereft ?

—-Anfav. [FE;": W] 1.05 (the rate}— 1 = .05. Then,

As .05 (the rate lefs 1) to 1: Sois 40/ (the annuity) to
8oo/ (the price, or prefent worth of the annuity to con-
tinue for-ever)—ANste, The reafon of this rule feems of
its fclf obvious. For, it is plain, that, Since a year’s in-
tereft of the price is the annuity : therefore there can nei-
ther more, nor lefs, be made of theprice than of the annui-
ty f’l whether we employ it by fimple, or compourd inte-
reft.

For example: In the precDeding quettion fgiven wn

|
[
|
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to find R) Say ["—t—": r] 8oo (the worth) 4 40

(the annuity) == 840 =~ 800 = 1.05 (the Rate.)

For example : In the preceding <}:leﬁion [given wr; to
find N) Say [wr—w = n] 8oo (the worth) x 1.05 (the
rate) = 840 —800 (the worth) = 40/ (the annuity).

An annuity or yearly rent, in reverfion, is, whenit is
not to be enterd upon till after fome time, or number of
years are paft.

For example: Suppofe it were requird to compute the
prefent worth of 75/, yearly rent; which is not to com-
mence, or be enterd-upon, till ten years hence, and then
to continue feven years after that time ; at 6 per cent, and
compeund intereft *—4n/aw. (1) Firft (by problem XI)
the prefent worth of 75/, to continue 7 years at 6 per
cent compound intereft, will be found to be 418.6783.
{2) Then (by problem XII) the principal of that wo
(viz. 418.6752/) or_the fum it will amount-to, put-out
10 years, will be found to be 233.7877. That fum,
therefore, is the prefent worth of 75/ per annum, in re-
verfion, &c. as was requir'd.

For example : What annuity, or yearly rent, to be en-
terd-upon ten years hence, and then to continue feven
years ; may be purchasd for 233/ 155 94, ready mony;
atep per cent, and compound intereft —Anfw. (1) Firft
(by V) the amount of 233.7877/ (the prefent worth of
an annuity to be enterd-upen after 10 years, at 6 per
cent, compound intereft) will be found 418.6752 /. (2)
'I'hen (by VI) the yearly rent (which, being fold, will
produce that amount for the prefent worth, at the fame
rate, and forborn 7 years) will be 75/ (the annuity
fought). .

For example: The prefent worth of a leafe in rever-
fionis 233.7877/. The leafe is 75/ a-year; and com-
mences 10 years hence; and the allowance to the pur-
chafer is 6 per cent. I would know the time of its con-
tinuance.—Anfaw. (1) Firft (by V) the amount of 233.
17877 (the worth given) is 418.6752. (2) Then (by VII)
the time (which the yearly rent, given, is fold-for, to pro-
duce that amount for the prefent worth at the fame rate)
Lwill be 7 years.

Annuities, and rents of houfes, or lands, are of the

fame nature; whergin the fame queftions occur as to their
o being
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being in arrears, or being purchasd—But, with refpe&t
to leafes, there arife queftiorfs with fome different circum -
ftances, owing to the praftife of takinﬁ what they call
| fines : which 1s a fum of mony paid at the begining of the
leafe, befides the yearly rent —The following queftions,
with a general direQion for the folution, will be fuffici-
ent on this fubjeét. :

1. There is a piece of land worth 20 pound yearly rent,
and 100/ fine, fora leafe of 21 years. The mafter is
willing to quit the fine, and increafe the rent: What
ought the rent to be?—~R«/e. Find what rent, or an-
nuity, to continue 21 years, 100/ will purchafe, dif-
counting at the agreed rate of intereft. The fum of that,
and the former rent, is the rent fought.—— Oébforae. It
the whole is not to be taken-away; find the annuity an-
{fwering to the part taken-away.

II. A piece of land is worth 12/, yearly rent, and a
fine of 30/, for 19 years. The farmer is willing to pay
more fine; and reduce the rent to 20/. What ought the
fine to be ?—Rule. Take the dificrence of the two rents
(30 and 20) and find the prefent worth of an annuity
equal to the difference for the fame time (19 years.) That
is the additional fine to be paid.—Oéfirwve. The fame
way the whole rent may be taken-away.

II1. There is a farm to be let for 21 years, at 10/,

yearly rent; and zo/fine. If the fame be let for 30
years at the fame rent; What ought the fine to be?—
Rule, Find what annuity 20/ will purchafe for 21 years,
at the agreed rate. That, added to the rent 10/, is the
true rent with no fine. Therefore, find the prefent
worth of that annuity, to continue jo years: itis the
fine fought.
IV. A perfon has feven years to run of a leafe of 21
[years; for which he paid 40/ fine, and 15/ yearly rent.
He would renew the leafe to 16 years from this time ;
that is, for 12 years after the firft leafe expires. What
fine ought he to pay Rul:. Find what rent, for zt
years, the given fum 4o/ will purchafe: Then, find the
prefent worth of this yearly rent to continue 12 years.
‘|Laitly, find the prefent worth of this laft prefent worth s
rebating for 7 year's time, that remains of the old leafc.
This is the fine to be paid.

D2 APPROXI.
d «
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APPROXIMATION.

pPROX.” a branch of Falfe, for the
finding the Rate of annuities *.

Rate to find, in the dofirin of anmuities, isa problem heft
folvd by algebra (V. Annuities, note ©) But, for the fake
of fuch as are unacquainted with that fcience, I have here
added, what Mr Hill (p. 343) recommends, in this cafe,
the expedient of approximation ; which he looks-upon as
the moft concife, and quickeft method we can ufe.—The
procedure is as follows :

In cafe of Arrears (annuities, amount, and time, being
given) make two or three trials, till you get the anfiver
betwixt two of the neareft refults. The nearer the re-
fults approach to the amount, the better. And, intereft be-
ing feldom above 10/ or under 5/ per cent, a fuppofition
between thefe two cannot err much from the truth, ‘Then
the work may-be performd by proportion——For cx-
emple: An annuity of 20/ per annum is offer'd to be let
for 180/ 10+, to be paid at the end of the faid term:
What intereft is alow’d in this bargain 7—A4xfa, Firft I
make a fuppofition at 8 per cent; and, by problem V,
(Annuit.) I find the amount, at that rate, to be 178.456;
which is too little by 2.044 /. . .Wherefore, becaufe I fee
I am near, I make my fecond trial at 8/ 105 per cent:
and, working as before, I find the amount to be 181.21 ;
whereby I fee I have overfhot the truth by 71 ; and I fee
the anfwer is bounded betwixt 8/ per cent, and8/ 10s
per cent. . . By thefetwo fuppofitions, and their refpec-
tive errors (as in the rule of Falfe) I find the rate as fol-
lows: (1) As 2.745 (the fum of the errors ; to-wit, 2.044
+ 71) w0 5 (the difference of the fuppofitions; to-wit,
8 -} 8.5) So is 2.044 (the former error) to .71 : which,
becaufe lefs than the true amount, being added to the for-
mer fuppofition, gives 8.371 (the rate of intereft fought:
(2) Or,As 2.745t0 .05 : Sois 71 (the latter error) to ;lzg:
which, becaufe more than the true amount, being fub-
traéted from the latter fuppofition gives 8.371; the rate

of the intereft fought, as afore. '

Incafe of Purchafing (annuity, prefent worth, and tim?

: L)
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of continuation, being given) proceed as before—— For
example : An annuity of 20/ per annum, to continue for
7 years, is fold for 100/ ready mony. What rate of
compound intereft has the purchafer, for the mony ?—
Anfav. (1) Firft I make my fappofition at g per cent:
and (by problem XI) I find the prefent worth of 20/
per annum, to continue 7 years, 15 100.659056; which
thould have been 100/: wherefore the error is .659056.
(2) Then, feeing the fuppofition was fhort, I make my
next fuppofition at g/ gs: and (by the fame prcblem) I
find that the faid annuity, for the fame time, will be
worth 99.82/; which fhould have been 100/: by which
I fee t.zat I have fupposd too-much ; and the error is
.18. (3) Then, As .839 (the fum of the errors) to .25
(the difference of the fuppofitions) So .18 (the latter error)
to .0536: which fubtract from the former fuppofition
(becaufe it was too-great) and there will remain g.1964
(or g/ 3s 114d) for the rate fought.

43

BARTER.

1 A'RTER, exchinge of commodities : the
rile to propértion *em s follows :

2| What’s to be changd, Value: thén, fee what
That will pirchafe of T other *.

3JI'f an advanc’d price of éne, a propdrtiona-
ble find for the other ®. -

For example: 'Two merchants barter.. 4 would cx-
change cw 5 3 14 of pepper (worth 3/ 105 a-pound)
with B, for cotton (worth 104 a-pound). How much
cotton muft B give to A for his pepper ? Anfw. (1)
Find the value of the pepper, thus: As1lbtof 3 10::
cw 5 3 14 to £ 20 11 3 (2) Then{ec how much cot-
ton that will purchafe, thus: Asioto1lb:: L2011 3
tocw 4 t 174, (3) And fo-much mut A kave for his
cw 5 3 14 of pepper.

b | For example: Two merchants barter, thus: 4 has
30 yards of cloth, worth gs 24 a-yard, ready mony ;
Dj b
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wt, in barter, willhave 115 a-yard. B has fhaloon,
vorth 25 1d a-yard, ready mony. Now, how-many
-ards of the fhaloon-muft B give, to make his gain, in
he barter, equal to that of A’s }——Anfw. (I) Having -
irtt found what advance B ought to make dper yard on
is fhaloon, in proportion to what 4 has done upon a
sard of his cloth, thus: Asgs 24 (the worth of the
sloth per cloth per yard) to 11s (the advanc'd price) fo
25 1d (the worth of the fhaloon fer yatd) to 25 64 (the
advanc’d price of the fhaloon ) (I1) Say, as before, note *,
‘1) As 1 yard to r1s (theadvanc’d price of one yard)
(o is 86 yards (the whole of the cloth) to 946+ (the ad-
vanc'd value of all the cloth). (z) Then, ?? 2564 will
buy 1 yard of fhaloon (at its advanc’d price) how-many
yards will 9465 buy? the anfwer will be 378% yards:
which is what B is to give of his fhaloon, to 4, for his
86 yards of broad cloth.

COMBINATION. .

‘oMB. or how-6ft any number of things

C may chinge their pofition *.

Changes: — -6nce 2 is 2.—then, 2 into 3 is
6 — then

6 into 4’s 24— and fo én °, to the térm
to-be-varied ¢:

So L--éf is adz ¢: P--oidy, uzoz: N--oztez,
taue : cieiyz °.

If two, or more, are the fime; the wbole
chinges by théfe of the fame Quote ",

Cheices. (1).0F, to the number #p multiply.
(2) 1%, to the fame number, downward.

(3) This by That divide: the quotient
gives the choices 2, -

NCompofitions : Of 2 in 10, Square; 6f 3 in

{\ 1o, Cube the numbers ",

=

Combina-
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Combinations are diftinguifht into changes, choices;
and compofitions—Changes (Permutations, Variations,
Alternations) are fuch combinations of any number of

{things, wherein refpet is had to the order of the whole,

either as to place, or fucceffion. (1) In regard of place;
when any number of things being proposd, the number
of different ways thefe things may be difpos’d in an equal
number of determind places; fo that they fhall never be

fall in the fame places. As, Suppofe 6 things, A, B, C,

D, E, F, areto be difpos’d in 6 places: This may be
done various ways, according to the different places every
one may poflefs, regard being ftill had to the whole: i. e,
if any two, or more of them change places: that makes
anew alternation, or order of the whole; though all

{the reft remain unchang’d. (2) In regard of fucee/fion;

when feveral things may be taken, or orderd in fuccef-

{ion one after another. For example, In the taking of A,

or B, or any one of them, 1ft, or 2d, &c. And, as the
taking any one of them 1ft, or 2d, &c. may be calld

1puting them in the 1f, or 2d, &c. place of the fuccef-

fion ; this fhows the coincidence of thefe two ways of

Jordering things as to the number of changes: for they

are reducible to one notion of place, either as it relates
to fpace (which is more ftrictly calld place) or to time,
or fucceflion; which, asto the number of changes, is the

|fame. For, places cannot be better diftinguifht than by
|numbering them 1ft, 2d, 3d, &c. and the order of fuc-

ceffion of things is diftinguifhable no other way than by
marking which thing is 1ft, 2d, 3d, &c.—+—Cheices (or

JEleétions) are combinations, which regard not the order

of the whole; but the way of taking aparticular number
out of the whole. Thus, fuppofe a lefler number of
things is to be taken out of a greater, and we are at li-

berty to take .them out of any part of the whole; the

number of ways this may be done, fo that fome (one, at
leat) fhall be different in every choice or combination,

1is calld the choices of that number of things in the

other. For example, If 4 men are to be drawn out’
of a 100, the number of ways this can be done, fo as
{fome one of them fhall. be a different man, is the choices
of 4 men (or any other thing) in 100.—— Compofitions
are limited ele®tions. Thus, conceive two or more dif-

e,
o

ferent fets (or fyftems) of things, containing eacli the
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fame, or a different number of things: then, fuppofe
we are td choofe, out of the whole, a number of things
either equal, or unequal to the number of fets, fo that we
take fome part out of every fet *; the number of
choices, thus limited, is calld the compofition of that
number of things, out of that number of fets. For ex-
ample: Suppofe 16 companies of men; 16 men may
be drawn out of thefe, various ways ; taking only 1 man
out of each company: and the number o% choices we
can make (with this limitation, of one out of each com-
pany) is the compofitions of 16 in the 16 companies.

#» | If poffible : that is, if the number of fets be greater
- [than the number to be chofen. For, then, we may take
any choice of a number of the fets, equal to the number
to be eletted.

bl Thkat is, Refuming the laft produ& (z4) and multi-
plying it into the next digit (5) &c.

For example : Inthis verfe (“Tu in me itaes, hem! in
te ut ego fum: ac tu me ibi ama, ut te ego amo hic
jam’) the words being 22, may be plac’d 1,124.000,
727.777,607.680,000 different ways.
d| . Tkat is, 5 things multiplied into 24 (the produt of
the preceding multiplications, or the changes of 4) ad-
mit of (adz) 120 variations : and, confequently, 6 (6
x 120) makes (oidy) 720: and {o of the reft.

c And thus may be known (without begining the fe-

ries) any changes, as far as 10. For (N--oztez, taue..
ei eiyz) 362,880 (the changes of 8) x g = 3.628,800;
and fo on *,

Examples: (I) Hereby may be known how many
ways the letters of a name, or word, may- be varied ; and
difterently difposd by
way of anagram: out of Roma Orma Mroa Arom
which thofe of ufe may Roam Oram Mrao Armo
be gatherd, negle¢ting Rmoa Omra Mora Aorm
the reft, As, forexam- Rmao Omar Moar Aomr
ple: the word ‘ Roma’,- Raom Oarm Maro Amro
confiting of 4 different Ramo QOamr Maor Amor
letters, may admit of 24
changes, as in the margin: of which only ramo, oram,
mora, maro, armo, amor, are fignificantt. {II) Six
gentlemen, that were traveling, met-together (by chance)
at a certain inn upon the road ; where they were fo

pleasd

.



-METI¥C Combination 43
pleasd with their hoft, and each dther’s eompany ; that,
n a frélic, théy rhade'a comtradt to flay at-that place, fo
loig as they, together with their hoft, could fit every day
in‘a different order, or ton, at dismer. This will be
fourid near 14 years. For, they, being made 7 with their
hoft, -will admit of o040 different pofitions: but 5040,
" {being divided by 3654, the number of days in one year,
wil give 13 years and 291 days. (III) In St. Mary le
Bow’s church, Cheagfide (before the fire, in 1666) were
12 bells. Suppofe it were requird to tell how many fe-
veral changes might have been rung upon thofe 12 bells ;
and, at a moddrate computation, how long -all thofe
changes would have been ringing once over. In Anfwer,
J(1) Firt 1 x2 x3x4x5x6Xx7x8x9x10xI11
x 12 == 479001600 the number of changes. (2) Then,
f{uppofing there might be rung 10 changes in one minute
(to-wit, 12 x 10 == 120 flrokes in a minute, which is
two fltrokes ina fecond of time) according to that rate,
there muft be allowd 47905160 minutes, to ring them
once over 4. (IV) The two following verfes [Lex, rex,
grex, res, {pes, jus, thus, fal, fol, (bona) lux, laus.
Mars, mors, fors, fraus, frx, ftyx, nox, crux, pus (mala)
vis, lis] the fenfe remaining good, and the verfe true,
may be varied 79833600 ways §: which would compofe
above 249 volumes; cach volume containing 2000 pages;
every page divided int6 two colmmns, and each column
to contain 8o verfes; which, at a penny the fheet, would
amount to 518 péunds, 15 fhillings; and, fuppofing
them bound for 5 fhillings a volume, the binding would
coft 62 powhds, s (hillings; and the worth of the whble
would be 581 pounds. (V) The 24 lcteers of the alpha-
bet will admit of 6204484017332394393600c0 fevéral
variations. If, with thefe, you take-in the feveral viria-
tions of 2, 3, 4, 5, 6, &c. letters; there will arife
thence fuch a vaft number of words, that if a man could
read 5o thoufand words in an hour, which is more than
the pfalms of David contain; and, if there were a hun-
dred thoufand millions of men, they would not fpeak
thefe words, according to their hourly proporiion before-
mentiond, ina hundred thoufand years; a thing feeming
moft impoffible and incredible, yet moft:certain and in-
fallible in compumtion.

Thus

.




Combination ARIT H-

Thus we learn how to find the number of changes of
any number of things. But, if it fhould alfo be requir’d
aCtualy o take them all out, or reprefent them (for ex-
ample) by letters: there is one certain method of pro-
ceeding, by which we can go through the whole, with
the greateft eafe and diftinétnefs ; fo as to run no hazard
(or the leaft poffibility) of omiting any change, or taking
any one oftener than once. This method will be made
clear by a few examples: (I) For two things, 2 b; the
changesare z; a b, and b a.

(II) For three things,abc;the abc]bacjcab
changes are 6, whichyou fee ¢ b| ca] ba
already taken-out in the mar-

gin ; only, to fave fuperfluous writing, they may be orderd
as above: where becaufe every letter poflefles the firft
place twice (to-wit, till the remaining two have chang’d
twice) therefore I write that letter down but once in the
1ft place, fuppofing it to belong to the 1ft place of the
next change,which 1s left not filld-up. (III) For 4 things,
a b c d; the changes are 24, as they are here repre-
fented : where every letter poffefles the firft place 6 times ;
(to-wit) till the remaining 3 have chang’d 6 times : whofe
changes are orderd the fame way as in the preceding
example.

2 b c dfb a ¢ djc a b d]d 2 b ¢
d c d ¢ d b c b

c b d c a d b a d b a ¢
d b d a d a c a

d b c d a ¢ d a b c a b
c b c a b a b a

(IV) For 5 things; a b ¢ d e, their changes are 120
(= Zt x §) taken as here reprefented. Where obferve,-
that, becaufe the changes of 4 are 24 ; fo, in taking-out
thofe of 5, every letter muft poffefs the 11t place 24 times ;

Abcdelcbdeldbcelebcd
: e d e d e ¢ d ¢
d ce dbe c be cbd
e ¢ e b e ¢ d b
e cd e bd ebc d b ¢
d ¢ db ¢ b ¢ b
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 Bacde]cadeldace|acd
ed e d ecf| dc
dce d ae c aejcad
ec e a e a da
ecd e a.d eac|d ac
d ¢ d a c a c 2
And fo on, .

i. e. till the remaining 4 letters make 24 changes¢: which
are taken-out according to the method of example 3.
——NB. (1) By thefe examples, the method for any other
number may be eafily underftood; one depending always
upon the preceding. So, if there were 6 things, whofe
changes are 720 (= 120 x 6) each of them muft poffefs
the 1ft place 120 times; to-wit, till the remaining §
make their 120 changes. And, obferve, that, asevery
letter has the 1ft place as oft as the changes of the re-
maining number; fo, while it poffefles the 1ft place,
the letter next it (in the firft change of thofe wherein it
has the 1ft place) poffeffes that next (or 2d) place, as oft
as the number of ‘changes .of the remaining letters after
this one : and, then, the next letter is advanc’d into that
2d place: and fo on; til} they are all fucceflively in the
2d places. The fameis to be obferv’d of the 3d, and
4th, &c. places. Then, when all the letters, after the
1ft, have pofieft the 2d place; anew letter is-advanc’d
into the 1it place: and, fo, the changes proceed with
that letter in the 1ft place, as it did before. (2) But, it
may be obfervd, that, The number of changes grow fo faft
upon the feries of numbers, that the changes of a fmall
number of things can never be all reprefented. For ex-
ample: The cianges,of 10 are 3628800 : and allow-
ing a man to take-out 300 of them every hour, it wpuld
coft him 304 days to finifh them all; though he warkt-
at-it night and day, without interruption. But, if we
only double the number of things; 7. e. take 20 : the
changes are 187,146.308,321.280,000 ; fo great a num-
ber, that, if a man could take-out goo of them ever,

hour, it would take-him upwards of 4z thoufand million
of years to finifh them all. For, divide the changes by
500, the quote is 374.292,616.642,560 hours; which,
divided by 24, quotes 15.595,525.693,3;1.0 days ; which
makes 42,727.330,666 years, and 70 days. (3) As to

the combinations, diftinguifht by the names of tbpimk
an
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wnd comgofigions, the dofrin.of them is toe abftrufe; and
[ far pgt of the way of ardinary aceafiens ; that it would
be improper to, treay of them in a fyfem of this nature.
The cprious may be fatisfied with what they will find on
this fubject in Malcolm, arithm. 5. 6. p. 51 4. '

If the word Philjppa_were given, which confifts of 8
letters, of which (withbut confidering thofe which are
of the. fasae fort) the changes will be 40320 but becaufe
[ is. twice.repeated, divide 40330 by 2, the on
two letters; and the quote.1s 26160 and this, divided
sgain, by 6 (the changes on 3, becaufe P is thrice re- .
peated) gives in the quotient 3360 ; which are the changes
in the word Philippa.  Or, It I had divided 40320 by 12
(becaufe 2 times 6 is 12) the.quotient would give, in the
anfwer, at one aperation, the {ane as befare.

If two bells more:had heen added to.the aforefaid 12 ;
they would have advanc’d the.number of changes {and
confequently the time) beyand common belief. For 14
bells would require. (at the fame rate. of ringing as before)
about 16574 years to ring all their different changes.

For, ig we fuppofe the words bana, and mala, continu-
aly to keep the {ame. (to-wit, the 1oth) place, the reft
being 11 in number, (indiffevently changing place with
any other in the fame verfe) the number of variations of
11 places will be 39916800 : which, doubled (for the
number of changes in both verfes) makes 79833600.

For example.~==Of 6 things, whereof 3 are the fame,
to find the changes: Say, the whole changes of 6 diffe-
rent things are 720; thaofe of - are 6: then, 720 -6
== 120.—Suppofe 8 notes of mufic, whereof 3 are the
fame, and 2 are the fame; but different from the former
3; and both different from the remaining 3 (as fa, fa,
fa, fol, fol, la, mi, fa) What is the variety in the
fucceffion of thefe 8 notes ? (Aufaw.) The changes of 8
different notes are 40320: of 2z there are 2, and of 3
there are 6: then 2 x 6 == 12; and 40320 =~ 12 =
3360, the variety fought.

Thus, the choices oF 4 1N gare 126. For (1) 1 x
2 x 3 x 4 (the feries, upwards, to.the number to be
cle@ed) multiplied continually together, == 24. (2) 9 x
18 x 7 x 6 (the feries, downwards, to the fame number
jof terms, out of which the election is to be made) mul-
’ i . tiplied
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fiplied -continualy together, = 3024. (3) Then, 302
-~ 24 == 126, the number of th'?é choicess of 4 in 93‘. ¢
To take-sut all the eletions of any
number out of a greater, themethod 2 b ¢la d o
may be conceivd from the following' a b d
example.~——The eleQtions of 3 outof 2 b e
d

—r—

b

things (a, b, ¢, d, €) are 10: the
i 2 of which isasin the mar- * ¢ ¢
in; and may be taken-out, thus: a ¢ e
rft, 1 take-out the three firft letters as
Jthey fland in order, a b c: then I put another in the
firft place lfon the night) fucceffively in the order of the
ers, tillthere is not another behind : then I put a new
letter in the fecend place (on the right) keeping it there
till I change all the letters in
order, that are in the firf 4 b ¢
LI:&C: : and, then, I puta new
fetter in the third place, keep-
mg it there till iP all
the letters in the fecond place, d
as oft as poffible ; that 15, fo
as thére remain enow behind, .
make-outthe number: and, - e
ith each of thefe, in the fe-
cond place, I changeall thofe
in the firft place: and fo on, ¢
if there are more things elet-
ed; as may appear from the
following example.~——The
eleGtions of 4 in 7 things
ta, b, c,d,e f g) 2ress;
as in the margin : the order d e
of which, being carefuly con- d e
. §fiderd, is fuficient direfion
for any other cafe... Only it may be obfervd, that,
when g comes in the firft place (on the right) the leter,
in the fecond place, is chang’d; and there it ftands, till
g comes aﬁain in the firft place, and then it is chang’d
again ; and fo on, till f comes in the fecond place: and
then the letter, in the 3d place, is chang’d; and foit
ftands till the fame changes, as before, fall upon the firft
and fecond places; that is, till f g come together in the
firk and feosgnd places: and then the lokter, in the lxgd
E places

b
b
—
c

f
e f
d
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place, is again chang’d: and fo it goeson till € comes in
the third place ; and then the 4th place is chang’d; and
{o on, till fuch a letter comes in the lafk place; that, what
are behind jn the order of the letters do jukt make-up the
number ele&ed.

& | NB. (1) Inany given number of quantities, the num-
- |ber of combinations increafe, gradualy, till you come a-
bout the mean gumbers; and dccra.(!e, gradualy, again.
So, in 8 quantities, there are mare combinations of 3
and 5, than of 2 and 6; and more of 2 and 6, than of
1 and 7: as may be feen in the follawing table. (z) If, .
the number of quantities be even, }

the number of places fhows the great- 1) - 8
| eft number of combinations, thatcaa 2 28
be made in thofe quantities. So, if 3 56
the number of quantities be 83 the 3 4 Un § —J 79
of which.s 4, fhows the greateft num- 5 =9 56
ber of combinations in thefe ities. 6 28
will be of 4 in 8, as in the table. 7 8
But (3) If the number of the quanti- 8 L 1

ties be .0dd; then thofe £ numbers,
which are next together, and whofe fum is equal w:the
given number of quantities ; thow the greateft numbes of
combinations. So, of 7 quantities, the greatet number
. Jof gombinatiops will be of 3 and 4

&mﬁdaiﬂ7;andueequal,asin 1 7
e table.——Example. How many 2 | 23
locks, whofe wards differ, may be 3 In = =4 35
gnlockt with a key of 8 feveral wards? 4 (" 7 =3 35
f,A"f""') zgén locks: 8 whereof may g 21

ave one fingle ward; . 28, double 6 7

wards; 56, treble wards; -70, four
wards; ¢6, five wards; 28, fix wards; 8, feven wards;
and 11 ight wards: as appears by the upper table
in the margin. - . :
. And fo on, increafing the poruers, according as your
-{number of quantities increafe.—For example (1) What
number of chances are there on 2, 3, 4, §, and 6 dice ?
(Anfav.) On 2z dice (by fquaring the 6 fides, will be found)
36 chances: on 3 (by cubing the fides) 216: .0 4
{by incrcafing the powers) 1296: on §, 77762 tn 6,
140036, . (I}) What number ofcompoh;tions of "3 Reers
Yin 200 (Anfw.) §900; the eube of .z0. {(IlI) Whart
. . number
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hole alphabet ?
tameter

. m:I!XAMETBR.
horrida.  af] gnea ia.
barbara. larida. effera.
¥ l ‘Fam. figna, damna.
bella. vincla. fiftra. caftra.
fcorta. l:elaf
Sequi. foris. pati. tuis.
clc:mei‘.l patet, put?: palam.
ferunt.
Premonftrant. proritant,
promittunt.  protendunt.
producunt.  monftrabunt.
progignent.  pranarrant.
promulgant,
Tempora. pocula. pre-
/ |Ha. verbera. lumina. fos-
. . agmina. crimina. fi-
dera. .
Dura. fepe. quzdam.
acerba. prava. multa, - di-
ra. nigra. feva. :

Combination 5

: Tmmber of "combinations of 6 'letters, in 24, or in the
w (Anfaw.)

cube of z4. (IV) What number of hexameter and pen-
verfes, may be made out of the following lines ?

1911029763 the fquard

PENTAMETER.

Tetrica. ardua. perfida.
improba. fordida. ~impia.

iftia. turpia. noxia.

Preftabunt. prafcribunt.
concludunt. pradicunt. per-
ficiunt. confummant. con-
glomerant. fignificant. pro.
curant.

Dura. ata. vina. verba.,
difta. fafta. labra. arma.
aftra, ‘

Dolofa. pudenda. pro-
terva. nefanda. cruenta,

fu; . molefta, finifira.
mpe,rba : .

a.

Nova. aliis. tibi. viris.
fcio. mea. malis. vides.
mihi.

NB. Take any one aword
out of each line, and you vwill
bave a trae werfe.

(Anfw.) (1) In the Hexameters : there being 6. lines,
9 words in every line; the fquard cube of ¢ gives
531441 * (2) In the Pentameters : there being § lines,
and g words in every line § tiie lXxi{olid, ar 5th powexi, of

, gives veries. (3) In o: a number
gf vgerfes,sx?x(:t1 gvould make?’ above 4559\2:12111& as big as
Virgil+. (V) What number of compofitions may there
be of the 24 letters.of the alphabet, accounting them by
1 and 1, by.2and 2, by 3and 3, and fo on to. 24 ?
(An‘{l-zg.) l'g) If we accol.gtt, cach time, 24 ; the anfwer
wWo! 13339357768502841244490814728 6.
(2) But, if we are go ﬁm{;:n the numbers prece‘si”ngiq
geometrical progreffion under it (according to the rule in
progreflion) the ftating will be 23 : 24 : ~¥333735776-

1850384”4449081472843775: 1391724288887252-
N I Ea : 999425
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1999425128493402200 ; which is the nember of compo-

?m'ons fought.

So many verfes may be made out of the tables of hex-
ameters, without taking netice of the permutation of
places. For, you may change moft of the 1ft, and the
tth line, into the sth, and 2d line,

For 590490 (the number of verfes, that may be made
by the words in the table above) <~ 13016 (the numbes
of verfes in Virgil) = 45 volumes, and 4775 verfes—NB.
To give this feat an air of myftery .. . 'The author, .John
Pezer (Sept. 29, 1677) diftributed the letters of thofe words
into tables. (1) For the Hexameters there are 6 tables:
each table has 10 cells a-rofs : and as many as are ne-
ceflary t6 complete the words downwards. In thefe,

Jthe letters are fo difposd, that, if you take any of the

firft g, and add every gth till the word is completed ; you
will 9have the feveral s\)vt.ct;rds as in the tables; and, yby
| that means, as hexameter verfe. (2) For the Pentame-
iers, the method is the fung., . And, to ftrengthen the pa-
radox, he ewtitled the piece Artificial Verfifying; where-
by any one of ordinary capacity, though he underftands
oz one word of latin, may be taught immediatly tomake
2yv49o hexamgter- and pentameter verfes, true latin,
ree verfe, aond goodl fenfe. .

" DIVISION,
1'v % (1) Say How-6ft -for in -dénd ®;
or the 1ft in the 1'ft <.~ (2) By the
anfwer (wbhich is to be plac’d in the quotient)
Multiply-fér; {3) and the préduct Subtralt
from the -dend, by addition . :
Thén, for next fiép, advance 1”in the -dénd ;
and count-back, i’th’ remainder,
S6 many as are i’th’ -{6r: There begin, as at
firft ; and fay, How-oft, &c¢. .  °
| VB. If by the 2d you Bérrow no mdre than

“you Pay by the 1ft: Right .
v o Com-
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CoMPENDIUMS. :
6|Ciphers, i’th’® end of the -for; Set-off fo-ma~
ny places i’th’ -dend ; Reft &. e
7|-for fingle Digits Quote under; the Reft to
the next place prefixing . .

CoMPouND DivisionN
8{of Different Denominations: -fee Practice.

a] ‘'There are other ways of divifion ; 6 of which may be
feen in Webfter, and g in Allingham. The followin
(of which [ find no account in authors) is offerd as muc
the fortefl, and eaficft; and,; by the difpofition of the fi-’
gures, the moft commodious for operation, proof, valu-
ation of remainders, &c. *. V. notes ¢ ¢, —~The Expedients
for the dividing large fums, are by Logarithms, by Ne-
|per’s bones (V. Multiplication, note b) and by Tabula-
ting. V. Tabulating. ' ,
| Ay example will fhew the difference: Here, in fo fhore
afum, inthe com=. - . i
mon way, there The Common way. By my Rula

areno;ii"is’(miig 24) ::;2',2‘89(505.{: 1212289 ¢24

than 18 figures'to . 10241 §o512

o

v;rite; in theo- . 122

ther, only4, or 5. y e e -
Befide :hf’ﬁra%f 120

ling fituation of = = g

the feveral mem- ) ;:

Bers of the ope- = . T

ration ; more par- -

ticularly of the -+ 1%

divifor, and quo- L

tient: whichare 0

at fuch a diftance, - ’

asrender it inconvegient to multiply the-one into the othes.
b| For example: To divide 36 by 12, fay Howioft @
(th’eosivifor) in 36 (the Dividend): or The 12ves in
36" —Anflv. 3; the '&_xoﬁent, without any Remainde; *.
S B B RN - - der
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,' wit, the 2d under the 2d) =6. "~ ., 3 A
‘§Then's xt =340 (asinthe: p_ "  ~ Duotionr

Y 2d Step, advance one placgin the di- 365365 1 i_zr>
{vidend, to-witsto 3; and conni-back 02156
*§(in the remakder) {o-many figdtes a3 o

Divifion ARITH.

For 3 x 12 == 36, which & the fureft methodofProT’;
to-wit, If the quotient, mukiplied imto the divifor, plus
the remainder, be equal tp the dividend: but, for a
thorter, V. Proof.

Mr Hatton, in his mathematical manual (p. 183) a-
mong his numerical novelties, obferves that the number
362880 may be continualy divided by a different digic,
from 1 to g inclufive; without any remainder of any of
the dividends : which cannot be faid of any other.

For example: To divide 365 by 121, fay How-oft 1
(the ift of the divi -for) in 3 (the 3t of the divi -nd) : or,
rather (taking the two firft) How-oft 12 in 36.—Anfwer,

13. V. note 4. (NB) But here arifes a Digiculty, to-wit, To

hit-upon the proper anfwer, To fettle this Point is the
bufinefs of lme 3. .

For example : " 'To divide 365 by 121, fay, as above
(note €} Theones in 3—Anfw. 3; which fet-down in
the quotient, as in the margin. Then, by this anfwer,

. {multply 121 (the divifor) and, at the fame time, at each

flep, fubtra& the produ& (without fetting-it-down) from

365 (the dividend) Saying 3 x 1 == 3 «}- 2 + (to be fe¢- -
- §down, as you ?&ak it, ynder  p. -2 Divifor
u <z

the §»viz. the 3d under the 3d)

=3 Thenzxz2=64o it A
(tp gc fet-down under the 6-,{;0- ,322 { ; 2r -

orryil
lat) == 3. So, the Quotient is

43 the Remainder (which, in working with the pen, may

be feparated, by-a dot or comma, from the reft of the re-

Jmainder) 2: i. e, y3¢. V. Frattions, and Rule-of-three,

note b IIL IV, _ o

Rather than 3 from 5, and there remaing 2. V. Sub~
tra@ion.—NB. The advantage of this method of fulb-
traction is, that the laft ‘fonnd in the mouth of the opé-
rator does more readily temind him of whathe borroxd;
and fo fecures againft miltakes ingnying, _

Fer example: To divide 365365 by 121, fay (1) far

&g, 26 in note-.  Then (2) for the

*i_h'e Birft dividual, or paitial dividend, How-oft 1 in 3,

‘8019

there
by
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2

2

there are places in the divifor, to-wit, 3 : fo, thereckon-
ing will end'in-0: which (fince you cannqt have 1 jn o)

- | enter in the quotient. . Then (3) for the 3d Step, do as

in the 2d; and the reckoning will end in 2 : and There
begin, asat firft; and fay How-oft 1 in2, &c. 'Then
"(4) for the 4th Step, do as inthe laft; and the reckoning
w*ill'end"at 11 -and There, again, begin, as at firft;
and fay, asafore, How-oft 1 in 11, &c. V. note,
For example : In the 4th ftep of note <, the queftion is

‘fHow-oft 1 in 117 anfwer 9 (mote than which is never

I

to be enterd into the quotient). Now, 7o fee avhetber it
awill'go; that is, whether it be not too-much; fay (in
operating by the 1t figure) 9 x 1 == 9 —= 11 (remains)
2, to pay. Then (in'operating the 2d figure) fay 9 x
2 == 18 : which, to fubtra&t it from 6, obliges to borrow
no more than 2. So, fince, By the 2d, you borrow no more
than you pay in the firft, you ate right; Cﬁrovided you
have taken the firft-}éfs thun what is too-much. ’

Tbus, Dividing (1) by 10, is cuting-off the laft ﬁ'{:ﬁe
of the dividend. (2) by 20, js halvipg all but the laft,
(3) by 200, all but the two laft, &c.—~which places,
thereby fet-off, are to be confiderd as the reft, or remajin-
der.

That is, To divide by a fingla digit, or any two fuch
as can be managd as one (e. g 11, 12, &c.) without

ing-down the divifor, place the quatient under the di-
vidend: and, for the mamer and ufe of working in. this
way, V. Reduftion, note 3, 1, = o

"EQUATION.

ams (into th’ times) to the true time;
bén what is due, at different’ times, may
(at 6nce) be difcharged b, c
. Equation of Payments is, when feveral debts are payable
at feveral terms (bearing no intereft till after the term of

@‘ ‘Qu?. As the fiims aré to 1°: So the

fpayment} to find a term, at -which (if they are Il payd)
’ ) neither
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neither debtor nor creditor lofes any thing. The doing
of this is calld equating the eem::zf payment ; that is,
reducing them to one.

For example: A is indebted to B, 100/; to be paid
at the end of three months: alfo 200/ ; to be paid at the
end of 4 months : and 300/; to be paid at the end of §
months : Now, to prevent the trouble of many meeti
they agree to have but one payment of the three fums,
at one time : The queftion is, when that muft be, withoot
lofs to either.—— Anfw. As 6oo (/. the fums, or total
of the debts) to 1: So 2600 (/. the fums, each into
their time) to 4 § months: at the end of which time, if
the 600/ be payd, neither party will fuftain lofs.

O R

miore accurately and unexceptionally
(according to Mr Malcolm, 6. 10)
as in the anfwer to the following queflion :

There is 100/, ble 1 year hence ; and 105/, pay~
able: 3 years hmcga:y;Vhat isy the equated time, as.llowing
fimple intereft at § per cent per annum ?

100/ the firft debt:| 100/ the one debt:
. 105 withint, at g/} x 1 its time ==|x 3 its time =< .

205 - 5 (theint.==41 | 100 the product. | 315 the produ&t. -

(~(tbefumof times)4 |  Then yoo 4+ 315 == 415 =, §
| The(Dnumb.found: 45} — 83 4 3 (thé produé of the two
times) = 86 (the II number found). Then the fquare of
45 (the I number) is 2025 : of which the } part is §06.2¢ :
from which taking 86 (the II number) the difference is
420:2¢ : the fquare toot of which s 20. f‘. ~—"This, fub-~
trafted * from 22.5 {the § of number I) gives z (years)
the true anfwer 4. =~ ‘

NB. This root, being added to, or fubtratted from the
4 of the.I number ; the fum, or the difference,” will be
the time fought~—"To0 know awbich is the anfwer; you
muft apply both, atcording to the conditions of the quef-
tion. ‘Thus (r) If you take the fum; then, if that is a
time greater than the time to the laft-payable debt; the
difference will be the time fought. Or (2) If you take

105/, the others

the difference ; and that be lefs than the time to the term Of,

the firii-payable debt ; the fum is the time fought. But
(3) Having tried either, and found it betwixt the terms

of

.
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of paymest of the twedebts; you may try if the dther
does not caft it beyond the laft, or within the firft term :
for, in this cafe, that, which was firft tried, is the an-
fwer. ' But (4) If both give times betwixt the two given
tarmp ; then you muft examin which of them will make
an equality of intereft, and difcount. V. Rebate.

This s allo provd by application. For this time (to-
Lm't, 2) being exaéily in the middle betwixt the two given
times; the mteref of 100/, for 1 year, is equal to the dife
count of 105/, for 1 year; each of them being 1/.

NB. If there bé more debts than tawo ; find an equated
time for the two, that are firft payable. Then confider
their {fom as a debt payable at rg:t equated time. And,
find another equated time for that debt, andthe next of the
given debts. And, fo on, through as many as are given.

"EVOLUTION.

‘v. the refélving a power into the pirts
it’s composd-of % ‘
dre is the produét 6f any number into it
felf*: And
Ciibe’s the {quare into th’ fame nGmber ©:
The Higher powers rife in proportion %

Square 0 Extraét
is to find the fide of an area given.
For the MANNER fee Notee: For the Ust fee Note f.

“Wher dny tramber '(calld, on this occafion, the roof) is
'drawn into it felf; and, afterwards, into that produd,
&c. it is fuid to be fo often involud into it felf ; and takes
the name ‘of 4 Poeer. Thus — 2 x 2 is the Square; or
2d power — 2 x 2 x 2 is the Cube, or 3d power - 2
x 2 x 2 x 2 is the Biquadrat, or 4th power —- 2 X 2
x 2 x 2 x 24§ the Swiblid, or 5th power — &c. -

Thus g i» the {quare of the roet 3: to-wit, 3 x 3

2_ * Tous
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Thus 27 is the cube of the rdot 3 : to-wit, 3x 3=9g
X 3 = 27.

”’I‘he root, {quare, and cube, take their names from
eometrical extenfions. (1) A Root is reprefented by a
ine, or fide; having but one extenfion, to-wit, that of
length only. (2) The Square is a plane, or ﬁinn of two
dimenfions ; having equal length and breadth. (3) The
Cube is a folid body of three dimenfions; havin, e&:al
length, breadth, and thicknefs—— But, bcyunﬁ fe
three, nature proceeds not, as to local extenfion: that is,
the nature of place or fpace admits no room for other
ways of extenfion, 1thmf ength, brud:'o'fe and thicknefs :
Neither is it poffible to form, or com any figure, or
body, beyondptohat of afolid. And, therefore, all the
fuperior powers above the cube, or third power (as the
Biquadrat, or fourth power ; the Surfolid, or fifth power,

&c. *) are beft expﬁn?n'd and underftood by a rank or
feries of numbers in geametrical proportion. For inftance,
fuppofe any rank of geometrical proportionals, whofe firft
term and ratio are the fame: and to them let there be
aflignd a feries of pumbers in arithmetical progreflion, be-
g\i}ning witl‘}an ’lIl‘!illit, or 1; whofe cqmmon difference is 1
(V.Progreffion) Thus :
Then agre thefe num- 1} 2 % lg 5 66 . z% E'?f_"
bers, in geometrical * 4 32 04 .
progreffion, produc’d by a continued multiplication of the
firft term into it felf. And thefe in arithmetical pro-
reflion (calld- the indices, or exponents of the powers)
ow what degree,. or power, each term in the geome-:
trical proportion is of. For example, in the above feries,
2 is both the firft term or root, and common ratio of the
feries, Then z x 2 = 4 the (fecond term, or) fquare:
And 2z x. 2 x 2 (or 4 x 2) = 8, the (third term, or)
cube : &c.

The Superior powers had particular names among the
antients: but they are very complex and burthenfome to
the memory ; and tend no way to the improvement, or
eafinefs of the fcience : whereas it is obvious that we have
no_more to do, but diftinguifh them by their order in the
feries of produ&s, calling the firft product the firft power ;
the fecond produgt, the fecond power ; and fo on: where-
by thefe names do, of themfelves, in a very fimple and
eafy manner, diftinguith the feveral powers, in confe-

quence
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_{quence of the general definition of a power : for they ex-
prefs the number of multiplications of the root in the pro-
.|duction of each power; which the ancient names do net.
—NB. On fgccouat c&f this conveniency it is, that, though
the terms of root and powers, properly {peaking, ought
always to be contradiftinguifht ; fo that the rod%x&s o%:l
. |fhould be calld powers: yet, here, the root is al
{calld the firft power ; that the fame figures might, both
4exprefs the number of the faltor, and give denomination
to the power.
e| The mbaf of extralling the Square rost is as follows :
point-
ed the refolv-  Divifors  Refolvend  Roots
end (begining pemAaemy Ay ~AA

{withumits) ac- 3 . ., . 1o27435p1% | 320
*Jcording to the % ..... 127 ’ lgzogi
mmberofpla- 640. . ... . 34589  intoitfelf .
cesinthepow- 6410 . ... .. 256416  gives
er fto-wit, 2, .., ., ..... 00000 102745 &c.
for the {quare

root; 3, farthe cube; 4, for the biquadrat ; &c ]—En-
ter into your quotient 3 (the greateft fquare that is con-
taind in the firft period pointed-out to the left-hand) and
multiply it into it felf (3 x 3) fubtraéh’ng the product
(to-wit, a‘fmm the period: the remainder will be 1
is remainder (1) Bring-down the next period

{(to-wit, 27) {2) Then, doubling the quotient-root (ta-
wit, 3) for a divifor, afk how-oft 6 in 12, the unit-
place being excluded.. (3) The anfwer, 2, enter in the
quotient : (4) And fubtraét the fquare of it (to-wit, 2 x 2
. {=) 4 from 7: remains 3; which fet-down underneath.
1(4) Then multifly it into the divifor 6; and fubtraét it
from the reft .of the refolvend, as in common divifion :
remains o.—To the remainder, (to-wit, 3) in like man-
ner, (1) Bringo—down the next period (to-wit, 45) (2)
And, having doubled the quotient-roots (to-wit, 32) for
a new divifor (3) Afk how-oft 64 (the doubled roots)
in 34, the unit excluded, as before. (4) Theanfwer, o,
enter in the quotient, and in the divifor alfo. And—To
the vefblvend (1) Bring-down the next period (to-wit,
16) (2) And afk how-oft 640in 3458 (all.of the refolv-
end but the unit’s place) or 6 in 34 : put the anfwer (to-
wit, ) in the quotient. (3) Then, fubtraét the fquare t;t

— ] O

i
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it (to-wit, 5§ x § =3) 85 feoms (g9, borsowing 2, teayit)
2g: remains 4. (4) Then, mukiply it inte the divifor {to -
wit, 640) and fubtrall the produds from the reft of the
refolvend : the whole remawder will be 2564.——To
this, agaia, bring-dewn the next periad ; and prooced as
afore *.—PRrOOF: 32054 x 32054 == 1027458916 .
NB. (1) er::tthet::ﬁ)lv 1 not aﬂ:tue _
pumber, according to power (thet is, is pot
a perfeét fguare. cube, &c.) fomething will remain after
the extrattion has been made through all the peints..
Such numbers are calld /urd nembess ; and their roots can
never be truly found : but will become a continued fe-
ries adhﬁnin;n; Et:h;h;mrmdndu there be fill annext
ciphers according as er requires, to-wit,
b')lv) twos, in the %qua.re; threes, in?zve cube ; foursia the
biquadrat, &c. and the operations continued-on as be-
fore. For example, if jt were requird to extzaét the
fquare root of 6968 ; the lgft remainder willbe 79; to
which add co; and proceed as by rule: the fquare will
come-out in dccunai (by continuing to ciphers)
14748, &c. And, in this manner, the root of a furd nym-
ber may be continued-on to what exafinefs yau pleafe,
but cannot be truly found. (2) What is here done in whole
numbers, l;m;z bed:!n: (in like manner) in dgcinals, and
mixt num| : as alfo in fraftions; by changin
the given fra&ions into deci::ﬁ: 8
For the Cube, or other Higher poaver, the Method is the
fame ; the differences being accommodated according to
the nature of the power. Thus — [Rule] Every lE.ll'd
figure, begining from unity, is firft to be pointed; if the
root to be extrated bea cubic ome: or every fifth ;it be a
guadrato-cubic (er of the fifth power) amd then, fuch a
gure is to be writ in the quotient, whofe greateft pow-
er (that is, whale cube, if it bea cubic pewer; or whofe
quadrato-cube, if it be the fifth power, &c.) fhall either |
be equal to the figure or figures, before the firft point;
or next lefs under them. And then, having fubtrafted
that power, the next figure will be found by dividing the
remainder (augmented with the next figure of the refolvend)
by the next leaft power of the quotient multiplied into the
index of the power to be extra&ed ; that is, into the tri-
ple fquare, ¥f the root be a cubic one: or into the quin-
tuple biquadrat (that is, five times the biquadrat) thif
.the

L
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the root be of the fifth power, &c. And, having again
fubtracted the power of the whole quotient from the firft
refolvend, the third figure will be found by dividing that
remainder (augmented by the next figure of the refolvend)
- by the next leat power of the whole quotient, multiplied
by the index of the power to be extrafted. Thus [Ex-
ample] .To extra the cube root of 13312053, the
number is firft to be pointed after this manner, to-wit,
13312053 (to-wit, at unity, and every third figore from
it) then, you are to write the figure 2, whofe cubeis 8,
in the firft place of

the quotient; as, 13312055 (237
that which is the Subtratt cube 8
extleaftcubetothe 12) rem. 53 (4, 0r3
figures 13 (which is Sybtra& cube 12167

not a perfet cube 1587) rem. 11450 (...7

number) or as far 13312053
as the firft point; rem. .......0

and, having fub- :
tracted that cube, there will remain §; which being aug-
mented by the next figure of the refolvend g. and di-
vided by the triple fquare of the quotient 2, by feeking
how many times 3 x 4, or 12 is contain'd in §3 ; it gives
4, for the fecond figure of the quotient. But, fince the
ube of the quotient 24, to-wit, 13824, would come-out
too great to be fubtracted from the figures 13312, that
precede the fecond point ; there muft only 3 be writ in
the quotient. Then the quotient 23 being in a feparate
place multiplied by 23, gives the fquare §29; which
(again) multiplied by 23, gives the cube 12167: and
this, taken from 13312, will leave 1145; which aug-
mented by the next figure of the fefolvend o, and divided
by the triple fquare of the quotient 23 (to-wit) by feek-
ing how many times 3 x §z9 or 1587 is contain'd in
11450 it gives 7, for the third figure of the quotient.
‘Then the quotient 237, multiplied by 237, gives the
ftguare 56167 ; - which again, multiplied by 237, gives
e cube 13312053 ; and this, taken from the refolvend,
leaves o. ence it is evident that the root fought is

237. ” :
Tbe ufe of this ruleis very confiderable in many branches

of geom and other parts of the mathematics :
but, bec:\?e"'the ‘o‘perdtionsi? that thow the ufe ofm’ifi'
8 v "
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vould be unintelligible without a knowlege of the prin-
siples of thofe fciences; it would be abfurd to exemplify
he application of them here. V. Part II. pref.

EXCHANGE.

XCHANGE, the barter of Coins, accord-
ing to Par *, or to Courfe *, thus:
Coin, by reduétion, wvalue: exchange, by da-
vifion i’th’ fame name¢;
Or, by the rule-of-three, when it can’t well
be déne by divifion *.

Par of exchange is what one nation fbox/d allow another
in exchange ; which is certain and fixt, according te
the intrinfic value of the coins of each.

Courfe of exchange is what one nation awil/ allow ano-
ther inexchange; which is uncertain and contingent, {ome-
times more, fometimes lefs; according as mony is plen-
ty or fcarce, or according to the time allowd far pay-
ment, {Fc.—— For the thowing the exchange-valuc by in-
[pection, volumes of printed tables calculated at the ufual
rates, are in almoft every merchant’s counting-houfe.
The ufual exchange is, between London and (1)
France: in Crowns. (2) Germany : in Florins. (3) Ita-
k: in Ducats, or Pieces of 8. (4) Netherlands: in
Pundts. (5) Portugal: in Millreas. (6) Spain: in Ri-
als and Pieces of 8., . . For the value of which, &c. fee
the Tables, note ¢.

For example: To walue 118 crowns, 1 livre, 11 fous,
1 denier, and }; multiply the crowns into the number
of livres that make a crown, to-wit, 3; adding the 1
livre, and fo on, asin common redution, to the loweft
name ; to-wit, thirds of a denier: the produ&t will be
256000: which divided by 40 (the number of 3ds of a
denier, that make 1 penny cnglifh) gives 6400 4; that
is (by reduétion upwards) £ 26 13 4. '

For example : How-much french mony muft I
have inexchange for 40 marks? (Anfw.) Amarkis 13+ 4(;1;

'

bY
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that is, in the loweft name, 1604. 40 marks, therefore,
ar: (40 x 160) 6400 4: which divided by a french crown
(td-wit, 45 64) in the fame name (to-wit, 544) gives
118 crowns: remains 28; that is, in the next lower
iname (to-wit, livres) 1 livre. for, 3 (the number of livres
ina crown) x 28 = 84 =~ 54 == 133 livres. 'Then 30
(the remainder) x zo (the number of fous in a livre)
= 600 -~ §4 = 11 -5 fous. Then 6 (the remainder)
x 12 (the number of deniersina fou) = 72 -~ 54 =
1 18 or § denier. And fo-much muft I have for 40 marks—
I would have, in exchange for 309/ 85, an equal number
of crowns and dollars; the crowns, at 55 6 4; the dollars,
at 45 5d. (Anfw.) 309/ 85 = 74256d. And 55 64
x 45 §d = 119d. Then 74256 <~ 119 == 624, the
number of crowns and dollars I am to have.—— A Bill
of exchange * was accepted at London, for the payment
of 400/ fterling, for the like value deliverd in Amfter-
dam at 1/ 135 6d, for 1/ fterling.” How-much mony was
deliverd at Amfterdam ? Anfw. 670/ flemith. For, 1/
= 240d; and 1/ 135 64 == 4024. Then 240: 403
" |:: 4o00: 670, the anfwer requir'd. V. Pradtife.
® | The Form of a bill of exchange: Rotterdam, April
20, 1746, for £ 1272 13 4 flemith, at 335 44 per pound
fterling.  “At ufance, pay this my firft of exchange, unto
Mr. Edward Jones, or his order, twelve hindred feventy-
two pounds, thirteen fhillings, and four fpcnce flemith ;
exchange, at thirty-three fhillings and four pence per
pound fterling ; for the value receiv’d of Mr. John Hall ;
and account it to your humble fervant, Herman Vander-
flagen. ——Here Hall pays the mony in Holland (and
is calld the remittcr) to Vanderftagen (who is the draaver)
drawing his bill on the Varelfts, (his correfpondents at
London) to pay the value to Jones at London, who is
Hall’s correfpondent.’ To Melf. 4 and B Varelft, mer-
- [chants in London. Quett 1 rel o]

As it generaly bappens in Queftions (I) relating fimply

c, to the par of exchange, (II) wherein gain ar:dglq/}, a}:nd

the allowances to faciors, are confiderd, (III) or that re-
late to the arbitration of exchange.

I: In queflions relating fimply to the Par of exchange,
—. If thirroportion 15 given betwixt two fpecies di-
re@ly ; the folution is by one operation of the rule of
three. For example: A If‘m’.x'cha.nt, at Amfterdam, paid

z 150
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150 guilders for 13/ 15 s flerling, receivd by his corref-
pondent at London: (1) What is the rate of exchange ?
or what is 1 guilder valued-at in englith mony? . . . Say,
If 150 guil ive 13/ 15s; what will one guilder ?
An‘{:’. hud' (2) lnslt is ?ne und flerling valued-at
in dutch mony ? . . . Say, if 13/ 1§ s give 150 guilders s
what will 1 1}; Anfw. 101§ usild.-f-—gz. me: the pro-
portion is given between acﬁ of the two fpecies in que-
ttion, and a third fpecies: the folution is by two o
tions of the rule of three. For example, I would ex-
change 200 ducats, warth 7 s a-piece, for dollars at 45 84
a-piece. (1) How many dollars ought I to have? ...
Say, If one ducat give 7s? what 200? Anfw. 14007
Then, If 45 84 give one dollar, how many will 1400 s?
(2) If 45 84d give 1 dollar, how many will 757 Anfw.
13. fo that one ducat is worth 1§ doll. ... Then, fay,
If 1 dac‘.nsive 1} dollar; how many will 200 give? (3)
Had it only been requird to find the dire®t proportion
betwixt crowns and dollars: them, fay, If 7 s give 1z
ducat ; how many will 4: 84? Anfw. 3 of aducat . . .
Or, fay, If 45 84 give one dollar ; how many willg:?
w. 1} gollar.-—-g.. When the proportion is given
betwixt one fpecies and another ; betwixt this other and a
third ; betwixt this third and a fourth; and fo on; as far
as you pleafe to find the exchange betwixt the firft and
lait fpecies : the folution is by one fewer operationsof the
rule of three than there are different fpecies; in manner
of the following queftion: (For example) Exchange be-
twixt London and Amfterdam being at 1/ ferling for
38: flemifh ; betwixt Amfterdam and Francfort,’ at 6s
emifh for 66 cruitzers; betwixt Francfort and Paris at
4 cruitzers for one crown: what is the exchange, accord-
xfng to that ¢ourfe, betwixt London and Paris —Anfw. 1/
or 733 CIOWDS ; .
foun Ttrhus : Set: Lo‘n;i.__Angf. Francf. Paris
down the given 0= 3¢ — g6,
erms , as in the . —
margin; and, work- sgcm.=1 cn
EE) dfr:;n tﬁzeﬁ:lﬁ, 1/ = 385 = 418cru. = 735¢r.
Say: If 65 give 66 cru. what will 385 ? the anfwer is
418 cru. which is fet under Francf. Then, fay: If 54
cru, give 1 crown ; what 418¢ru.? theanfweris 7%%&2
WA
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which is fet under Paris. And, thus, the exchange be
twixt London and Paris is found to be at 1 /; for 723
crowns. (NB) (1) The undermoft line fhows not only the
exchange betwixt the firft and laft places; but alfo betwixt
any two of them: the quantities, in that line, being evi-
dently all equal in value, from the nature of the opera-
tion. (z) If there are two different given fpecies for one
place, they muft be reduced to one fpecies. So, if the
exchange betwixt Amfterdam and Francfort, were ex-
preft by 36 ftuyvers for 66 cruitzers.; then we muft firft
}reduce the 385 to fluyvers, or the 36 ftuyvers to fhillings,
by the known relation of ftuyvers and fhillings ; which is
6 ftuyvers to one fhilling, Or, if it were 36 ftuyvers for -
1 florin ; then you muft alfo reduce the 1 florin to cruit-
zers, or 66 cruitzers to florins. And, if this redu&ion
cannot be done ; that is, the relation of thefe fpecies is
not known, the queftion cannot be folvd. (3) If there
is another given quantity of the firft and laft place; to
find a quantity 6? equal value in the other, it is a plain
application of the rule of three, from the rate of exchange
found as was obferv’d upon the preceding queftion.
(4) All thefe operations of the rule of three may bg re-
duc’d to one divifion, thus: multiply the confequents of
all the proportions (that is the ﬁrl{) number under every
place) for a dividend ; and all the antecedents (or fecond
numbers under every place) except the firft, for a divi-
for: the quotient will Ee the number fought of the {pe-
cies of the laft place, equal to the number under the firft
Aplace. Thus, in the preceding example, 38 multiplied
into 66, produces 2508 [the number of crowns, being 1,
does not multiple)g hen 54, into 6, produces 324 :
and 2508, divided by 324, produces 73$ *.

The reafon of this will be manifeft, by confidering how
the feveral operations of the rule of three are made. _For,
the anfwer of the firft operation is the quote of 38 mul-
.} tiplied into 66, and the produ& divided by 6: which
38:66_ Then, for the fecond
operation, it is the laft anfwer multiplied into 1 (which

we may exprefs thus:

is till X%) and the produ®, divided by 54: which is
3—2—;’:%3 3 according to the dire@ion now given.- And,

F 3 \ bOW
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how many places fo-ever there be, the reafon is mani-
feftly the fame. V. Proportion.

IL. In queflions avberein Gatn and Lofs, and the Al-
lowances to FacTors are confiderd; the folution is as
follows: For example A, of London, draws upon B,
of Amfterdam, 500 guilders at 224 per guilder: for
which B redraws upon 4 at 214 per guilder, with pro-
vifion at § per cent, and ten guilders of brokerage. (1)
How much will 4 pay? and (z) Whether has he gaind
or loft? (Anfw.) g:y, As 1 guilder to 224: fois 500
guilders to 110004, receivd by 4 for the draught: Then,
As 1c0 to 3; fo 500 to zi, the provifiondueto B;
which, with 10 guilders brokerage, added to 500, makes
s12}: for which he draws on 4. Therefore, Say: As
1 guilder to 21;d: fo 512} to 110183}, So A4 (1) pays,
for the redraught, 11018}4; and (2) lofes 18}4. (NB)
(1) If A had remited to B, with orders to remit the value
back agdin: then, having found what B receives by A's
remitance: from that fubtra® B’s provifion, and bro-
kerage ; the remainder is what he remits to 4: whofe va-
lue being found, the comparifon of that, and of what 4
paid for the remitance, thows what he gains or lofes.
(2) If 4 draws upon B, and afterwards remits the value
to him ; he muft add the provifion, due to B, to the
Sum which B paid; and remit the total. (3) If B, by
A’'s order, draw-upon him, and afterwards remits him
the value; then B dedués his provifion, and double bro-
kerage, from what he receivd by the draught; and re-
mits the remainder. (4) In all the cafes, where £ draws,
or remits; you muft alfo confider what brokerage it may
have coft him, in order to know his gain or lofs. —If
exchangé from London to Amfterdam is at 15 104 for
1 guilder ; and to Paris, at 35 84 for 1 crown: alfo,
from Amfterdam to Paris, at 4o ftuyvers for 1 crown:
Whether is it more profitable that London remit direitly
to Paris, or by way of Amfterdam ? that is, remit to Am-
fterdam, to be remited from that to Paris, (Anfw.) Find
(by the rule of conjun& proportion) what 1/ fterling is
worth at Paris, according to the courfe with Amfterdam ;
‘fand, alfo, according to the exchange direétly with Paris:
the comparifon of thefe values of 1/ gives the anfwer.
(NB) (1) What allowance is due to the fattor at Amfer-
jdamis to be dedu&ted from the mony he receives; that &:
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the value of 1/ fterling in guilders: and the remainder is
what he remits to Paris. (2) If there are more than
3 places in the queftion; and the exchange is givenbe-
twixt one and another in a feries, and alfo betwixt the
firft and laft: to find which is moft profitable, to remit
from the firft to the laft place dire@ly, or through all
thefe places: you muft find what is the exchange between
the firft and laft place, according to the courfes through
jall the other places; and compare that with the given
exchange betwixt the firft and laft place. .

III. In queftions relating to awhat is call'd the ArBr-
TRATION of Exchange, the Solution is as follows: For
example——4, of Rochel orders B of Amfterdam to
draw upon him at 973 fols for 1 crown, and to remit the
fame to Hamburg at 34 fols, for 1 dollar. B, canngt
draw, but at g7 fols for 1 crown, how, ought he to re-
mit to follow his order? (Anfw.) at 333% fols for 1 dol-
lar : Found thus: as g7} to 97,0 34 to 333]. For, the
courfe being below the order in the draught to Rochel,
it ought to be fo proportionaly in the remittance to Ham-
burg . . . Or, the reafon of the work may be conceivd
thus: If, for 1 cro. which 4 pays at Rochel, he gets on-

ly 97 fols at Amfterdam, by the courfe ; inftead of 97§
Y(which was his order) then, - for 1 dollar, he receives
at Hamburg, he ought to pay propo:tionahfy‘_fcwer fols
than 34; which was his order.~——., of Amiterdam,
orders B of Amfterdam to remit to Rouen, at 10334
flemith, for 1 crown; and to , L )
draw the fame on him at 225 Coning. Amit. Rou.

fol:nxdi flemith: B caﬁnqt grol d cro,
w r 230 gros. How s 1033 = &
ought he to0 remi;‘, to follow 225 = 13 ]
his order? (Anfw.) At1013d :
flemith for one crown ; Found 330 = 1l
thus: as 230 to 225: fo is

1033 to 1013 For, if 4 pays at Coningfberg, more
gros than order (for 1/ receiv’d at Amfterdam) he
ought to reccive, proportionaly, more crowns than or-
der at Rouen (for 10344 paid at Amfterdam): or, which
is the fame thing, he ou‘gbt to pay proportionaly lefs than
order, at Amfterdam, for 1 crowg receivd at Rouen.

FALSE




Falfe ARITH-
F AL S E

ALSE *: Suppofitions and Errors multi-
ply crofs-ways: the Produtts,
idded, divide by the Sum of the errors;
if fupps more AND lefs *: But,
If more or flfeﬁ; fubtract, and the Difference
by th’ difference of err. div °.
If only ome fuppofition ; the truth may be
found by, proportion ‘.

When a queftion cannot readily be applied to the rule
of three, or any of the vulgar fules in arithmetic: the
beft expedient for fuch as are not acquainted with alge-
bra, is the rule of falfe (as it is.commonly calld) which
teaches us, by falfe terms fuppos’d, to difcover the true
terms requird.——By avay of diftinftion this rule may be
divided into that of fingle, or double pofition. (1) The
rule of fingle pofition is, when (at once, wiz.) by one
falfe pofition, we have means to difcover the true refo-
lution of the proposd queftion. V. noted. (z} The
rule of double pofition is, when two falfe pofitions are
fupposd for the folution of the queftion propounded, V.
note 8, &c.——To know avhether a queflion be refolvable
by the rule of falfe, or not (1) When a queftion requires.
fome given number to be divided by the number fought,
or any part of it: alfo when the number fought, or fome

t thereof is to be fquar’d, cub’d, &c: likewife, when
ome parts of the namber fought are to b¢ multiplied one
by the other: the ordinary rule of falfe will be ufelefs.
For example : ¢ What number is that, by which if 360 be
divided, the quotient will be 24? Here, if two pofie
tions, or feign’d numbers, be taken ; and 360 be divided
by each of them : the errors will not be in the fame pro-
portion with the differences between the two numbers
fought and the two feignd numbers: and therefore the
-ule of falfe will be usd in vain. Yet, if it be atkt
' What number is that, which being multiplied by 24,
he product will be 360’ the anfwer to this latter quef-

Hon
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tion is the fame with the anfwer to the former, and may
be found by the rule of falfe. (z) But, when the quef-
tion requires the number fought to be increaft, leflend,
multiplied, or divided by fome given number in any of
thofe cafes: fuch analogy will arife as will give the true
anfwer in the rule of falfe ; to-wit, when the firft error.
has fuch proportion to the fecond, as the difference be-
tween the number fought and the firft feignd number.
Obferve, therefore, what operation the queliion requires
to be performd with the number fought, and fome given.
L number, or numbers : the fame kind of operation, in every
refpect is to be made with each of thetwo feignd num-
bers (commonly calld pofitions) and the faid given:
number or numbers, which threefold procefs being fi-
nithe (whether it be by any one, or all of thefe rules, to-
wit, addition, fubtrallion, multiplication and divifion)
there will arife three remarkable numbers or refults ; to-
wit, one proceeding from the true number fought ; and
two others refulting from the two feign'd numbers:.
Then, from thefe three refults the errors are collefted ;
which are nothing elfe but the differences between the
true refult, and each of the two falfe refults,
i For example : Admit a church has a chance] 40 foot
Jong ; and that the ground, taken-up by the belfrey, is
ith of the chancel, and } of the nave ; the nave 3 times
?he length of the belfrey, and 4 of the chancel. How long
is the whole church, within the walls; and every part of
it? (Anfw.)——Suppofe the nave of the church 150 feet.
(1) ith of thatis 25: J}th of the chancel, 10: inall 35,
for the belfrey. (z) Then the nave, according to the
queftion, is 3 times' that, to-wit, 105; and jths of the
chancel, to-wit, 30: in all 135.. (3) Which being lefs
an 150 fuppos'd, the error is. 15.—~—Suppofing the
nave he 102. (1) 3th of that, is 17: % of the chancel,
is 10: in all 27 for the belfrey. (2) Then, 3 times that
belfrey, is 81: and. §ths of the chancel, is 30: in alk
111, (3) which'being more than the 102 fuppofd, the
error is g~——Now, (1) The produ& (crofs-ways) of 150
(the 1ft fuppofition) into g (tie 2d error) js 1350: and
of 102 (the 2d fuppofition) into 15 (the 1ft error) is
1530. (2) Thefe added together {the fuppofitions be-
E, the one, more; the other, lefs) make 2880. (3)
which divided by 24 (the fum of the errors) give 120 ,f;:r
he
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the length of the nave, (4) And, the chance] being 40 5

and the belfy, (sth of 120, and th of 40; that is) 30
the length of the whole church wal be 1go.

| Forexample : Three merchants built a fhip, which. coft

1600/, A paid a fum not-known : B paid double to 4,

within ¢0/. C paid as mach as Aand B, wanting roo/,

What cfid each pay of the coft? (Axd'w.)—--Suppofua:ﬁ

1000/; lefs than the coft (to-wif, 1600) by 6c;o; for

paid 450; aud C, : i all 1300; “lefs alfo than the
coft b 300.~—Now, (1) The produ& of 200 (the 1ft
fuppofition) by 300 (the 2d error) is 60000 : and 250
(the 2d ﬁ:Epoﬁnon) by 6oo (the 1t error) i 150000,

300/, 4 paid a fum unknown': B twice as much - Cc

240 arifes from fuppofing 4o: from 300 will anife 5o
for A: confequently, for B, 100; for G 1 §0: in all
3c0.

FEL-LOWSHIP’.

‘ELL. for the keéping accounts in part-
F nerfhip ; with, or without time,
A’s Stocks of il to the gain: fo each man’s
Stock to his fhare *: Op
sain by ftéck ; into th’ qudtient, each
fock *——1If wizb time; into th’ time,
ftocks ©,
ticks to find: A’s gain to ftocks ; fo each
man’s gain to his ftock is .
Three
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a| Three partners make a joint-flock. 4 puts-in 5/,

B 10/, C 20/, With this they trade; and gain (or lofe)
1z/. What is each partner’s fhare >=—Anfw. As 35
(the whole flock of all the partners) to 12 (/. the gain or
lofs) fo is 5 (/, A’s ftock) to his fhare of the gain or
lofs, to-wit, /1 14 3 15.——And, in like manner, may
be found the fhares of the other two partners: which,

if they make-up the whole gain or lofs, thow the work to
be right. Bat,

b| To anfwer queftions of this nature, tbe readief avay,

is (decimaly) to divide the gain by the ftock ; and, into
the quotient, to multiply each partner’s ftock.——Thus
{to {olve dﬂl:dgreccding queftion) 12,0000 (the gain) -
35 (the ) ==,3428: and this ,3428 x 5 (A's
ftock) = 1,7140: that is £ 1 14 3 2 nearly— And
fo of the reft. )

IF tbeglotb are in trade for different Times [as, Suppofe
A4 and B join in partnerthip upon thefe terms, to-wit,
A agrees to lay-down 100/; and to employ it, in trade,
3 months. Then B is to lay-down his 100/: and, with
the ‘whole ftock of 200/, they are to trade 3 months
more. Now, at the end of that time, they find their
gain to be 21/, What, then, is each man’s fhare of the
gain according to his ftock, and the time of employing
it #}——The anfwer is-found as afore, with this difference
only, that each man’s ffock is to be multiplied into the
time it is in trade——Say, then, As goo (/, the whole
ftock, each part being multiplied into its time) to 21 (/,
the gain) So is 6co (/, 4's ftock multiplied into its time)
to A’s fhare, to-wit, 14/

Q| For example: Three partners make a joint—iiock' of

35/; with which they trade, and gain rz/: of which
£ 1 14 3 15 comes to 4’s fhare. hat was his ftock ?
——Anfw. As 12/ (the whole gain) to 35/ (the whole
ftock) fo £ 1 14 3 15 (4’ gain) to 5/ (A’s flock)—
And, in like manner, the gain of the other two being
iven, their ftock may be found by the fame proportion,

. note, 3.

&\ I fuch qucflions where each perfon’s f ock Varies by ad

dition and fubtralion, we muft confider how-long eacl
part .of the varying ftocks cuatinued in comgany; and
multiplying them by their times, the fums of thefe pro
 duéts are the numbers, by which the divifion is tobe mz}c

o

E
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—For example.: Su Aput in 40/; and, at 4 month’s
end, took-(ﬁxt :oli;,p:fd, ag months the!caftez, put-im
30/: B put-in go; andin 3 months, put-in 20/; and,
at 8 month’s end, they balance their accounts; and find
18/ gaind: what is the fhare of each? ... Here, we
muft confider how long each part of the varying ftocks
continued : and, multiplying them by their times, the
fams of thefe produtts are the numbers, by which the
divifion is to be made ; as follows :

Ahad 40/ then 30/ then 60/ | Bhad go/ then 702

for 4m. am. am. 3m. sm,
160 6o 120 150 ;

The fom of A’s feveral produls (to-wit, 160 - 60 <4~ 120)
is 340: of B's (to-wit, 1504 350) is geo .. Then
340 <= 500 == 840 .. And 840: 18:: 340, and 500,
{everaly, to the fhares of 18 fought.—A Complex gueflion
under this head (to give a {pecimen of unraveling an intri-
cacy) demands here an eclairciffement. (Quett.) 4, B, and
Cke?mpany: Aput-in,the 1t of , 60/, Bput-in,
the 1t of may, 160 yards of broad-cloth : and C put-in, the
1t of june, 240 ducats. On the firft of january following
they accounted their gain; of which 4, and B took-u
456/; Band C took-up 431/; and C and 4 took-up 375 /.
The queftion i3, What was gaind as weil in the whole,
as a-part? What B valued a yard of cloth at ? and What
were C's ducats per piece ? (Anfw.}—To fird the Gains.
(I) for the Whole gain: 456 (A4 anrd B’s gain) 4 431 -
(B and Cs E{) + 375 (C and A's gam) = 1262 :
the half of which (every man’s mony being nam’d twice)
to-wit, 631, is the whole gain. (II) For the feveral
gains: (1) 4, 631 (the whole gainj—g31 (B and C’s
gain) == 200, A's gain (2) B, 631 (the whole gain)
--375 {C and A4’s gain) == 256, B"s gain. (i) C’s gain,
therefore (to make-up the whole gain) muft be 175/,
—~——To find the of a yard of B’s broad-cloath.
(1) Firft fay, If 200/ (A4’s gain) come from 60/ (A’s
(Bock) what will 256/ (B's gain) come from. Anfw.
76.87. (2) Then, fay If 10 months (£'s time) come
from 76.8/ (the anfwer to the former flating) what will
8 mouths (B’s time) come from. Anfw. (by inverfe pro-
portion, kefs time requiring a greater flock) g6/, the nva-
ue
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lue of the whole cloth. (3) Then, If g6/ be the value of
160 yards ; Whatis the value of 1 yard? Anfw. .6 = 12s.
—To find the value of C’s ducat (after the fame methad)
(1) Firft 200:60::175: %.5 /. (2) Then 10: 52.5
1172 75/ =240ducats, (3)Then 240duc. : 751/:: 1 duc.
-3125 /= 65 3d—Of thelike nature with the foregoing
are fuch queftions as this: Three perfons, 4, B, C, hire
(together) certain pafture-ground, for 24./: in which 4
keeps 40 cows, for 4 months; B keeps 30 cows, for z
months; and C keeps 36, for 5 months. How-much of
the rent ought each of them to pay? (Anfw.) Multiply
each perfon’s number of cows by the time they were
|kept; and, by thefe produlls, proportion the rent.
And, if the partners take-out, and put-in cattle, at
different times ; then work as in the preceding queftion,
In cafes of Fallorfbip, arife fuch queftions as thefe.—
1. A merchant delivers tq his fattor 100/; allowing him
to join to it 30/: and values his fervice worth 40 /. What
fhare of the gain ought the fattor to have? For the(Anfw.)
fubtra&t 40 from 100, which leaves 60; and propor-
tion the fhares of gain to 60 (for the merchant) and 70
-{ (that is, 40 and 30) for the fa&tor.—1II. A merchant’s
real ftock being 100/, and the faftor’s 30/; who recejvd
| & of the gain ? What was his fervice valued at? (Anfw.)
Find the 3d of 130; from which take 30: the re-
_} mainder is the anfwer.—III. A merchant’s real flock
being 100/, and the fator’s fervice valu’d at 20/; who
I receivd 3 of the gain ; What was the faltor’s real ftock ?
| (Anfw.) 60; becaufe 20 and 6o make 80, the half of
160, the total real ftock.—IV. The merchant’s real
ftock being 100/, and the fa&tor being allowd % of the
in for his fervice: What real ftock muft he join to
ve } of the gain? (Anfw.) When the faltor gets £
(without any real flock) hisfervice is there valued at 25/,
With this value of his fervice proceed to find the real
flock, that he muft have, to get ; of the gain by the
methods of queftion 3. (Note) In the precedin
ueftions we may fuppofe 2, or more merchants, witﬁ
. 3\e factor : it will be eafy to apply the fame rules, by
adding the ftocks of all the merchants into ane fum ;  and
confidering that, as one flock. And then, befides what
- ] is already demanded, it may alfo be demanded to find the
| gain of each merchant, Thus, by the firft method of an
i G : imaginary
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imaginary flock, what remains to the merchants after the
fallor’s part is.dedu@ted, muft be divided in- proportion
to their real ftocks. By the real flocks we muft divide
the falor’s eftimation into parts proportiond to the mey-
chant’s real flocks; and take the parts anfweriag to.each
from itfelf: the remainders are the numbers by which
the merchants fhares are to -be- preportiond,——V: A
merchant’s real ftock being 120/, and the faftor’s 6o:
they agreed, that, at a year’s end, the faor fliould-have
} of both the ftocks and gain: bu¢ they breke-up at 8
months end, having gain’d 150/, How-much ought-the
fador to have ? (Anfw.) Here, it is plain the faftor; fdr
12 months fervice,. was to have not only the gain-ofi 30 L{’
of the merchant’s ftock ; but alfo 30 of the ftock-itfelf.
So that his fervice was valued at 30/ real ftock ; but, the
{ociety lafting only 8 months; it is plain he ought only to
have 20/ (which is to 30/ as 8 months to12z) And this,
added to his own 60, makes 80/: which he receives of
the real ftock: and the merchant’s part being 100/;
then it is as plain that the 150/ gain muft be divided into
2- parts, proportiond to thefe ftocks 80, and 100.

In other cafes relating to Stocks, Gain, &Sc. there occur
other queftions ; for the folution of - which it may-net be
improper to give fome more particular hints ; as—I. 4,
B, and C make a ftock;; whereof 4 has 20/; B; 30/.
They gain 36/: whereof Cgot-16 /.- What was C's flock,
and the-gainof 4 and B-# (Anfw.) Take 16from 36 ; and
the remainder, 20, is the fum: of the gain of 4 and
B ; whichy being djvidedin proportién to their fiocks,
gives their fliares: Then find-C’s ftock in fuch propor-
tion to his gain, as 4, or B’s fteck to-his gain.——II. 4
put into a common ftock 20/; and -B; 144 ducats. They
gaind 60/: of which 4 got 38/, What'was the dacat
valuedat? [Anfw.) Teke 38 from 6o: the remairider,
22; is B’ gain: Then, fiy, As 38/ (A’s gain) to 20/
{his ftock) fo is 22/ to a 4th term; which’is B’sftock ¢

hen, if 144 ducidts- give- that ftock; what'is 1 dicat
worth?—II1; 4; By and C, make a-common ftock of -
46817: with which they trade, and gain a certain fum :
whereof the Thiares of « and B, togethier, made 64/ ; of B
dnd C, §8; of 4,and C 70 /. What is the particularftock
.and gain-of each partner ? (Anfw.) Add 64,58; and 70:the
fom 192, is double.thetotal gain ; becaufe each»pm&a’s
I : . are
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fhateds twice contain’d imit. Therefore the half of it,
©6/,-is the total gain: from which take 64/ (4 and B’s
Jthe remainder, 32, is C’s fhate ; which, taken from

| §817 (B:and Cs fhares) leaves 26/, for B's fhare: which,
{taken*from 64/ (4 and B’s ‘fhare) leaves 38/, for A's

"(hare : ‘Then, "havihg the particular gains, divide the to-
tal flock proportionaly.—IV. 4 has in ftock 35/, and

-|B 20/. They agreed that the gain be divided, fo as 4

‘have 10 percent, and'Bonly 8. How is 40/ to be di-
'vided betwixt them? (Anfw.) Find what is due to v-’?l’
at the rate of 10 per cent; and to 20/, at the rate of 8
Fper cent : then divide the total gain (40/) in proportion

{to thofe fums. ~For, the only meaning, fuch a queftion

can have, is, That the gain be proportion’d to what 35
would draw, of 10 per cent ; amf 2o, of 8 per cent: and
not, That 4 has realy 10 per cent; and B, 8; for their
ftocks.. For, they will have more or lefs, according as
the total gain happens to be.—V. 4 and B were in
company, thus: 4 had 5o/, in flock, for 10 months;
and ‘B had his ftock in, for 8 months ; and receiv’d equal
‘thare of the gaini: What-was B’s flock ? (Anfw.) Since
{ their gainiwasequal,’ o thuft the produéls of their focks,

-band times. ~VWherefore multiply 4’s fock and time (to-

wit, $0l) byi10: the prodat is 500 ;which divide by

! B’s tithe, - 8 ; the ‘quote (62 /, 10s) is B’s ftock: Or,

pwhich is'the. Tare, ‘mhinke “this proportion : 'As B’s. time

"1{8 months)ito .14’s time (1o'months) {o, reciprocaly, is

[ 45 flock (L6/) to B's, 62/, 10s. tNote) 1f we fuppofe
“B’sin " any other ‘propottion,as 2 to 3¢
pthen, - becaufd the gains: are -préporiional to the produéts

-tof *fiock and thme ; fay, 'as 2 to 3 : fo'is yoo/ (the pro-

tdudt “of s fock ‘and time) to a'4th, to-wit, 750/ (the
6dtict of B’s ftock and time) which, therefore, divided
tby 8 (B's'time) the quote'is 93/, 15s; for 'B’s ftock.—
V1. A receives (of gain) 20/, for'8 mornths: "B, 257;

' {for 7months :and C, 467; for g months, The fam of

Jthe 'produls of their' focks and times is- 526/, What

were their:ftocks ? (Anfw.) Divide §26/'in '3

i proportiond to-20/, “25/, ‘and 36/: then'divideeach of
theleparts by'the telp&tive’times,” 8 months, 7 months,
4nd’y motiths : -the' guotes “are’ the'ftocks fought. (Note)
‘If inftead of theparticulartimes, the ﬁotc}l:s {aw:e"gi}en 3
' ‘the vty vequird : the: tion is thefame. i For,
ud i ?’: . - §2a
]




Fellrwfbip ARITH-

20 being refolvd into proportiond to .the gains,
3ivide thgefe by tlzepﬁa::ks ; and the quotes a%cmthe
times.—VII. A gains 20/; and his ftock is 15/ more
than B’s ftock ; whofe gain is 12/. What are the parti-
jcular ftocks? (Anfw.) Say: As the difference of the
gains is to the difference of the ftocks : fo is each of the
particular gains to the correfpondent ftocks. For, fince
the fum of the gains is to the fum of the flocks as each
‘gain to its ﬁoc%:: then, from the nature of ?roportion,
the difference of gain ic to the difference ot ftock, as
each gain to its ftock.—VIII. 4 gains 20/, in 6 months 3
{B, 184 in 5 months; and G 28, in g months; whofe
Iflock is 72.~ What are the ftocks of 4and 57 (Anfw.)
Muliiply Cs ftock and time : the produt is 648/, Then,
As 28/ (C’s gain) to 648/: fo are 20/, and 18/, tothe
produéts of 4’s, and B’s ftock and time; which being
found; divide them by their times; and the quotes are
the ftocks.  (Note) If, inftead of the real fums of gains,
there were given 3 numbers in the fame proportion as the
real gains ; the work is the fame. (2) Or, fuppofe, in-
flcad of the particular gains, that A has § of the whole
gain; and B, }: then, we muft add thefe frattions ;
and take the fum from 1 : the remainder is the fraltion
of the total gain, which C has. And; then, ufe thefe
fraftions, as the particular gains. (3) Again, if their
particular gains and ftocks are given, with the time of
'one partner ; to find the times of the reft: the work is
alfo the fame.—IX. 4, B, C have a common ftock of
1cool. A gains 100/, for g months; B, 80/, for 12
months; and G, 120/, for 8 months: What were the
particular ftocks? (Anfw.) Divide each partner’s gain by -
his time ; and then divide 1000/ into g parts, propor-
tiond to. thofe quotes. (Note) If, inftead of the total
flock, and ‘{:a.nicular times (as above) were given the
particular ftocks, and total time: to find the particular
times; the folation is after the fame way, and for the
fame reafon; to-wit, dividing the particular gains by
their ftocks ; and proportioning the times to thofe quotes,
—X. A4 has 200/ more ftock than B: but 4 continued
la;‘: only imonths; and B, 9; and drew equal gains:
What are the flocks? (Anfw.) As the difference of times
0 the‘dxﬁ'.erence of ftocks: fo is 4’ time to B’s flock;
\nd B’s time to A's flock. Or, havingone Mihgy
- * that,

-
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300/ (wanting 8/) for C.—X .
% and C, buy a fhip; of the price whereof 4 paid 3,
“{and C 140/. ' How-much money paid 4, and B} .and

that, and the differénte, find the other.—XI. 4, B

“'land’ C have 100/, -to” be divided among them, in fuch
-|manner that 2 times A's fhare be equal to 3 times B’s ;
" Jand 4 times B’s be equial to 5 times C’s ; 'What are their

ares ! (Anfw.)’ It is plain, . by the conditions, that, as

‘{oftds 4 gets 3; B muft have 2: “alfo, as oft as B gets 5,

fo -oft muft C get 4i't Then, fay: As5to4: fois 2 to
Ll,'% So that, as oft as™B gets z, fo oft Cgets 13: but,
Yo oft, alfo, A gets 3: -‘therefore the propostions of the
fhares fought are 3, 2, 13; or 15, 10,8 ; according to

‘| hich. 100/ is\to be divided. (Note) Suppofe the condi-

tions thus';' § of'4’s thdre is equal to 3 of B’s: and % of
[ B’s equal to 5 of C’s: we may find the-‘l;mxortions of their
fhares, the fame W;,i}"_as'béforp.-fXI . A father, igno-

/ ra,ht'bf arithmetic, ortlers lu's"gﬁgte, of 500/, to be divi-
‘[déd’among 3 fons; o as the eldeft have ;; the fecond,

3; aad the third, § ‘What is each fon’s part? (Anfw.)
Here it is impofliblé to give them thefe fhares; becaufe §
% and 4 exceed the whole. 'And therefore 'the meaning
of the queftion maft be underflood to be, the dividing soo/
into 3 parts, ‘that bear fuch proportion to one another

‘las ‘thefe fra&tions. And the like is to be underftood of all

divifions propofd in ‘this manner ; whether the parts pro-
pofd exceed, or come-fhort. of, the thing to be divided.
|—XIII, It is propofd to divide 300/ among 3 perfons,

fo A gets 6 more than }, ‘B 12/ more than §, C 8/ lefs
than 3, What gets each ? (Anfw.) According to the moft

obvious'fenfe of this queftion, the meaning of it is, that
the thares be in proportion to the fum of 6/, and § of
300/, for A; 12/, and § of goo/, for B; and 3 of

l_%/ . Three perfons, ,iB,
%

" |What part of the fhip had C? (Anfw.) Add the frac-

" [tions § and 3 ; and take the fum from 1: the remainder

is'the part of the fhip belonging to C. Then, fay, If
C’s part coft 140/; What coft the fum of 4 and B's
parts? And, baving found that, divide it inta 2 parts,

Jproportiond to one andther as § to 3.—XV. There

were (at a feaft) 20'men, 30 women, and 15 fervants;. for

" Jevery 105 that 2 man paid, a woman paid 6, .and a fer-

vant 2.: How-much did every man, woman, and fervant,

pay of 24/} (Anfw.) Multiply 20 into 10, 30 inte 6,
Gy and
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and 15 into 2. Then divide 24/into three parts, pro-
portiond to thefe produ&s (to-wit, 200, 180, and 30)
and you have the total paid by the zo men,- 30 women,
and 1§ fervants: each of which fums, being divided by
their refpeflive numbers of perfons, gives the payment
made by each individual. (Note) (1) Suppofe the condi-
tions fuch, that 8 man pays 3 times as-much as a wo-
man, and 25 more : that 2 woman pays double of a fer-
vant, and 1smore. To find their fhares, multiply 2 by
20, and 1 by 30: the produ&ts 40 and 30 (equal to 70+.)
take from 24/: the remainderis 20/ 105. Then, be-
caufe a man pays triple of a woman, fuppofe a man pays
3, a woman pays 1 ; and, becaufe a Woman pays double
of afervant, if a woman pays 1, a fervant pays % : fo,
their proportions are 3, 1, +; or, in whole numbers,
‘6, 2, 1; thatis, 6, for aman; 2, for a woman ; and 1,
for a fervant. Multiply thefe by their refpetive numbers
of perfons : the produéts are 120, for zo0 men ;60, for 30
‘women ; and 15, for 15 fervants. ‘Then divide 20/ 105,
lin three parts, in proportion to one anothet, as 120, 60,
and 15; and divide thefe parts by their refpective num-
bers of men, women, andPFervants: the quotes are what
each man, woman, and fervant, pays of the 20/ 10s.
Laftly, to a man’s fhare of thisadd 25; to a woman’s 1 3
and you have their complete payments of the whole 24/,
(2) If, inftead of adding, it {ad been propofd to fub-
tra& [as if a woman pays 1slefs than the double of a
fervant; then add 3osto 247 (fubtralting what a man
pays more than triple of a woman) and, in the laft A
inftead of adding, fubtrat 1 from the woman’s part of the
fum divided.—XVI. A father, dying, left his wife with
child; to whom he be?uw.thd (if the had a fon) § of
his eftate; and 3 to the fon: But (if fhe had adaughm
; to her, and 3 to her mother. It bappend that fhe
'both a fon, and a daughter : How the eftate be di-
\vided, to anfwer the father’s intention ? (Anfw.) As the
father plainly defignd the fon to have double of the mo-
ther’s part; and the mother, double of the daughter’s
part: therefote, for every 1, the daughter had, the mo-
ther muft have 2 ; and the fon, 4% and in proportion to
thefe numbers 1, 2, 4, muft the eftate be divided. (Note)
Suppofe that the mothet hada fon, and a daughter, who
livd; but herfelf died in the birth : How is the eftate to
, ) . be

.~
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be gw::ed betwixt the fon, andottll\)edau tmd(g:fwh
Fin e belvnging to mother, fon an u,
ter : then,m the mother’s part be’twm the chﬂd:gen
cording to the rule of heuoﬂup in the count'ry where tht
queftion. arifes.

FRACTJON&
VULGAR

: Reduétion *.

Td the Lowqﬂ térms : each by 2’ org5¢

or other cémmon divifor *.

2|76 Common-dén : mult the déns ; numer éacl
into all-but-its-own den .

7o a Stmple, & compoynd: nGm into nim in
‘to den, den &,

4|76 an Impr&per, a mixt: into den the inte

ger; add num %,

5|70 a Mxt, an improper: nimer by déno

minator °.

6lTi a Smgle, & fmﬁ’wﬂ-of -frigtion: When th

integral partis . .

(1) NGm 1into dén of the fr:iéhonal, plus it
nam : into den, ‘den *:

(2) Dén into dén of the fractional, plus it
n(rh: into numy den .

|76 a Greater name, a mixt made mproper.

«cémpound to fimple =,

30|76 a Lefs name, a greéter the nim, into th

parts down to th’ given * ‘

1 Ta a Frat?wu, a while : 1 the dén: or, fo

"nGim; into whole, den °.

12|76 Deciméls : numerator (thh ciphers) b‘

dénominator ?,

N

LN

~

O oo
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T6 a certain nium or dén: as the ‘6ne.to the 6-
ther, fo fought is o,
Common Divifor, - for lowering-to th° - ldift,
is the Laft; to be found thus:
Gréaterby 1é(s: the divifor by réft: and fo
6n, till refts nothing °.
Operations.
(Viilgar) App * and Sus *, the nims: having
brought ’em to dpe common -nator,
MiLTiPLY num into niim; into dép, den .
Divrpk, as follows: _
Fér numer : namof +dénd into den of -fér:
th’ others den give *. -
[Mixt] into th® Integer miltiply; by th’ Frac-
tion ‘d#vide -caud: and &dd‘Both ™. -
DeciMaL, )
(Décimals] as I'ntegers: TS 'A'pp, or Sub-
-traét; place éach to its value *:
Clting-off plices in A'pp Sus, the:métt *: in
ML T, both thé factors =
A'nd, to the préduct, when féwet the places, .
-prefixing ciphers **, .
Dr'v: To the dividend’s make'équal the qué-
tient’s with the divifor”s **:
Thérefore, when 1éfs; .ciphers &dd to the
dividend **; .préfix to the quotient ¢,
, V aluations )
‘of Vulgar) | [@nd Decimal)
[nteger (in lower name) ‘into némer by dé-
nominator °*. ;
' Use,
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} in the margin)

Use of Décimalsy #n eafier working than
with Vulgars '/, _.

* For the nature of fraltions, both Vulgar and Deci-
mal, V. Arithinetic: note ¢.—As to the operation of
frattions, itis a §ood obfervation of Dr. Wells’s, that the
common way of placing the denominator under the nu-
merator, with a line between, occafions fome feeming
difference between the operations of integers, and com-
mon frattions.  In_order to the taking-away of it, he
advifes to write common fraftions as we write numbers
of feveral external denominations ; that is, to place the de-
nominators at the head, or toward the top of the nume-
rators of their refpeftive gommon frations. Namely, as
we denote two fhillings and fix pence; thus, over the
figures, ‘2 é‘; fo he thinks it would be better to de-
note the fame by common frattions, thus 2%° (to-wit,
of a pound) 6'* (to-wit of & fhilling) than, as ufualy,
thus: ;%. and 5. For, the former way being the fame
whereby intégers of feveral external denominations are
denoted ; the working of common frations, when ex-
preft after the fame way, will more appear to be agree-
able to the working of thofe, than if the common
ﬁagﬁons were expreit the tommon way.—Thus 1% and
and 2;, with

their depomi-  Addit, | Subtr. | Multip. | Divif.
natorsa-top, or 8 2. 8 '*|. 8 % 24 '*
rather affixt (as +.3 12l 3 ' x 3 12l eg 12

appear to be —i1 |= 5 **|=z4 *4¢|=8 '*
wrought after :
the manner of common operations in_integers.

The reduction of frattions being in order to prepare
them for adding, fubtrating, &'c. it was neceffary te
treat of it, before an account could be given of the ope-
rations. ‘

Halving the numerators and denominators of a frac-
tion (1) often gives a frattion in the loweft terms : thus

22 = }2== 7 (2) or readily offers a common divifor :

-
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thus, 8% == 432~ 24 &= 12 = 3 (the common divifor)

=4 _

. When' the numbers ‘end in"a cipher, or §; dividing
by fve will abbreviate a frattion. Thus &2 will be 2.
for, 25 =3~ 5=5: and 350 4~ 5 ==70. Then 55
== 1: and 70 =¥’ == 14. o

For example : To bring. to the loweft tetm. 34 ; Say,
96 (the. grenter) =84 fthe feffer) == 1: :refls, ot
remains 12, 'Then 84 (the divifor) < 12 (zhe remainder)
= 7: remains o. Therefore 12 (the faft divifor) in 8,
7 tumes; in g6, 8 times: hence, in theloweft ternts, 3.
——Note, Ifthe laft divifor be 1 : the fra@ion cannot be
nd;c’d to k}W«:r terms. 43: (1) fortheD

“For example. (I) % and 3: (1) for the Denom. 3 x°
= lz:.(:)'Pforth(eszer. 2x42=8,and 3x3 ?=94:
8o, the frations equal to % and 2 (having the fime de-
nom.) are % and %. (II) 3 -and % and 3: (1)for the
Denom. 3 x 6 x 4.==72 (2) for the Numer. z x 6 x 4
=48:'and 4 x 3 x 4=48:and 3 x 6 x 3 = g4.
So, ‘the equivalent of fraftions *(with ohe commion deno-
‘minator) are 4§ atid 42and 42. V.note 8.

" Thus 3 0f 40f. §'will be 33.—1In like martier Frac-
‘tiohs of diverfe denominations may ‘be brought 'into one
denomination' by involving the lefs into the parts 'of a
'grenter. -Thus (1)} of a'penny may be reduc’d to the
proper’ fraion of a greater namme, to:wit : '3 of ;=
g5 and-of 5% of % (or Fof ﬁ-c)'z-g%al. So,
(2) 3 of an ounce, reduc’d into the fraction'of: a cw,
will ‘be § of 5% of § of a'cw= 7§;. ‘And," fo;'of any
other. '

- Thus 3% == Y to-wit, ‘4 x '3 <5 23%=: 14, the nu-
'Merator t0-4. - 4

Thus, %Y== 3%: towwit, 14 =~ 4'== 3; vemuins 2,
that is  or 1. :

For ‘¢example: 'To reduce '$3% to a’fingle 'fration,
(1). 42 (the ppumerator of the integral part) x 8 (thede-
nominator of the frational) 4~ 7 (the numerator of the
"ﬁ’:ziohal)"= 343, for the new numerator. '(z).49 (the
denominator of the integral part) x 8 (the demominator
of the fraltional) = 392, for the néw denominator. So,
the fingle fraction, to which this fraltion-of-fraétion is
reduc’d, will be 343 =13. . F

or
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7 .
. 1| For example: To reduce 393 to a finglé frattion (1)
, 19, (the denomipator of the integral part) x 5 (the de- -
nominator of the frational part) 4 3 {the numeratar of.
the fraQignal) .== ¢8, for a newdenominator. (z) 7 (the
numerator of the integral part) x § (the denominator. of
the frattional) = '35, for a new numerator. 8o, the
fingle fradtion, to.which this. fration-of-fraction is re-
giu'c’& willbedf =% =
m| Thys, To rqguce .3 3dinto the proper fraftion of a
%:oun'd:, 3 4;being . made an jmproper fraction (by line 4)
o-wit, 11 lay 4 of 50f o (or Z of z3u) it V-
note P. :
n| . Thus, To reduce 25/ tothe fradtion of a penny, of
the fame value; 7 (the numerator) x zo (fhillings, the
next inferior denpomination) == 140 x 12 (pence, thenext,
and fought) == 1680, Therefore 355d = zfs /. ‘
o} Thys 3, a Wholé¢ nuymber, expreit frattion-wile is 3.
—Or, If you would reduce a2 whole number to.a given
denominator ; multiply . the given denominator info. the
;v;i?zl’exnum'be:,: thus 3, with 6 (for a denominator) will
P " For example: 3 of a pound‘fc.ooopoooo-:- ) will
be .71428572. for, As. 7. (the denem.) to.ﬂ;1 (the np-
mer,) 5. 100000000 (the, denominator, of -the decimal,
pnderftood) to 71428572 the numerator of the decimal
expret) * ——1In./ikc_manger may be, expreft, decimaly,
the parts of Coins, Meafires, Time, Weights, &c: E. G.
(1)’ Cains : (1) 5415 #5: (by ling 12) = .25 : for 5.60 ==
20.=5..25. (2). 14534 29. Say 14 x 124 3 (to re-
duce.the’stod) ==1714.  Then 171 x 4+ 2 (to.reduce
the dto g) =.686¢. Then (g6o being the integer re-
duc’d to the fame name ; to-wit, farthings) the fraction
will be $£8 : (V. noté ™) which,(by line 12) will be ,714;
r, more fully, .71428572 1. (II) Meafures; 2 pints
1 galloni, the integer) will be .25 : for 2 ‘Ssints = jofa

gallon: which (by line 12) =z.25. (III) Time: 45. mi-
mutes (the integer an hour) will be .75 : for 43 (by-line
12) == .75 +. (V) Weights: (1) g oz (i. e. +%) will
be .75.°(2) 8 ox 19 dw 8 gr (1. e, 4304 gr) will be
38%; reducd, .746 4.
% |, The Rewerfe, or the reducing a decimal to a vulgar
fradtion—-of .a Denominator. requird ; fay, 10cooo0c0 :
g om. ( P14z
i
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71428578 :: 7 : 5.=—0f .2 Numerator requird; fay,.
'71ﬁ857z: 160000000 :: § : 7. A

ow, more readily to exprefs Mony and Time, in
decimals. V. Intereft. '

Thus :.]?one may make decimal tables, of all forts,
for himfelf ; or rather find the decimal he wants on any
occafion: which is incom ly bettet than to nd
on tables ready made. thefe tables Mr Hill (p. 175)
gives us 4 pages; and even. requires (p. 182) one of dfe
tables to be got-by-heart by every learner. To facili-
tate which, he propofes an expediént as follows : Thede-
cimals of 1 peany (a fhilling being the integer) are .08333 ;
of 11 pence .91666, &c. To get them the more eafily,
read them (fays he) thus : For 1; nought, eight, and.alk
threes: for 11, nine, one, and all fixes: and fo on;
as if the taking the pains toget and retain them, with the
danger of lofing or mifremembering them, were prefera-

‘{ble to dividing (for inftance) 1.000 by 12, &c. when

you have occafion for it ; and would be fure of it: or,
to multiply the integer (in lower name) into a decimal ;
when you want to know the value of it. E. G. .08333 x

{12 =.99996, almoft 1s: which is.the true eftimate of

the . V. Intereft——And ,
Thus it is (without any more ado) that Sexagef-
mal fra&ions, about which Mr Wefton makes fuch a

{pother (arithm. p. 308—317) are reduc’d to decimal. For

example: 365 days, 5 hours, 49" 16” 46” in decimals
would be ég.z’ﬂ.z;. sfor, 46" %by line 12) is .7666" .

" {Then 16”4 46 = 16.7666" <+ 60 ==.2794". Then
149" 4 :2794 = 49.2794. And (minutes being the

6oths of an hour) 49,2724.’-:‘- 60=8213. Thengs h.
4 8213 h = 5.8213 h. And (hours being the z4th
of aday) §.8213 = 24 = .2425 days. Tﬁen 36§1d
+ .2425d = 365.2425 days; the decimal fought.
~—NB. The decimals thus found, the folution of any
queftion, wherein there are fexagenary progreflionals,
will be much fhorter and eafier. For example : Suppofe
the diurnal mean motion of the fun were fought (its an-
nual courfe, through the whole zodiac, bein

in 365 d. sh. 49" 16” 46”)the ftating would be: As the
annual (time aforementiond) to the diurnal time (24 hours)
So is the mean annual motion (through s6o degrees) to

the diurnal motion, or the number of degrees it advances
in
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inaday. Tl 1 fexagefimals, would be ve-
1y laborious, sus reductions : but, in de-
cimals, it wil 365.242555 days: 3€o de-
grees : : 1 day degrees ; that is (by line
20) 59’ 8”19

q| Thus—In 18 (1) To reduce 3 to a
fraltion of th . whofe numerator fhall be

15: Say, As 3 (the numerator) to 4 (thé denominator)
fois 15 (the numerator given) to 20, the denominator
2’:5}“’ to make the fration of the fame value with the
ion propofd. (a2) To reduce § to a fraction of the
fame value, whofe denominator fhall be 2o : fay (reverfely)
r 4 :7 ::20: 15—1In :'“imﬁ" the retho;ih;s the lf’amltl:.
ws (I) 442 =5. (II) 34 %: thatis (by line
° fay 157 that is (by line i (D ¢
of a pound 4 % of a fhilling 4 3 of a penny [that is
(by line 3) 4 ¢ 53o: that is (by line 2) 453323 2%
448.] = 139558, (IV) 234§ of 3 [that is (by
line 3) 34 4 5, or (by line 1) §3 and (by line 2) /%%
2 12% (V) 17 4 4 3 of § [that is (by lines
7 1} 4 55 ¢ thatis (by line 2) 33 4 %4]
3 is (by lineg) 18 3% 0r18%. (VI) 13
$ [that is (by line 2) 1 % + 74 % and 2 4~ 15
: thatis (by lineg) 14%: fo 14 744 1+%]
. .

©

S) Thus (I) 1 — 3=13%. (U) 3 — % [that is (by line
| S I T of 3~ 33 [that is (by
2) 33— HH =135 (V) § of § of 3
~— 7 [that is (by line 3 and 11) y%% — 4 : thatis (by
line 2) 2% — & ] = 4% : that 1s (by line fn) 6 {-{i :
that is (by line 1) 6 33. (V) 23 — 11 % [that is (by
line 4) %} — %5 (by line 2) 33 — 'A°] = %%7: that
is (by line 5) 8 4%. (Or) 2 3 — 11 %: thatis (by line
2) 24 —115%. Then, to fubtralt numerator g from
8, borrow an integer of the mixt number; and fay, 9
from 12 (the denom.) = 3 4~ 8 = 11 : then (for the
integers) 1 (that I borrowd). 4 2= 3 — 11 ==8: fo
the anfwer is (as afore) 8 L. : :

Thus (1) & x 3=13%3. () 11 3 x } [thatis (byline
4) ¥ x3) = 5 : that is (by lines) 8-%. (III)
113 x 23 [thatis (by line 4) ¥ x L*]=.3%: thatis
(by]ine 5) tz 1L, (IV) 2 x 7 [that is ?by line 11) 3 x £]
='#= (bylines) 24. (V) 7 § x 4: thatis (by line
4and 1) ¥ x4 = “gi{thatis (by line 5) 30 $.—

Note, i

-
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Nore, Multiplication of frattiensdiminithes the valve, in
roportion as the multiplication of whole numbetsincreafes
it. Thus}/ (or {;:d) x 3/ (or30d) = 1= 3d: 39"
S0} x3 =21. V. Leybourn, curf. mathem. g 38.
‘T'he fame in decimals : 125 x 125 == 015625 = 34
g-—VYet it is obfervable, that the produét will alter
in value, according as you alter your integer. Thus,
{'upfpofe the former queftion were propourxdéd, and a
thilling to be the integer ; then .125/=2.5s x2.§{ =
6.255, or 65 84d.
39. (II) 8 == 3 [thatis (by line
11) } = 3]=4%" (IV) 3 2 = 2 [that is (by lme 4
and 11) 3 -3) =43 (V) i < 5 of 5 [thatis (by
line 3)'+% - 43] = 73 or (by line 1) 7.

For example:—In 276 barrels of raifins, each 3 § cw ;
How-many ¢w? (Anfw.) 276 x 3 == 828 : then, 276 -
4 == 69 : then, 828 -} 69 == 897 cw, in the 276 barrels.
—1In 24 cafes of tobacco, each 24 cw ; How-many cw ?
(Anfw.) 24 x 2 == 48 : then, 24 =~ 3 (or half) = 12;
and 24 == 4 (of quarter) == 6: then48 4- 12 4 6=
66 cw, in the 24 cafes. V. Tables: note b,

That is, Place the commas, or fepara- 14.503
ting tgoiuts, direttly under one another; A
and the figures, according to their re-

{pettive values, or diftances from unit 725
——And, if the numbers, given to be p '
added, are not of the fame denomina-

tion ; they muft be brought to the fame.

Thus (1) to add .725/to .625 s ; hav- 14.§00
ing prepard the biger by multiplica- C bzg
tion (as in line 25) it will be as in the 14.87
margin, at 4; or the leffer, by divi- 725
fion (to-wit, 62500 -~ 20) it will p :03”5
fand asat B. (2) To fubtra? .62%s 69375
from 725/; the terms being prepard ’
as afore, the work will ftand as at C and D.

That is, In addition and fub- T 3
traction (having plac’d the ° add . . ,3'725

numbers according to the di- E 4
reQions of note *} add, and Tot:?d e :ggg"é*
fubtra® them, after the man- SEREEL L
ner of integers ; cuting-off fo F Fromk. R
man}’fplaces as are mott in R take . . . 2.23
any of the given numbers. emams . .- 794
The work will ftand asin the margin, at E and F. Thar
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([ That ir, In multiplication, cut-off fo many places as
there are in bath the faltors: e. g. .75 x .§=.375;
in which produ& the number of places are equal to thofe
[of the two fallors. .

Thus, 0347 x .0236 == 81802 : to which [the num-
ber of places being fewer (by 3) than thofe of both the
factors] prefix ooo ; and the true produ& will be .00o81-
892. So 36.252 x .60032 == .01160054.——Note

1. When any propofd number of decimals are to be -mul-
tiplied into 10, 100, 1000, 10c00, & it is only re-
moving the feparating point, in the multiplicand, fo ma-
ny places towards the right-hand as there are ciphers in
the mubiplier. Thug .578 x 10=75 78: and .§78 x
100 = §7.8. Again,.578 x 1000 = 578: and .578 x
10000 == §780. .

I1. To atbreviate multiplication to fo many places as ma
 ferve the purpofe * —Rule 1 (I) Place the factors in their
nataral order. (II) Then (having counted the number of
decimals in both) from their fum {ubtraét the number you
would have: and cut-off, from the right, in the multi
plicand, fo many figures as the remainder.  (JII) Then
(1) By the 1ft figure of the multiplier, multiply only thofe
to the left of the line of fcparation, adding what wouid
be carried by the multiplication of 2 ﬁﬁures to the right |.;
and fet-down the produt under the firft f multiplied.
(2) By the 2d figure of the multiplier, %'::m with the
next figure (to the right) of the multiplicand ; and fet-
dawn the firft figure of the produét under the firft of the
Preceding multéglication. (3) By the 3d figure, take-
1o the next (to the right) in the multiplicand, &'c. pro-
ceeding with the reft in like manner———Example :
45-4789 x 6.235. (1) 4t large, the
work will ftand as in the margin at 4 .. 45.4 789

4. (2) Toretain only 3 decimals, Take 6.235
3 from 7 (the numher of all the de- 2297 o1e
cimals) “the remainder is 4: cut- . 67 245
off, thercfore, 4 figuresof the multi- g 43 87
plicand from the right ; and begin to 9 9957

multiply into the next to the left, - 272 8734

ocee according to the above-  283.5609 415
E{n&ion?g; and the o%cration will ad 5509 415

vance as in the in at B. (3) 70 bave onl the integers :
for 7 (the fum of the decxﬁa-lS) the line of feparation will
- _ 2 <cut-

{



Braltrons AR11l -
cat off, not only all the multiplicand ; but alfo 1 figuse
of the multiplier; as at C, in the Margin: and,
then, the operation . 478
will proceed thus: B 45 gz 9

-235
3 x o (the place —

to the leftof 4 in 45:-* Sevves 227
the muliplicand ) 454--¢ ) 3.--+13 g
= o 4 1 (that I 4547- g-'--9c9
carry from 3 times 45+78 -272 873
¢, the figure to the 283.560

right) = 1 ; which
I feedown. Then, 2 x4 =84 1 (45-4 789

ithat I carry from zce §) = 9. Then, 6.23(5
5 x §y = 30 3 (that I carry from E—
5 times 4, plus 6 times 7, to-wit, 28; C<

which being above 25,1 carry 3) = 33. 279
I'hen 6 x 4 == 24 4 3 (that I carry) I .
= 2744 L 283

For the moft part we have occafion

‘or no more than three or four figures after the fepa.ratrix.-

in fuch cafes, to cut-off the following places will be of
ireat eafe and ufe, on many occafions : more particulare
y in refolvi‘;? adfe@ted equations; in calculating of
rigonometrical problems by the natural fines and tan-
rents, &c.

“The common Method, in this cafe, that has been hand-
:d-down from Dr. Record (1327) to Mr. Holiday (1746}
s to reverfe the order of the figures of the multiplicator
which is unnatural, and troublefome) and to have a care-
ul regard to fet-down the unit’s place, in the muldiplier,
nderneath the proper figure of Sue multiplicand, accord-
ng to the defignd produét ; which adds (not a little) to
he encumbrance. ‘That, which I have here given
how-obvious-foever it may 'ap%?r, becaufe natural and
afy) was firft publitht by Capt. Wilkinfon, in his beauti-
1l tables of intereft, {9°c. to whom, therefore, the curious
re obligd for the ufeful difcovery.

As to the Allowance for what may be carried from the
umns negleited, Mr Malcolm (p. 142) fays it is altoge-
1er a guefs; inafmuch as we may, very of?t:n, make the
roduét lefs than it ought to be, by 1 or 2, in the laft
lace ; which, he adds, can fcarcely be helpt, otherwife
ian by making one or two more columns than the nulr):;
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ber of decimal places ‘0ne would have in the produd;
and fo citting-off the two laft places from the produ&.
——How this may be in the common mecthod, I have not

_ Jeonfiderd : but, for ought I have found in a variety of

cafes_in Capt. Wilkinfon’s method, there is a fufficient
certainty, by obferving the following Rule: to-wit,

If the next figure on the right hand of that you begin-
with (in the multiplicand) multiplied into the figure of the
multiplicator you are working-with, gives a2 produét be-
twixt gand 15, carry 1: if the produtt be above 15 and
lefs than 25, carry 2: and, if it arife to any number be-
twixt 25 and 345, carry 3: and, fo, om.

Note—Ix cafe of decimals only, the procedure is the

. 'Thus, .23456 x .234 g (1) To have a pro-

dut of 6 figures, the work wilfﬂand
asat D. (2) To have a proda& of D .. .2|3456
3 ﬁgures, the line of feparation being .2 3456
plac’d.fo as to cut-off two figuresof - -

the maltiplier (according to the pre- : 114
ceding direftions) the operation will 'g
come.out, asat E—NB (1) To the ,_g?’

produ@s of both (D and E) is prefixt 7037

a cipher; to fupply the defe&t of one 46912
place, according to the inftruétions .055018
given, line 22. (2) To prevent mif-

takes of the eye, in the operation; it may be conveni-
ent to det the figures, as you procecd, both in the multi-
plicator and in the multiplicard. This

method of contraftion may fometimes be E1 . .1

ufd with advantage -in avbole wumbers : as in .7
the following aftrenomical calculation, and A7
the like. Let the fun’s declination be re- .0§§

quird, when it is in taurus 27°. g4'; its
greateft declination being 23° 2¢’. This will be found
by the rule of proportion, thus: As the radius to the

1fine of the fun’s greatef declination: fo is the fine of

its longitude, to the fine of its prefent declination, &'e.
H 3 thag

+ Say, as at C [p. 76) 4 % o (the Mace to the lefr of
2 in the multiplicand) = o <= 1 (that I carry from 4 time;
2, to the right)y == 1. Them 3 x2==6 4 1 (that ]

ccrry from 3 times 3) = 7° e,
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b

cc Thas (I) 22 == .3

dd

&

that is as Full way " Abridgd
inthemar- . A \ r~A
gin at F: F..100000:39848::84402 G. . |39848 ‘

{where ob- 84402 4402
ferve,that 50606 T
becaufethe 79°9 159
five laft fi- 1504
gures of 31878
the pro- 22—

dudt areto  10000) 33032[50890 (19° 39" 33632

be cut-off,

for the five ciphers of the divifor ; the remaining figures
(to-wit, the five firft) being the quotient, and fufficient
for this ufe, may be fecurd by abridging the work; as
at G.

Thus, (1) .8030 == .22 — 3.65. (II) 8.030 == 22
= .365. (III) 8321.2 =~ 73.2 = 113. :

5 [that is (ciphers added to the
dividend) 22.000 ==~ .365] = 60: Or, 22.0c00 <=
365 = go.z. (II) 22 <~ 3.65 [to-wit, 22.0000 ==

.65] = 6.02.
’ qsm 7.25406 - 957 = 758: to which (to make-up
the places of parts requird) 2 ciphers muft be prefixt:
{o the quotient will be .007§8.—— Note

1. When any propofd number of decimals are to be di-
wided by an unmt, aith any number of ciphers after it ;
it is only removing the feparatrix fo many places towartls
the left as there are ciphers in the divifor. For exam-
ple: If 17.28 were to be divided by 10 the quotient
will be 1.728: by 100 == .1728: by 1060 = .01728:
by 1cooo == .co1728.

I1. To Abbreviate divifion tofo mamy places as may ferve
the purpofe, Mr. Ward (p. 68) gives us an expedient :.
but as the attendances in the execution of it are not a lit-
tle encumbering; and the way of dividing, which I have
propofd will bring the operation into lefs compafs
{than his contralted form: it would be a fault to give a

detail of it here. °

III. The Remainder, after divifion, is neglefted in the
application of decimals: though it is certain that, where
there is a remainder, the divifion is not perfe®~—The de-
ficiency, in this cafe, depending on the true value of the
remainder, Mr Malcolm (p. 144) has fhown us,as a pa.r}

4

™
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of the theory fit to be known, firft how that deficiency is
to be found; and then what is te be added to the quete
already found, to make the complete quote,

For example :—The § of a pound, What ? Aafw. (I)
§ (the numer.) x 20 :

(s. to-wit, 1/: orthe  Decimal Valgar
integer in the next r ~A )
lower denomination) - ..714 § x 20

== 100 -+ 7 (the de- 20 ¥ =~ 100== 145
nom,) 14s. remains J. ¥4.280 remains 2

z; to-wit, 3 of a 1z 2 x 12
ﬂullmg (II) Then d. 3.360 =  24= 3d.
(to value that) 2 x 4 remains 3

12 (d. to-wit, 155 ¢. 1.440 3 X 4

the next-lower de- and.;842 = 12= 1q.

nomination) == g4 oOr...4j remains §=3
-~ 7 =3 : remains

{3; to-wit, § of a penny. (III) 3 >;4 (g. to-wit, 1d)

= 12z -~ 7 == 14. and § of a farthing ; i. ¢. almoft an-
-other.——.714 of a pound, What? Anfw. Multiply the
decimals, as in the margin ; the value will appear to be
nearly the fame asthatofa§. V. Tables notg ®.

The great Advantage, prapofd by the ufe of decimal
fraltions, s a more ﬁmpﬁ and eafy operation than what
vulgar frattions (taken, either in their proper form, or as
mixt integers) do require. How the application is made,
for anfwering thatend, and how far 1t is a real advan-
tage; will appear from the following confiderations.
(1) In the firft place, this is very evident, that if, inftead
of the fubdivifion of coins, weights, and meafures, and
other kinds of quantities ufeful in fociety, :which .now
obtain ; there were one ftandard fuperior {pecies, and all
the fubdivifions were decimals (whether the feveral parts
were alfo diftinguifht by names, or only by their decimal

{denominations: it were the fame thing to the purpofe)

then the common operations would be as fimple and eafy
as whole numbers: the rules and reafons of which ma

appear from the preceding dofrin. But, fuppofing this
were fo, yeteither we could not entirely avoid the confi-
deration of vulgar fraftions, or we muft admit of fome
inaccuracies in calculations, which are unavoidable with

decimals; and which will be of more or lefs confequence,
in different circumtiances. For, we have {een that dacl-
cimals

f
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cimals will have remainders (becaufe every nember is not
an aliquot part of every other) and then the quote is
not complete without bringing-in a vulgar fraftien: and
therefore, if we take the quote without this correction, it
is lefs than juft, according to the value of the remainder,
or rather the value of the vulgar fration that is neceffary
to complete it. Now, if the number, found by this
divifion, is the final anfwer of a queftion, which is tobe
‘applied in no farther calculation, than if it is hrought fo
low a3 to be lefs than any quantity of that kind that is
ufd (for example the fmalleft real coin, or weight, &c.
ithat has any same, or diftint being in fociety) then the
defe& is not to be complaind-of; becanfe, if you do
complete the quote, the addjtional part is of no ufe.
But, if a quote is to be further employ’d ia ealculation,
efpeciglly #it isto be multiplied ; ge defe may become
confiderable ; and it will be the more fo, as the multi-
phier is greater, and alfo according to the value of the
integer.—Now the only remedy for this, while we ufe
none but decimal fraftions, is to bring the divifion very
low ;. that is, to carry-it-on till the denominator be very
large and confequently what is deficient be very little.
But, then, this inconveniency will frequently happen ;
that, by this means, we thall have large numbers to
work-with, which will prove more troublefome than the
'method of vulgar frattions. (2z) The ufe and applica-
ion of decimals will more fully appear under the head of
intereft, annuities, &c. As to wimh application this in
general only needs to be further obfervd here, that, a:ly
mteger being confiderd as the higheft denomination, all
nembers, or quantities, lefs than that, are to be ex-
preft, decimaly, by taking the decimal of that integer,
anfwering to that lefler quantity; and, in the fame
queftion, ufing decimals of the fame integer for all num-
bers of the fame kind (that is, for all pumbers of mony ufe
the fame integeras 1) Then multiply, and divide, by
thefe numbers, according to the rules of decimals. (3) In

the laft place, it may be obferv'd that moft queftions, in

common bufinefs, are fooner done without decimals, by
the common method of redu@ion. But, when to ufe
‘decimals, or the common methods; muft be left to eve-
ry body’s own choice: and, indeed, a good deal of prac-
tife will be neceflary to enable one to choofcjudiciouﬁy.

. Gain
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GAIN and LOSS.

‘a1N find the price : then As ag to gain-
ag; fo the price to the anfwer *.
Loss take from ag: then As ig to the lofs ;
{o the price to the anfwer °.

For example: A draﬁcr buys 2795 ‘ells flemith of
ghenting at 22 1 4 the ell englifh. It is requird to know
at what price the cloth be fold, to gain 15/ 105
per cent.—Anfw. The price, found by the rule of three,
18/ 157 4 4 1. Then, Asico/to /115 10 (thatis,
the gain - 100) fo/ 157 4 4 1 (the price given for
the cloth) to /181 11 g 45 (the price, for which it is to

] be fold, to gain 15/ 10+ percent.)

For example: Suppofe the aforefaid cloth were to be

{fold, fo as to lofe n.g/ 10+ per cent.—(Anfw.) Firft,

the lofs being fubtrated from 100/, leaves 84/ 10s.
Then, As 300 to 84/ 10s (the value of 1co, the lofs
being dedufted) So /157 4 4 1 (the priec given for the
cloth) to /13216 11 3 193 (the price it muft be fold
at, to lofe at the rate of 15/ 105. per cent)

To thefe may be added a fpecimen of Such gueflions, as
require fome cafling-about to prepare them for a folution.
—1I. Having ﬁ)ldg 2 yards aof cloth for 115 64, I gain’d
at the rate of 15 per cent; but, had I fold it for 125,
What is the rate of the gain per cent? (Anfw.) (1) Say
as 115 64 is in proportion to115/: fois 125 toa 4th
term; which I Kndp::) be 120/: and fo 20/ is the an-
fwer of the queftion. (z) Or, from the 1t fale and rate
of gain, find the prime coft of 1 yard. It is 105 (for, as
15 to 100; fo is 115 t0 105) Then, the 2d fale being
125, the gain is 2s. Therefore, fay, If 10 gain 2,
what will 100 gaim? It is 26 —II. Having bought a par-
cel of goods for 18/, and fold the fame immediately for
25/, with 4 months credit : What is gaind per cent per
annum? . . . Say, by the rule of five, If 18/1n ? months
gain 7 what will 100/ gain in 1 ‘{ear? (1) If the gain

per cent per annum is given (fuppofe 12 per cent) to find
the time that ought to be allowd, fay, If 100/ gain

c12/
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12/ in one year, In what time muft 18/ gain7/? (2
O, if the rate of gain is given, with the prime coft and-
time,- To find the felling price, fay, If 100/ in 1 year
in 12/, What muft 18 /gain in 4 months ? which is to-
added to the prime coft. (3) If the rate of gain, time,
and felling-price are given, To find the prime colt (asfup-
polé 3 months allow’d for payment.of 25 4, by what was
gain’d at the rate of 12/ per cent per annum) Firft find-
4 months intereft of 100/ at the propofd rate, which add
to 100 : Then fay, As that fum is to 100, o is 25/ to a-
4th tarm ; which is the fum fought,- ,

GOLDEN RULE

1] SLDEN *: one ftdting all quéftions re-
félves in propartion * ; the Rule this :
9| Conditional, in one line; and, Oppofite, thé
térros Correfponding ©. o ‘
8|-D’enp is the -ducing of Sne, into ~duc’d of
the Gther; the reft -Som ‘.- ,

4Y N6 -duc’d » the facit of éne line divide by
~{ that of the other °, ‘

al So, may this rule be well calld, by way of eminence;
though the name is commanly appropriated to what is
ufualy calld the rule-of-three. V. Rule-of-three: un-
der which head is handled (moft commodioufly) the doc-
win of proportion, as generaly deliverd by arithmeti-

 |cians.
B Whcther single *, or Compound *; Dire@t 4, or In-
verfe }.—" Single, when 3 numbers are given, to find
a 4th proportional. 4 Dire¢t, when more requires more;
Yor lefs, les. V. Note €. examp. I. | Inverfe, or Reci-
procal, when more requires lefs; or lefs, more. V, ex-
amp. Il.—— * Compound, when s numbers are given,
0 find a 6th proportional. + Dire@, V. examp. III,
4 Inverfe. V. examp. IV. _ A
or

o v
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For examples .of placing the terms, See the indenture
nete ©

Tbar vs, The producing * terms of one line, multi-
plied into the produced * of the other, give the dividend :
and the reft of the terms, muitiplied-together, give the
divifer. Se the quotient (or ) falls to the blank.
——* Producing terms are fuch as jointly prodncc an ef-
folt ; or, thatare eonfiderd 2s a caufe, with the-adfunfls
of time, meafure, diftance, €9'c.—2 Produced terms are
fach as are comnefted with the others under the charac-
ter of price, purchafe, produce, gain, lofs, intereft, ad-
vantage, value, or quantity of work, &

of

Toexempli-

£ the wh{)le E”f“““' 152 % 4

Zouep () G A

Ifzlfofto- ‘o "1 " T Bread
fbacco cot § (Raleof g) Lar§# 9 T

4s: what § :
dwlt6e (1 § ————

NV How--inuch I 16, intereft : / 100, principal: :;qo.

e 4. ‘ 200 3
ﬁ,gd)(";m v { 4 borfes : 8days: 6 buth.

line 1o yards 16 21 ’
of cloth, yard.and-quarter broad ? (III) At the rate of
6 per cent, annum ; What is the intereft of 200/
for 18 menths? (IV) If 6 buthels of ocats will ferve 4
horfes 8 days ; How-mmany days will 21 bufhels ferve 16
horfes »—Hyfao. () 4+ (the price, or the produted term
of one line) x 6 (the producing term of the other) 2= 24
(the dividend) - z (the reft, or remaining term) == 12
(for the blank, to-wit) the anfwer. (II) 5 x 10=% 50
(the facit of one line, for the dividend; there being no
produced terin) <- 4 (of the other line) =123 or3
yards, (III) 6 x 18 x 200 == 21600 =~ {100 x 12)
12co = 18/. (IV) 21 x 4 x 8 = 672 =~ (6 x 16)
96 = 7 days.—Note: This anfwerd by two pofitions in
the Double rule-of-three * (1) The former is in diret
proportion : 6 bufhels : 8 days : : 21 bufhels : 28
days. (z) The latter, in reciprocal proportion: 4 horfes:
28 days :: 16 horfes : 7 days. )

‘So this role is calld by fome, on account of its hav-
ing two ftatings, which (in fome problems) are requird
for the anfwer; by others, the rule-of-five; by reafo;_:

(&)

f
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of its having § numbers given, to find 2 6th.—NB.
All queftions of this rule are fuch as include two quef-
tions of the rule-of-three, fo dependent upon one-another,
that the anfwer of the firft being made the middle term of
the fecond, the anfwers of . have the fame fignifica-
tion; and the laft is the final anfwer of the queftion.

I NTERES ST

STMPLE

INTEREST * into a hiindredth o’th’ Rate,
the Principal and Time °.

(I) "dmount to Find: add the principal to
th? intereft thence accruing °. ‘

(II) Principal to Find: The amount, by
time-into-rate, more unit °.

(III) Radtey int by time-into-principal ¢ ;
(IV) Time; int by rate-into-principal ‘.

CoMPOUND

I'nT. upon I'nt. (V) Into th’ hindredth o’th?
Rate, the A4mdéunt of each year gives 5.

Or, into P/, power of Rate; to-wit, into it
felf, lefs 1 time ®. :

(VI) Principal: A’by R’ (VII) Time: A
by P, Rate invélve to the quotient *.

(VIII) Rate: Amount by Principal: Quote.
evolve to the root-power ',

’

ReapiLy To ExPrESs
the decimal fraétions of
Money :
Dou ble
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g'Déuble firft is Shillings: i’th’ fécond 5™
O'ne: reft and 3d are Farthings.
10|Bating 1 ’bove 23: adding half for each 5’
in the 4th place ™.

Time.

11|Half-year ,G: Quarter ,el : Month ,zeitit:
Day ,yydoio *

. Reapmiy 1o Finp
the - number of days

from fuch a day in one month to fuch a day in ancther.

12| Diys to the End of the firft, from beginnin
o’th’ laft, add-together: '
12| Months-between, into ib: le/s dnes for
months iz: and for feb, three°.

8| Interefl is the ufe, or fum of mony, reckond for the,
loan or forbearance of fome principal fum, lent for; or
due at, fome certain #ime; according to fome certain rate
(per cent. that is) by the hundred. (I) SimPLE interefl,
" |according to law, ought not to be above 5 pound for the
ufe of 100, for 1 year; and 10 for the ufe of 1co, for
2 years; and fo on, for a greater, or lefler {um in pro-
portion to the time propofd. (II) CoMrPoUND is tha:,
which is counted from the principal, and fimple interet
forborn ; as the intereft ftill becomes due : thence calld
intereft upon intereft. This, being renderd illegal *, is
feldom allowd ; except it be by particular contrat, or
in purchafing of annuities, or taking leafes in reverfion,
&'c. V. Annuities—NB. The fbort way of exprefiing;
the problems in the dottrin of intereft and its appendants
{which I have given in brackets, to catch the eye) (1)
may be prefented by the initial, or commanding letters =
to-wit, a, amount; 7, intereft; », annuity; /, fum; g,
principal ; », rate; ¢, time; v, prefent worth: (II)
and, 1n the difpofition of them, ‘it may be obfervd that
l I detiers
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letters (1) put-together, like a word, denote Multipli- -
cation ; (2) on each fide of a line, Divifion; (3) when
{uperior, Involution. . . Thus (1) prt =i (note %) im-
ports thatthe Principal, Rate, and Time, multiplied in-

to each other, give the Intereft. (2) -:? <+ 1 =p (note
¢} that the Amount (divided by the produ& of Rate,
multiplied into theTime) plus 1, gives the Principal.(g,)% =

rt (note *) that the Amount divided by the Principal,
gives the Rate involvd into the Time, &'c.

But, abftralting from the reafon of the law (which
may be the encouraging of trade, by employing mony,
that w:?', rather than wpon intercit) If takiag intereft
be (at-all) juft; compound intereft cannot be unreafon-
able. For, if I can demand my intereft, when it is
due; I may take that intereft and lend it out again
upon intereft to any other perfon. Why, then, may
I not lend it out alfo to the perfon who has m
principal fum? And; in point of right and juflice, it 1s
the fame thing if I continue, or have that intereft in his
hands. There is the fame reafon that it fhould bear
intereft, after it becomes due; as that the original fum
thould do fo.

For example: [Given prt; ‘to find I] What is the in-
tereft of 200/ at § per cent (1) for a year; (2) for half a
year (3) for g1 days.—Anfi. [prt=1i] (1) 200 (the
principal) x ,05 (5,dth o'th’ rate) = 10,00 (that is,
10/ intereft for 200/) for a year. (2) 10,05 (the in-
tereft of 200/ for 1 year) x ,5 (the % or i of a yeat)
= 5,090 (thatis 5/ for haléa vear. (3) 10,00 (the
principal into 1 th of the rate, as before) x .24934 (the
time. V. lin. 11.) == 2,49340co (that is £ 2 g 10 2) for
g1 days *. NB. (1) This rule may ferve for an
intereft-table in the Head, quite eafy to ufe, and always
ready at hard; and therefore preferable to any in Books,
be they ever fo corre&t (which yet is a hazard) fince in
the confultiag of them (befide the inconvenience of
turning to them, and the trouble of finding the particu-
lars, and the danger of miftakes in copying them) there
can be no great fatisfattion in the ufe of them; as it is
taking things upon truft, with an implicit faith .
| Dy the rule of Proportion, the laft example would fltland
| o ' thus :
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Jthus: If 100/ {principal) in 365 days, give 5/ (intereft)
What will zoo/ (principal) give in g1 days? (Anfw.)
According to the inftruétions given
under the golden rule, the queftion Princ. Days Inter.
will be as in the margin. Then 5§ 1co 365 5
X 200 x g1 ==91000: dnd 100 x 203 g1
365 =— 36500. Then g¢'o00 -3
36500 ==L 2 9 10 1 13£32.— NB. By the dire@tions
given under this head of intereft, may be known the
pre<vifion, commiffion, or falforage of any fum: as alfo
il}l/;trall((, average, florage, brokirage; and any thing
elfe, rated at fo much per cent.
+| . Thofe, therefore, who are employd in fuch calcula:
tions, ought to underftand the rulcs at large; and fo be
able to examin, and make tables for themfelves. And,
in my opinion, it is not fit, in queftions of confequence,
to truft to any tables; buvt what one has examind, or made
for himfelf. Malcolm, arithm. 6. 10. p. 6:4.
€| For example: [Given p trto find A] What will 256/
105 amsunt 10 in 3 years, 1 quarter, 2z months, and 13
: |days; at 6 per cent, per annum?—Anfw. [ptr 4- p =
A] 3.46599 (the time) x .06 (the rate) = .207950.
x 236.5 (the principal) = 53.341586 (the intereit)
+ 256.5 (the principal) = 3¢9.841586 (the amount)
that is [ 309 xé, 10. L
d| For example :—[Givenart (orirt)tofind P; What
principal, being put to interefl, will raife a ftock of
[ 309 16 10; in 3 years, 1 quarter, 2 months, and
18 days; at 6 per cent, per annum? Cr, What is that
fum (fo much timeé hence) worth, in rcady money ;

abating, or difcounting 6 per cent ?——(I) [Ta—[ 41=P

(the rate into time; (to-wit) 3.46599 x ©6) -4 1 (or
unit) = 1.2079504. Then 3c9,841585 (the amount)
- 1.207959¢ (the time into rate 4+ 1) = 2565 (that
is £ 256 10) for the principal fought. (II) [%: P]
§3-341586 (the intereft) =~ .2079594 (the produ@ of
time into rate) = 256.5 (the principal).

el For cxample: [Given apt, to find R] At what rare
of-intereft, per cent, will £ 256 10 2mount to £ 309
16 10, in 3 years, 1 quarter, z months, and 18 days?
—Anfw. [a—p =~ tp = R} 379.841586 (the amount)
' ' Iz C =256, ¢
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—256.5 (the principal) = §3.341586 (the amount, lefs
the principal ; that is, the intereft) <~ 889 026435 (time
into principal, to-wit, 3.46599 x 250.5) = .06,
rate requird. :

For example : [Given apr, to find T] In what time
will £ 256 10 raife a ftock of (or, amount-to) £ 309

15 10,2t 6 per cent ?—-Anfw.[i;-—;’-) :.T] 309 841586

(the amount) — 256.5 (the principal) = 53.341586
(amount, lefs the principal ; that is, the intereft) =~ 15 39
(rate into princi‘})al, to-wit, 256.5 x .00) = 3.465G9
(the time requird) to-wit, 3 year, 1 quarter, z months,
and 18 days. V. lin. 11.

For example: [Given ptr, to find A] [ 27511 3,
forborn 4 years, at 6 per cent, per arnum, intcreff upom
intereff: What will it amount-to?—Anfw. as follows ;
The Principal .. ... 275.5625 .40 X .06 To5 0'th’ Rate
gives, for Intereft ... .16.5337%.. .. which <~ to the Principal
amounts(for the I year) to 2g2.0662 . . . . which x into the Rate
gives, for Intere . ., .. 17.5257 + .« . which 4 to the Principal
amounts(for the I year)to 306.6219 . . . « And, in like manner,
proceeding-on, the amount (in IV years) will be found
347.8g11; that is £ 347 17 10.

To abbreviate the work, the two firflt places (to the
right) are omited in multiﬁlying the principal by .06 ;
4, or 5 places of decimals, being corre&t to a' farthing,
or little more.

For example : In anfwer to the ing queftion [p x
rt = A] 275.5625 (the principal) x 1.26247696 (the
power of therate*) = 347.8903 1 that is (nearly)
£ 147 17 10,

By the Rate is underftood the amount of 1/, and 1
year’s fimple intereft. So, intereft being at 57/ per cent,
the rate (or amount of it) is 1.05/: for, 100 105 :: ¥ :
1.05.—The Power of the Rate is the amount of 1/ for
the time and rate given; and is found by multiplying it
into it-felf, till the number of multiplications be cqual to
the time, lefs 1.

NB. If the rate of intereflt is determind to any other
time than a year, as §, or §; therule is the fame: only
taking, for 3 a year, continualy divided by the rate, till
the quotient be a cipher; the number of divifions will be
the time. V, Fvolution, and Note %, .

o
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| For example: [Givenart, to find P] What principal
fum will amount to 201.9963136/; in 4 ycars, at the

rate of 6 per cent, compound intereft ?_"Anﬁv'[fr:P]

1 05 (therate) x into it felf 4 times lefs one (for the
biquadrate root) = 1.26247696. Then 201.9963136
~- 1.256247696 = 160 (the principal fought).

For example: [Givenapr, to find T] At g per cent,
compound intereft, in what time will 50/ amount to 6o.
7753125/2——Anfw.’ [%:r'] 60.7753125 (the a-
moung) - 50 (the principal) = 1.21550625 : which
is Tos*, OF 1.0§ x 1.05 X 1.0§ x 1.05 : which, there-
fore, divided by -1.05, till the quotient be a cipher; the
number of the divifions will give the time, to-wit, 4
years. ‘

For example: [Givena p t, to find R] At what rate
of compound intereft will 50/amount to 6o.7753125 in

4 years *—Anfw. [-;—: r‘] ‘60.7'7 53125 (the amount)

-~ 50 (the principal) = 1.21550625: whole 4th root
{to be found by evolution, or the table of the powers)
is 1.03, the rate ; or amount of 1/ for s year.

Note. As the amount of any principal is the fum of the
principal and intereft: fo, if (in any of the preceding
problems) the intereft is fought, or given, inflead of the
amount; the anfwer is eafily found from the preceding.
—For example: (1) Having the principal, rate, and
time; to find the intereft . . Rule: Find the amount
‘by problem V) The difference of this, and the principal,
1s the intereft. (2) Having the intereft, time, and rate;
to find the principal . . Rule. Find the amount of 1/
for the given time and rate: then, the difference of 1/
and that amount, being the intereft of 1/; fay : As that
intereft is to 1/: So is the given intereft to its principal
foaght. (3) Having the principal, intereft, and rate; to
find the time .. Rule: The fum of principal and intereft
is the amount ; by which, with the rype and priccipal, find
the time by Problem VII. )

For example: 6.7777 =L 6 2. for (1) The Sfirft
doubled is 145: and, (2) in the 52 1aces S Out of 718
145 inall 15 .. Then (3) the reff (;°nd ?( -cond Bgure 5 {to-

Mtn apdn Mmaem e o e

K 27 o hove 1)
wit 2) prefixt to the thirdis 27, ; C g .
/26 ¢, -wit, 642 g—NB. (Z ; 3{‘ ‘\\\’\\9&&)‘\ o b adle |
1 3 k ~ [

-~
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thus: (1) Since 1 fhilling is the ,!; of a pound; and dou
dle any number of 1oth parts, makes fo many zoth
parts ; (fo 1% == ;%) therefore double the figure in the
irft place (whofe denominator is 10th parts) is equal to
fo many 20th , or fhillings. Again, (2) Since 5%
= y4o» therefore g, in the 2d place (whofe denomina-
tor 13 100th parts) is 1 fhilling. Then (3) the figure in
the 3d place has 1000th parts for its denominator: and
this, with the number over g in the 2d place, makes fo
many tocoth parts; which is little lefs than fo man;
farthings: becaufe 1 farthing is ¢is of a pound.
But, when we make-up a decimal table for farthings
from 1 to 47 (whichis 114 3f) we find this true 1n
fact; that, from 1 to 23 farthings, the figures in the 2d
and 3d gaces of the decimal are the fame with the num-
ber of farthings: But, from 24 to 47, the figures in the
2d and 3d places make a number one more than the
number of farthings. And, though in all thefe decimals
(except that for 64 or 24f) there are figures after the
3d place ; yet their value 1s not 1 farthing, becaufe they
do not make .oor, which is lefs than 1 farthing. (II)
Thefe things well confiderd, the learner will find that
he has little or no occafion for fuch large tables as are
ufualy given in books of dceimal arithmetic. V. Frac-
tions.

Accord- 3 years 3
ingly,to ex- 1 quérter. ,z5 : €. zeitit
prefs (deci- 2 months . ,16667 to-wit, 2x,08333
'maly ) the 18days...,04932 to-wit,18 x,00274
itime {pecifi- ——
led in the 3,46599 yydoio
\margin; the dded N o
feveral denominations, a together, give the int
‘with the decimal fraétions. %€ g i

For example: Suppofe I am to receive intereft on
march 26, 1738, for mony which I lent june 21, 192§
——What is the time it has been out —(Anfw,) 1725 —
1737 == 12 years (from june 21, 1725; to june 21,
1737) Then, for the days from june 21 (1737)to march
26 {1738) Say: g (the number of days from june 21 to
the end) -} 25 (:he number of days from: the beginning
of march following to the 26th) = 34. (3) Then, 8
{the number of months between junc and march) x 31

— 248

.
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N

W

= 248 —~ 2 (for feptember and november, mduths of

|30 daysy 43 (for febraary) .= 243 (days) 4- 34 (th&

days in june and march) = 277 5 in all 12 years, 277 days.

MEASURING.

EA'SURE Square: 1éngth into breadth ¢
whether by’ the Foot, Yard, Square,
or Rod 4, .
Meafure Cude: 1éngthinto breadth into dépth :
whether by Feet, or Yard B.
Wrought . . by Décimals . . by A'liquots . . 6r
by Crofs-mltiplication €. :

That is, The Content of work, taken in feet, inches,
&c. is given—by the Foor-fguare, in Glazing 3, and
Mafonry b,—by ihe Yard-fguare, in Joinery €, Painting ¢,.
Plaftering °*—by the Sguare-of-tcn-fect, in Flooring f,
Partitioning &, Roafing », Slating and Tiling {— by
the Rod-fguare, in Brick work k.

How-many Feet of glazing in a pane of glafs, which
is 5 feet 73 by 2 feet 54 ?——Anfwer (by Decimals) 5.7
X 2.54 == 14.5542,1.e. 1 0504 7. :

Hst;w-many cet of pa:ui:gfixz a,syard, which is 22 x
4 x’l long, and 19 f 7i broad ?—Anfwer (by Crofs-
multiplication) 22 4 x 1 = i4p..

Hol:v-many Ya.rd: of w?zi;?[m i: 3a7r£o:i, wh’tz)fe height
is 12 f 34, and compafs 1c4 f 6i7——Anfw. 104 6
x 12 3 == 1280 1 6 <~ ¢ (theinches in a yard) = 142
y 2f1i 6p.

How-many Yards of painting in a room, which is 12 f°
47 high, and 84 £ 117 about?——Anfw. 84 11 x 12
4==1047 3 8 = 9g==116y 3 f 34 8p.

How-many Yards9 of plaﬁe’}iug ina ci:ﬁng, which
is 471 47 8 plong, and 18 £ broad >—Aniw. 47 4 8
x 18=2852106-~9=94y6/ 10i 6p.

How many Squares in a floor 49f 7 4 p long, and
25 f 6 i broad?—Anfw. 49 7 4 x 26 6 =1314 84

+-10==13/ 14 F 8i4p.

How.
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How-many Squares in a partition 139 f 10i long, and
10 f 74 high !——Anfw. 199 10 x 109{= 21 |l,)g',u,f
10/ 109, -

How-many Squares in the roof of a houfe 18/ 47 in
front, and 37 £ 10§ in depth ?—Anfw. 37 10 x 18 4
= 693 7 4 + 346 9 8 (half of the ground-plot, in
feet) = 1040 § o, i.€. 10 S 40 f §i.

How-many Squares in & roof coverd awith tiles, whofe
depth, on both fides (with the ufual allowance at the
caves) is 37 f 34, and the length 45 f——Anfw. 37 3
X 45 =1676 3 ~10=16/ 76 f 3i.

ow-many Rods of érick«voré in a wall, 1 2 brick
thick, being 231 £ about, and 13 £ 4 / high—Anfw.
213 % 13 4 == 2840~ 272 (the {quarc feetin a rod*)=
1o r 120f.—NB. (1) When the walling is more, or lefs
than 1 % brick thick (which is'the common ftandard mea-
fure) it muft be reduc’d to that thicknefs; by fubtraciing-
from, adding-to, or multiplying-by, the DIFFRRENCE :
to-wit, for 1 brick-thick, fubtra&t % of the content; for
2 bricks-thick, add 3 ; for 3 brick-thick, multiply by z;
&c. (2) If the wall be of differen: thicknefles, as they.
ufualy are in brick-houfes (being thickeft below, and
thinner every flory) the beft way is to meafure every
different thicknefs by it felf, and to reduce all to the
flandard thicknefs. Then add the feveral areas into one
fum : out of which deduét the doors and windows (mea-
furd by themfelves) and the remainder will be the true
area of the whole walling.

Arodis (by ftatute) 16 § feet: fo that a rod-fquare is
272 4 feet. But it being troublefom to divide by the
mixt number, it is cuftomary with workmen to divide
by 272; which gives the contents fomething more than
truth.—~—NB. In fome places it is the cuftom to meafure
by the rod of 18 feet; and, in others, by the rod of 16
feet .. So that, in the former cafe, the area muft be di-
vided by 324 ;and in the latter, by 256. V. Tables, note ".

That is, the Content of a thing, taken in feet, inches,
&c is given—Dby the folid Foot, in Stone *, and Tim-
ber b—by the folid Yard, in Diging ¢, &c.

How-many folid Feet in a ffone, whole length is 7 £
31; breadth, 4 f 5i; depth 2 f 3/7——Aniw. 7 3 x
45 x23=72f0i6 g .

ow-many folid Feet in a piecce of timber * 1 17 if
ong




-METIC Multiplication 93
long, 23ibroad, and 2 f 7/ deep?——Anfw. 17 x
23ix2f 7i=86f7iq 6",

* | "Tbe Cuftom is—for Round timber, To gird the tree about,
in the middle of the length; and folding the line twice,
to take one length (or a quarter of the whole) and to
account that for the true ﬁge of the fquare. Then, for
the length, it is accounted from the but end of the tree,
fo far up as the tree will hold half a foot girt, as they ’
phrafe it; thatis, as long as the line, twice folded, is
half 3 foot.—For Heawn timber, To find the middle of
the length of the tree; and there, to meafure its breadth,
by clapping two rules to the fides of she tree, and meafur-
ing the diftance between them. If the two are unequal ;
they add them together, and take half the fum for the
true fide of the fquare. ,

But, both thefe methods are erroneous—by the Fo-
mer, the content being found lefs than the true, in the
ratio of 11 te 14 ; and—-by the Lattcr, more than the
truth; and the more fo, as the difference of the fides is
the greater. : .
c| Inacelar 25 f 4ilong, gf 8i broad, and 7 3/

deep, How-many yards of Diging?——Anfw. 25 4 x
158 x76=110y 6f 85 .

In-a wanlt, Dug g fdeep, 4 1 f long, 3f g i broad ;.
How- many folid yards ?—Anfw. 4 6 x g x 3 g =151
g 10i6p: i.e. 5y 16f 107 6p.

See Decimals, and compound Multiplication.

"MUTIPLICATION.

: 'u’LT. Place the firft of the préduct
of éach -cator Gnder it (2) When

two 3
Sét-down the laft; carry firft. (3) Add-up
all for the total product *..
b

COMPENDIUMS °
in Fallors with

Units, &c.

N
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3'(I) Whén any nimber of Gnits precédes any
digits ; proceed thus:
4 (1) Maltiply #s far as the O'nes: to each-
cand all the réft, forward, add (2) Then,
5.56 many ds there are O'nes. (2) Then, by
"| féps, backward, add the remainder °.
.6 (II) Whén any namber of units fdllews a di-
l git; proceed thus : _
7 (1) A'dd, ftep-by-ftép, back the Ones (2)
Then, miltiply ; #nd {6 many, back, Add <.
8 (III) fkiEPing for O'ughts interpofd °.
g (IV) When other digits are intermixt ; make
a préduc, or two more *.
Other Digits.
10 (V) So other digits, by dccommodation, are
managd as units &, -
Higher Figures.
(VI) Whén bigger factors approdch to a
décimal dénominator;
12 (1) -cand and -citor fubtraét from the déci-
| ‘mai; (2) Miltiply th’ rémainder ;
13 (3) To their préduét join-back the altérnate
| fubtrd¢ted remainders . ‘
14 (NB) Préduét than -cand—If mére places,
carry '—If féwer, add ciphers*,
CoMPOUND.’
15, Compound Miiltiplicition Of féveral names in-
to feveral:.

16 I'ntegers into Uppér line mult; add Aliguots!
..or Crgfs-mult ™ . . and Mind ", that
- I'nt

Ral
()
————
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17,

I'at into primes give primes °: Subdivifions
are known by addition *.

For example : To multi- & 4 { Multiplicand 1234
ply 1234 (I)by 2: Say 2  § | Multiplicator 2
x 4 = 8 (placing the 8 di- The Produét ... .. 2468
reétly underneath) Then 2 ' - —
x 3=6; andfo-on. (II) By 6: Say 6 ° 1234
x 4, or rather, (putting the {fmaller num- II

ber firft) 4 x 6 = 24. Then, fet-down 4

(thelaft figure)and carrying 2 (the firft figure

2234
1) to the next row, Say 3 x 6 == 18 -+ 2 ‘
(that I carry) = 20. So, fetting-dowx-l'. o, .;6

“lcarry (the firft figure) 2 to the next fiep III{ 7404

in the work ; and proceed as at firft, (III) 2468
By 26 : Say, as afore ; placing the firft fi-. 32084

ure of the produ& of the 6 (to-wit, 4) un-
er 6; of z, under 2, and {o-on. Then,

123
add-together the produdls .of each figure, { 20

for the produ& of the whole. (IV) By I
206: The procedure is the fame as i n,
III; only removing the firkt figure of the
2d produét one ftep further; to-wit, under .
the 2, according to the direttion, lin. 1.

(V) By Ciphers in the end: the procedure y;
1s as afore; only addihg the ciphers (of
bboth the fa&tors) to the total produ®. Thus -,
200 x 400 = 8ooo.——Hence it ap- T8 7 3
pears that Multiplying “1) by 10, is
only adding a cipher; fo 1234 x 10 viq 6
= 12340 (2) by s, is halving the fi- '5 11 10 2
rguxjes,,and adding a cipher: So 1234 v

“Ix § 3= 6170. (3) And, in like manner, on other ac-

cafions.

The fame (or, what is equivalent) is to be done, in
;multiplying different denominations ; as in example
(VI). To operate which (1) Say, 3x 6 ¢ = 18{ : that
1s 44 2 q. fet-down the 2 ¢ (which belong to this row)
and carry the 44 to the next row) which is pence (2}
‘T'hen go-on, and fay 6 x 74 = 424 - 4 (that I car-

ry) = 464: that is 3s5. 104. In like manner, asa-
.Jore, fet-down the 104; and-carry the 3s. (3) Then,
’ 1 , proceeding

[] .
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roceeding to the fhillings, fay 6 x 85 == 48s (that
féarry) _g-: s1s5: Here, the cafieft way is to-'f-et?down
(as in integers) the laft figure, to-wit, 1; and to camry
the firft, to wit, 5. So, proceed, and fay 6 x 1 =645
(that I carry) = 15. Set-down the odd-one; and (as in
addition) carry the half of the remainder to the pounds :
in which proceed as in integers—To multiply by Addi-
- tiem. V. Tabulating.
b | Several of the folFowing compendiums were the inver-
tion of Mr. Hatton (arithm. p. 150) who alfo gives two
- {or three others. But, as the operation of them is pretty
difficnlt, and the cafes occur but feldom, and that too
out of the courfe of bufinefs; it would not confift with
the defign of this treatife to give an account of them
- here.4—1It may not, however, be improper, here, to give
a hint of two expedients for the facilitating the operation of
. |large fums: to-wit, Logarithms, which is made a particular
fcience ; and Neger's bomes, which is only a method of
tabulating the multiplicand on fo many (virgulae) rods,
or. pieces of ivory, wood, pafte-board, or the like; and
may be executed with Iefs trouble, and more difpatch, by
the directions here given under the head of Tabulating.
For example: 'To multiply 652783 by 115 (I) Say,
(1) % 3 ==15. (2) Then g x 8= 404 1 (thatl
~|carry) 4 3 (advancing, forward, from 8
in the muldplicand) == 44. (3) Then g - 652783
x 7 == 35+ 4 (that Tcarry)'™J- 8 4 3 115
(going .forward to the end) — 5o. (II) (75070043
Then, (1) Say g x 2 =10 g (that I
- |carry) 47 4 g (going two forward, to wit, fo many
. |asthere are ones) = 30. (2) Then, 5 x5 = 254 3
(that I carry) 4 5 4 2z (going 2 forward) = 37.
(3) Then 5§ x 6 =30+ 3 (that I carry) 4 §r+z
" |(ill going z forward) = 4o. (III) Then, (1) The 4
(that I carry) 4- 5 4 6 (going backward, at each ftep,
Jfo many as there are ones from the 2 where I left-o
1= 15. (2) Then 1 (that I carry) 4 6 (backward a-
gain) == 7. (3) So the produtt turns-out (as in the ex-
ample) in one line, 75070045. V. Pradtife.
d| For example: To multiply 652783 652783
8y s11. (I) Add the places, equal to the §I1
" |number of units, ftep-by-ftep, backward : 333572113
: . ) {1) Say
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(1) Say .3 (the1ft flep) = 3 (2) then 3 4 8 = 11, &c.
4 (II) Then § x 3= 15 <4 1 (that I carry) + 8 -}~
7 (going 2 backward, to-wit, fo many as there are ones)
= 31, and foon.

+1 Tben—If there were two, more, ones; Say (1) for
the Former, 3 4~ 8 4 7 = 18 (2) for the Latter 3
+ 8 4+ 7 -+ 2 = zo.—If an ought followd them ;
Say, (going-back a ftep, the 4 ones being wrought) 8 4-

7 -j_— 245, &c. ,
¢ or example: To multiply 62:]83 by soorr. (I)
Having added, by fteps, backward, the 4 firft figures of
the multiplicand, over co11, according to the direftions
of the reccdll;g Inote, (I1) Ig(t-l'l-tiply, and fay 5x 3
=1 1 (thatIcarry) =1 2
[(kipi%:g-over, 2 place?lS and 7) on 65;733
account of the 2z ciphers] 4~ 5 (on 646 5 2”
account of the 2 ones) = 23. and fo 32040330013
on——And, in like mahner, when the units precede.
f| For example: The following fum may be done feveral

184275 1842753 184275

s I" {911:11 In. {9::1118 1L {9:11:1
> 2060197854 204763027854 | 1678952528583 ~
S f 1678747983:Byga1 | 16534777...Byg | By8...14742024
L 16789540027854 | 16789540027854 | 167895400278 54
In like manner, 26536 x 21415 will give (by 15 14 2,
or 1&4 21) 568268440.

g us, 2783 l 2783 278¢ l © 34567
225 522 5022 - 6bco
626175 | 1452726 | 13976226 | 207574835,

And others, in great variety, may, with great faving,
and equal eafe as at large (when the knack is familiari’d
by pradtife) be done in one line: and greater combina-
tions, in two or three. T -
h | For example: Tomultiply g6 into 88 (I) From 1co
(the decimal denominator to ‘

n .

a number of two figures, as . (

here) fubtra (1) 96 (the -cand 11\3400“?3! denom. 100
. ultiplicand. 6

(2) and 88 (the -cator): the Multislicat. ‘g

remainders will be 4, and 12. ultiplicator. ¢

(II) Thefe, multiplied, give 48. Remaindr. fr. 100{ 4
(III) To this produ& join-back Produé& ‘;
84, the remainder of 4 from ©rOCUCt . ... . 844

83 (the two neareft) or of 12z from g6 (the two remot-
1 eft) thatis, alternately, thii remainder of the -cand from
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the -cator, &c: and you have the anfwer 8448, as in the

margin, n. L. .

~In the IId example, the pro-
du@ of g1g by 3 (to-wit, 2757)
being « figure more than the pum-
ber of places, in the largeft num-
ber to be mu{tipljéd's the §irit (fo-
wit, 2) is to be carried to the fub-
traction of 3 from 81, thus: 3
from 11, remains 8 <4~ 2 (thatI
carry) = 10: of which fet-down
the o; and 'proceed, faying:. t
(that I borrowd) from 8, remains
7 41 (thatTcarry)is 8. . .

- In the IIId ¢xample, the pro-
dut 84 bcini‘ two figures Jewer
than the number of places in the

dud, ,as in thema

For example: as
in the margin :
Where the feveral
denominations . in

rgin,

lare multiplied by
'9, the integers in
'the multiphicator :
to which produ&
are added the
quotes of the m
multiplicator, to-wit, :
and . . 55 of that quote,- far the 4
the 1% of 4 inches. . -
For example, as in the -
margin: Whére—The

42
‘The Produ@ .

feet, multiplied into the 9 4 —
feet, -give 423 feet— ‘S AT i . 422 e —
Then,g crofswife . . the g x 4% . 4 g — —
of; inta 8, gives 72i. 45 'x 4... 15 8 —
(le. 6f) .. a0d47f, 8x 4... —- 2 8

into 4 7, gives 1884 (i.
e. 15/ 8i)—Laftly,

by dliguots {

the multiplicand Mult. into 9f. 429
Divid. by 47. %

“by Crofs-malt. {

The Prodsd . | 444 10

(1D

Looomny
-cand . ... ¢gg86

-cator. * . . 9994

Remainders.. { f 2

‘Produ® : 99800084

largeft number tp be

multiplied ; two ciphers muft be'added, or joind back to
the fubtration of 14 from g4g4; which gives the pro-

f:et inches parts

47 6

9 4 4

4 6

, 1§ 10 10
s 1} 3 1072
c.o 446 7 233

ultipficand divided by the remaindér of the
. .4 '(of a foot) for the 4 inches;

parts; 4 parts, being

Seet inches p.
47 8 —

&
o ©
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the inches in both the faltors, multiplied one into the
other, give 32 parts (i. ¢.'27 8p).

n) In cafe of farther fubdivifions *, and larger numbers
(that cannot well be computed by the head) the eafieft
wiy is to proceed {after the manner of ¢common multi-
phication) as in the .

mafg;n ; regai'a ﬂtf ’ o W oun

being had to the 372 1§ 4 —— —

inftru&tions of line 25 6 g —
J16: by which it - —_

appears . . thatthe Into 3" 1118 10 —

-produéts are to be 61 2232 68 = -

remov’d to the 25 275 100 ==

right-hand, fo,that Samof /[ 93c0 107 1286 —— —=

the degrees of each —_— 2

part of the opera- of | 217==2614 :

tion may fall un- ’ ..10

der the like in the :

given duodeci- -Produst '9517 10 2 10 —

mals'. . and that 2 — - ——

places given inor- -

der (as integers, and primes) to be multiplied. into .2
places, produce 3 places; 3 places, ‘into 2, produce . ;
and 3, into 3, produce 5: thatis,” 1 lefs than the ex-

nents, of places,” of namesirtboth the given fa&ors, .
& | The fubdivifions of an integer, in duodecimal arithmetic
* |=——are difinguifpt by the naies of Primes”, 'Seconds “,
Thirds “, Fourths ““, &c.~—and may be applied . . in
Meafures, to Inches, Parts, &c. . . it Mony, to Shillings,
|Rence, &c ——only ma'ing allewance for the- differente,

according to'the value of the denominations. - ’
o) Thatss, The Integer, into’, gives”; into”, gives 5
“linto™; gives” ; &c. © :

That is, ‘ into " [primes into primes] give “; ’, into -
“, give”; “, inta”, dg'ii'c‘ ™ ; &c. the produ® of the
fattars being of the denomination that the fa&ors (added-
#ogctber) amount-to.—~NB. The great /¢ of this opera.
tion is in meafuring. V. Meafuring. ‘

Kz "~ PRAC-
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PR ACTTIS E:

Cam]:mdhm: of the Rule-of-three*.

EF onE ?]®; The Séught into price ¢, or its

factors ¢; or * by’ aliquot parts 3

And by the aliquots of fractions of fought
(if any) divide price *, ,

Waat’LL one ?] # The price by commédi-
ty ; or, if too large, by its factors® .

Ersewnere': Sibftitute thé Qudtes of two
térms by a Cdmmon-divifor *.

(At 2 fbillings] ' The 4nit’s place, doubled,

I is Shillings ; the refl, Pounds™:

: f which the aliquots give poinds *; tak-

ing half, whep the price above 124d°.

| Of even fbill.] into half gives péunds: dou-

L bled anits are fhillings ? *.

Réfts (in dividing by factors) to vilue: The
laft remainder >

into -for laft-but-one, plus reft néxt ; into
-for next, plus reft next 9,

For the readier difpatch of Bufinefs, Mr Hatton (arithm.

P- 99). gives us 149 rules of prattife; and moft Wri-
ters fwell the matter into a very large account: but the
following 3 verfes will enable one to anfwer any Que-
ftions, oftentimes, more readily and eafily than all his-
rules, were it pofible for any memory to retain them.
—In effe, after a due acquaintance with thefe few di-
reftions, ¢ Judgment and experience, as Mr Malcolm
(ar. p. 542) well ebferves, will readily fupply a variety
of abridgments, depending on the fame principle, much
better -a confusd heap of particular rules.’—It is
pretty enoagh (to give one inftance, out of many) to turn
ells englith into flemith by. adding o, and dividing by 6
o net
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[J

b,

1

10 bearing the fame propartion to 6 asi to 3] or ells
femith into englifh, by Amgltﬁzlying lnto 6; afd cuting-

[off thelaft figure (as you are direSed by Shelley, Ayres,

| many af the moderm writers)-bus, if fuch compen-

| d‘;‘\‘m“" as thele (of which they give you nota few *) do

iiot offer themfelves to your judgment in applying thc
enerdl rules which you muft be acquainted with: it

Iwilk.be very difficult to charge tﬁe’memox with them ;
J

and much. more fo, “to retain. them : at the fifne time,
that, without' {éeing. the reafon of them (wihtich is not al-

| ways very obvious) ypumuft alweysbe diffatisfied, and

uncertain. Nor, after all, is there much favd by them.

high road, apd reqnires no_cafting-about to find afhorter

“Icut: in which there are frequently greater perplexities.
[1And the fame may be obfervd: incall the other cafes,
“[where the expedient is but a fanciful dovife, to favea few

figeres.  ° :
’ thﬁ largeft colletion of the beft compendiums of this
kind are in Shelley’s fupplement ta Wingate's arithmetic,
publitht by Kerfey, p. 384, ' Co :
That is, In queflions, -wherein the conditional-term is
1 (as when we fay, ¢ If one cot fo-much, What will

‘lfo-much coft’ *?

“Or (which is the faie) ¢ What comes fo-much ta, at fo-
much per pound, yard, &c.’——NB. The direétions, in this

.fcafe, are as follows in the text . . . Bat, in making, or exa-
jmining bills by the head, it may perhaps be more obvi-

ous, and eafy to the generality of people, to halve, or

‘Idouble (andfo add, or dedud, as they fhall find occafion)
-[the price of the commodity. by the nimber of pounds,
“|yards, &c.. .. Thus: (1) 13 pound of beef at 34 2

per pound : Say, 13 3-pences is 6 fix-pences (or 3 s) an
3 4. And 13 i-pence are 64 2¢. Then 35 34, and

16 1 dmakes 35914 (2) 15 yards of filk, at 145 64
per yard. Say, 15 104is £ 7-10, and 15-4 5 is (4 times

105, and 4 times j:;)ftou-wm 6os, or 3/. Inall (to-
wit, £ 7-10, and '3/} £ 10 10. Then r5 6-pences
are 75 64. Inall £ 1017 6. (3) g yards of cloth at

.§185 64 per yard, Say g 18 fhillings and 6 penceis g/,
. K

3 - 300¢

For inftance: To ‘reduce 622 ells énglifh into flemifh, .
|the adding of o, and dividing by 6 is not much fhorter
‘| than multiplying into 5, afd dividing by 3: which isthe

o
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Il but g s and g 6-pences (or 45 64) to-wit, 135 645
:hat is (that being fubtra&ted fr:m 9‘11; £ 866, ’

L. If the multiplicator be avithin the taﬂ;pa/} of the
table ; multiply the queftion-term (or thing-fought) into
the price. For example: (I) If one coft 10s; What
will 20? Anfw. 2o (the thing-fought) x 10 (the price)
= z00s; that 12 fo—emee—— § 1608
is 104, (II) If 134 x9 3d=402 33 6
onecoft 125 34 2 g—268—67 d.——m
2¢; Whatwill . g=208=47 > z
134 ?  Anfw. Inall 821 7s5. 1d=S8.1647 1
Multiply 134 (the commodity) into the prics, as in the
margin. - :

IL. If the multiplicator be a higher number ;—Multi-
ply the thing fought into the faltors of the price, or any
two numbers, which (multiplied-together) amount to it.
For example : If one coft 12+ 64; What will 28 ? Anfw.
The fafors of 28 being 4 x 7: mul- .
tiply the price into 4 and 7, asinthe (L- 125 64

margin: the laft produ& is the an- 4
fwer. o 2 '10 O
Note. If the multiplicator be not 7

refolvable into fa&ors, tale thofe that 17 10 o
come nearcft it ;——and Add the price . i
for the odd-one : [So, if the number were 29::17/ 105 4=
125 6d =18/ 25 6d) — or Multiply it into what the
fadors want of the multiplicator : [So, if the number
were 3t s 17/ 105 4 (135 6dx3)or1l1ys 6d=
19/ 75 64.] , .

IIL. If the muktiplicator be fiill higher; Divide the
thing fought by the even parts of the denomination, in
which you woald have the anfwer *. For example :—If
one colt12s 64; What will 562 Anfw. 105 being § of
a/; andzs 64 (which makes-up the 125 64) the § of
i/, orthe 1 of 105 [for & half-crowns make 1/; or 4
half-crowns, 10s] fay zin ‘ :

§6=28/. Then8in 56 Aliquots ' 56.1b, &e.

or 4 in 28 (the quotient —

of 56 by 2) =7/ asin s. 10 2|28-- -«

the margin, example I: in I R o

which the work ftandsin ") 4 6 7 ==

the moft commodious L —35
DA form :

.~ ) .
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form : the mony fplit into At1z564. | 113lb&e,
aliquots, with the marks ,
_|of the denominations pre- [y} s 10 2| 56 10 -

fixt ; and the divifors placd 2 LA
againft their quotients | 4 6 4] 14 26
(not fra&tion-wife) for the £ 70 12 6

greater difpatch, diftin&t- . -
nefs, and evidence.—In the IId examplé, [to-wit 113 1b,
at 125 64] the manner of Operation is the fame: only
" |it may not be amifs to obferve that The remainder is al-
* \aways of the fame name as the dividend (V. Divifion) and
maft be carried-on in lower names, according to the in-
ftru®tions given under the article. Reduttion, note 3. Say,
" {therefore, here (according to the diretions in tie former
example) ... Firft, 113 Ib -2 (2 105 being 1'/) =
56, and 1 over: thatis 1/; to be divided, in a lower-
-tdenomination, by the fame divifor, to-wit 2. Say, then,
1 x 20 (s, the next name) = 20: then, 20 -~ 2z =
10s ... Again 56/ 10 (the quotient of 113 by 2 the
aliquot of 10s) =~ 4 (the aliquot of 25 64) = [ 14
2 6. for4in 56/ is 14/: then 4in 105 is2s; and 2¢
over: then 4 1n (2 x 124, the next name, or) 244 is
6d: Inall, £ 70 12 6.
#| Tables of Aliquots, or even-parts of mony, weight,
&c. are ufualy given, by writers of arithmetic, to the va-
lue of above a page; which they tell us muft be well un-
derftood, and perfeéily got-by-heart (V. Vither, arithm.
p. 210, 228)—But common fenfe, with the knowlege
of the multiplication-table will enabl: any one to take
the -aliquots with readinefs.——So t)a: it may, perhaps,
be thought unneceflary even to hint, that (1) In Mza-
SURE .. 4 naiis the 4th of a yard; and the sth of an
Ell .. 7 gall.the gth of a Hogfbead, &c. (II) In Mony,
.. vidisan 8thof a 8hilling .. 15 8d, the 12th: 33,
4d, the 6th: 65 84, the 3d of a Pousd. (ilf) In
WszicHT .. 41b isa 7th of (28 Ib, or) a Quarter of
acw, &c. .. 71lb is an 8th of (56 b, or) Half-a-cw,
. 14 Ib is an 8th: 16 Ib a 7th of a Hundred-aveight
. 2% cwis an 8th of a Tun.
£ IV. If there be fra&ions (or Liawer denominations) in
the guantity of the thing fought; Divide the price llajf
' . th-a
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o

“1If 12 coft 105 64:
“{What will 1 coft? (I ByCommod: 13| --10 2

the aliquots Cw ¢r I L s d g
thereof: pro- 8 31r..at..ax 1 10 -

ceedinginthe -_ . -~
freft, accord- Ja1:rs=z21|¢gr 2]z - 10 11 =

ing to the in- - 8] ,z - 5 52
ftructions al- V168 1 hyla - 1 41

ready given. 46 2 42| 4|7 - - 91

The work 8 :

; 4 3 23] T
Jwill ftand as{P;x}ge . . .18 6 of the frallions: 18 ' 6 --

inthemargin. { Total : 1852 6 : The anfier; which, be-
: ing divided by z0, gives £ g2 :
12: 6, for cw 843 11.

That is, In fums, in which the Queftion-term is gne :
as when we fay: ¢ If fo-much coit fo-much; Whas'st
one coft ? : ,

L. For example : S.10 6--

Anfw. Divide (I) by | —
{12 (the commodity) 2|5 3 -
" {or (II) ifs Fadtors (2 61012
“|x 6, of 3 x 4) ac- {II 4 By Fa&ors —_—

cording to the in- {3 l 3 .6 --
“ftructidns " given ' in 4]-—-1012
" {the explioation of the —_——

22d example in note ¢,
NB. When the guantity of the L26 8

commodity is greater ; a fa&tor (too- {2]13 4
.|big) may be dividede—For exam- 11248 --2 i1

ple: If 112 coft £2 6 8: What 7{-- 3

will 1 >—Anfw. Divide by the fac-

‘[tors 16 (or 2 x 8) and 7; as in the margin. V.uote 1.

That is, In any queftions of a different nature from

.{the aforementiond, when you cam, at fight, or with a

{raull attention, difcover the common divifor ; that will

Jgive lefier numbers to work with. -

For exomple:—If 7y coft §6/; What cot 352
(NB) The queftion, ftated, is: 7y:56/:: 355 W, ere
it is cafily perceivd that 7 divides bo,tli the extremes, and
the quotes are 1, and §: So that this queftion (14:
36/ :: 5yd) will have the fame anfwer as the formes ;

“{and is found fimply by multiplying 56/ by 5; whi

maies 280/——1If 250 /. buy 548 y, What will g/

buy ?

N
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buy ? (NB) The extremes being both divided by 5, the
quotes are 5o and 1 ; and the queftion will have the fame
anfwer as this, 50/: §48y::1/: which is folvd by di-
viding ?8 yby so0: the quoteis 10y 3 grs, 3 mails, and
18 —1f 27y coft 45/: What coft 63 yards? (NB)
Here, the extremes 27 and 63 being divided by g; the
quotes are 3 and 7 : and fo the queftion has the fame an-
fwer as this: 3y: 45/:: 7. Again, 3 and 45 being
both divided by 3 ; the quotes are 1 and 15 : and fo the

ueftion is reduc’d to this: 1 y: 15/: : 7 yds ;and the an~
wer 7 times 15, or 105/,

The following prattife, by the aliquots of 2, was
publitht by Mr. Jobn Fones of Briffel (in 1720) as his in-
vention; and Mr. Smeaw, in a recommendatory letter,
conceives it to be intirely new.——But I find an account
of it by Mr. Mellis, as ancient as the reign of Edapard
6th, in Dr. Record’s arithmetis, p. 358.—However, as
there is fome advantage in it, I bave here given it:
though, in effe@, there is nothing more in it than a parti-
cular application of the general dire&tions in line 1.—
For which reafon I have added alfo the two following
lines, of even fhillings ; as indicating a fhorter way than
might have offerd it %e‘lf from the general hints in the pre-
ceding verfes.

Thus 74874, at 2 sper /b, is 74/ and (8 being dou-
bled) 16s: for, 748 = 10 (25 being the 10thof a/) =
744. 165,

. Thus—For Aliquots (1) 748, -at 84. Set down (as
though it were at 25) 74/ 165; and divide it by 3 (the

-{ 8th of 25) you have the anfwer [ 24 18 8. (2) 721,at

13d. Say 72/ 25~ 8 (the number of 1 34 in a fhilling)
= £ 9 6 32 (thenumberof 1sin25) =/ 4 10
1 ;.—for Aliquants (1) When the given price confifts of
odd farthings, or is under 24; work it firft at 34, and
take the parts. Thus 210, at 1¢. 21/ 8, the 34 in
25) = L2126 =~ 12(the 1¢9in 3d) = §4 4 L.
(2) When the given price is above 24, but an’ aliquant
part ; you muft be content to fplit it into aliquots. Thus

| 745, at 5d. 74/ 105 <=6 (the 44 in2s) ==L 12 8

44 (the1dingd) =L 321; inall, £ 15105.
For example: 719, at 15 2d: For the 12d take hsalf

of 71 /. 185; to-wit, 35/ 19 s : then, of that, for 34, the

4th; and of that, for z g, a 6th. The anfwer will'be

L4688 2. N . e
pu
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For example: 379, at 18 . Say 9d (the half of the pricc)
X 379 = ;41 x?;?t' tis (the uni%_d lace being dbmgl]ed)
3414 25—In cafe of ax odd fiilling: a 20th of 'the
:ommodity added to the price of the Even, gives the
otal. Thus 379 at 19s. To 3417 2 (the price, at
12,:) add 18/ 19s (the zoth of. 379) the total will be

ol 1s.
} That. is: To valge the remainders of a divifion by the
faGors of any given number——Multiply the laft remain-
der intp the lajt-divifor-but-one ; to-wit, that overagainft
it, in the pofition I recommend (V. Rednétion note).—
To the produ& add the preceeding remainder.——The
fum thereof multiply into the next prececdiari? “divifor :
And fo on, till you have gane-up, through all the divi-
fors, and remainders, to
the firft remainder. Thus, Diwifors | Dividend Remrs
in the example annext, the 126 | 3428689—~—1
value of the particular frac- ¢ (3 | 1142896——4
tions, denoted by the three 26§ 190482~—3
remainders (1 4 §) willbe {7 | 27211=}3}
found 133, as againt the o
laft dividend. For 5 (the laft remainder) x 6 (the pre-
ceding divifor) 4 4 (the preceding remainder) x '3 (the
preceding divifor) 4~ 1 (the preceding remainder) =
103 ; for a numerator, t0 106 (the produét of the facs
tors, or ) the denominator.— '
NB. This holds-good (I) In all Diwifors Remainders
the Changes, or tranfpofitions of 7 6} 1 t
the divifors, and varjeties of re- 3 7
78
3 ¢ l
63

aéo;

mainders : as will appear . . by
dividing the ahove-fum by the
divifors in the margin .. and
cf»perating1 th:e1 rexﬁz}indcxs, as be-
ore explaind. (II) - * r.inalb
bers: as may appear 2860347356 . -5 - 4t
by the folution of the {g 144857802 . dw—12
two following quef- €. 144557992 . -Gu
tions. (I) In 3476
589426 gr. How-

ECENTR. ¥e X
NN N
NP N

1
1
5
5

SaltorsR of 5760

0...7242894 ... 08—6
z... 603574, H—}
, many

2
1
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C Imany /b &%? (2) Gr. 3476589426( 5,60grn;&{b

What is the value of zogoq4z6 603574
1 yard of cloth, 48 331928
yards of -which coft ‘4261
£ 15 10 4 (NB) -—3 12% 0z, In /b,
The value of the re- : 38232:(6'0x.
mainders, in the ab- ' 53672
breviated' form, bein 20 dw.inoz.
found by the mcthoﬁ 734.40(1 2 dw.
aforementiond, appear 15840 -
Jto ‘agree with ~the , 2432
work, at large, as per- 24 gr. in dw,
formd by reduétion . 103680 (18 gr.
fand "divifion, in the 4628,0

margin, underneath the dpetstions by the Racors of
..~57§°and8hm £

ere, 4 (the la 15 10. 4 © —4.

T remainder of the di- 2 11 8 2 —2

‘]vifion by 6, thelatter - 6 5 2 —i%

factor of 24) x 4 (the — '

preceding divifor) 4~
2 (the ﬁx:gﬁ remainder)

.i5 10

ﬁi&ary of 48
N

~

20 14896@8
J= 18 gr. as in the 5. .4 310, 4,1 ¢.310—2
valuation of the divie o1z, . .77—5§
\| fiop, at laige, under- d.. 3724 b—
neath, 6 i.e. (by redg&xon)
Here, 6 x 20 g 14.89 §65 2 35=13
Flie %6k 4t

2=3186: agyeeable to what ems ﬁ-om the remain-
dey of the divifion‘at the top ‘of the page.

* | Here, 3186 [the remainder of the dmﬁon, “that re-
duces gr.to /b) x 12z (the number of (the next inferior
déngmipation, to- wu) ox that make 1 /b) = 38232:
which, divided by 5760 (the Ongmal divifor) gives 6 oz.
And fo on, according to the diretions given in the ar-
txcle Rcdu&lon, note 3.

3
(A

w v e o

{
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'FROGRESSJON
E)R' 6G. ‘AR : a feries Of niimbets 2y équal

L

additions increafir ng 2.
Sum
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e
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Sum of a féries is all into th’ fim of the ex-
tremes by 2 °.

Difference of feries is that o’th’ extrémes, by

- the terms, lefs unit °.

Niimber_of térms: firft from lift: reft, by
difference, gives All-but-unit*,

Pr'oc. GE: a {éries of nimbers by dne com-
mon fictor increafing °.

' L4ft of a feries t6 find, conceive arithmétical
Exponents *: '

twé of which, added, denote the préduct
o’th’ térms correfponding &.

Then for the fiém of the [feéries: the laft term
into the ratio: ‘ I
and, from the préduét, the firft: the re.

mainder by th’ ratio lefs unit®,

Thaus ‘1 234, dr 3 2 1 (differingby 1)and 2 4 6 8
or 8 6;.} 2 (giﬁ'eringty 2) are faid to be in arithmetical
progreflion.—Note. In arithmetical progreffion (I) are

tto be obfervd the two extremes: to-wit, (1) the firft

term, 4. (2) the laft term, /. (3) The number of
terms, n. (4) The common difference, 4. (5) The
fum of all the terms, s: (II) any three of whicﬁ being
given, the other twe may be found : as may be feen in
a feries of 2o propofitions in Oughtred’s clavis math.
29. 4. Seealfo Malcolm, arithm. p. 233, and p. 243 ;
where he gives feveral problems, wherein two things only
are given, to find the other three. (III) The chief anid
moft ufeful of the problems are thofe which relate to the
differences, or the fum of the feries, &c, as follows in
the text, .

For example: [Given al n; to find S] How far does
he go, that carries, one by-one, into a bafket, 100
ftones, a yard diftant from one another; the firft of ’em

a yard from the bafket,—Anfw. [“l.'.l'_lz_’i.t.‘ = S]
10100 yards. For 1co (the number of terms) x zoz (the

{fum of the extremes; to-wit, 1, and 100 doubled, on

account
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account of going baskward and forward). = 20200 -+~

2= 10100 *; that is § miles and 3, wanting 20 yards.
¥ Sir Fomas Moore makes the diftance run but 1ooco
yards ; which is too little by 100 yards. V. Moore’s a-
rith. p. 324 )

For example: [Givenaln; to find D] One had 1z
children, that differd alike in all their ages : the young-
eft was g years old, the cldeft was 36 3: What was the
difference of their ages, and the age of each }—Anfw.

[:—::D 27.5 (the difference of the extremes ; to-

wit 3 6.5 —g) = 11 (the number of the terms lefs 1)
= 2.5, the common difference requird. Confcquently,
the age of the youngeft but one is (9 4 2.5, i.e.) 11,
5: of the next (11.5 4-"2.5: i. €.) 14: and fo of
the reft.

For example: [Given 2l d; to find N] A man going a
jourry, his firic day’s travel was five miles; his laft
day’s travel was 35 miles: he increaft his journy, every
day, three miles : How-many days did he travel ? (Anfw.)
11 days. For, 5'(the firlt term) — 35 (the lalt term)
== 30 <~ 3 (:he difference) = 10 4 1 == 11; the num-
ber of days {ought. )

Thusy,. 2 4 3 15 (increafing by one common fa&or,
- |calld the ratio) are faid to Le in geometrical proportion.

The exponcnt:, or indices, are a feries of number, in
arithmetical progreflion, begining: with 1 *, avd the
common difference 1.

NB. If the {eries of geonietrical proportionals begins
-{with 1, the exponents begin with a cipher.

For example: [To find any term, whofe diftance from
the firft is affignd ; * without producing the whole ferics]
A horfe was offerd to be foid at a farthing a-nail, a..
double it : that is, 1 farthing for the firft, 2, for th: 2c;
|4, forihe 3d, &c.in geometrical progreflion: the nam-

| priccof thehorfe atthat rate Anfw. (1) Fiifto 1 2 3 45
indices or exponents, in arithin, progr. 12 4 816 32:

leaditig turms being found with their exponents, iay] §
—+ 5= 10: therefore, 32 x 32 == 1024. (3) Then
10 4 10 == 20: thcrefore, 1024 x 1c24 = 17 48576.
(4) Again, 44 3 = 7}-' therefore, 16 x,8 = 128.

(51 A{.&h‘

ber of nails, 7 in each thoe. What would have been the

-|farthings in” geometrical progrcfion. (2) Then- [thefe -

e - A ndakiith 2 sRA2A W2t
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5) And 20 4 7 = 29 : therefore, 1048576 x 128 =—
34217728 : which is here be accounted the 28th, and
it term; becaufe the tft term in the feries is 1, ‘which
oes neither multiply, nor divide. -7

Fer example: 1n the preceding feries, the laft term is
34217;28; being the number of farthings to be paid
or the laft nail. By this, with the ift term and ratio,
; found the fum of all the feries, as follows: 134217728
the laft term) x 2 (the ratio) = 268435456— 1 (the 1ft
erm) == 268435455 == 1 (the ratio, lefs umit) =
68435455 ; that is, £ 279620. 5. 3. 3.

P_ R O O ,F S
1. oF THE OPERATIONS :

iy the means of being [atisfied that they are rightly
. performd; are as follows :

Pkévz by a careful reviéw ; ’tis the fif-

¢ft: the réadieft, as follows: _
Sae.] right ; when -hénd and remainder (to-
gether) mgke up the compound . '
App Murr Dr'v] add the digits togéther
and caft-out the nines: then -
Right ; if remdinder of Facits agreés with re-
mdinder of fattors ®,
Miliplied in Mal ¢: -for and quétient in
Div ; to which add the remainder *.

2. 6F THE RuLEs:

RaLEs Prove by Varying the wérk in a Dif-

ferent, 6r in the Same rule ¢, °

For example: 234 — 34 = 200.—Proof: 34 (the
fubirahend) + 200 (the remainder) = 234 ; the fame as
o ‘ the
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the compound number, from which 34 was fubtratted :.

therefore the work is right, . :

b| Note—In Addition, the particulars may (not impro~
perly) be calld the fattors; and the total, the facit.—

In Divifon,. the divifor and quotient multiplied, with

- tthe remainder added, make the dividend; and may,

the;efore, be confiderd as fators.—To Exemplify:

n Addition: 3 4 g I 7 23 = §7.—
Proof: Say (in the-'f-'a&ox:j,- orspa-.lr.ticul-a!;s) 3 +|5 7+ 5
—o9: then 7 4 2 ==9; and 3 remains. 'Then (in the
facit, orwotal) § 4 7 = 12 : the g caft-out, there re-
mains 3 ; the fame as the remainder of the fa&ors: there-
fore the work is right. In cafe of Dijferent Names
(1) either Add the Columns upward and downward {z)
or Divide a long fum into parcels ; and, taking the feveral.
totals on a bit of paper (laid juft underneath each parcelj
add them together at the foot of the account.
€| In Multiplication: 3685723 x §6 = 20640048—

Proof : The nines being caft-out of the multiplicand,
there remains 7 ; out of the multiplicator, there remaivs
. }2: then 2 x 7 (the remaindcrs of the fafors) == 1 :

{out of which the g being caft, there remains §: wih
which agrees the rémainder of the facit, or yrocudl, «ne
nines beirg catt-out : therefore the work i right. :
@ | In Divifion: ‘13268' = 67 == 45.—Proot: TlLe nines

caft out of the divifor, thereremams 4 ; out of the quo-
tient, there remains 3. Then 3 % 4 (the remainders of:
the faftors) = 12 : out of which the ¢ being cait, there
{remains 3: then (this) 3 4 (the digits in the remainder,.
to-wit) 5§ 4 2 == 10; out of which the g being caft, there
remains 1: with which agree. the remainder of: the fa-
cit, or dividend, the nines being caft-out : thercfore the.
work is right *,
# | Having thus explaind the manner of proof by cafting-
out the g-(nines) it may not be improper to fhow the
trath of it. In order hereto, it is to be premifd that the
figure, that ftands in any place of a number. (tat en in its
fimple value) is equal to what will remain, after ¢ is.
taken-out of the complete value; as oft as poffible ;.
that is, after all the g’s (containd in it) are taken away.
For example, If all the g (nines) containd in 700 are
taken-away, there remains the fimple number 7. The.
demonttration. of . this, lemma flands thus: Any figure,.

: E L2 Randingg




» Proofs - ARITH-

danding in any place of a number, is equal to ten times
the value of the fame fgure, in the next lower place .
by what Las been fhown in Noration) that is, equal to
g times, - 1 time that value (becaufe 9 4 1 ="10)
But ¢ rimes any number is a precife number of g (nines)
wh'ch being taken-away, there rémains once the value of
it in that next place : and this, again, is equal to g tim:s,
-} 1 time th= value of the fame figure in the next lower
slace; and the g times being taken-away, th- 1 times re-
mains: ard fo on till you bring it down to the place of
tens; where it is equal to g times its funple value, 4-
once the value: and, the g times ta“en-away, there re-
mains the fimpie value. And thus we bave fuppofd all
the g's ta be-taken out of it ; and, coniequently, the
lewuma is true.—————DBut, to this proof it is objetcd,
that a wrong operation may appear to be true. Anfw.
(1) This muit be own'd. for. if we change the places
cf any two fignificant figures in the fum, it will 1.1l ap-
pear to be right ; there being the fame excefs of g (nines)
where there are the fame figures, whatever order they
ftand in.  (2) But, then, confider: a trve fum will al-
wavs appear trae by this proof (for that is demonftrated]”
zzd, Yo make a falie fam appear true, there muft be at
leatt two errors; and thefe oppofit to one another :
thats, onc figure greater than it ought to be, another
as much lefs: and, if there are more than ‘two erfors,
they muit always balance among themfelves: that is, the
fum of the figures, that are greater than they ought ta
be, muft always be equal to the fum of the figures that
are deficient: elfe it is plain, a falfe fum will rot ap-
pear to be right. But, now, if we corfider what an ex-
ceeding great chance there is againft this particular cir-
cumftance of the errors ; and how fimple the proof-work.
itfelf is: we may truft to this proof as fafely as to any
other. ) S
Thus, Prallife may be provd by the rule of-three, or
by a different working in the rule of praftifc ; as in the
following example : .- ‘



METIC  Profortion 113

L]

+ W

b

D

Ar55.8d. . 75606'0r .. . 756 0. Or 1:55.8d::756
H : .5 T e 12

‘ O
: — |4 5|15 4 - ;
s....]378 | 1|4a]| 37161 684 l &
dg I 3| 252 |46]2| 1818 756 A
r 4131 252 | 2131 6 6 — %
Fr209 S 6938 g
EEEEEE 4284 IL ..... 214 4 4530 &
Lo 2144 L S S
e v : d.s1408h2 |
S Prattife 4284
. . : L. en..214: 4

PROPORTION:

yrop.—Continued,Progréffion is calld-- Dif
Jjunét, Rule-of-three—and

2Conjuni?, 'when (in the fame quéftion) dre:

compard Coins,. Weights, and Meafures..
RucLe. This: I'ntoeach ther.the I'fs, and the:
Makes; for divifion *:
Héw-many L4 make the given o’th’ Firft #
-for, the I'fs;. -dend the Reft make®. .
Héw-many Firft make the given o’th’ Laft
-dend, the I'fs with the Queftion °..

90 anfwer queflions of this natare (it the readieft man--
ner, withbut repeated ftatings) By Diwifion only ; the Ifs:
or (fuppofitions) are to be enterd in one column ; and.
the Makes (or what tirey are fuppofd equal-to) in ano--
ther. Then, each rank, multiphied continually, give the:

ividend and divifor, according to the direfuons in the:
r‘thwo following cafes.

| For example: M 10/at London make g at Amiftér-
dam; and go at Amfterdam are equal to 112 at Tholoufc: .
How-many at Tholéufe are equal to 50 at London?.
——Anfw. The Ifs 10 x go = goo for the divifor : the-

. fReﬁ (to-wit, the Makes Wid}.. the queftion) g x 112.x 5>

3 = soqooff
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= 50400, for the dividend.

L rovperiion

56 /. at 1holoufe, equal to
For example: If 1col
and 19 Flemith make 35 at

Exchange.

' ‘AE N
Then, 50460 <=~ goo —=
o at Lendon. 9o

nglith, make g5 Flemith:;
: Bologna : How many Eng-
lith are equal to 5o at Bologna >—Anfw. the Ifs, with.
the queftion, 100 x 19 x §0 = g50-0, for the dividend -
the Reft 95 x 35= 2375, for the divifor. ' hen, 95000
=~ 2375 = 407 Englifh, equal to 5o at Bologna. V.

Ewm, dwme, Awame :
Gallons : (of wine) 35
from Antwerp: 4o, from
the Rhire : 5o, from Dor-
Jreche.
ANKER :
[aem. :
. Bac:—Buppel: 1, of
lime —-Hundred aweight :
13to1 3, ofhaps: 1 to
3. of pepper: 2 to 3, of
" |faflower: 2.to. 4, of goat’s-
hair: 2 to 7, of fumach: 2%
to 4 4, of cotton-yarn: 3,
of almonds : 3 to.4,.of ani-
feed> : 4, of currants.
. BaLE—DBelts: Leq, of

{‘h of zan

.

S er:

QUANTITIES. -
of geods, &c. nearly (at leaf) determinate in
NumBer, WEeiGHT, MEASURE.

The following liff, whatever defelts or errors there
may be in it (which the curioys will be fo good as to-
" apprife me of) will not (I prefume)- be unacceprabdle : as,.
thereby, a ready reconrfe may be had to fuch notices ds
Srequently occur, in reading, and in the way of bufinefs ;.
Jor the explication whereof little belp is-ta be bad from:
diGianarics, or books of arithmetic. .

Iyens and paris thread—
Hundred-aweight : 1 to 4,.
of perfia raw filk: 1%, of
cochineal, indigo: 2, of car-
damoms, threwn-filk : z 1,
of {panifh wool : 3, of car-
raway-feeds: 3. to- 4, of
cotton-yarn: 6;.of faflow-
» of feathers: , of

cork. Pieces: 3.t0 4,. of

‘lockrams: 20,. of boultels:

22 5, of bevernix, and
holmes. fufiians —Reams:
10, of paper: 100, of un~
bound books.

BaND :—Strikes: 10, off

eels., .
- BanbpLi:

A




BAN )
| BanpLE—Fet: 2 in
length ; an irith meafure.
ARREL—Bupbels: 3, of
{apples, pears—Dozen: 10,
of candles—Gallons: 31 %,
of oil: 32, of herrings 2,
ling: 4z, of eels 2, mum,
falmon —Hundrcd-aweight:
§to z%, of figs: 1, of gun-
powder, lippora raifins: 1
to 1 3, of quicufilver: 2 to
3, of {panifh-tobacco.—
Number : 3c0, of black or
white plates: 1200, of
ftock-fith. V. Hund-ed.—
-Pounds : 16 (the little) 30
(the great) of anchovies:
100, of gun-pouder for
thips: 120, of candles: 20,

of butter: 240, of foap:
le...*Byz H6. 11, tle
barrel of herrings and eels
fhall contaih 30 gallon:.
®By 2’ H.6. 11, thebarrel of
falmeon fhall contain 84 gal-
'J.OIIS‘.

Basker—DBupbels: 2 of
medlars—Pounds: 2010 50,
of afa-feetida. .

Bavin, V. Wood.

,in length : whereof there
ould be 3 forts (1) a Single
billet, 7 inches. about (2)
a Cafk, 10 inches (3) a Cafk
of two, 14 inches. V.
-{Wood. ..
BiND—Strikes: 10, of
eels.
BovT—E/s: 28, of pol-
davies.— , of lyonsand
paris thread.

of barillia, oat-meal: 224,

BiLLeT: Feer (of wood) -

| XMantities 31§

Box—Grofs: 2, of rings.
for \ eys— Hundred-aweight :
1 te 2, of quickfilver——
Pounds: 14, of prunelloes.

Buncr— s of rhe-
nith glafs. ,
BuNpLE—Feer: 4 (a-

bout, at the band) of baf-
ket-rods.-—Load: &5, of
bulruthes—Number : 10, of
neexlaces, glover’s knives,. -
harnefs plates, bafs-ropes :.
16, of fets of inftruments
for barber-furgeons: 100,
of laths, 5 footlong: 120,
of laths, 4 foot long

~Skains: 20, of hamburgh

yarn. .
BuRrRDBEN—Pounds : 180,
of gad-fteel.
Burr—Gallons: 84, of
falmon—Hundrd-aweight »
15 to 22, of currants,
Caps—Number : 500,
of red herrings : 1000, of
fprats. :
Cac, Kegg—Gallons: 4
to 5, of brandy, fturgeon.
CaNe—lInches : 12 or
14, of rods of lead for gla-
rs.
Canister—Pounds: 75,
to 112, of tea.’ .
CAROTREL——Hundred-
aweight: 3, of mace: 4 to
5» of cloves: 5 to 9, of’
currants: 6 to-7 %, of nut-
megs.
CARRAGE—Bufbeli: 6
of lime. hels: 645
CarvucaTa, V. Hide.
CasaTa, V. Hide.
Case—Feet: 120, of

normandy-
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mormandy-glafs.—Number :
's, of recorders: 120, of
window-glaffes.——-Pieces :
21, of hollands linen.—Ta-
bles : 24, of ratcliff crown-
glafs: 25, of french-glafs:
35, of newcaftle-glafs.
Cask--Hundred-weight ;
1 § to.3,.of tobacco: 2, of
wheat-flour: 3, of almonds :
8 to 11, of fugar.
CuAin—Links, 100 ; or
4 ftatute-perch:. of which,
one in breadth,.and. 10 in
length, make an acre.
CHALDRON, Chasdron—
Bolls: 16, of corn——Bx«-
Bels : 32, of corn: 36, of
coals——Number: ,. of
grind-ftones.
Cugst—Flaffs: , of
florence-wine—Feet : 200
to 300, of gla{s—Hundred-
aeight : 1 %, of cochineal :

1 5 to 2, of indigo ; g fcore:

to thecaw : 2 § to 3, of caf-
tile-foap : 3 %,. of benjoin,
ifing-glafs: 3 +.to 4, of
myrrh: 10 to 15, .of fugar.
' Cuier—Ells : 10, of
fine linen, filk : 14, of fuf>
tian. :
. Corp—Fret c(10f wood)
8 long, 4 broad, 4 deep.
(NB) g'I'ta.t, calld the lf-
foot cord, is to be 14 feet
in length; 3, in breadth;
and 3, in depth. V. Wood,

Daxir (51 H, 3) a
Picker. .- ’

 DeENARIATA—Aecre: 1,

f land.
Disn—Cubic-inches: 10

- books——Pieces :

CAS

73.52 (néar £ comn-gallons)
of lead-ore: which, if pret-
ty good, will yield about 3.
bundred-weight of lead.-
Dozen—13, of tand-

" ca'f-fkins—14, of rolls.

Durper——~Hundred--
aveight : 1,.of roman vi-
triol = 1 to 14, of tincal.

Facor Feet: 3 (fa-
length) of wood ; and, at.
‘the band, 23 inches abaut,.
befide the knot. —Pounds:
120, of fteel. .

FaMmiria, V. Hide.

Fancot ———Hundred-
avcight: 1} to.2, of raw—
filk of aleppo: 1 3, of
thrown-filz of naples: 1 §
to 2, of yarn. ’

FarDEL—Yard-land: §,.
of land. '

FarpinG-DEAL, Farun-
del 3, dcre: %, of land. ...
3 In a {urvey-book of the:
manor of weft-flapton, ig.
com. devon, is enterd thus:; .
A B holds 6 farthings of:
land, at 126/, per annuim, .

Farr, Vat——Bundles:.
z1oto 221, of yarn.—Bu--
Soels: 8, of corn.—Hun-.
dred-aweight : 35 to.4, of:
ifing-glafs: 5, of brftles:
2010 25, of wire.— -
Maunds: 1 %, of unbound
200, of.
narrow germany-linen.

Froor—Feet (of wood)
18 long, 18'broad, 1 deep.

FoTHER, - Foder—Huu-

dred-aveight.: 194 (of lead)- o
among the plumbers: zr,at:

newcalftle: .



FRA

newcaftle: 22, at fleck-
holm : 22 4, a: the mines.

Fratv—Pounds, 75 to
10¢, of raifins.-

Furr — Pains: 4, of
Jbudge-poults.

Goap—EN englifp: 1,
* of welfh frizes, and fri-
zados.—* 5 5 tnches, Hayes,
negot. magaz. p. 2-6.

Gusny Hundyred-
aweight : 3, 0f cinnamon: 1,
of aloes-epatica, benjoin:
1to 1§, of turmeric: + 3§,
of falt-petre.

Hivoe, Hyde, Hyda, Ca-
rucata, Cafita, femilia,
Manens. Manfum, Plough-
land, Sullinga— Acres: 100,
or 1:0 of land. .

Hunprep—Bags : 2¢,
o_f lirlllle.—Bundlu: (})}, (;_f

ipe-hoops : go, of hogf-
ﬁel;d hoo’;;s : 1920. of bar%cl
and kilderkin hoops: 180,
"1 of pink or firkin hoops.—
Elis: "v20, of canvas (ex-
cept quilted, ftrip’d, and
tufted) and linen-cloth—7#-
ches: 170 times 72 {or a
piece of 12 foot by 6 in-
ches) of wood, in carpen-
try.—Number : 8~, of pales
fix-foot long: 120, of an~
chor-ftocks , balks, bar-
lings, barrel -boards,baitens,
cabbage-plants, capravens,
clapholt, deals, eggs cod-
cole- ftock fith, handfpikes,
Leadings (for barrels, piges,
| &c.) red herrings, lathes of
jtl'u'e:e foot lonﬁ, morkins,
oars, pack duck, gales of

- Quantities 117
four foot long, fac" cloths,
toney- lamb- fheep-fkins,
boom-frars , bow-flaves,
wainfcots, walnuts: 124,
of haberdine, or “ling—
Tuns : 14, of falt at amtter-
dam. "V. Quintal.

Great HusDRE D—/mall-
Huvdred: 24, of clap-
board. . .

Hype, V Hide
Jarr—Galions: 18 to
26, of oil—Pounds : 52, of
wheat : 100, of green-gin-
ger. ‘
Incor—Pounds:  to
, of bullion, or melted
gold and filver. -
Kee, V. Cag.
Kintar, V. Quintal.” -
Knicur’s vres—Hides :

12, of land: or, fo much
inheritance as is fufficient to
maintain a knight, with
fuitable retinue : which, in
Henry Illd’s days, was
reckond at 15 7: but Sir T,
Smith rates it at 40 /.

Last—Beorrels: 12, of
pot-afkes, cod-fih; white-
berrings, oat-meal, pitch,,
tar: 24, of gun powder—
Cadis: 0, of red-herrings
— Dickers: 2, of leather
—Dozen: 12, of hides—
Hundred-aeight : 1 % to
4, of cotton wool : 17, of
flax — Number :  3co:, of
fock-fith——Pair: 3, of
d g-rone. —Pcunds: 384,
of any commodity in. {cot-
land: 1-0r, of feathers,
flax.—Quarters: g of meal:

o 1



3 Quantities

to, of corn, rape feed—
Tuns: 12, in eftimating the
‘ontents of thips. .
LisraTA—deres: 240,
>f land : or, zo folidatas.

Loap—Bundles : 6o, of |

sulrathes—Bufbels : 40, of
:orn, lhine—Difbes: g, of
ead-ore. Feet-fquare :
159, of four-inch plank:
200, of three-inch :. 300,0f
‘wo-inch: 400, of one-inch-
wd-half: 600, of one-inch.
~—Number: 5o, of fagots:
too, of bavins : goo, of
oricks : 1000, of tiles,—

Pounds : 1735, of lead —

Tr::{?: : 36, of hay, V.
Fother, Poke, Seam, Tun.
Man~ens, Manfum, V.
Hide.
MaxTLe, V. Pain.
Mark—Ounces (averd.)
3, of french copper- gold-
ilver-thread : 11  (venice-
weight) of french gold- and
ilver-thread.
MasT—Poards (troy)
2 } of amber; cologn gold-
wnd filver thread. =
Maunp—Bzles: 8, of
unbeund books.
Nest—Chefls: 3, of cy-
refs-wood coffers.
Nook, Nocata——Acres:
12 £, of land.
OsoraTa—dere: },.0f
land.
Ox-GANG,Ofin—Acres:
15, of land: or, as much
as an ox can plough in a
feafon.
Pack—Number: 52, of

LIB .

cards: 20000, of teafels—
Pounds: 240, of wool :

480; of irith yarn. .
PackeT—Number: z 50,

of needles.

Pain, Mantle—
furs.

. Pe1sa, V., Weigh.
PiopLe— , of land.
Prece—E/l;: 13, of

lawns: 106, of logkrams :

120, of motft linens.

Yards: 2 }, of carpets of

tunis: 4 to 8, of filefia-

lawns : 7 J of fcamoty : 10,.

of checks: 12 to 13, of

devon-dozens (wt. 13 lb)

ordinary peniitones (wt. 28

Ib): 13 to 14, of northern-

dozens fingle (wt. 35 lb.

frized) forting péniftones

(wtt.rjé Ib. unfrized): 13,

" of bafhns, bombafins, buf-.
tians, carrels, dornix, fuf-
tians, rathes, fac<claths,
fayes: 17 to 18, of narrow
yorifhire kerfeys (wt. 22
b): 24, of broad-cloth (the
thort piece) frifados, houn-.
fcot fayes,newberry-whites,.
and other kerfeys of lize
make: 25, of {panith-
coth (wt 43.1b): 28, of
forting hampthire kerfeys.
{wt. 32 1b): 30 (the dou-.
ble piece) of fuitians, cloth-
ferges: 32 (the long piece)
of broad-cloth : 36, of
caddas.

PrLovcH LaND:foruch -
as may be ulld with a fie-
gle plough. V. Hide.

Puckir, Sarplar, Ser-

< pliathe.

, of




POK

pliathe—Pack : %, of wool
, of ho
Poxe—Hundred-aveight:
20, of wool : calld (in fome
‘Iplaces) a Joad; being a
wagon-load.
Por——Galln: %, in
 guernfey and jerfey.
* PuncHEQN—Hundred-
aeight : 10 to 12, of
jprunes.
QUADRANTATA—Acre:
(1,” of land. )
QuiNTaL, Kintal, Hun-
dred-aveight—Bufbels : 25,
of lime—Pounds: 75, at

| ———e

chineal, fith (at newfound-
land, and in the ftreights)
ginger, indigo, mace, nut-
megs, pepper, fugars (in
the englith fettlements in
america) brafil- f chriito-
pher’s-  fpanith: verinus-
tobacco, mohair- raw- li-
nen-yarn: 120 (calld Jong-
aweight) of cheefe (in che-
}fhire, derbythire, lancathire,
leicefteffhire , fhropfhire ,
furbridge-fair) coarfer me-
. Jtals 3, and irith yarn .. ..
= It is alfo calld the flan-

nary-bundred ; tin being
" Jhereby weighd tothe king’s
farmers.

RATION--Pecks: g § :or,
a days allowance of bread
or forage, for man or horfe.
RiNG——Number : 240,
of clap-boards.

Rop~—Number : (of Can-
dles) 12, of fix in thelb:
16, of eight in the Ib: 24,
of twelve in the Ib.

léghorn : 100, ofcloves, co-'.

Quantities 119
Sack—Bujbels: 3, of
coals: 4, of corn: g, of
falt—— Hundred-aweight : 1 %
to 4, of cotton, wool—
Stone : 26, of fheep’s wool
(14 1b. to the ftone: but,
in Scotland 24, of 16 Ib,

- to the ftone).

SarPLAR, V. Pocket.

SaUME—Pounds: 315,
of quickfiiver. -

Score—Chaldrons: 21,
of coals. .

SeaM——Bufbels : 8, of
malt—Horfe-load: "1, of
wood——Pounds : 120, of
glafs. ’

SeMiBoLE—Pipe: 1,
of wine.

SERON Hundred-
aveight : 2, of almonds:
2 3 to 3 3, of cattile-foap:
3, of barillia: 3 to 4, of
anifeeds.

SeT—Number : 5, of
recorders: 24, of alpha-
bets.

SERPLIATHE,V.Pocket.

SHID of wood—Fect: 4
in length: and in girth,
according as they aremar..t.
If they have but "1 notch,
they are to be 16 inches
about: if they have two
notches, they are to be 23 :
if3. 258:if 4, 33:if 5,38.

Snock—Eus: 13, of
lawn——Number : 60, of
foap-boxes, canes, trays—
Yards: 4to 8, of filefia-
lawns.

Sk IN—Hundred-aveight :
4 of cinamon. ;

ol




Y20 Quantities

SOLIDATA— Seres: 112,
of ‘land: or 12 denariatas.
V. Fardini-'eal, Obolata.
. SorT——Dozen : 4, of
balances——E/Ms: 1c6, of
lockrams: 120, of feveral
linens.

Stack—Feet (of wood)
3 long, 3broad, 12 high.

STAND--Hundred-aveight:
2% to 3, -of burgundy-

pitch.
Stick—Rods: 30, of
candles. :
STooK—Sheaves: 12,
‘Jof corn.

STRIKE—Number: 25,
of eels.

SuLriNca, V. Hide.

SuM—Number » 10000,
copper- harnefs- rofe- fad-
lers {prig- nails.

THRAVE—Sheaves: 24,
of corn. ’

True— , of corn.
Truss——>Pcunds : 56,
*of hay: , of forage,

‘{as much as a trooper can
carry on his horfe’s crup-
per....* 6o, in july and
auguft.

Tus —Hundred-wweight
3 to 4, of vermiilion
Pounds : 56 to 86, of cam-
phor : 60, of tea.

TUN—Bales: ¢, of fed-
thers: 8, of paper: 10, of
cork—2Barrels ; , 1, of
brandy : 3, of fyrop : 4, of
- |prunes—Bup./; o 50 of

cheftnuts, wheat, and other

~

1

ARITH-

‘grain : 42, of falt.V.Bufhel,
1n Tables, note ».——Do-
zen: 1, of planks: 2, of
walnut-tree tables— Fecz-
Square: of timber. V. Load.
——Gallons : 234, of fweet
oil: 252, of whale oil.—
Pounds: 17c9, of barley:
2100 to 2240, of rye:
2200 to z5o0n, of wheat:
2000, the fea-tun, by which
the contents of a {hip are
eftimated . . .. .. Corn is
‘ufually fold, in England,
by the guartcr: and § quar-
ters is commonly reckond
to a tun-in frci%;xlt.

Vaca, V. Weigh.

Var, V. Fatt.

Weicn, Wey, Wagae,
Vaga, Puifa. Bunches :
6o, of rhenith glafs——Ca-
Jes: 6o, of window glafs
——Pound; : 224, (of cheele)
by gH 6.8: 248, in ef-
fex: 256, in N

‘3:0, in : 335, in
uffolk (of bay falt) —Quar-
ters: 6, of barley and malt :
5, of other gram. 4

WincH— s, of
cable-yarn. '
Woob, is aflizd into

Shids, Billets, Fagots, Fal-

- wood, and Cord wood. V.
Shid, &c.

YARD LAND-—— Aeres :

15, at wimbledon in fur-

ry: 2o, in moft other

places: 24, 39, 40, in

fome. -

* REBAT.E.

s
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L

R EBATE

Y \IscounT *: Dividend gives the Rite in-
to Principal and Time.

2} And the Time into Rate, more Yéar into ag,

the Divifor ®.

3\Prefent Worth is the Principal 1éfs the Re-

béte ; to be paid-down °.

Rebate, or Difcount of mony is the allowance made
by the greditor out of a fum of mony, due to him at the
end of fome certain time, in confideration of the prompt
payment of the remainder by the debtor—That fum,
payd-down infiead of the principal, due hereafter, may
be calld the Prefent-quorth: in regard that, if it were
put-out to intereft for the time that the difcount is com-
puted ; it would amomnt to the principal, due at the
end of that time. V. Intereft.

For example: Sold goods for £ 795 11 2: to-be
paid at 2 3 months: that is, one half at 3 months ; and
the other half at 3 months after that. If all the mony
be payd-down ; what muft be difcounted } (Anfw.)

or the “1# 3 months:—for the Dividend: ©/. (the
rate) x 3 mo, (the time) = 18 x 397, 779/. (haif the
bmony to be paid-down) = 7160,0zz. Then—1!or the
Dinnfor: 3 months (the time) x 6 (the rate) = 15 4=
1200 [the year; to-wit, 12 months (to correfpond with
the fpccies of time aforementiond) into ag = 1218
——Then, 7160;022 (the dividend) =~ 128 (the divifor)
==,878; thatis L 5 17 6 3,

or the 6 months :——for the Dividend: 6 x 6 x 397,
779 = 14320044—for the Diwvifor: 6 x 6 4 100
x.12 = 1236. Then, 14320044 - 1235 = 11,
58ithatis£x| 1 8 z.

‘or the Prefent-avorth : 5,878 (the 3 month’s-rebate)
- 11,585 (the 6 month’s rebate) = 17,463 (the whole
difcount) which, d-ducted from 795,558 (the whole fum)

leaves 777,095 (that is £ 777 1 1o 3) for prompt
payment, '

M REDUZ |



t Reduction ARITH-

REDUCTTION.

R’ED. By the niimber of one name; that
makes 6ne of another, o

Upwards to Gréater Divipk : to Leffer Mar-
TIPLY Downwards.?

Different Nimes to the léaft of the loweft re-
dhce, add, and value.’

To Reduce, or bring to a different denomination of e- .
jual value®,

1. Upwanrds (e.g.) 12014 farthings to pounds (a Great-
er name) Divide — either by g60 (the number of far-
things that make one pound) the quotient will be 12 (viz.
pounds) the remainder, 494 : which, multiplied into 2o
(s, the number of the next inferior denomination that
makes 1 pound) gives g880. ‘This, divided by g6o (the
common divifor througheut all the operation) gives ==
10s: the remainder 280. Then 280 x 12 (4, the num-
ber of the next denomimation that makes 1 fhilling) =
3360 ==~ 950 = 3 d: the remainder 480. Then 480 x
4 (g, the next name) = 1920 -~ 960 = 2 q. So,
the work will ftand, as in the margin, n. I.
or g)roceeding by fteps) '

divide by 4, to bring itto (M (i
pence: that; b lzg; to | =S F‘AQ
bring it to thillings : that, |*2014 | 9o (31204 *—2t
by zo (or halving all but | 4o 5. “250—10
the lait) to bring it to | o) L1z ——

pounds. So the work .
will ftand (moft commo- 28 * Davxd:’d hyth:
dioufly) as in the margin, 12 g, Bives

9880 | 108,
.28

asun-
n. Il: in working of | 3360 | 34 3‘::,‘:;;, ?;,
which, I fay: 4 in 12: | -4% + Remainders,
.3, which I fet under- 4t phac’d againtt
‘neath (V. Divifion, line | 192° | 31 theirproperde.

7). Then 4 in o (the
next figure) o (to be fet
down). Then 4 in 1(the
next figure) o (to be fet

nominations.

+ NB. The mwiltiplicators need not

be fet-dcwn : nor the diwvifors,
within the compafs of the mul.
tiplication-table. V., n, JL.

down
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down alfo. Then 4 in 14 [the next figure, with 1
(the preceding remainder) prefixt] 3, &c. (NB)
In different d:nominations the method is the fame :
Thus, Thework, in the margin, :

may be wrought as follows: 3 £ 112 12 7 2
in 11: 3, and 2 over; which 3) 37 10 10 3
being prefixt to the next figure

(in the value of its place) will make 2z. Then, 3 inz22:
7, and 1 over; which prefixt to the next figure (viz. 12 s}
and reduc’d to the fame name, will make 325. Then,
3in 32: 10, and 2 over; which reduc’d 10 the next
name (viz. pence) will be 24 ; and 7, added, makes 31.
Then, 3 in 31: 10, and 1 over ; which (in the pext
name) is 4 q ; to which the 2 ¢, being added, will make6.
Then 3in 6: 2. So that the work is inifht. V. Prac-
tife, note °. .

2. Downwards (e.g.) £ 12 10 3 2z to farthings (a
Leffer name) Multiply 12/ into zo (the number of s i
a /) taking in the 105 {viz adding
units to units; tens, to tens), Then, { &« + 12 10 32
multiply the fhillings into 12 (the 2 :
number of pence in a fhilling) o | |, 250. .4 10
bring them to pence; adding the iz
3d: and fo om, to the loweit de- —_—
nomination: The work will fland |4  3003..4 3
as in the margin. —— NB. Ke- § 4
member always to mark the deno- 7. 12014, .
mination:, as you advance; to. )
prevent confufion and miitakes ; which, without fuch
caution, will be apt t0 creep into the opcratin
- o dividé the walue of any fpecies into aiffe: cnt deno-
minadions, the number of which foall be equal ; Reduce the
denominations to the loweft name; by which divide che
fpecies, reduc’d to the fame name.——£Exz. Ina moidore,
bow many nobles, crowns, fhilling:, groats, 3-pences,
2-pences and pence; of each an cqual cumber f—dafay,
2 of each. For, 65 84 (a noble) 4 §s (a crown) 4= 15
JH4d4 344 2d4 1d=1624. Then 324 4 (a moi-
dore) == 162 4, the (fum of the particulars, 1n the loweft
name) = 2. '

«

0 M2 A Di-




4 Rule-of-three ARITH-

A Diagonal Circular InsTRUMENT, confilting of 7
concentrical circles (of mony, weights, and meafures) be-
fide the two outermoft, which are lines of numbers ; was
contrivd, and publifht in 1721, by Mr Hatton, for re-
duction of mony, weights, and meafures into decimals;
or for firding (with cafe and fpeed) the value of thofe
fraGtions, and for multiplication, divifion, and evolution,
——But, as all inftrumental arithmetic is of little ufe, ex-
cept to thofe who are unacquainted with the doétrin of
numbers ; which is the bufinefs of this treatife: it may
fuffice juft to have mentiond it. Thofe who have a mind
to fee an account of it, will find it in his {yftem of arith-
metic, p. 282. :

Differcnt mames (e. g.) 4 guineas, 3 half-guinens, 2
nobles, 1 livre, To reduce to the value in Englith mony
—"i"he leaft name of the loweft particular heing pence,
4ll the particulars are to-be reduc’d to pence, as afore di-
re@ted (note * 2). Then, being addcd-together, the fum
total is to be valued, or reduc’d to the higheft name of
our mony, viz. pounds.——Thus v )

s d d
4 guineas awillbe8q - 2% too8 4T
3§al:lguineas§§ 31 6.:‘3%3%8 fg; s
2 nobies l3 ‘e 160 VKN 'E.
1 livre & 3 3-5,-5 33%?5
s 130 4 = 4'.1564‘;— 4 g
5 lgo—xo
'1. ap————— a"

RULE OF THREE.

:RUL!-OF-THRE'E’tO rférm; State, Pre-
pare, Work, and Value . . quote, reft.’
Sta] Quéfion-term, Last, correfpénds to

the FirsT: to the MippLk, the Aufwer.
Pre] DirrereNT ndmes to the Leaf re-

dice ; to the Sime, CORRESPONDING. ,
Wer)
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A
5
6

~3

Wor] Lift into Mi'ddle by Firft: the Revere
if Mére, lefs; or Lefs, meore, ‘_
Val] QuoTienT redfice: the REM4INDER’S

the num. of deném. the divifor.*
DipricaTe, by ratios of Sguares®; and
TRriPLICATE, by ratios of Cubes®, work:
SESQUIPLICA'TE, by the ratios of fqudres to
cubes 3 and vice verfaf :

NB. Under this head of Proportion (in regard to the
name of the rule*) I have given the do&rin of the fagle
rule; or the method of finding a 4th propertional to 3
numbers given 4 : the douéle rule (or the method of find-
ing, by two ftating:, a 6th proportional to § numbers gi-
ven) is better explaind under the article Golden rule; in
a manner, that I do not find any where elfe deliverd.
V. Golden rule. it i :

The Name of the Rule-okthree imports but 3 terms in
aquettion propofd to he folvd by it." Butit may notbeim-
properto caution the learner, that {NB) Queftions, belong-~
ing to this rule, may be propofd in fuch masner as that—
Tﬁere thall be a fupe~fluous term ; which, though it makes
a circumftance in the queflion, yet is not concernd in the
proportion ; becaufe it is equally fo in both the fuppofi-
tion,anddemand. The fuperfluous term is always known
by being twice mentiond ; either direélly, or by fome
word that refers to it. For example : If 3 men fpend 20/
in 10days; how much, at that rate, will they fpend in 25
days? Here the 3 men, though not direfily mentiond a
fecond time, being referd-to by the term ¢ they’, appears
to be a fuperfluous term ; the proportion being among the
other 3 given terms, with the number fought: fo thatany
number of men may be as well fupposd, as three.~——
-Sometimes there are tavo fuperfiuous terms ; as in the fol-
lowing example. When wheat is at 12 s per bufhel, the
6-penny loaf of bread is (by flatute) to weigh 14 4oz
(troy-weight). ‘What ought it, then, to weigh,when wheas
isat gs 64 the bufhel? Here are, plainly, two fuper-
fluous terms; to-wit, 1 bufhel, and 6-pence. Thefe,
therefore, being caft-out, the ftating will be as follows:

As 125%0 106 4ox: S0 gs 6dt0 166z 14-5dw.
L . ! M3 i ACw»
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A Caution is neceflary to behere given ; left the learner
be deceivd, and take thofe things to be proportional,
which are not fo. EG mﬁfofe a weight, mov-
ing by its own gravity, defcends 20 feet in 2 {esonds of
time; and it be requird to find how many feet it will falt
in 10 feconds ? The ftating will ftand thus: 2: 20 :: 1q:
and 100 would be the anfwer But, this number does by
no means anfwer the queftion: becaufe a falling weight
does n’:tesrocwd with an equahle motion, but with an
accelerated one ; its motion being fo much the fwifter, b
how much the longer it is in motion.——Again, If a vef-
fel, that will hold (fuppofe) 12 gallons, be filld with water,
and a hole be madeat the bottom ; and, through it, there
runs-out 3 gallons in 2z minutes of time; and it be de-
manded in what time all the water will run-out. Accord-
ing to thie tenor of the rule of three, it will be anfwer’d in
8 minutes. And, indeed, this would be the true anfwer,
fhould the water continue to xun-out with the fame velo-
city, with which it began to run. But it is quite other-
wife: for the celerity of the water runing-out continually
decreafes : and, by how much the lefs remains of water to
run-out, by fo much the flower it runs.out ; that is, It
Tuns-oput with a greater velocity when it is near full (for
inftance) than it does, when it is but half-full : becaufe
‘the inferjor water runing out, is (in the former cafe)
'preft by a greater weight of the fuperior water, than it
s in the latter.

This is the whole wsrk of this excellent rule in minia-
ture: and a little attention hereto (as explaind in the 4
following verfes) will enable a learner to difembroil the
‘perplexity of the moft complex queftions— More parti-
cular diretions, for the application of thisrule, in all the
variety of circumftances where proportions arife, i is, as
Mr Malcolm (arithm. p. §36) obferves, impoffible to give.
For,Queftions may be lefs, or more complex ; comprehend-
ing various queftions of proportion conneéted in their cir-
cam{gnces ; eitherto bring-out feveral numbers requird,or
as fo many neceffary fteps towards the finding of one num-
ber: requird : and, befides the proportions containd in a
queftion, there may be other operations of addition and
[ubtradtion, fimple maltiplication or divifion, neceflary
either to make-out the terms of a proportion ; or, after
he proportions arc folvd, tofind-out feme aumbers fgught:

V 4 *




-METIC Rule-of-three 127

*C

or a number to be further applied towards finding numbers
Hought : in fhast, to fatisfy fome candition of the queftionin
the progrefs of the work. The managing of fuch queitions
depends upon the arithmetician’s judgment in diftinguith-
ing all the parts of the queftion; and knowing what
cach requires according to the true fenfe and import of it;
and of the feveral operations of arithmetic, and particu-
larly of pr?ortion: of all which he muft have a clear
and ready idea. And, as there is no other general digec-
tion, that can reach all cafes; the qunly thing more, that
can be done to help one to acquire the neceflary capacity
for all ufeful queftions, is to make the application parti-
cularly to fuch variety, in all the ¢commen fubjeéts. and
branches of bufinefs ; that he, who uadesftands thefe, may
be fupposd eapable to do any other of the fame, or any
other ufeful kind. To this purpofe are all the other
common rules thay are generally brought-in after the rule
of three ; and are but applicatiens of it : a fsil account of
which is to be found under the proper heads. Anrd I have
added (in.the latter part) for exereifing berein (with & hint,
where neeeflacy, for the folution of them) a li of -com-
plex queftions, which come not fo well under any. of thofe
titles, that generally make-up the fubfequent part of the
| fyftem, in common arithmetics. Ir cafe of Fralisons,

ou reduce the extremes to one denominator; and, that
: {e . neglefted, you work by the numerators only :
fince that demominator would be a multiplier both in the
-nwmerator and denominater of the guote, as it comes out
firft in frattional ferm : and thereforey both being divided
by it (or, which is the fame, negleél it in the operation)
the quote will ftill be the fame. So, to multiply by -i,and
divide the produ&t by 3, is the fame as multiplying by ¢,
and dividing by 3. And, thus, with regard to the mle of
three (1) I?% of a yard coft 8s what will § of a;yard
coft ? The anfwer will be the fame as-in this flating 3 :
8::5.(2) If 4 § ounces colt 14.s; whaswill be the price
of 9;&, or 23c40%. For anfwer, The firlt reducd is *3,
and you may tum either 14.0r 2304 into the form of a

| frafion, whofe denominator is § ; and then work with the

anmerator only.: and fo it will be either 23: 70 :: 23043
or 23 : 14 : : 11520. The anfweris 7012 5%
To Exemplify: What will the carriage of cw 17'3 11

come-tq, at the rate of 75 64 per cwi~rdnfan Here,

‘ as
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as in all other queftions in this rule, there are 3 terms:
one of which an inquiry is made-about, on the propor-
tion fpecified by the other two: Then, .

L. 7o State: Place — cw 17 3 11 (the term, which
moves the queftion ; or, about which the inquiry is made)
Laft —cw 1 (the term, which correfponds to it, as be-
ing of the fame name, ornature) Firft —— 5 7 6 (the o~
ther term) in the Middle *, This done,

IL. 7o Prepare : Reduce — the Different names of the
Middle term (viz. 75 64) to the /eaff: And thofe of —
the Correfponding terms (viz. c¢w 1, and cw 17 3 11)
to the fame : viz. by reducing the greater to the leffer ;
thatis cw 1 to 112/5; that being gle leaft name of the
other term, when reduc’d®. Then,

I11. 70 Operate : —In direct proportion® (1) Multiplie
1999 (the laft term) into go (the middle term) And (2)
Divide the produét (viz. 179910) by 112 (the firft term)+
...The QuoTizNT (1606) Will be the Anfier (viz. 1606
d; as correfponding to the middle term, which is 4.). ..
The Remainper will be the numerator of the fraltion
of the anfwer; and the divifor, the denominator (viz.
+t'x> or 38 parts of a penny divided into 112) — In re-
cipracal proportion® (1) Multiply the firft into the middle
term; and (2) Divide by the lait . . . The Quotient and
Remainder will be, as afore.

1V. 7o Value ——the Quotient ; reduce thename to the
higheft denomination ; as is taught in the article Reduc-
tion. To value — the Remainder ; bring it to the next
Lower name, as is taught in the article Fra&ions.

So, the work —— will Stand thus: cw 1: 75 64 ::
€W 17 3 11 ——tobe Read thus (1) As1to7 6: So
17 3 11 to &c. (2) Or (accommodated) thus: If the
carriage of 1 cev colt ™75 645 What will that of cav 17
3. 11 come-to? ‘ ) :

So, the work will Stand thus: 1122 : god: : 1ggg /é.

When More (for initance, weight, as in the cafe).re-
quires More (for inflance, mony-to-be-paid, as here) : or,
contrariwife, Lefs requires Lefs; the queftion is faid to
be in direft proportion, or the rule-of-three dire®. In
this cafe the rule for operation is as follows, n. III.

If the dividend be Lefs than the divifor ; reduce it to a
lower denomination, that fhall (at leaft) be equal to the
divifor.——For example: What are 5 Yards of ribon

worth;
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worth ; 63 } yards of which coft 572 Here 20 (grs, the
laft term) x 5 (/, the middle term) = 100 : which, being
lefs than the firft term reduc’d to quarters, to-wit 254, by
which it fhould be divided ; I bring the ¢/ to 5, to-wit
Y00 ; and, having multiplied it into 20 (the laft term) I
find it comes to 2000: which, being divided by 254,
gives 7 s for the anfwer ; with a remainder, to be valued
according to the direQions, n. [V. ‘
5] . When Morerequires Lefs ; or Lefs, More : thequeftion
s faid to be in reciprocal proportion, or the rule-of-three
inverfe ; or, according to the ancients, the backer rule,
In this cafe, the Reverfe of the rule takes place For
example, If a penny-white-loaf ought to weigh 8 oz,
troy-weight, when wheat is fold for 65 the buthel : What
thould it weigh, when wheat is fold for 4 s the bufhel ?
(In anfwer) The queftion being ftated [6s5: 8 0z : : 4]
it will appear (on confideration) that Lefs (viz. price of
wheat) will require More (viz. weight of bread). The rule
of operation, thercfore, is the reverfe of the other, viz.
¢ Firlt into Middle by Laft’: which will fhow that the
[penny-white-loaf, when wheat is fold for 4 s the bufhel,
ought to weigh 12 oz.
d or example :—in Dire€t proportion (1) What is the
area, or fuperficial content of a circle, whofe diameter is
8; when the diameter of a circle being 2, the area is
3.1416, Anfw. 50.2656. for, As 4 (the fquare of the
diameter of the circle given) to 3. 1416 (the area): So is
64 (the fquare of the diameter of the circle fought) to
§0.2656. (2) What is the diameter of a circle, whofe
area is 50.26561 fugpoﬁng the diameter of a circle,
whofe area is 3.1416, be 2, as it really is. Anfw. 8.
for, as 3.1416 (the area of a circle) is to 4 (the fquare
of that circle’s diameter): So 50.2656 (the arca of any
‘other circle) to 64, the fquare of the diameter of that
circle ; the fquare root of which is 8.—in Reverfe propor-
tion (1) Suppofe the length of the pendulum of ourcommon
clocks to be 39 inches, as it is very little more. We know
that fuch clocks vibrate feconds, or 60 times in a minute.
What, then, will be the lcngth of a pendulum that vibrates
half-feconds, or 120 times inaminute? Anfw. g § inches.
for, As 3600 (the fquare of 60 vibrations) to 39 (inches
of pendulum): Soare 14400 (the fquare of 120 vibra-
| tions, which are More than 60%) to g 3. (2) Supp'oﬁndg a
’ o pendu-

F
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pendulum of 39 inches vibrates 6o times in a minute ;
How many times does that pendulum vibrate in 2 minute,
whofe length is ¢ 4 inches? Anfw. 120. for, As 39 (in-
ches) to 3600 (the fquare of 60 vibrations) So is ? 3 (in-
ches; which are Fewert) to 14400 vibrations ; of which
the {quare-root is 120.

And, therefore, require fewer inches of the pendulum :
for, the longer the pendulum, the fewer the vibrations in
a minute ; -+ and the contrary.

For example — in Weight (1) If a fphere, or ball,
which is 8 inches diameter, weigh 48/6; what will ano- .

ther fphere of the fame fpccies of matter weigh, whofe
diameter is 4 inches? Anfw. 6/b. for, As 512 (the cube
of the diameter 8) is to 48/5: So is 64 (the cube of the
diameter 4) to 644, the weight requird. (2) If a fphere,
weighing 48 /b, be 8 inches in diameter ; What is the dia-
meter of another {phere of the fame matter, whofe weight
156/6? Anfw. 4. for, As 48/b isto 512 (the eube of
the diameter 8): So is 6 /6 to 64 (the cube of the diameter
fought) whofe root is 4. in Solidity. (1) Suppofe
the folid content of a fphere be 4.1888, whofe diameter
is 2: What is the felidity of another {pheré, whofe dia-
meter is 4 Anfw. 33.5104. for, As 8 (the cube of the
diameter 2) to 4.1888 (the folidity of the fphere given) :
So is 64 (the cube of the diameter 4) to 33. 5104, the fo-
lid content of the fphere fought. (z) The diameter of
a fphere being 2, whofe folidity is 4.1888, what is the
diameter of another fphere, whofe folidity is 33.5104 2
Anfw. 4, the cube-root of 64. for, as 4.1888:8::
33.5104 : 04. . . L

or example : The earth finifhes its period in 365 %
days; and its diftance from the {un is 86,co0,000 miles.
What, then, is the diftance of mars from the fun, fuppo-
fing its period to be 625 days? Anfw. 130.002,200 miles.
for, Asthe{quare of the time, in which any planet finithes
its periodical revolution, is to the cube of its diitance
from the {un : So is the fquare of any other planet’s time,
to the cube of its diftance.

SUB- .
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SUBTRACTION.

Sﬁs. (1) Place the -tractor tnder -trahénd,
as in adding (2) Then take

"Units_from fnits, and fo on (3) Write the
Difference, -the Réft or Remainder®,

Nite (I) When from Léfs: take from éne of
the néxt in that name ; add the lefs ; pay®:

And (II) When from Séveral, éne; or Re-
vérfe : make them 6ne by addition®.

For the Manner of operation, having plac’d the fub-
trahend and fubtraétor,* as

in the margin (according to ( Subtrahend... 4256
the inftru¢tions given under < Subtraftor... z1 32
the article Addition) Remainder... 2124
‘The common way is thié: Be-

gining at the right hand, or units; Say, 2 from 6, and
there remains 4. Then, 3 from 5, &c. More
commodioufly, addition-wife, thus: 2 and (and as much as
will make 6, viz.) 4 (which fet down as you pronounce
it) is 6. Then, 3 and 2 is § &c.

Thus, in {ubmiffion te Mr Malcolm’s authority, and by
way of allufion to the terms of dividend and divifor ; 1
am content to call the falors of this operation : though,
in propriety, the Subtrahend is the number to be fubtra&-
ed’; and that, from which it is to be fubtraéted, fhould
be calld the Compound number; as being compofd of
the leffer number, and the difference ———Some, with

- | more propriety, call them the minorand, and the fubducend,

Foi




132 Subtraétion ARITH-

For example : 'To operate the examples in the margin :

Inthe 1f—Say: 2 from 1, I cannot : but 2z from (oneof

e next row, in the name of this, viz. units ; that is, from)
to: there remains 8 ; and 1 (the lefs number) is 9. Then
(going-on to the next fep, fay) 1 (that I borrow’d)and 4.
155: 5 from 2 Icannot; -
bat &c. as afere —— Or From .. 12365425
rather (addition-wife} fay : I { Take... 3578642
2 and (as much as will make Refts . . . 8786779
the amount to the next row,
via, 10, with the 1 added, Sd12l 5s. 64. 2¢.
viz. 11) g (feting it down, (II3§.6 3 7 3
as you pronounce it) is 11. R.6 2 3 3
Then 11, being the laft
found, admenifhes what is to be paid in proceeding. Se,
looking on 4 (the next ftep) fay (paying the 1, you carry)
5, and (fo much as will make 10 and 2, that is 12; viz.)
7, is1z2. Then 7 and 7 is 14; &c. NB. This me-
thod is vaftly advantageous in the operating of divifion.
V. Divifion. /

In the 11d Say: 3¢ from 2¢, I cannot: but 3¢
from (1 of the next row, viz. 14, that is) 4¢; and there
remains 1¢; and 2¢ (viz. the lefs, from which 3 could
not be fubtracted without borrewing) is 3¢; which fee-
down; and, (froceeding to the next row, fay 1 (that I
borrowd) and 6 is 7: 7 from (1 of the next row, viz.
1s; thatis) 124; there remains 5, and 6is 11. And
foon. (NB) ¢Icannot’ ¢and there remains’ &c. after
fome prattife, may be omited; as rather embarafling,
than expediting or explaining the operation. Thus, the
laft explication will run thus: 3 —g4 =14 2=3.
Then7 — 12 =54 6=11. Andfoon.—=The
other method (addition-wife) isnot, here, fo commodious.
& | For example: Let it be propofd to fubtra& 560 from
467 4 2353 or

3 32 from 6 Subd,
9;3: th:work of :32 [ 2-7-‘
the former will — T 345
qftand, as in the I< Subd 702 I 432
margin, n. I; of Subr. g60 —_
the latter, asin n. —_— ' Subr. 977
II. And the Rem'. 142 —_—
Hame is to bedone, ‘ l-Rem'. 201°

witea
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when two or more feverals are to be fubtra&ed from two
or more feverals.

T ABLE S*
OF :
Coins, MEASURES, WEIGHTS.

1. Britifh.

%w many This make That : From this to
that maltiply thé numbers®.
Mixt numbers Bring to the Léalt name: To
value ’em, Divide by-the fame name®,

Coins & Mony.

| 3:Farthmg o.pén-be.fhil - ez. Pound .

MEAsUREs.

AvrE, BeEr:© gal-k, re (beer-ou: ale-k) fir-d.
kil-d. bar—a,rc ho-d . Buit.

Cr'reurar : minutes (with miltiples®) -auz .
- deg-iy . fign-ad . Cire.

CroTH: inch-d,ré . nail-o . Quar-Yard =
Klis: eng-a. flem-i. french-au. ,

Dry’: gal-e . péck-o . buth-e . frike-e .
coomb-¢é . quar-u . wey -d. Laft.

Liquip : gill-o . mutch-¢ . chop-e . pint-e .
quart-o . gal-as . Hog.*—V, Ale, Wine.

LénG : line-be . inch-be . foot-i. yar-d.
fath-e,tro . r-6z . fur-¢i . m-i. Leggue.

Nuams :f dicker-az . kip-liy . quire-el. ream-
ag . timber-6

Qbau'n'rv :$ Roll = dozen-u Skins . . &lls-
azy M, ‘Oz . . hun-ro . Burb-tob.

. N Hoole SQUARE-
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SQuaRre : in-afo . foo-n . yir-ty,ro . OZ -
rood-6 . acre-foz . Mile. vy P-

I'imBER : inch-boidei . foot-ép ., 2urd. . .
Foat-6z round, foot 4l hewn a Load,
Tun.

TimEe : fecond-auz . rnmute-auz ‘hour-ef .
day-taul, u, fei, up” . Year. .o
WiNE : gal—ak rin-a,tro . b-a,rt . ti-b,re .

hogea,rt . plinch-b,re . pipe- e Tun.
Gallons' = bar-ta,re. tierce-od | hog-ﬁ pun»
eif . pxpe—adau T-eld..

WE!GHTS

A'verpupoys *: dram-as . otnce-as . pound-
abe . hun-ez . Tun.

TroY . .Gold: ® grain-ef . pénw-ez .-Ounce . .
Pot - gr-ez , {cr-i. dr-ei . oun-ad . Posrnd.
Wool : pound oi . clove-e . fténe-e . tod-au,
re . wey'-e . fick-ad . Laft. f
Mint-monyers :  blank-éf | periot-ez , droxte-

do . mite-ez. Grain.

Proportions & Dz/imﬁwm. /

Foor: Britifb, ath . Greek azyp . Rome (cofs)
naup (st) olpe (ves) oukau,

Par, azauk . Rbin, azit . Venice, abfe . Ams,
nod . Ccpmbag, naul.

GdrLroN cube-inches contains . D;y' efei,
fr... Beer: éke . . Wine : eta’, |

GraAINS ... Englifh- bif re make .. French-

L alei . . Dutch-apou.

Otnee Aver Lighter than #rdy (near a xzth)
as (a to yau,

N

. PSunp
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26\ PéunD Aver’ Heavier than” tréy (near a 6thy

as 20i to ao . . . Equal, in troy-weight; to:
ounce-fo, pén-ba, grain-al,re =,

49!SToNE = Peunds : Beéf-k (heref-ad, pemb-

ak, north-is) Glafs-u . Wax-¢i ... Wob!'":
. her-be, gloce-bu . Spice ¢in nwr pép fugar-
b at, re. Thergfaf®.

OpservaTioNs on fundry ParrIcuLarse.

.A AsBrEvIaTUrEs: DParrel. Buthel. Carat, Cho-

g‘in. Circle. Degree. Dram: Fathom, Firkin. Foot.
urlong. Gallon. Grain. Hogs-head.. Hundred-weight.
Inch. Kilderkin. Line. ile. Mutchkin. Oupnce.
Penny. Penny-weight. Perch. Punchion. Quarter. Rod.
Runlet. Scruple. Shilling. Tierce. Tun. Yard.

E! EBquivaients: Broad-piece, carolus, jacabus.-

4

Butt (of malmfey, fack, &c.) pipe. Carnock, Cornock,-
coomb; Digit, inch. * Laureat, carolus, Lundrefs, filver-
penny. Perch, rod, Picces, }uiueas. Pole, rod. Prime,
minute. = Quintal, hundred-weight. Seam, quarter.
-Sterling, pehny, penny-weight, Tertian, tierce. Tun,-
wey. Twelve-month, year.

©| Oxrrrep — Coins s Achifon,- .204. Angel 10+.-

L 4

Angclet 45. Bawbee, .15¢. Bezang, 3/ 15s5.  Bo-
dle, .05 ¢g. Cardecuc, 19.50 4. Carolus, 23s. Crofs-
dagger, 11s. Crowp, §s. Florence, 6s. Guinea, 21 .-
Groat, 4 4. Harper, gd. Jacobus, 25 5. Maile, 1q.
Mark 1345 44 Mony, 4s5. 64, Noble 6. 84.-
Plack, 10g¢. Rial ros. Salute, 6.96 5. Sexling, 15 .-
Sovereign, 22.50+. Teftoon, 18.844: Thryling,.07 ¢.-
| Unicorn, 6s.° Unité, 22s. Urchin, 12 ¢.% Mea-+
fures: Batley-corn, § of an inch. Cubit, ;'a yard. Fir--
lot, 31 pints. Fortnight, 2 weeks. Gill, {'of a pint.

- |Hair’s-breadth, 73 of an inch. Hand, 4 inches.

Month, 4 weeks, or 13 of a year. ' Pace, 5 foot. Palm,-

sinches. Pottle, 2quarts. Scruple, rzzith of an hour. -

Span, g inches. Week, 7 days.—«——Wights: Clove,

8 /6. Pack, 1Zo pounds. Pig, 21} flone. - Prime, =

of a grain. , o
The ancient coins, weights, and meafures; and the

.} proportion they bear toeach other ; may belearnt in my

2
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Mnemonics: where, by getting a few lines, a child mafr
treafure up (in his head) all the large tables of Dr. Ar-
buthnot. V. Pref. paragr. 6.

For example: How.many farthings make a pound
—V. line, 3. (Anfw.) 4 x 12=48 x 20 =¢gbo.

For example: How many gallons of wine in a barrel ?
~—V. line, 15. (Anfw.} 18 x 1%: 13 (V. Fra&ions,
l. 17) Or——- Bring 1} to the name, viz. qear-
ters, thus: 4 x 1 (the integer) == 4 4 3. (quirters) =7
~—Then 18 x 7 == 126 <~ Then 126 =~ 4 (the leait
pame) = 315 or . V. note i,

That is: 8} gallons [but -(about London) g of
beer, and 8 of ale] make a firkin . . 2 firkins make a
Rilderkin . . 2 kilderkins, abarrel. .. And fo in the reft.

That is: The fubdivifions of minutes are feconds,
Go’; thirds, 60”'; &c. -

In Scotland thefe are their common denominations of
liquid meafure «——— But it is to be obfervd that (1) A
fcotch mutchkin is almoft an englith pint ; and that (2z)
Tkhe excife in Scotland, fince the union of the two na-
tioas, is calculated upon englith meafure.

Colle&izve names of Numbers (for goods accounted by
the Tale) are—Such as are us’d inGeneral : asBrace, Cox-
ple, 2: Doxes, 12: Grofs, 144 (i. e. 12 dozen) Great-
grofi, 1728 (i. €. 144 x 12): Leah, 3 : Score, 2o0.
Such as are us’d in {peaking of Particular things : Dicker:
of hides, knives, iron-bars, bundles of necklaces. Kip:
of goat-fkins . Quire, Ream: of paper. Timber : of
fkins of fitches, grays, genits, martens, minks, fables.

Collctive names of uantities are what frequently oc-
cur ; and which to be quite ignarant-of is a little unfa-
tisfaltory——1I have, therefore, here, given a fpecimen
of them ; as being the proper head, under which they
were to be confiderd: and, but one®; becaufe an alpha-
betical lift of em in profe will be full as much as any one
would with-for. V. Quantities.

Rovr = Dozen: §, of Skins of parchment ——Els: -
1100, of Minflers and Ozenbrigs, —— Quintals: , of
barbadoes-Tobacco.

That is (taking the denominations backward) 365
days, ¢ hours, 48 minutes, §7 feconds, &c.~—NB. (1)
In the royal Navy, the men are payd their wages by the
following table: 8 Year == 13 months, or g2 weeks, 6:1-
i : ‘ ’ %4
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364 days: & Month == 4 weekd, or 28 days. (2) For”
fums, where no. great exatnefs is requir'd, they fay: a -
Year =12 montﬁs, or 365 days : a Month = 30 days. -
{3) But to be more exatt, the Year fhould be reckond-:
36& days. V. Time, in note®, ;
ultiplication of fraftions in  Wine-meafure being
fomewhat operofe (V. note ®) I have here given the -
{contents of each-in gallons; which, by an eafy divifion, -
will give the contents of any, inany. For example::
How-many tierce in a tun? Anf. 252 = 42 =6. - .
k-\ That is: The Britith foor being divided into 1000~
parts : thofe of the following places are, .in' proportion :
thereto, as in the rule: to-wit, the old ‘Grecian foot -
1007 : the Roman, as found on'the monument of Cof- -
futius, on that of Statilius, and on a congius of Vefpa-
fian ; as fpecified by the numeral letters .-
Hereby, alfo, may be found the proportion of the eng--
lifth inch to thofe of the other places here mentiond,
thus: As 1000 (the fuppofd parts of ar enﬁlifh foot) to *
1068 (for the french -foot) So 12 (the number of inches «
in an englifh foot) to 12.816 (for the length of the french
foot) i. e. 12 inches, and fomething more than'}.” And, -
confequently, therebeing 12 lines in an inch, the french
_ jinch is } of a line longer than the englifh
14 Thefe arethe contents, according as they arenow comi- -
puted, and praciid in the art of gauging——But (1) !
| The Wine-gallon, kept feald at Guildhall in"London, ae- -
eording to-act-of-parliament (11 H. 7. . 4.) by which all &
wines, brandies, ftrong-waters, mead,  perry, cider, vi- -
negar, oil, and hony are meafurd ; was found, by anice :
‘Jexperiment (in 1688) to contain bat 224 "cobic-inches. -
However, for feveral reafons, it was, atthat tilne, found !
oonvenient to continue the former fuppold “conient of -
2313 and that all computations ‘i gauging thould be -
meade from thence. V. Wybard, teflometr. p. 28g. (2) }
The common reeeivd content of the Corn-g.llon (before :
the year 1697 ; when the legal -wincheﬁgei'-buihél was
fettled by an a& of parliament, according to a ftandard *
in his-majefty’s exchequer) was 2724 cubic-inclies; in
amean (as it were) berween the wine-, sud beer-galion. -
V. Ward,-arithm. p. 36.
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So Mr Ward (arithm. {, 33).tells us, he found it by
very nice experiment. V. note °. : :
That is: A ftone —— of Beef is 8/5. [but in Heres
»rdfhire and parts adjacent, 12 : in Pembrokefhire, &c,
8: in the g\'orﬁlzxm counties, 16] — of Glafs, 5/,
.. =—— in n

:C
NB)

Hay, Iron, Shot, &c. 14/b.
What other differences there are, .in this or other

enominations, will be given, with more propriety, un~

er the article Quaritities.

Weicurs and Mea-
uvres. The original of all
veights, ufd in Egngland, is
uppofd to have been a corn
nP wheat, gatherd out of
he middle of the ear, and
vell dried (V. Yard) 32 of
vhich were to make 1 pen-
1y-weight; and 8 pound of
hem (or 61440 grains) were
o fill 1 gallon of wine
nexfure. V. 9 H 3. 51
Hs 31Ei. 12 Hy.
-——And, by ftatute (14 E
3) there was to be but one
weight, throughout this
rea.lfn; viz. troy : by which
are (now) weighd jewels,
gold, filver, comn, bread,
and all liquors; and by
which the proportion of
ravity, which any two
%odies have to each other,
is ufually tried in philo-
fophical experiments. A-
verdupois, therefore, feems
t0 have been introduc’d and
fettled by cuftom, viz. from
giving good weight to fuch
commodities as are ufually
weighd by it; which are
fuchas are either very coarfe

and droffy, or very fubject -

to wafte ; as all kind of gro-
cery-wares, and phyfical
drugs; as alfo, bafer me-
tals, and -mincrals ; and
flefh, butter, cheefe, foap,
tallow, &c. to which it was
thought convenient to allow
a greater weight than what
the law had provided. Mr
Ward (introd. to mathem.
p- 33) by a very nice expe-
riment, found that one
pound averdupois is equal
to 1402 11dw. 153g8r.
troy. V. Proportion of
weights, art. Tables, 1, 27.
—— By the fame fatute it
was alfo orderd that. there
fhould be but ome liguid
meafure throughout the
kingdom. Yet cuftom has
g::;aﬁd ; and, there having
introduc’d a .new
weight (viz. the averdu- -
dupois) we have, now, a
fecond ftandard-gallon (viz. -
the winchefter, for ale and
beer) adjufted thereto ;" and
therefore exceeding the for-
mer, in proportion of the
averdupois to - the' troj-

weight.
BususL of Se/,+ add
Sow-
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Sea-coal, is § fricken, or
heapt pecks. 11 H. 7.4
ﬁ—%‘ Salt (formerly) |7:fd
to be bought and fold by
meafure, as corn now is.
But it is (now) fold, from
the pits, only by weight;
reckoning 7/6 averdupois
to a gallon; 56/, to the
bufhel ; and 42 bufhels, to
the tun; for freight: and
§ bufhels is one fack ; and
4 CW is 1 quarter, :
Carat. By jewvellers
the ounce is divided into
152 parts, calld carats :
which are divided into
grains, or  and % +% 7%
-6% &c. Pal'[S.'——NB¢ (l)
TheCarat-Fixk is the 24th
part of the goodnefs of a
piece of gold. (2) The
. |Carat-Price is the 24th
part of the value of a piece
of gold: as, if the piece be
384, the carat-price is 16
pound. (3) The Carat-
WEIGHT is the 24th part
of theweight of the picce,
or. 192 grains. ,

COrN-Meafure ({cotch)
are Peck-o, Bifhel o, Boll-
as, Chaldron —— But they
are different meafures from
the englith of the fame
name.

Cusic Meafure is eafily
found from the {quare, by
multiplying the {quare into
its root. Thus 144 ({quare
- inches) x 12 (the root of

144) = 1728 .. g ({quare V. Hogfhead. .

Tables 179
feet) x 3 ( the root of g )

= 27.

Firxin == pounds : 56,
of butter: 6o, of foap.

Foor (in the foreft of
Sherwood) is 18-inches.

Garron —of Aleand
Beer ought to hold 10/,
3.426 0z of pure, or rain-
water, —— of Wine, 8/5,
102, 11 dr.

Grains,ufd in weighing
diamond:, are fomewhat
lighter than thofe ufd. in
gold, &c.
~ Hocsueap. The diftil-
lers weigh their veffels,
when full: and, fora hog-
fhead allow cw 4 2 2z,
cafk ard liquor. — Of
virginia-tobacee, a hogfhead
contains from 2 to 5 cw,
and upward. :

NosLE. Half-nobles were
calld. balf-pemnies of gold:
(@ﬁner.nobles, Jarthings of

.goid.

Peck. The legal win-
chefter peck, according to
the ftandard-buthel in the
exchequer, contains z gal-
Jons: But, befide this, there
are Jocal pecks ; containing,
fome more, fome lefs. The
——— Lancafter peck is 6
gallons.

PENNy-wEIGHT ({cots)
are grains-ep, drops-noid,
otmces-alule. - . :

Pire is computed to
weigh about ¢cw 9 2z 17.

Pouxp,

. .
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Pounp. From Pcrfia
nd Turkey (1) rm;va/ilk is
old by the aw ué;ois
ound : but the pound -is
.ccounted 2 4 ounces.{2) but
errety, filofilla, . flecve filk,
Sc. by the common pound
f 160%. To-Reduce
1) Great pounds to Com-
non; multiply by 3, and-
livide by 2. (2) Common
bounds to Great; multiply
5y 2, and divide by 3..

RiaL = Shill. Hen-s,
azt. Hen-%, baro. El, al.
Jame-b, fpur-al, rofe-iz —
ti. e. The rial (in Henry, .
the 6th’s reign) was 1c 5.

Rop. By the cuftom of
feveral counties, there is a.
difference in this meafare.
~——— in Herefordpbire, a
Perch (1) of Denfhird ground
is. 12 foot (2) of Ditching,
21 the Scotch perch
is 183 —— in. the foreft of .
Sheravoed, 25 —— in Staf-
fordaire, 24.

Runter of aine and.
oil (by 1 R. 3. c. 13) was to
hold 18} gallons. .
. Time. In Aftroro--
mical calculations, . Days:
gughtto be made the great-
aft denomination : and then.
any number of days may be
again reduc’d- to -years, by
dividing them by 365 days,
5 hours, 48 minutes, 57 fe-
conds. —— In Compound..
tnterefl, it is beft to make.
365 days =1 year; and ufe.
~sypfienomination - between

U] ~
Britith
yearand day —— OrrCom-
mon occafions, months and
weeks make a convenient
divifion of time; though
they cannot conveniently
mixt in accounts. V. note”, .
Tun is reckond to weigh
about 1890/5 averd. 20164
troy. V. Hogthead.
In oil, by the cuftom of
London, 236 gallons (calld,
by merchants, the civil-
gauge) is ordinarily fold for
a tun: except whale-ail (or
oil from Greentand) which -
has 252 gallons to-the tun.
WoorL is commonly
bought by the sod : bat-
when it is ftapled, or fort- -
ed; it is fold by the pack,
Yarp. It is highly pro-
bable, that the various miea. -
{ures of lengths were (at.
firlt) deduc’d, by the dic- -
tates of nature, from the -
different dimenfions of the -
parts of “the human body, .
whefe names they ftill re-
tain. ‘Thus, from thence -
were taken the digit. or fin- -
er’s breadth; a-hand;.a:
{Pan; afoot; a-pace; and :
everal others.  But,.. be-
caufe the dimenfion of the
human body is various and :
uncertain ; and the propor-
tion (in meafures) muft ne--
cefarily be fixt and .ceytain: :
hence every nation haspitcht.
upon fome fettled and deter- -
mind extenfion, to ufe in :
their . meafures of -lengths.
Upon this confideration our «
. englih.c




Britith - |
englifh laws have determind

which is kept (for a ftandard-
one)in Guildhall inLondon,
calld the yard ftandard.
And, te this, all the other

ought te obferve their pre-
fcribd proportions. Thus,
An englith foot is a third
part of the meafure juft
mentiond. Thas, alfo, an

{the extent of the meafure;-

englith meaiures of lengths’

Tables 141

inch is the 36th part of the
fame. Therefore, thofe,
who deduce the dimenfion
of an englifh inch fromthree
grains of barley, are not
altogether right: fince our
inch has not any refpeét (at
leaft any immediate one)
to thofe grains (or any o-
ther) but to the foremen-
tiond ftandard-meafure.

2. fforeign,

® The reader will be pleafd to obfer

COINS and MON Y*
1. Accounts are kept

4 Denmark by | Kreuxer 2.24
.Rixdollar = ¢ 216 | Pfmin® .28
or 54 | Rixdollar 216
Schelling 2.25 | Marc-lub 73
Fraxce Schelling 4.50
Livre 72 | Pfenin¢ .37
Sol 3.60 | Dollar 216
Denier .30 | Krcuxerd 2.40
Germany Rixdollar 216
Florin 144 | Groch 6
Kreuxer 2.40 | I'fenin® .50
Pfenin? _ .32 | Rixdollar 216’
Rixdollar 216 } Florin 120

ve that —— In the fir/! table, the

monies are all expreft in the loweft dencmination of ours: fo that it will

anfwer all the purpofes of the largeft

tabics (1) the diffcrence of any two

terms being found by fubtraflion (2) and how m:ny of any make cne of
another, by divifion. —— In the fecond tatle (1) the Gold coins are ex-
preft in fhillings (3) the Silver, in pence : for the reaker eft'maticn of
them in the bead : (3) the Reft, in farthings, for the greater accuracy
«—1In all of them, the fra&tions are decimals ; becaufe they are full ae

caly to be conceivd as the vulgar, and

& Ia Switxerland, and moft of ke chicf cities.
¢ In Berlir, Rambury, &e.

Neremberg, Strafurg, &e.
burg, @ ,Bobumng.’

e In Leipfic,

more ready for calculation.
b In Bafil, Francfore,

P -

¢

Naumburg .
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Kreuxer 2z | Penning - 2.6
Hellert 25 | Pundr 540
IreLAND. Schelling 27
Pound 720 I,’mm'ng n 2.2
Shilling 36 | Florin - 86.62
Penny 3 | Stuyver 433
Farthing .75 | Penning © - 216
Itarcy k Poran®
Ducat: 740 | Rixdollar : 216
Gros di bancot 10 | Groch 240
Florin r56 | Pfenin : Az
Solds & 26 PorTUGAL '
Livre 28.80 | Milrea . 360
Sol 1.44 [ Rea . .36
Denier a2 " Prussia
Groavon ¢ 240.28 | Florin Lo 72
Fulio 24.03 | Groch 2.40
Grain 3.01 |- Pfenin a2
LRuatrine & " .6o ScoTLAND
Ducat 240 | Pound-: 8o
Tarin 48 | Shilling:  ~ o p
Grain! 2.40 | Pemny " 33
Ounce 600 . SpaIN:
Tarin 20 | Real de vellon 156
Carlin 10 | Maravedi T
Grain 1 Swepen
Piccolim (fere) .*7 | Rixdollar 216
Muscovy Copper-dollar C 36
Ducat - 408 | Rouitiquer - 112
Ruble 204 TurkeY -~ .
Grif 20.40 | Abouquel " 44356
Altin 6.12 | Meidein 1.50
NiTHERLANDS Afgre .50
Pundt 518.40 | Purfe’ . 112/ 105
Schelling 25.92" | ~—of Cold 67504
fIn Zurich. g In Candia, Venice, &c.. h In.Gereva. iln

Bergamo, Bolsgna,
lg In Ancona, Ferrara, Rome,

&5 nla Flanders, &,

.

4 In Naples.
o In Hollazd, &cs

Genoa, Mantua, Milan, Midena, Novi, Placestia,

m In Maka, and Sie

Tha:
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2, Coins their Value.

Gorp Dutgen 5.62{Blanca .34
Albert = 13|Ebrew . 48|Blaphace 7.20
Caftellano  6.1¢|Gluckftadt  7.65{Brummer 3.60
Copec ~ 1.75{Hongre - 30.62:Carolus 3
Doblon 18.03 | [zelotte 33 |Cornado .10
Ducatoon  39.17{Lis - 18{Dollar 36
Hongre™ - g.25{Marc * . = 6.5 |Double .60
Imperial  11.25|Monaco s2{Dreyer- - - .go
Joannes (port)  3€|Obolus 26.67 |Liard .go
Lewidor =~ 20.32{Ort - 10.80{Maille 15
Lis 10.50]Patagon 541Marc 9
Manca 7.5¢ |Petite Piece  3.60{Mufkofske  1.25
Moidore z7)Polpoitin  12.75|Negenmaniken 6o
Piftale 16. 5c |Poltin 25.50{Ochavo . .80
Ride 3.25)Penti 5.28|Oortje 1.20
Rider 6.5c|Real de plata 27.20{Ore 3.37
Rixgould 24Rix-gould 13 |Patac .
Sol 25|Rix-marc  21.5c|Pite .08
Zecchin 9.45]Rix-ort 27 |Plappert 2.82

SiLver Roup " 4.7¢|Polchen 1.20
Abraz==d  12.2¢|Schefdale 36]! olutke 2.50
Batze  4.75)3hakee 3.5¢|Quarto 1.60
Blanc . z.55|Vintain 7.2€ |Rappen 47
Carline 6.2¢ Brrron Steoter 4.19

Caroline 17.25|Blaze == ¢.  3.45[Sweaar .
-Chavelet 1.44|Cavalot 1.8c|Vintain 6
Chriftine 13.5c | Pignatelle .40{Vording 20.16
Copec 1.2¢|Ratze 3.45|Wlitten 3.3
Croutac 5.2} Vintain 6 Tin, &c. .
Danich ) e CoPPER V. Annctations, at
Derlingue - 14.2¢]Albus 2.78] the end of thefe
Drittle 3( [Alleuvre, .56} Tables. -
Ducatoon 561 Bayoco 2.42

The following it may be conventent to knorw-by-
beart, reduc’d to {Lillings & pence, as follows:

Gép : Ducat (holl.) ou . Lewidore: ez o.
Moidore : ¢p .
Pifole
-t
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Forcwn

Piftole (jtal.) as au . John (pértugal) is . Ze-

chin : ou au.

S1Lver : Créwn, Patagon, Plecc-of-elght, Dol-
lar, Rix-dollar: 0 au.
Criifade : o ei,re . Diicat : u o,re . Ducatoon:

o ei.
Flérin : a az,re . Livre :
“ei,ru .

3. Countries

Denxmarx., Sikver :
Danfch, Ebrew, Gluckftadt,
Hor, Rix-mark, - Rix-ort,
Schefdale.

France. Go/d: Crown,
Lewidore, Lis, Sol. Silwer :
Crown, Gros, Lis, Petite
Piece, Tefton. Billon: Ca-
valot, Denier, Douzain, Sol.
Cop;er Blank, Carolus, De-

nier, Double, Liard, Maille,
Patac, Pite.
GeErMaNY. Gold: Du

cat, Florin, Obolus, Rix-
gould. Silwer : Florin, Hon- } wer
g-e Izelotte, Rixdollar. —
illon : Blaze, Ratze. Cop-
per : Albus, Kreuxer, Pfe-
nin, Plappert, Sexling, Rap-
n, Swaar, Tryling.- V.

letherlands.
Itavy. Gold : Piftole.
Silver: Carline, Croifate,

Derlingue, Ducatoon, Flo-
rin, Julio, Philip, Scudi, Te-
ftoon, Zecchin.  Billon : Ca-
vale, Papirole, Pignatelle. .

Copper : Bayoco, Quatrine.
Muscovy. Gold: Co-
-Silwer : Copec.  Cop-

Mulbofike, Polufke.

a. Marc : ei. Réal:

their Coins.

NeTuErLANDS, Gold:
Albert, Crown, Ducat, Du~
catoon, Florin, Imperial,
Ride, Soverain. Silver t
Florin, Gulden, Patagon,
Philip, Schellmg Billn :
Stuyver. Copgcr Blanc,
Duyt, Grooc
Stooter.

Porawp. Silver: Abn,
@roch, Ort,’ Roup. :

Portvear. Gold: Jo-
annes, Milrea, Moidore’,
Thrc und-twelvers.  Sil-

ruzada, Pataca, Vins
tain. - Billen : Vintain. Coj-
per : Rez, Vintain.

SraiN. Gold: Caftellan,
Doblon, Piftole.  Silver :
Dollar, Piaftre, Real. Cop-
per: Blanca, Cornade, O-
chavo, Quarto, Real. .

SWEDEN. Silwer : Caro-
line, Cavaliere, - Chriftin,
Marc.  Copper - A.llcuvre,
Dollar, Farthing,.
Mony, Rouftique, thtten.

D IF-



Foreign Tables
DIFFERENCES
In the Britifb and Foreign Coins.
ANGEL s d . Old Sevile 4
tHenry VI 68 Specie z
1 genry 8{%{ 76 Sweden :
enry & Copper- plate -
3 6Edw. VI - 8 ”fuer[ :
ANGELET Thic 5
1 Henry VI - 3 4 Zeland 2
Crown DrrTrLE
Britifh, 10 Fames1 ¢ 6 Brandenb. & Lu-
Englith . (V. Thifle) 5 nenb. New 2
Florence 5 3 Oold 2
France: New 410.79] . Ducar
ou 6 Go/d. Arragon 6
Genoa g 6 .74 | Barbary 9
Milan 4 9 .08 ] Hanover 9
Portugal 5 5 - | Hungary 6
Rome § 3 .75 ] Poland 9
Thiftle: 2 Fa. L 4 Tranfylvania . 8
10ja.1. 4 4 .75 | Silver. Naples 3
Venice 4 7 .50| Portugal z
of Cofmo IIl. 4 3 .73 | Venice: New, or
Dorrar ' Bank 4
Campen 2 7 Old, of Pi-
Dantzic . 4 6 .29 coli, or Current 3§
Denmark: Sletch 6 DvucaTtoon
Embden z2 3 Barcelona, Ham-
Hamburgh . 4 6.78] burgh 6
Holland : \Leg 4 4 .27 | Bergen 4
Lim 3 7 .72 | Cadiz, Saragofla
Koaingfburgh:Bankt — — | Cologn 5
Crofi — 9 ,72 | Flanders 5
Spain; Crofs 4 4 .75 | Holland 5
: Mexico 4 § .79 | Naples 5
Pery 4 3 Valencia . 5
Pillar 4 5 .78 Fro =x
New Sevile3 5 .80 | Dry 5

o

145

75
.13

55
11 .50

—h A O\

10 .33

-~
vy
0 -

20
.18
°59

> W Vi gV N

(9]
o

neva



Miey il e ingh o'
Geneva
‘Genoa
Lxcge
Nor
Savoy
Sicily
btrafburg
V.enice

TFakl
Bremen
Flemifh
French
‘White

Bafil ~
Brardenbu 3
Gowt (Ho Iau')
Hanover: 3
Hildefheim

[- XY
0 ooo\: = oo N

- e N

Guoar

GuiLper

&ﬁxﬁmmd 1II.

Uladiflaps IV.
Zell
Zurie

PAORAPENNNR N wp

Marc
Denmark : 4-marc-
ditce 2
Slt mare 1
Ttaly

2
Lub or Lubec 1
Saxgn 6
Scotch
Sweden:g-mare piecc
NosLe

ﬁngiand George

LS
2]

Flarders

el
w1 O

=
&4
v

.26
.70
.21
.28

.25

12
45

48
.06
.56

PO OVI OV =0 OO\ N~ 00

8
6
10
8
1
6

9 .50
Ferling ? 8 5
2

.4

Maille 3 4 ==
. PaTacon

Co 4 4.53

Flanders 4 4 ,g;

Holland: Leg 4 4 28

Li 4 7 48

PisToLE. -
| Italian, O/¢ 16 7 .56
Spamih, Old 16 g .30
RuaL

Rofe 30 = ——

Speer S p—
RixporrLar

RBafil 8 .24

Bavaria and Palatin 5 .78

Brandenburg, O/4 4 7 .

Cologn 4 4 .53
Dantgzxc, or Thorng 5 .85
Ferdmand Duk of .
7

Francf'o:t 1' g 53
Hamburg 4 6 .92
Hanever 4 7 .30
Leopold, and Fer-

dwpand IJI. 4 6 .27
Liege 4 4 .20°
Lubec 4 7 -5¢
Lunenburg 4 6 .65
Magdeburg 4 6 .27
Mentz 4 7 .27
Nurem 4 7. s
Zurich 4 2 . ‘

SuitrinG :

L\lbﬁk — e '37
Lucern ——32

Riga: Black

-—— .C
Zercher, or Zufich— 7 ;
Enel dSoyxungu

and : A
n§111. 4‘ 20 = um
2El 30 = =
Great 33 — o=
leland 2 3 -=
' TxsTox
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TEsTOON: ’ UNITB.
Pom!gal — roJmeoI. 22 v
Reme 1 6 .84
Divisions,

§ 1 Angel. I Angelet. [ Moidore. £ ¥ Roble: ¥
¥ Bayeco. } (englith) Crown. | Ochavo. 3 } Piftole. £
r3i 1 2 (french) Crown. | Pite. 3 Real. 23 2 & .*

3% ~ o I FY )]

1 3 Dollar. ; Douzain. 3 | 2575 Shilling. 3 Soverain:
£ (gold) Ducatoon. 3 % |3 Sterling. 3 Tefleon: X
orence. i Guinea. 3 | % Vintain,
; Lewadore. % i -i 1'-5 1!; l
MULTIPLES.

£ (i. e. Double) britith | 6, 8,.9 (german) Perninp:
Grown-piece (&c.) 2,4, 6, | 2, 4 Piftole. 2, 24, 4, 5,
15, 30 Deniers. 2 Ducat. | 10, 250, 400, 500 Rea. z,.
14, 1% 2,4, 8 (german) [ 4, 6, 10, 20, 25 Sol. 2
Groat. 2, 4 Lewidore. 2 ] Soverain. 10 Tarig. 2 %,
Livre. 2, 2 %, 4 Moidore. l 5, 12 Vintaia..
2 (elizabeth) Noble. 3, 4,

SyNoNnYMS
Of Coins and Myny.
Alphonfi Maravedi | Cruifade : fpanifp Crown, or
Abras | Brummer [(;.a/h'//al'
Aflani Abouquel | Cruitfer reuxer’
Bolognies Bayoco | Cruzada- portugal Ducat
Byzantine Bezant | Cuento (in Annotat.) V. Ma-
Cafla - Rixdollar | [raved:
Catftillian Caficllano Dollar
Cecchin Zecchin 3 Angal
Cheffin, Chequin ~ Zecchin % Bayoco
Craca Grain Pite
Creux Kreuxer 10 Tarins
Croifate genoa-Croawn | Denain Silver Copec

0:2 ) Denier
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Denier Penning
Doublon Doblon
Siwyver-Dollar : Suedifo Rix-
[dollar
surkifb-Dollar Abougsuel
Douzain Sol
ela-Ducat Hongre
i)uyt Jlemifpo Penny
Eafterling Storling
Ecu, Efcu Croun
" Efcalin Shilling
Fenin Peany
Franc Livre
Genouin genoa Cronwn
George-noble Noble
Gilder Flarm
Gludftade Glack
Gould german Iorm
Grievener, Grieve Grif
Gr-o0s, -och, -ofth  Groat
behemia Gros Blaphace
Guilder, Gulden lorin
Harper irify Shilling
Juftine wenice Ducatoon
uftus judex Ebrew
peke Copec
Laureat Carolus
awbite Lewis  french Crown

Livre de gros ~ dutch Pundt

Louis-d’or Lewidor
Lub ) Stuyver
Lundrefs Sterling
Malvedis Maravedss
Manc-os, -ufa Mark
Marabitini Maravedi
Mearc Marc
Mite Farthing
Moeda d’oro Mobidore
Niquet Double
new Noble Rial
Obe;e (in Asn VMa:IIt
olus (in Arnotat.) V.Penn
O&avo Orbav"o’

Foreign
Par-a, -afi, -at Meidein
Pat-ar, -rd Stuyver
Paullo Fulie
Penny Pfenin
Pefo Jpanifp Dollar
Pefo d’oro Caftellans
Pezz-a, -0 Dollar
Pfenin Penny
Philip Ride
Phlhp of Milan Crows
Piaftre Dollar
Jpanift Piftole Doblon

Piece of 8 (reals) Dwollar
Pogeria, Poitevin Pite
Pougeoife " Pthe
Poy Slemiflo Pensn

Pundt Palm'z

Quadrans (in Annot.)V .Pex
Quadrine, Quartrin - .Q_kam’z

L

double Quarto Ochavo
Q;nto (in A.nnot) V. Ma-
Quilo wf:f‘
o io
Ree, Rez Rea
Real Rial
Real of 8 Dollay
double Rial . Soverd,
Rifer balf Purfe
Royal Riall
Runftick Rouftiqus
Scalin, Schelling * S&illing
‘Sceptre Unite
Scherif Zecchin
Scudi Crows
Seguin, Sequin - . Zecchin
Sheckeen Zecchin
Semipite 2 Pite
Seventeener german Florin
Sixain wa:
Sol
Sol de gros  duich Scb:llmg
Sol-lub Schelling
St. Stephen Ilﬂa
Sultani,



Foreign - - Tables 149
Sultanin Zeechin | Toflao Tefio
Thaler Dollar | Xerif ch?&’;:
ANNOTATIONS
Upon the whole.. .
CasTELLANO—fOrmerly, Eood: but, in cafe of a des-
when it was ftandard, and | ficiency in the Sum,.it muft-
weigh'd go grains, was worth | be challeng’d at the feale ;.

. 598 % maravedis—Since the
year 1652, it has been raifd
to’ 739 maravedis.

énow.u (englifh) goes—
at Amfterdam, for 58 ftuy-
vers, or f5 2 3 .04=——
at Rotterdam, for 581 ﬁu%-
vers, orf5 3 1.20. V.
Shilling,

Deniers are only cur-
rent in the Southern part of
France, there being none of
them to be feen on this fide
Poitiers, -

DoustLEs (that is; 2 de-
niers). fometimes pafs. for.
liards.

FroriNs of Gold are
{moft of them) of a very
coarfe alloy ; fome of them
not exceeding 13.0r 14 ca-
rats; and- none 17 4: they
weigh about 2 dw. 13 gr.

In FrancE, among tra.
ders, it is ufual (to fave the
trouble of telling their mo-
ny) to put it into bags.
. Thefe, in great dealings,

they only weigh: and, if
the receiver finds bad mony
in the bag when he comes to
open it, the payer makes it

otherwife it is not
o ¢

oLp Goins. (9 Jam. I}
were raifd by progdgmaﬁonf-
25. in every 20s,
_Groar. In the Saxon:
times we had no filver mony
bigger thana penny; nor, afs-
ter. the conqueft, till Edward:
III: who,. about the. year:
x_a,og;t; coin’d groffes (that is,.
groats, or at  pieces
which went for 4d. }n picoe!-
And. fo- the matter flood till:
th;f reign of H;x;ry VI{;:
who, in 1504, firft. coiff’d:
ShilGlings.. 504 coiffd

UINEAS: were firf? coin'd.
by K. Charles IT (af;{}xééa)‘:
on. the footing of 20s:
though they never went for:
folittle. (V. Alloy). They:
bave fince’ advanc’d to 213..
6d: and, in the reign of K..

recovers-

William, lwgraen current at:
30s; people being willing to-
take at any rate,hr:gthet

‘than run the hazard of the-

glver ~f mony; which
en fo exceedingly clips,-
gnd connterfeitd—!— Bus,
in 1696 (aftgr the-clipt mo-

O3 np

Was -



150 ZavKs .
ny was recoind) they came
to fe:l;’at thagrice ofm
6d, at that rate,
contioued to pafs, till they
oot valoe of 21a. by the
ent value of 21s. by
P ion of dec. 22.
1717.
In ItarLy, the current
nonz' (calld imperial, and
picceli) is 20 per cent worfe
than bank-money (calld &
m)o

Léuisp’ors were firft
eoin’d in 1640, under the
reign of Louis XIII; and
were valued at 10 livres ; af-
teewerds at 11, 12, 14. In
the latter end of Louis XIV,
they rofe to z0; and in the
beginning of Louis XV, to
30, 36, and even ta 40, and
a ; with this difference
however, that, in the laft
coinings the weight was aug-
mcnte§ in fome proportion
to the price; which, in the
former reign, was never re-
ed.——The new loni-

"ar is now valued at zos 3d

3an.Aunn have been of
different Values in different
ages. (1) Ini4o01, a mara-
vedi was the } of areal. (2)
Undgr Alongo XI, it was
worth 17 times as much as-
" -mow'  (3) Under HenryII,
and John I, 10 times the

efent value. (4) Under
ﬁenry HI, 5 times. (5)

L OICIETR
prefent. Mariana ————Angi--
ex:ltg, in Caflile, they reck-
o by maravedis, and
quentos. A cuento (or quento)
of maravedis was 1.000,000
of them. Vayrac. -

Marx  Scotip, ic K.
Henry VI{I’s time, was va-
lued at 3s 4d.

Penny  (Denarius) im
our ancient hiftories, is a
term frequently ufd to de-
note an Integer: of which
the obolus was half ; the gxa-
drans, a fourth,

Prso—of 10 reals, at
Madrid, is 41 §d—of 6
livres, at Leghom, is 50 3 d.-
——of 7 livres, at Genoa,
isg33d

1ASTRES, ftruck in Mex-
ico, are fomething heavier
than thofe ftruck in Potofs:
But, in return, they are not
quite fo fine:

Purse (without any ad-
dition) is to be underflood
of filver ; thofe of gold be-
ing feldom ufd, but for pre-
fents to favorites. ’

SmiLLiNG (englifh) goes
—in Holland, but for 1o 2
(d 11 1 .36) or 11 fluyvers -
(d 11 3 .63). V. Crown.

In SiciLy, Malta, &c.
their money is made, the
one of filver, the other of
copper or brafs; the latter
being their current mony:
and, in buying or felling of
any commodities of value, it

Under Jobn I, 2 3 of the

is always faid whether of
T v
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filver, or brafsmeny; the

former being counted go per
cent better the latter.

SoL——0f gold, in the
time of the falique law, was
40 denierse~—of billon :
was firft firuck on the foot of
12 deniers tournois ; whence
it was alfo calld douzain;
though it went (afterwards)
for _15; and, in 1709, was
raifd to 18.

In SpaIn they have new
and old money: The old
(current in Andalufia, Cadiz,

Seville,and fome other places)

is worth 25 per cent more
than the new. Fof fruck

TEsTons were firff fruc
under Louis XII, in 15133
their value 10 fols. Afier-

Tables 15#
wards they rofe from 14 fols,
6den. to 19 fols 6 den.

‘TN Farthings, and Ha{-
pemnies were coind by K.
James II, in 1685 ; and, in
1689, about 1.000,000/, in
half crowns, fhillings, and
fix-pences of old Brafs guns,
and utenfils of the moft Refufe
mytals ; when he ed, with’
french forces, at Kingfale in
Ireland, on the 1zth of
march ; the greateft part of
that kingdom (then) fubmit-
tin% to him. And, before
he left Ireland, a proclama-
tion was preparing for the
currency of Peavter-mony,
and even of Lead; of which
were coin’d fome pence, and-
half-pence.

MEASURES.2-
1. APPLICATORY,

Arfcheen, Brace, Cane, Cavado, Derfch, Ell, Pico, Ras,
Shock, Toife, Vara, Veichcove, Yard. V. Proportions of

meafures, p.

a The bufinefs of meafures, the

sat Mr Chambers obferves, bas
i:lﬂ Jo eonfufedly, and (witbal) fo
imperfeddly deliverd by our Englifh
woriters, that bis readers, be prea
Jumd, would not be dlfple;[d. with
the paing be bad taken-to_ difembroil
what was perplext, and to fupply
what was wanting— How-many
particulars I bave d to bisac-
count, and bow-much more light 1
bave derivd on the [ubje? by the
difpokition of themy I leave to the
dj::ainef the curipma i and ox~

i1, Cusic,

) them (as, in the view, in
'zab't:?I bave bere prejmttd’tbe
deétrin, it will be much eafier tham
ever to fee what i3 erroncous, or de-
Sedtive) to affiff me with fuch bints
as may occur to them, for the im~
provement of this article ¢ which
(after all) Iam fenfible is foort of
the perfoltion it 1s capable of i—v=
NB, The preportion of the forcign
meafures to thofe of Britain, wben
nat fpecified in the Notes, may be
Jound under the kead of proportions
of meafurss, py

7
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i, Cusrc.

1. Dry®.

Almud rr. A‘l%uie 8. Afnée 3. Bochel 6. Boiffeau
Charge 3. Chetweric 7. Chetwert 7. Corbe 6.
gnine 3. Fanega 11. Halfter 5. Hoedt.5. Killow1z..
Laft 4 Litron 3. Load 3, Meflirette 3. Mina 6.
Mine 3. Minot 3. Moggio 6° Mouver 5. Moy 6..
Mude 5. Muid 3. Muken 5. Picotin 3. Pipe 3, Quar-

tier 3. Quartillo. 11. Raifer 5. Rugio.6. Sac 35 6.
Salma 11.  Salmo.6. Scheppel 4 5 % Setier 3. Staro 6..
Stax 6.. Tun:3 5 10. Viertel 2.~ Voyes.

1. DEnuark, V. Scandinavia,——Morza, V. Italy..
Norway, V. Scandinavia.——Siciry, V. Italy,——-
Swepex, V. Scandinavia: .

2. FLANDERS : Viertel. portions..

3. Erance: [Corn, &9¢.] Quarte 2z Litron © 4 Picotin:
4 Beiffeau’d 3 Minot©¢ 2z Mine f 2 Setier & 12 Muid.h..
e——DirreRENCES. (1) Char-coal': Litron 2 Picotin 4
Boiffeau: 8 Minot 2 Mine 16! Mnid. (2) Lime: Boiffeaun:
3 Sac 36 Muidk, (3) Oass: Buthel = double that of:
any other grain. (4) Plafler: Boiffeau.12z Sac 36 Muid.

V. Pro

b Tbe folloswing alpbabetical in-
dexes. of meafures and weights are
bere given (for the readier recourfe)

with references, by figures, to the -

account given of them in the fubfe-
quent  paragraphs; wbich are,
tierefore, diflinguifht by bers

(5):

inches 8 lines in d;‘mter.—Ii ;0:-
monly weighs 240 Ib, marc-aweight,
£ The mine is o real veffel 5 but
an efiimation of feveral otbers.
g A fetier of good wbeat weighs
betwvixt 244 and 2481b, marc-.

prepxt,
¢ By.ordonnasce, the litron s de-
wided “into 2 demi-litrons, and 4

quarter-litrons ;. and comtains 36"

cubic inches of Paris.

d By ordoanance, the Paris buthel
3s to be 8 inches;. 2 lines, and a
balf bigh ; and 10 inches broad (or,
in diameter) within-fide.—But it
is different, in different jurifdictions.
V. Ows. (3)

e By ordonnance, The minot.is to
$e.31. "inches 9 knes.bigh;. and 14

- -

queight. In Berri the [etier-
co;jjb of 16 boiffeaux.

h' The muid of Paris isto eweifh
26401b: tbat of Orleans 630 1b.~— .
Tbat of Berri is 21 boiffeaurv——
Tbat of Rouen is 12 fetiers, which
makes 14 of Paris; and weighs:
3360 Ib.—emertnd is- divided inte.
mines : but thofe mines- only somtain -
2 & paris-fetiers, '

i Infiead of 16 mines-to the muid, -
the city-meajure gives 20.

k Or 3 boiffeanx is 3 Mint 3
amd 48 wmots, 3 Muid,

>~
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(5) Salt!: Mefurette 16 Litron ™ 16 Quartier 4 Minot ® 4
Setier 10 Muid. (6) Sea-coal: Litron 4 Picotin 4 Boiffean
6 Minot 15 Voye. (7) Wood: Boifleau 8 Minot z Mine
20 Muid——Var1aTIONS (1) Afnéc (of Magon = 1 %
fetier. (2) Emine (of Caltres) =% a fetier °. (3) Load of
Tarfchoon == lb 352. 80: of Arles, $6o0: of Beaucaire,
367. 20: of St. Gilles, 428. (4) Pipe (in Bretagne) = 10
charges, each of 4 boifleaux ; and weighs 6ooIb. (5) Tun®
of Auray =1Ib 2zco: of Breft, Port-louis, Quinpercos
reatin, 2240: of Audierne, 2300.

4. GErRMANY : Scheppel 9 go Laft.

5. HorLanp: Scheppel 4 %/Iude 27 Laft '——Dirrer<
Ences: Oars: Laft (at Berg-op-zoom) 28. 25 viertels. (at
Bruges) 14. 5o hoedts. (at Dixmuyde) 24 raifers. (at
Ghent) 19 facs, or 38 halfters. (at Gravelin) 18 raifers. (at
Lifle) 30 raifers. (at Steenberge) 29 viertels. (at Tongres)
. 14 muids, VariaTioNs: (1) Halffer = [muid] § in

Louvain, [fac]  at Ghent. (2) Hoeds =£smouvers 8y
in Bois-le-duc, Cleves, and Guelderland. [muids] g in Over-
yilel, Zwell. ([raifers] 18, at Dunkirk. [facs] 10. 50, at U=~
trecht. 10.66, at Delf, Rotterdam. [viertels] 13 at Amftesdam.
(3) Laf = [hoedts] xy.fo, at Bruges. [mouversl 20.50, at
Bois-le-duc. 22, in Guelderland. %muids] 8, in Liege?. g5,
at Tongres. 25, at Utrecht. 33, in Friefland. 36, at
Deventer. 37, at Louvain. [raifers] 22.58, at Gxavelg;,

1 Salt is fold, allover France,
the muid-; wbich is greater, or lef-
Jer, according to tfe cuflom of the
prowinces, where it is made, and
where it is fold——In Marcnne in

wbich is about 170 1b marc-weight,

p The tun of Nantes confifis ;}‘
10 fetiers s the fetier, of 10 bufbels
Tbe mcafure.. being  Feapt, it
weighs between 22007and 2250 1bae

the ifle of Rbé, and other placesin
France, where [ult is made, they
Jell it by the hundred ; which they
divide into 28 muids, and ev
muid into 24 bupbels : and the bun-
dred commonly makes, in Amflerdam,
31 L lafis, or 23 tuns,

m Tbe litron for fakt is larger
than that for corn; andis divided
into 2 bakves, 4 quarters, and 16
mefurettes, .

n Thke minot of falt commonly
weighs 240 1b, mare-weight.

0 The fetier of Cafres weighs a-
bout 200 b weight of ibat ploce ;

avben fricken, it weighs 38 or 20,
cent, lefs.

q Of tbe {cheppels of Hamburg,

83 make about 10 guarters in Lon

den.

1 The laft commonly aveighs go00lb
weight—. At Amflerdam, and iz
North bolland, a Lap .. of Barley,
commonly wveighs between 3200
and 34001b .. of Rye: 400
a;l; 4200 . . of Wheat ;: 42000 and

o

s I:P'Bere they reckom 12, /elier te
a muid, aud 8 muids ta @ /afl.
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St. Omers. 30.50, at Dixmuyde. 41, at Lifle.
dfeburg t, in Zeeland. 23, at Bruflels, Utreche.

4 go, at Mid
26, at Alcmaer.
Schedam ¥, and Ghent.

28, at Tergou.
23, at Haerlem.
dam, Montfort, Vianen, Yfelftein ¥.

Foreigrx
[facsT
29, at Delf, Rotterdam,

36, at Amfter--
44 *, at Enchuy-

fen, Hoorn, Muyden, Naarden, Wefop. [Icheppels] 33,

at Thiel. 68, at Ruremond.
28, at Mechlin.

-Op-200m.
:(Dl,c)thmwr =4 Schef el.
(6} Raifer = [fcheppe.s 2,
%, at Ghent,

33.50, at
37.50, at Amfterdam.
(5) Muken =5 § of a viertel.
at St. Omers. (7) Sac [muid],
[fcheppels} z, at Enchyfen. 2.25, in Zee-
land. 2.50, at Brill, Fluthin

F, Zurickfee.
dam. 8, at Leyden. [viertels}

o, at Hamburg, [viertels}
reda, Steenberge. 34, at
38, at Antwerp.

3, at Amfter—
32, at Antwerp. -

6. ItaLy: Bologna: Corbe Y. Floremce: Staro® 24.
Moggio. Genoa - Mina 20 Tun *.  Leghorn: Stax 3 Sac ™

Morea: Bochel

8 Moggio.
Venice : Starof.

Salmo °.

. Rome: Rugio ¢, Siclys

7. Muscovy : Chetweric 8 Chetwert 8.

8. PorTUucAL: Alquie 60

Moy b,

©. Prussia : Scheppel 60 E

10. ScANDINAVIA : Funk,
51, SPAIN: Bifcany: Fanegal.

€ Where the fac islittle more than
8 fcheppels.

u Thelaft of thefe places is z, per
eent, more than the laff of Amfler-
da

"

w Hbere they reckon 2 facs to &
muid,

x Each fac containing a fchep-
pels.

y Of thecorbes, 100 make about
02 fetiers of Paris.

z Tbe faro eveighs about 50 lb.
—Salt is feld by the flars of 72 lb.

a Tbe tun of Genoa is about go:
bufbels of winchefler meafure,

b At Leghorn § faes is accounted:
to make hittle lefs tham 10 englifo.
bufbels.. ’

¢ Of the bochels, o % make a-
bout 8 bufbels winchefler meafure.

d The rugio weighs about 4121bj3,
and makes, in Florence, 2 & flares.

¢ Of the falmo, they bava 2

™

Catalonia: Quartille =
4 Salma,

Jorts 3 wiz. a great eme, axd &
Jmall'ene 5 which is the common one :
and is about 7 § bufbelt, winchef-
ter-meafure 5 and about 17, per
cent, lefs than the great one.

f The faro of Venice is about X
Jetier of Paris. ‘

g The chetwert bolds about 553
} Sy ) ) L.A, A

“h A moy contains abous 3 englifp

arters,

i Of the Pruffia fcheppels, ¢
make a muid; which is a flone of -

4. Ib.

k The tun of Denmark and Nor-
away is about 4 London-bufbels,

[‘} Of the fanegas of Bifcany and
Valencia, 5 make an englifb quar--
ter, "

b:} Tbe quarter of Catalonia l}‘
the fame as the englifh quarter : an
2 % of themis acargo, or lead, of
36alb weighe, -
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4 Salma. Granada: Almude n 2 Fanega. /Valencia: Fa
nega °.
1z. Turkey: Killow p.

2. Liguid.

Aem 1 3 4. Achtelin 3. Agumbre 9. Amphora 5. An-
ker 4. Arrobag. Afnée 2. Barile 5. Barique 2. Baflee
Befon 3. Bigorza 5. Boccale 5.” Botte 2. Brentas.
%uﬂ'ard 2. Cantar 9. Cavada 6. Chopine z. Cogno %-
Demi-fetier 2. Driolinck 3. Fat 7. Feoder 3 4. Feui
fette 2. Fialco 5. Heemer 3. Je 3. Kan8. Leras.
Levor 5. Loder 5. Maflem 3. Maftilli 5. Mero 5.
Meter zo. Millerole 2. Miferole 5. Mittidel 5. Mi-
zaro §. Muid 2. Muffie 4. Oke 10. Oxio 5 Pigna-
toli 5. Pinte z 4. Pipe 1 2 9. Poingon 2. Poiffon 2.
Pot 268. Quarta 5. Quartillog. Queué 2. Reoder 3.
Rubbia 5. Sachie 5. Salma 5. Scandale 2. Schreve 3. Se-
chysg. Seiltin 3. Setier 2. Somar g. Staio 5. Steckan 4. Stoop
1 47. Tomelos. Tun 2z 4 5. Viertel 3 4. Urnas.

Yuncl?. -
1. FLanDERs: Stoop ¢ 50 Aem * 3.04 Pipe.——Dir-
FERENCES : Beer is fold by the barrel of 52 ftoops. The

Stoop contains 7 pints: and the Aem is about 42 gallons
wine-meafure, in London.

2. France : Paiffon ® 2z Demifetier 2 Chopine 2 Pinte u2
Pot 4 Setierv 36 Muid * 3 Tonneau.~—DIFFERENCES :

n Anakmude is about 1 5. eng-
Jifto bufbels : in weight . . by beap,
144 1b. ., by firike, 99 1b englifh.—
NB. 100 facs of Granada make . .

lLafts 10 muids of Amflerdam . . 64
}m’en of Paris .. x28 bufbels of
Bosrdeaux.

o The fanega of Valencia makes
about 2 en /i{l* bufbels, -

p The ii low “wweighs about 20
okes : and8 3 of them make adout 3
englifb gnarter.

q Tbe ftoop, ¢hey reckon, weighs
B1b of thesr weight,

r Six aems make a tun of 252
gatlons, wincbefler-meafure,

s Tbe poiffon centains 6 cubic
saches. )

t Tte chopine of common watwr
socighs 31b of Paris,

Brandy

u Tbke pinte . . of Paris is about
the 6tb part of the roman oongius }
and contains 2 1b of common avator.
Thut . . of St Denis is bigger—in
Jeweral places it is called a pot.

w The fetier, among gaugers, ig
an effimation of 8 pintes,

x The muid—at Bourdeaux, con-
tains 110 pots qith the lee, or 100
pots clear meafure ; the pot contain-
sng about 2. mingles of Amfrerdam.—
.g’;g Champaign == 48 [etiers.—of
Montpelier and feveral other places
in Languedoe, == 18 fetiers; the
Sfetier 32 pots, equal to 35 fleckans
of Amfterdam.~of Paris, according
to an ordonnance of Henry IV, 300
pintes 5 according to the regulation

of Louis XI1I, 280 pintes,
T
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Brandy (at Montpelier, Tholoufe, &c.) is fold by the quin~
tal of 100/b weight with the catk——VARIATIONS : (1) 4/
mée (at Lion) 8o pots. (2) Barigue (at Bourdeaux) ith of
a tonneau, or 3 paris-muids. (3) Bortte (in the Southern
provinces) a veflel contaiming abouta mwid. (4) Bufard
(in Anjou and Poitou) half a pipe. (5) Featllette (in Bur-
dy) 120 pintes (in Some provinces 1 ; apinte.) (6) M;l-
%::lz (in Provence) about 66 pintes of Paris, (7) Pige ¥
(in Anjou and Poitou) & muid and half of Paris, or 3z
pintes. (8) Poingom (at Paris) a demi-queue, or hal? a
queue. (in Blaifois and Touraine) half the orleans-tun, or
- 288 pintes. (at Rouén) 13 boiffeaux. (9) Ques¢ (in Cham-
pagne, and at Orleans) g4 fetiers. (10) Scamdale (in Pro-.
vence) 4 L gallons winchefter-meafure. (11) Tonneas (at Bay-
onne and Bourdeaux) 3 paris muids, or 864 chopines. (at
Berri, and Orleans) near 2 paris muids, or 576 chopines.

3. GErRMANY : Maffem 4 Viertel 20 Aem 6 Feoder =
2.50 Reoder——VariaTiens .. Augfurg: Maflem 8
Befon 12 Je » 8 Feoder.. Heidelberg : em 4 Viertel
12 Aem 10 Feoder.. Nuremberg : Maflem 64 Heemer 12
Feoder . . Vienna : Seiltin 4 Achtelin 32 Heemer 32 Feo-
der. . Wirtemberg : Maflem 10 Yune 16 Aem 6 Feoder.—
NB. (1) Driolinck (of Vienna) == 24 heemers. (2) Schreve
(of Vienna) = 4 maffems.

4. Horranp: Muffie 4 Pint 2 Minge 2 Stoop 8 Stec-
kan 2z Anker 4 Aem x? Feoder.——DiFFERENCES : (1)
Hony (at Amfterdam) is fold at fo-many pounds flemifh per
tun; confifting of fix aems. . or by fo-many florins per bar-
rel.. or by the hundred-weight, (2) Oils are fold by the
tun ; which contains 6 aems, equal to 1600 paris pintes. . .
Coarfe fith-oil they commonly keep in barrels, containing
from 15 to 20 fteckans.——VARIATIONS : (1) Piertel, or
Virge ¥: ¢ 3 mingles.. that of Wine, 6 mingles . . that for
Brandy, 6 ;. (2) Tun, V. Differences: Hony, Oil.

5. ITaLy:

The pipe goes by the name of at Amferdam, 6o to 9o wirges, It
tuz in rl;epe pfwinc{s beyend tl;{ is ufual, therefore, auith tluﬁ}olland.
Loires - . ers,to reduce thofe meafures into busts

z The feoder is fuppafd the load ? the following reckoning : For one
of a wagon with 2 borfes, utt, Virges..27, at Cegnac,
a The je is 12 befons, or 3 muids, Embden, Ili;nguim, Rbe, Rochelle
b At Bruges they _call the virges .. 29, at Nantes, and otber pintes
Sefiers ; reckoning 16 floops to a  in Bretagne and Anjou .. 30, at
Sepier~NB. It 13 commen to put Hamburgh, and Lubeck.. 32, at
French, Spanifb, and Portugal Anl[hrdam, and ether places inm
ﬂ:':cs into pipes, butts, and other Holland; and at Beurdeaux, and
<5 3 Jome of wubich will ¢ontain,  erber places in Guigiice
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5. ItaLy: Calabria: Pignatoli ¢ 32 6taio 10 Salma.
Ferrara : Sechys 8 Mattilli.  Florence, & Leghorn: Mit-
tidel 2 Fiafco zo Barile 10 Cogno. Genoa: Barile 2 Mi-
ferole 5 Botte 4. Ifria: Sechys 6 Urna. Morea: Lo-
dere. "Rome: Boccale® 7.50 Rubbia 13.50 Brenta. Ze-
wice: Lera 4 Sachie 4 Quart 4 Bigorza 4 Amphora ¢,
Verona: Baflee 16 Brenta.—— DirrerENcEs: (1) Corm
(at Venice) is fold by the ftaio; and is, in quantity, about
1 fetier of Paris. (z) Oi/ (at Genoa) Barile 14 Tun f. (at
Leghorn) Mittidel 32 Oxio. (in Morea) Levor € 10 Ba-
rile. (at Naglcs) Tomolo 16 Salma h. (at Venice) Me-
ro ! 40 Mizaro.

6. Portucar: Cavada 12 Almudak.——VariaTi-
ons : Pots are alfo ufd, holding. . fome agallon . . others
4 of a gallon.

7. Prussia: Stoop 180 Fat !l

8. Scanpinavia: Pot 4 Kanm, »

9. Spain: Quartiilo 4 Aqumbre® 8 Arroba °. Arxda-
Jufia : Quartillo 4 Somar 8 Arroba, Palencia: Cantar?.
——Dirrerences: Oi/1: Pipe 40.50 Arroba.

10. Turkey : Oke 8 Meter .

WEIGHT S,

Ace 4. Arrata 7. Arroba 5, 7, 10, Baleman 11-
Barquit 6. Cantas g, 11. Carat z, 4. Cargo 10. Caf-

c The pignatoli is equal to the
Srench pinte.

d Tbe botte rs ahiul 100 pintsem
The Penetian botce 15 divided into
wmuflaches 5 76 <wbercof make the
ampkira, :

e The beceaie eontains fomewhat
wire than a paris pirtz,

e: By awbulfele, the smphora
is 14 gwarts; ard $be bigorza,

3 garts.

f /e tan of Genoa makes 236
Loendon-gallors,

Tbe levor weighs 7 L1b: 10
avhereof fill a candia-barile 5 which
Sheuld wold x5 erglifh gallons, and
sveigh t12 4 1b averdupas,

h s % falmas are accounted to a
tun ‘/5 2136 gallons of oilin London.

i Tbe mero is about 3 § pints by
weafure: lat, by weght, it is
more,

tillan

k Tbe almuda holds 4 23 gallons
auinchefler meafure.

1 Tbe fat is abour 8o fluops ant-
qverp-meajure.

m The kan bolds mear 1 gallon
winckcfler-meafure.

n An agumbre s alouz 3 pin's
englifb,

o 81 arrcbas in Ardalyjia, make
2352 gudons englifh . . but, upon the
Sewilie -gauge, 236.

p Tke cantar bolds about 2 gal-
lons winchefi.r-meafure,

q Tbe meafure j{r oil is the arre-
ba of 251b. Hayes, negotiator’s
magazine, p. .

r Tbe mtte? ls'?abow 2 thirds of
@ winchefler-gallon.

s In meft parts of Eurcpe the
wweights for coarfer comhod::ies are
different from thofe, with wbhick
they ¢;n'gb gold, filver, j:w:ls,r@'r.

Tbefr
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ttilan Yo. Centner 3, 8,9. Denier5. Dram 2, 4, 5, 75
10, 11. Engel4. Grain1i, 2, 4,5, 10, 11. Gros 4, 5
Killet 11, Lat 8, 9. Lifpound 3, 4, 8, 9. Livre 2.
Load 4. Loodt 3, 4. Marc 2, 4, 5, 10. Medical 11.
Millier z. Numile- 3. Obolo 5. Ochavo 7. OQave ..
©Oke 5, 11. Ounce1, 2, 3, 5, 7, 10, 11. Penny-weight
#. Pood6. Poundy, 3, 4,5, 7, 8. Primig. Qlll(m
§. Quint 3. Quintal 1, 2, 5, 7, 10. Quirat'11. Rota
11. Rotello 5. Rugio 5. Saliqua 5. Schippound 3, 4, 8, g.
Seftertia 3. Scruple 2, 5. Shock 8. Stone 3, 4,8. To-.
mine 10. Tun 3. Vicomté 2. Wage 4. éollotnic 6.

3. Franpers: Ounce 16 Pound 100 Quintal.—Trov:
Grain 32 Penny-weight 20 Ounce 8 Pound t. .

2. France: Livre 100 Quintal ® 10 Millier.—Troy ¥ :
Karat 24 Grain 24 Scrupule 3 Drachme 8 Once * 8 Marc
2 Livre Y.——DI1FFERENCES . . . 4¢ Calais they have three
foses of weights: (1) The firft is the sown-weight ; 100lb

Tlefe latter I foall take-notice-
of under the title of troy-weight,—
In the mean time it muft be obfervd
that there are in fome places, fill
JSurtber diftintions of weights :
Fdus . . at Genoa.they bave § kinds
of averghts: (1) Large weights, dy
apkich all rierchandizes are weighd
@t tke cuffom-boufe (2) Cafb-
weghts, for piafires, and other
Species. (3) The Cantaraor quintal,
Jor the :mrfyl commodities, (4)
Tle Large balance, for raw filks;
ard (§) The Small balance, for finer
commedities. ds make ab

t 112 flemi unds make about
{xcolb) jtl:'o”_y—j-’z,v.z;:b! of London.

u In fome places a difference is
miade betwcen a quintal and a hun-
dred-pound weight< fo rbat the
buyer and feller are obiigd to explain
skemfelves on this bead in making of
bargains.

w Befide (1) The poids de Mare,
generally ufd by merchants for things
in linle campafs; (2) In Provence
@nd Languedoc they bave the poids
de Table ; which is found 10 dif-
Ser, in feveral places, from the

\m;szv:i‘br, 18, 20, or 25 per

of

cent: 16 eurces of the table being
Sfearce 14 of the marc. (3) At Rou-
€a they bave anotber fort of wweight,
calld the poids de Vicomee ; 100 lb
of avbich is reckond to make about
108, or 110 marc, or .garis-
wweight ; cfpaciolly in weighing of
ool : but, in weighing wber things,
tke faid 1001b is counted 1041b
marc-weight *, In Lasgue-
due, they bave alo another [ort of
aweight, calld the Roman or State-
ra-weight 5 awbich is much thé fame
as the table-weight,

® Of the Vicount-weight, they
bave no I;/': a aveight than 13 1b:
Jo 2bat all goods, weighing under
thar svesght, are weighd by the
marc-eveight,

x The ounce—with Gold[miths
and Monyers, is divided as followos,
wiz, Grain 7.20 Felin 2 Maille 2
Efielin 20 Once.———avith Phy-
Jicians, 1s the 3ath part of the li-
wre, V. Livrey.

y The livre—of Avignon, Lions,
Montpelier, and Toubufe, is 13
ounces : that—of Routn, 14 : that
~—of Marfeille, and Rocheke, 19,
V. Ounce x, :

-~
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of which makes about ¢z b in London. (z) The fecond
is the merchant’s aeight; of which 1001b makes 113 in
London. - (3) The third is calld the englifh aveol-aweight 3°
and is about 3 per cent lighter than the town-weight . . .
At Lions, the weightsare of two forts: (1) The city-aveight, -
which weighs 14 ounces of the pound de marc, for common
ufe ; and (2) The orber of 15 ounces, forfilk. NB. 100lb
fille.weight makes 108 of the city-weight: and 100lb
of the city-weight is about g41b avoirdupois englith . . .
At Rouen, they have two forts of weight: viz. de wicomté,
and ¢ mare._1081b of the former makes 100 of the latter,
or 110lb of paris-weight = A
3. GErMaNY: Loedt 2 Ounce 16 Pound 214 Lif-
und b. TroY : Seftertia 4 Numile 4 Quint 4 Loodt
16 Marc €. eV aR1ATIONS : (1) Centzer ¢ = 8 lifpound.
(2) Sebippound of feathers and wool is zo lifpound. (3)
Stome . .-of flax, 2olb .. of wool and feathers, 10lb. (4)
Txn of butter and eallow is 16 lifpound.
4. HorLranp: Grain 4 Dram 3 Gros 2.50 Engel 10
.Loodt 16 Marc 2 Pound 8 Stone. Trov: (1) For
wveighing Grofs gold: Ace 32 Engel 20 Ounce 8 Marc.
{2) For Fining of gold: Parts 24 Grain 1z Carats 2.
Marc ¢.—— DIFPERENCES : Salt (at Amfterdam) is fold by
a great hundred of 404 fcheppels; which is reckoned »
lafts, or 14 tuns, or 28000 lb: ‘which is alfo counted 203
facs ; and is fold by the pound flemith: and 11 £ lafts of
Amfterdam make about the great hundred in the ifle of Rhé
in France.——VariaTIONS: (1) Lifpound = 1§ pounds.
(2) Load = 400lb. (3) Schippound = 20 lifpound. (4)
Wage =165 1b. _
5. ITaLy: Ounce 12 Pound 25 Arroba 6 Quintal,
Morea: Dram 11.11 Ounce f 12 Pound 3 Oke 44 Quin-

P2 tal

z This laff is only to be underflood ¢ 116 marcs make 300 1b troy~
in the weighing of awool: or elfe  aveight in London,
1001b marc-aveight waghs bur d A centner makes about 120 1b
1041b of tée vifcount-weight. V.  awoirdupois in Londen.—The centr:or
rotz wo—rrd 100! de wicomié  of tin, at Dantzic (which confifls
i{: about 113 % 1b aworrdupois eng-  of 1201b) makes, in London, abiur

ifle. 112 Ib,

a Tie pound of Viemma..im e The marc-weights of Holland
Jome commadities, is divided in: 32 are about 1 per cent lighter thamthe
loodss . o in otbers, into 28 pints, troy-aveight of Lerdon,

b A Lipound of featbers, or woul, f s woghbing raw.-filk, they
is 16 lb, reckon 15 aunses to the pound,
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tal. Sicily: Ounce 12 Pound 2.56 Rotello 100 Cantar 5.
Vemice : Pound 100 Quintal ». TroY : Genoa, Florences
& Leghorn: Grain 24 Denier 3 Grofs 8 ©Ounce 8
Marc ). Naples: Oftave 8 Ounce tz Pound k. Rome -
Primi 4 Saliqua 3 Obolo z Scruple 3 Dram 8 Ounce 8
Marc !, Venice: Grain 4 Saliqua 9 Quarta 4 Ounce 8
Marc '.—Di1rrerENCEs: Corn, or Grain (at Florence) is
fold by the Moggio of 24 ftaios, of solb weight,
each. VARIATIONS: (1) Quimtal (at Leghorn) is
of 4 forts: that of .. 1colb, for Alum, r5olb, for Sugar
.+ 151 1b, for Fith . . 160lb, for Wool. (at Rome) ot 2z
fosts : that of .. 160 Ib, for Spices, and other choice goods
.. 25 lb, for heavy Bulky goods ; about zooIb, avoirdu-
pois in London. (2) Rotello (at Genoa) is 18 ounces. (3)
KRugio (at Rome) is 412 Ib of their weight; and makes (in
Florerce) 3 % ft-ios. ‘

6. Muscovy : Zollotnic g6 Pound » 40 Pood 10 Bar-
quit,

7. PorTugaL: Dam2 Ochavo 8 Ounce ® 16 Arrata
32 Arroba 4 Quintal °.

8. Prussia: (1) Grofi or bulky goods: Pound 34 Stoner
10 Schippound. (2) Fiwe goods: Pound 16 Lifpound 20
Schippound.——Var1aTiONs: (1) Cemtmer of Tin (at
Dantzic, 1201b; at Koningfberg, 1281b) makes, in Lon-

g The cantar is abowt 1761b a-
aoirdugols in Londen.

h Tbe Venicefweighu are dif-
tinguifbt into grofs and [uttle. (x
Byz t{’:’ grofsg'cbq We{b tqucl
metals, featbers, and other lumber-
ing commodities. () By ebe futtle
they weigh filk, [pices, drugs, &c.
—And (1) 100 Ib grofi-eweight,
“make 1§81b futtle ; or 1061b a-
woirdupois in London. (2) 100 1b
Justle, make 63,66 grofs; orabout
65.75 avoirdupois in Londen,

i Of the Italian marcs, ~300 lb

troy-wweight, in London, make about -

«. 130, af Genea.. 158.50, at
Florence—NB. 300 lo trey-weight,
is equal to 86.501b of thetr weight
Sor filuer ; wberein they reckon 13
eunces to the pound,

k 86.50 Naples-pounds . make
about 1001b troy-weight, in Lon-

don

den,

1 116.50 Roman, Venctian, and
Veroma-marcs make 100 ib  troy-
eweight, in Londen, )

m TBe Ruffia pound iscounted e-
gual to 13 0% 3dw 6gr. trey-
werght 3 or 14.15 ox aveirdupois,

n Tbe Portugal ounce 75 alfo di-
wided inte  penny-weights and
grains 5 tFe fame parts the owsmce
troy is divided into, in London.

0%Fbe Portugal weights are be-

‘ teeen -3 and &, per cent. beavier

than the London avoirdupers, -

-p Tbe lintle - Praffia, and Dant-
zic-fone (for pepper, [pices, and
otbér fine gosds ) ~is'24 1b.

q The laft .. of Damwic, makes,
in London, abeut” 13¢cw 71b..of
Koning fberg, 8 fmall matscr above
18 cwu B

g
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don, 112lb. (2) Laft..of hemp, flax, and fuch light
goods is 6 {chippound, er 6o ftome, viz. at Dantzic
zo40lb; at Konringfberg, 2400lb. 4. But.. for Pot-
athes, the laftage is reckond double; viz. 12 fchippound
of them take-up no more room, in a fhip, than 6 fchippound
of hemp or flax. (3) Shock is 6o pieces of any commodity
fold by tale r.

9. Scanpivavia: Pound 20 Lifpeund zo Schippound *
=V ARIATIONS : (1) Centner of gun-powder is 1201b
(2) Laft of flax, hemp, cordage, and tallow, is 6 fchippound

10. SPain: Dram 8 Ounce 8 Marc 2 Pound 25 Ar
soba 4 Quintal. Caffile : Grain 28 Dram 16 Ounce 1¢
Pound 25 Arroba 4 Quintal. Catalenia : Quintal * 3 Car
g0. Valencia: Pound 24 Arroba 4 Quintal 2.50 Cargo
——TroY: Go/d: Grair 12 Tomine 8 Caftillan 6.2;
Ounce 8 Marc. Silver : Grain 75 Dram 8Ounce 8 Marc ¢
——DirrereENces : Waol is fold by, the arroba.of 30 Ib
And 1001b of London makes about 1021b in Catalonia
but it makes about g21b of their wool-weight, °

11. TurkeY: Grain 4 Quirat 16 Dram 12 Ounce 1:
Rota 150 Cantar v. Troy : Killet 24 Medical
f.;‘-Durn RENCES : Silk is fold by the baleman, containing
6 okes .. '

SynoNYMS.

Afchnee, V. afnée. Aum,. aem. Barrel, byrenta. Bot.
tle, deccale, mingle. Brante, brenta. Buthel, doiffean, faio
Butt, pipe.” Carat, faliqua. Denier,. ferupule. Dram; me.
dical. Fat, pipe. Reillette, feuillette, Fertel;, wiertel.
Flatk, fiafco.. Buillet,. feuilletrte. Gallon, fetier.. Grain,
priméi. Gros, drackme. Hemine,. chopine. Hogthead, muid
Karat, carat.. Letcht, Lethl,, lap. Load, cargo, falma, I?;!?ﬁ

3 ill:

r Thus, a thock . . of weod it
60 pieces;: . « of linen, 60 auns—
But, when liner is wvery marrow,
and not creaft or folded double ; %
wuns of fuch limensis reskond bus 1

oxn.
¢ 7.50 of the Swedifb fchippound
make, in , 20 CWh
t-Wool is fold by the arvoba of

30 b,
w Their sweight for gold and fil-

ver,,in duft, or:in bars; i the-

Tadies, is o follewi:-a tomine is

worth 2 rialt; and the tomin
weighs 16 graims: a caflillan is 16
tomine 4 grains: 6 caffillan and 2
somines make 1 ounce marc-<vcight.
and 8 ounces to x mare.
w The Turkey-cantar makes sbou
220 Ib in* Lendon,
220 medical of gold is 3 ouncer,
troyaweight, in Londen, -
y If the baleman Be wweigha
with the lodera 3 it will weigh 1
boderas, end 332 drams,
«
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Milr-oe, owl, millerslle. Mingeeble, mingle. Mui, muid.
Osk, obe. Peché, pot. Penny, numile. Pinte, pot: Pof-
fon, poiffon. Punchion, poixgon. Pound, arrata. Quarte,
poe. Robe, Rove, arroba. Roquille, poifen. Schreve,
wiertel.  Septier, mtr. Setier, chopine. Somme, fomar.
Staro, flaie. Stekamen, fleckan. Tierce, aem. Tilchau-
fera, Jfachie. 'Toife, fathom. Tun, tommeau. Verge,
wirrtél. Vertel, wieriel. Virge, wiertel. Virtule, wiertel.
Vocdar, freder. Zambre, agumbre.

Proportions * of Meafures.
(APPLICATORY.)

Fee:r.

an Englifb foot divided into 1000 parts, Others will bs

as follows: at Amfterdam, g42. Antwerp, 946. Bo-
monia, 1204. Bremen, g64. Cairo 2, 1824." Cologn,
954. Conflantinople b, 2314. Copenhagen, g65. Dant-
ic, 94&. Dert, 1184. Florence ¢, 1913. ~ Francfort,
948.  Greek, 1007. den, 1033. ~Lorrain, g58.
Mantua, 1569. Mechlin, 91% Middleburg, gg1. Na-
ples<, 2100, "Paris ¢, 1068." Prague, 1026, Rhinland c,
1033. Riga, 1831. Roman: pes colotianus, 967: on the
monument of Coffutins, 970: on that of Statilius, 97z: on a
songing of Vefpafian, 986. Spain, 1001. Strafburg, 920..

“‘Toledo, 899. Turim, 1062. Venice, 1162. .
- YARDS,

* The Proportions eing fiae as
anderneath, it will be eafy ( therehy)
t:fﬂd_m anfwer to other queflions
relating to the following articles :. e,
g.— What is the 'wﬁc of rvara
¢ ff‘iﬂ' (Acfw.) 3.70¢@rs of &
yard. for, A5 108 waras, . to 100
yards; So 3 wara, t 3.70 grs.yd,
~—Whbat number of Englifp yards

anfwers to 100 waras of Spain?

‘i(AhIw.) 92,59 yards, for, B 103

‘wvarasy to 100 yards; So 160 wa-
rs, 10 92,59 yards.~~HWbatis the-
walne of one ell of Evgland ?(Aniw.),
1.25 yards, for, As 80 els, s 10Q-
yards 5 So xell, to 1,25 yards,

a calld the Derfch,

b calld tbe Pike, or Pico..

< calld the Brace, or Braccio,

d a Toife is 6 feet, :

eor Leyden foot 5 by evbich m,
of the Nortbern nations go.. - *
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Yards

100 Yards of England make

Arfcheens: 140.35, of Ruffia.

Braces—80, of Ferrara—104.33, of Bergamo, Bo-
logna—r130.90, of Ancona— 136, of Mantua, Modena,
Venice: for filk.——136.26, of Mi?ian : for cloth——154.75,
}[;&Florence, Leghorn, Lucca——171.33, of Milan: for

Canes———38.€9, of Leghorn—yo, of Naples, Sicily—

0.66, of Genoa—44, of Rome—46.66, of Marfeilles,

ontpelier— 50, of Guienne, Tholoufe—g5.66, of Bar-

celona—s57.33, of Andalufia—-=61.19, of Avignon, Dau-
phiné, Provence—¢7.33, of Valencia.

Cavados——133.33, of Portugal. '

Ells——77.22 of Lions—178, ¢f France—=8o0, of Fer-
rara, Geneva, London, Ofnabrug—114.60, of St Gall
for awoollen——125, of Cambray, Douay 126, of
Bruges——130, of Ypres——131, of Artois——131.66,.
ﬂ rabant, Narva——132, of Ruremond—133.33, of

olland, Norimberg——134, of Antwe p—r135, of Dun-
kirk, Middleburg— 1339, of Guelderland, Maeftricht—
144, of Bifcany (for filk) Tournay——146, ¢f Denmark—
148.66 of Norway—149 33, of St Gall for /inex—i 50,
of Dantzick—i 1, of Liege—153.85, of Profia—1356,.
of Sweden—156.25, ¢f Naumberg— 160, of Bafil, Bern,
Cologn, Francfort, Hamburg, Koningfberg, Leipfic, Lu~
bec, Riga.——166.60, of Breflaw. ‘

Picos—of Candia (for Silk) 162.68 (for Cloth) 152.68
-—-g' Turkey (for Camlets and Grograms) 150 (for Linen)
66.66 (fir Woolen) 133.33.

Ras—16.30, of Piedmont.

Shocks——1.40, of Poland. -

Paras—81.33, of Portugal—108, ¢f Spain——100;
of Granada. ‘ :

Vefocoves——m8.77,. of Ruflia.

(Cusic)
Corn
. . f
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Corn

10.25 Quarters of England make

Acklings~——27, of Delf and Rotterdam—88,. of
Schoonhoven.

Afnées~—=14.72, of Lions. : -

Bufbels—— 38, of Bourdeaux.

Fancgas——157, of Spain.

Hoedts —— 7.50, of Bruges.

Laff——1, of Amfterdam. - '

Muids——10.50, of Bruxelles——4.58, of Ghente—e—e
27, of Amfterdam~—33, of Groeningen.

Raifers——18, of Dunkirk.’ :

Sacks——=28, of Dort— 40, of Middleburg.

Se ﬁ"—3°'75r of Dantzic——56, of Prufliaseme=
83, of Hamburg.
Setityseme—17.53, of Calais——19, of Paris.
Kiertelsmmm37.50, of Antwerp.

- (ITINERARY)

A Mike * contains. Rbinland Jeet

in Arabia, 6187. Britain, 5454. Burgundy, 6ooo:
Egypt, 25000. Flanders,, 6666. France, 5z250. Ger-
many,. {mall,. 20000.: middle, 22500: largefl, 25000:
Holland, 800o. - Lithuania,. 18500. Mufcovy, 3750/
Perfia, 18750. Poland, 19850.. Scotland,.6000. Spain,.
7090. Sweden,, 30000..

Proportions of Weights.
roolb averdufpois of England make
«at. Amflerdam, o1 Ib 8o0z. Ancona, 136. Andale.

fia, 102: of woeol weight 9z. Antwerp, g6 8. Bikcaay,.
90
. for, fuch difiinflion of diffances, ever: names they are calid : leagues,
.. @3.bas been made b{mlutinc, paralangs,  vafls, &,
= for the ufe of travehing .8y whas-
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go (of ironj 78 (of other things). Bologna, 125. Bremen,
04 4. Candia (grofs) 84 12. (futtle) 131 g. . Catftile,
103 8. Catalonia, 102. Dantzic, 106 12, Denmark,
92. Ferrara, 133 5. Florence, 138 14. Francfort, 89
7. Geneva, 81 7. Genoa, 137 4. Granada, 104 2.°
Hamburgh, g3 { Leghorn, 132 11. Leipfic,” 96 1.
Liege, 96 5. ions, 106. Mantua, 138 12. -Milan,
153 11. Modena, 138 12. Naples, 154 10. Norway,
%z Paris, go 8. Poland, 114 5. Portugal, 104 13.
rovence, 113. Pruffia, 116. Rochelle, go 9. Rouen,
88 - Ruffia, go. Savoy, 121 13. Spain, g7 4." Tho-
loufe, 107 11. Valencia, g2 12. Venice, 152. Vien-
m, 81 7. . :

for Brabant, V. Adntaverp. Hall, Leipfic, Holland,
Amflerdam : Marfeilles, Provence. Naumberg, Leipfic.
Norimberg, Francfort. Seville, Spain.

TABULATING.

to SuBTRACT, MuLTiIPLY, DIvIDE,
by Addition.
T wice-double-Multiplicind facits +, éve-
ry maltiplicator. T gives the facit of *
2. |Tabulate Divifor: Quote néxt-Digit-in-
der: Subtra&t by Addition ®.

a| In the MurrtipLicATION- | Multipli-cand cator
fum (I) The focits of the multi- | &1 ' 98;65x768

-

plicand rwice doubled, are, as | 2.z | 197530 (1)

they ftand againft the digits 2 | =4 | 395060
and 4. Then, To multiply the b
maltiplicand——into 8 (the | g7 90120 | 8
laft figure of the multiplicator) | 8- 592590 |6
double the facit of the digit 4 | © 691355 7

—into. 6 (the 2d figure &c.)
add the facit of 4 to that of 2 75351520, % 7£8:
=6)—into 7 (-Jw next figure &c.) add-together the
facits of t, 2, 4 (=7) placing each of them, asin
the common method of multiplication. :

In.
r
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b

In the Division-fum, [ Divi-dexd -for.
here indented, (1) Tabu- 72851520—:-768
late the divifor, as in the 7379;} 1536

-t

O OV bW N~
- ha ’
poropgos

example, viz. againft the 5898 % 2304
digit 2, by adding the di- 43. 'Y 3072
vifor to itfelf; againft 3,| v~ 3840
by adding together theto- | Remainders 4608
tals of 2 and 1; againtt 4, 5376
by adding the total of 2 61
to itfelf, or that of 3 to| Quetienr: 987656912 | 9

that of 1; and, in like manner, in the reft, by adding
together the totals of any 2 or more digits, equal to the
digit whofe total is fought. Then, (2) Quore (or, for
the quotient, take) the digit againft the total next lefs,
or usder the firft corrc{pondin% figures of the dividend,
viz. 7585. . Then, inftead of fubtratting, according. o
the common method, the facit of the divifor by g (viz.
6912) from (7585) the correfponding figures of the
dividend (3) Subfirac? by addition, and fay [not, 2 from
5, and there remains 3; but] 2, and (fo much as wilt
make §, viz.) 3 is g: then 1, and (as much as will

{make 8, viz.) 7is 8: then g, and [what will make

15 (fince 9 cannot be taken from 5) viz] 6 is 15 *,

then 1, that I berrow, and 6 is 7: and {o on.

In the vaxsxomtl;l::tn, in thi 98765 == 968] t
margin, it appears —Al 19.2 1936 ] 2
‘the”gubuhtingl:x{ecaeﬁ'ary to find the 979 193
luotienc, is only to double the r02 Quotient..

ivifor: for, the total next lefs than (the 1ft dividend)
987, is 968 ; thercfore quote 1 : then (the zd dividend)
196 has no total lefs ; therefore quote o: then the next-
total lefs than (the 3d dividend) 1965, is (the 2d total
viz.) 1936 ; therefore quote 2.——And, in-like man-
ner, may be tabulated any fum, by fteps, as there fhall
be occafion,
- See Divifion, note ¢ $.

in FeLrowsuip, &,
FerL. Tarif:] Stéck by Lofs-Gain: and
into the Qudtient, each Claimant *,

For Example——1. Two or three hundred perfons
having gaind (or /off) 8 per ceat ; it is requird to know
' - How
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How this muft be fhar'd among them, in ortiop te
1 the interefts each-one has in tl%e' ftock ? (gr:fw.) av-
ing found (according to Fellowthip, note b)) What 11
- | will gain, at thie rate of 81 per cent, [100:8:: 1 : .0800]

'viz. .08001; and, confequently, What 15 will gain
[.0800 - 20 == .040] viz. .040s: a tarif may thence
be drawn-u}: to any number; or found occafionally,
as in the following example: Suppofe any-one had put-
in £ 19978 10 3 ; he muft have
.0800 x 1oo000l: viz.. - - - - 0800.0000

Qoo0 - - - - - < - 720.0000
goo - - - - - - - 72.0000

70 - = - - = - - 5.6000

8§ « - = - - - - 6400

040 x - 10§ - - - + - - = .400
co3 x - 3d - - - - - - - g0
1598.28g0

thatis £ 1598 § 10 1. II. A man turns band-
rupt for 8coool; and his effefts are valued at no more
than goool. The queftion is, How-much each creditor
is to have in proportion to his debt? (Anfw.) Having
found; as in the preceding example, that, for 11, a cre-
ditor is to bave but .112¢§: If his debt was §661;

Then 1125 x 500l = §6.2500
he muft : 6o - 6.7500
have but 6 - .b67s50

‘——1II. Suppofe a diftri®, which payd, laf year,
84261; is to pay, this year, 128641, for raxes: and it
is requird to find How-much each inhabitant is to pay,
in proportion to what he payd the year before ? (Anfw.)
Say, 12864: 8426:: 1:.6500. Then, He, that
payd 361 (laft year) muft

pay 6500 x 30], viz. - 19.5000
\this . —x 6 - - , 309000
year)

L23 8 - - = = - = 234000
V. Fifher’s concife arithmetic p. 244—258.

. Tare,
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TARrRE, TRET, CLOUGH.

Care, TreT, CLéUGH, when from Grdfs-
weight * dedGcted; remains the IVes-
weight.

Tére’s pounds for package *. T7ét, oin
azo . Cliugh, ein azy ¢.

I'nto. alldwance by quantity; or, by’ ali-

qudéts of allowance,

Grofs gives fare *: Tare-net gives fres f :

and Trét-net the clough gives &.

Grofi-weight is that of geods with their duft, drofs,
%c; as alfo with the bag, box, &c, they arein.

Tare is the allowance given for the weight of the
bag, box, cheft, or other package of a commodity.
This allowance is fo much in the hundred-weight,
more or lefs, according to the nature of the package.

Commonly there is an allowance (iz 112 /6) of — 4,
in feathers, hops, wool—=9,. in iron ard latien-wire—
8, in brimftone, copper—10, in copperas—i12z, in
alum, falt-petre, tallow—u14, in almonds, argol, figs,
&c.—16, of currants, prunes &c; in carotcels, butts,
&c.—18, of oil, in uncertain catks, &c.

By the book of Rates, in feveral commodities, the
allowance for tare is not reckond per cent : but fo-much
of the grofs, calld inwoice tare. Thus—in Madder :
When the tare is to be deduéted ; the ruleis: 281b
per Bale.—in Oi/ (1) from Candia: 29lb per Barrel
(z) from New-England : solb per Barrel *—in Silk :
per Bale (1) 16 b, for 3 cw, and upward (z) 14lb,
from 2 cw weight to 3 (3) 12, from 2 cw downwards.
——in Raifins: 141b per Frail.——in Sxgar, from In-
dia, in catks and canifters, % : in chefts and catks, §—
in Virginia-Tobacco, all hogfheads (1) under 3 cw, al-
low 70lb tare (z) from 3to 4cw, 8olb (3) from 4
to 5 cw, golb (4) from gcw, upward, 1001b. )

{  In Uncertain cafks it is weighd; and the tare allowd

is 181b per cw : which, being deduted, is computed at

7 +1b per gallon, '

1 : Tree
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c
d

much in the whole.

626 1‘1-630‘ -;‘;
112) =cw 6 2 6

1 g (the tare-net;

oufly, thus:

tisd in any other place.

For example: Cw 45 3 15 =
lowance) — 82224 = 112 (t
which the allowance is made) = 7341b; that is cw

Tare 169

Tret is an allowance of 41b in 104 (viz. %) for
réfufe of duft, dirt, &c. in fome forts of goods,

Clough, or Draught, is an allowance of 21b in 1001b
{viz. 3%5) * for the tarn of the fcale; that the com-
modity may hold-out weight, when fold by retail +.

At every 300 weight, in the port of London, 2 1b
is ufually allowd for argol, cinamon, cloves, galls,
mace, madder, fumach, tobacco, cotton-yarn, cotton-
wool, and other things that have wafte.

All thefe Allowances, beyond fea, are calld the

CourTEsiEs oF Lonpon; becaufe they are not prac-
Befide thefe allowances there
are alfo others, not fo common: as (1) Break, at fo-
much per bag, barrel, &c. and (z) Damace, at fo-

ﬁxg,gl x 16 (the al-
e quantity, out of

Or, ew 45 3 15 = 7 (the fgth of

T

For example: Cw 45

15— 6 2 6 (tare) =
call al?o ét ) 3

Cw: 45 3 15 Grofs
216 7 6 2 6 Tare
39 1 g netd
526 2 |19 218
13 12 1 Tret
373 8mete
‘50 s 172 7
w~ 10| o 3 o Clough
“g?_-,_ g 37 0 8 netf

Q

tle} ——Then 39 1 9

(tare-net) ==~ %5 (or, its factors 2z x 13) of 104=1 2
1 (tret) which fubtralted from 39 1 g (the tare-net)
gives 37 3 8 (the tret-net.)

Thus Cw 37 3 8 (the tret-net) == % (or, its fac-
tors, § x 10) of 100 = 3ib: which fubtrated from
37 3 8 (the tret-net) gives 37 o 8 (the clough-net.)

Operations of this nature will ftand, moft commodi-

— A e\ % 16is the  of 112.

b 26 (or, its faltors, 2
x 13) is § of 104.

¢ 50 (or, its factors, g s
10) is § of 100.

dTare-net is the re-
mainder of grofs, af-
ter tare is dedutted:

¢ Tret-net is the remain.
der of tare-net, afte

| tretis deduBled.

Clo;gh-net is the remainder of tret-net, after
clough is dedulted. '

APPEN-
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Books publifh’d by S, Lowe.

GRAMMATICAL

z. A Greek Grammar : fo methodizd, as to contain the

whole of Dr. Bu/ly’s (except a few minutiae, and.
fome lifts of particulars) within the compafs of 16 pages. ——
To which is Prefixt (1) 4 Table of Greek Charalters, and
Abbreviatures, more than are to be found in all the gram-
mars ; beautifully Engravd. (2) Syfems of Rbetoric, and
Prafody ; with Directions for Compofing, Conftruing, Parfing;,
Gainéng a copia of thoughts, and Writing elegantly. Prics .
15. 64d.

2. A Latin Grammar,. offerd to the public as_every way
better than any, and more comprehenfive than all the gram-
mars yet extant. 4 ¢ '

3. French Rudiments, confifting of — A GramMar of tbe
anguage, every way better than any, and more compre-
henfive than all A Vocasurary of the moft u/ual
Words — A SentenT1E of the moft familiar Phbrafes —
A Dictionary of the moft beautiful ldioms; and — A
FroriLEGE of the moft celebrated Pieces (in all the varie-
ties of Compofition) from the beft Writers, both ancient
and modern — With divers Curious and Ufeful particulars.

4. Latin Rudiments ; containing every thing in Lilye, except

. afew particulars ; the want of which 1s abundantly compen-

fated by the addition of feveral generals, of much more im-

portance —— in a Table, on one fide of xfheet of paper.

6 d. — in OZavo: with an addition of initiatory. fyftems of:
Rhetoric and Profody.. g d. :

5. ltalian Rudiments,. on the Plan of the Latin — iz a 7a-
* &le, on one fide of a fheet of paper. 9d. — in Ofavo, with.
additions of criticifms, &c. 1 s.

6. A Vocabulary, Latin and Englith ; in a method entirely-
new ; with an improvement of Ker’s Norma loquendi, and
a great variety of ufeful inftrutions for the ready gaining a
copia of words. 1.s. 6 4.

- ’ 7. Semtentiae



7. Sententiae Pueriles, Latin and Englifh ; for the exem-
plification of fyntax, in a natural gradation of featences from
the more fimple and eafy to the more complex and difficult:
with familiar phrafes and idioms, moral proverbs and apoph-
thegms; an improvement of #alker’s particles, &c. 1 s
64 .

8. Englifb Examples to Latin Syntax : defignd as an In-
troduétion and Supplement to thofe of Mr. Tu7ner and Mr.
Clark. To which is prefixt A Compreherfive view of
the Fundamentals of Grammar, in two oppofite pages. 1 s.
64d.

9. A Conflruing-book, and Supplement to the Rudiments
prefixt to the Englifh Examples : with a Sketch of Pointing,
Figures, Elegant grammar, (. 6 4.

10. Greek Charafters and Abbreviatures, more than are
to be found in all the grammars — iz @ Table, beautifully
engravd : proper to be put in a frame, or pafted in Dr.
Bufty’s Greek Grammar. 44.

11. The Occafional Critigue, in 4 parts (I) on the Dean of
Rochefter’s Latin Grammar. (I?) on Dr. Byfy’s Latin
Grammar, as improvd by his Succeffors. (III) on Educa-
tion, &c. (IV) On a Scheme of Grammar: and Method of
Inftra&tion, by which the grounds of a language may be learnt
in a few hours, fo as to read an author, and write intelligibly,
6d. each.

Histor1caLr

v2. The Proteflant Family-piece : or, Piure of Popery;
drawn from their own principles, expreft in the very words
of their popes, councils, canons, and celebrated writers ;
faithfully colle@ed, and tranflated : by which it appears that
Roman-catholics are bound to the worft fubjecis, and the
worlft neighbours. 15, 64.

PuiLosorHICAL

13. A Vindication of Mankind, or Free-will afferted : in
anfwer to Mr. Go/lins’s philofophical enquiry concerning hu-
man

«



man liberty : to which is added a confutation of Mr. Lock's
notion of. free-will. 6 4. )

14. A Key to Diwinity: a Philofophica'l eflay on Free-will;
by the moft reverend father in God #illiam lord archbifhop
of Dublin. 64.

15. The Antidote : A full- anfwer to Mr. Woolflon’s dif-
courfes on the miracles of our Savior; containing all that
has been advanc’d by his anf®erers; with an addition of
what they have omitted, and a new folution of feveral difli-
culties not yet fufficiently accounted for. 6 4.

16. The Touchfiome : or Paradoxes brought to the teft of a
rigorous and farr examination, for the fettling of dubious
oints to the fatisfattion of the curious and confciencious.
art I.—in a particular method, to'anfwer all the purpofes
of concifenefs and perfpicuity. 6 4.

PorTicalL

_ 17. The Bee : Selet poems from books and manufcripts ;
in III parts. 64d. each.

18. Tabacum : Poéma, libris duobus; auftore Raphaéle
Thorio, M. D. Editio elegantifiima & accuratifiima : cum
elogiis autoris. 6 4.

19. Tobacco : A Poem, tranflated from the Latin of Ra-
phael Thorius. 6 4.
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ARITHMETIC
EXEMPLIFIED
IN A |

- Copious but Select

COLLECTION

: OF
Rueftions and Anfevers
accommodated to
the warious occafions of bufinefs ;
and contrived for
the exercife of learners,
and the eafe of teachers:

BEING DISPOSD

°
>

partiy, under each rule, alphabetically,’

Jor the readier recourfe

and partly, wnder all, promifcuouly,
Jor the feverer trial.

Numbers are fo much the meafure of every thing that

is valuable ; that it is not poffible to demonfirate the fuc-

cefs of any action, or the prudence of any undertaking,

Without them. ADppisoN, SpeQat. n. 174 .«
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Advertifement.

THE Ufe of the following colledtion being fpeci~

fied in the title, I need not inform matters,. .
who. (under the tyranny of cuftom) are obligd to,
fpend themfelves, dayly, in the drudgery of feting a-
number of boys their fums; how much trouble they
may fave themfelves, for much better purpofes, by
means of fuch a provifion as this: from which their
pupils may be directed to take what they want; either
to work on their flates, or to enter (with the opera-
tion) in their books, in due form, as they fhall judge
moft convenient A great part of the  time,
they thus lofe in mere pains-taking, they cannot but
be fenfible they might (much more pleafurably, and
ufcfully) employ, to the advantage of their fcholarsy
in forming their hands; and in opening their under-
ftandings, by explaining the rules, by examining their
operations, by direfting their entries, and (on every
exigency) by removing fuch difficulties, and reétify-
ing fuch miftakes, as might retard their progrefs, by
difgufting their minds, and abating their inclinations.
V. Addition, note 1 2 Nor will it be any diffi-
cult matter for the ingenious in the profeffion, to fup-:
ply, in proper place, whatever may be wanting, for’
the better elucidation of any part of the fyftem:
efpecially as I have difpofd the queftions under proper
heads ; and, where the nature of the thing admited it,
in alphabetical order. V. Addition, Allegation, Bar-:
ter, Exchange, Gain, Proportion, Tare, &c.. I

For the Furnifbing a good quantity of thefe exercifes,
it will not, I prefume, be reckond a fault, that I
: : A2 have’




2 Preface

have ranfackt molt of the modern arithmetics: the
xather, as I have felefted fuch as feemd to be beft cale
culated to anfwer the purpofes fpecified in the title-
page. A variety of good examples, from a variety of
authors (with various views, conceptions, and contri-
vances) in the order they are here difposd ; cannot fail,.
1 think, of being pleafing to the authors themfelves 3
as well as profitable to the public. 2
A5 to the Promifcuous difpofition of a number of
gueftions, defignd for the feverer trial of learners (which:
are introduc’d after a copious detail under-each parti-
cular head) the mafter will readily fee the ufe of
them. A good arithmetician, as Mr Malcolm (arith.
p- 82) obferves, muft be capable of fomething more
than barely to perform any rules or operations, with
given numbers, when the queftion is fimply proposd to-
add, fubtract, reduce, &c. that is, when he knows.
what operation is to be applied, in what rules, and to
what nombem. The great art of application lies ™
the folution of queftions, wherein no rule or operation
bs namd 5 but we are left to find the preper work from
the nature and circumftances of the queflion. For
this, there are net any determinate and general rules,
or direftions : the folution, in fuch cafe, depends upon
the good fenfe and judgment of the arithmetician,.
whereby he <an diftinétly and perfe@ly comprehend
the nature and circumftances of a queftion; and fup-.
pofes him to underftand the true general import and
effe®t of the feveral oparations of arithmetic, by
which means he may know when the reafon of the
queftion requires fuch an operation. The more fimple
the circumftances of a queftion. are, it will be the.
more eafy ; and, where there is but one operation to
de applied, it will be always obvious : but, where, a va--
. Tiety of circumftances occur, and feveral operations
become thereby neceflary ; the difficulty encreafes;
‘which experience only: can. make eafy. And,. tl'grc«
: e



Preface 3

fore, as a proper introduftion to that experience, I
have given this fecond fet of queftions : which by that
time a learner has gone-through, by the help of a hint
(now-and-then) from his mafter ; he will have had all
the afliftance that books can give'him ; and may look
upon himfelf as a good accountant. ’ .3

To account for what fome may look-upon as an Over-
Jfight, it may not be improper to add that I have pur-
pofely omited fuch queftions as relate to calculations irt
geometry, gauging, aftronomy, mufic, &c. which
fome writers overcharge their fyftems with; more
particularly under. the heads of proportion, and evo-
lution. This I chofe to do, partly becaufe fuch
queftions are of no ufe to the generality of thofe, who
learn arithmetic: but, chiefly, becaufe things of that
nature are learnt more eafily, and to much better
purpofe, in their proper fciences; whercin a regular
account is given of the definitions, and the data, that
are neceflary to be known for the folution of fuch
queftions. It looks extremely odd, and muft be ve
edifying, to afk fucha'queftion as this : ¢ If the conju-
gate diameter of an ellipfis be 4 feet, and its tranfverfe
6 feet; and the content of the circle (defcrib’d upon
the conjugate diameter) be 12.566 fquare feet: What
is the content of the ellipfis ?” and, at the fame time,
‘by way of preparation to the anfwer, to be told only
that ¢ The area of an ellipfis, is to a circle defcrib’d
on its conjugate diameter, as the tranfverfe diameter is
to the conjugate.” V. #%effon, p. 380. See alfo Hill,
- p. 229: Royer, p. 224. Clare, p. 117, &c.

Hew to Initiate children, and acquaint them with the
fundammtal operations, is all (Ithink) that remains to
be confiderd with regard to the praxis of arithmetic ;
which is the defign of this part. In my opinion,
‘then——Addition and Subtraltion may be managd
‘with the greateft eafe, and to the beft advantage, as
‘follows : Inftead of a long train of fums, to be fet-
down (with infinit drudgery) in the children’s cipher-
Co ’ ing-books



& Prefice
ing-books, to the lofs of time that might Be much:

better employd, and without any advantage ; the beft-

way to acquire a readinefs and certainty in thefe opera-

tions, feems to be to pra&ife occafionally, at proper:

intervals, under the mafter’s dire&ion. For this pur-

pofe, let an example (from the fketch of the fums.

offerd under the head of Addition) be enterd at the
top of a flate; and, under it, any fum thatis lefs in

every particular. Then, let as many of the fcholars.

as can conveniently fee on each fide of the mafter, be-
gin to fubtrad,. and proceed in turns (flill dedu&ing
the under from the upper,. without drawing a line be-
tween) till the fum is carried-down to a proper depth
to be added-up. After the doing of which by any one
(the reft’ attending) a memorandum of the total-
(which is to be effac’d on the flate) may be taken by
the mafter ;. and thofe of them that are able ma -
up the fum, each of them (feparately) by themfelves:-
and, by thus repeating the fame exercife (every now-
and then) in the feveral particulars of mony,. weights,.

and meafures (in order to refrefh their memories, and

xitt the practife) they will be ready and expert in.
what they might otherwife have forgot.. As for——
Mulsiplication aend- Divifion,. they cannot be made
familiar to young folks but by a great. deal'of pradtife..
After they have, therefore, been duly inftruGed in the
way of working, by four (or, by fix) atatime, asin.
addition and fubtradtion; variety of fums may very
eafily be fet them (befide what are propofd under:
the head of Divifion), and very readily be examind by
the fhort proof : in the working of which.they may be
employd (by way of penalty in play-time, or. of di--
verfion in the intervals of other bufinefs) fram day to-
day, and for a confiderable time, till they can multi~
ply and divide by any figures, as readily as by the leaft.

and, thus, they will. be well qualified to proceed to-

the rules; which they will be ablé to perform with:
pleafure, as their judgment ripens, without either ha-

rafling the mafter, , or perplexing themfelves. 5
£ X AM-

|
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II. BILLS:*

BAKER
Mr A BeeweeeDr—eeeeto C D.

1748. L s 4
1'47.44 For apeckof Bran . 1 . . . .0 o 3
' . w3 fine peck Loaf . . 31 .. 0 1 8

13 —— apeckof fineFlour . . . . .0 1 8
17 ——abuhelof Polard . . . . .0 1 ©
1§ ~—fmall Bread ... . . . . . 0o 0o 2%
—Yealt . . .t . L L, o 0 1
e~ 3 half peck fecond Loaf . . = o o g
20 == gquarternfecond Loaf . . . .0 o 43
BrASIER
Bﬂﬂ:bf efE | J—— t‘l’ 17, 1747.
A Copper, witha Cock.. . 66;157& 51 451b
Iron-work, and a Crane.. gy . . . 23
A brafs-Pot, and Sauce-pdn 38 . .° 17 &
A ftove-grate, with fhovel, tongs, poker,& fender.| 1. 18 6
: 10. 12 4
: £ Brick-

2 In the following Bills els,.
Bills on book—debn,g &e. fmb:.
totals of thofe, to sybich the prices
of the particylars are affixt, may be

ept by the mafler in manufeript 5 in
order teo a fperdy and eafy examina-
sion. Amz :fy be fuppo/s any cdl-.
dufion among the yaung folks, wko
" may be wnder a temptation te berreav .
thetotals of one anotber’s notes: the-
moff obnosions may be fingled-out,
ard fet in full wiew, while they
are wworking ; partly to give. them
jbam; Sor their  infincerity 5 and
partly to prevent the impefition t
ought otherwife Le gyi[:;:f. W‘fg
tbit cantion, thefe affifances will not
a little contribute 1o the quick pro-
grefs of the learner 5 ag well as to
sbe religf and comfort of ‘the mafer :
# barg vey oviais, & Y Dite

good government of them,

woorth (pref. p. vii) obfemves, thar
¢ It is-not in the power of any maf-
¢ ter (in the courfe. of bis bufinefs)
¢ bow full of [pirits focver be be,
¢ to frame new gqueflions at pleafure
¢ in any ruley m«:b.ljj.? to wwrite
them dowa tes, as Ifindiscommonly
dene by the drudges of the profeffion:
who, in a route of pra&ife, find it
neceflary (it would feem) to amz’g
weak parents with the fhow of de-
corations in titles, and a good deal of
writing in the children’s cipbering-
books 5 theugh, in fafl, it is me
better than rebing their pupils of fo
much tiwe 5 wbich they might much
better employ in the infirulion, and
;z) As to

the amounts of the feveral particu-
larsy in the follewing &ills, at fo
mecdh



Praxis - . Addition 7

BrickLAYzR)

1748,
Mar. 8 For 8000 bricks at 125 per M . 4 16 =
For gooo tiles at zos per M. . . .- 4 — —
29. For 14 load of fand at 25 6d per Ld 1 1§ —
For 500 g-inch tiles at 11s per H . 2 1§ o

For 30 ridge-tiles at 1}d a-piece .. — 4 4%

Apr. 18 For 20 days wark, for my felfat 35 A-day 3 ~— wme
9
——f

Formy man 25% days, at 25°6d - .,
For a laborer, 155; days, at 1s 8d . ?: lg
BuiLper
Oaken-Timber 12 load,at £z 5 - pertun |
Fir-Timber . 35tun . "1 12 10 load
Oaken-Plank . 96 feet . . - — 3% foot §.
Norway-Deals 590 . . . 6 15 - hun. |'.
Six-penny Nails 29 thoul . - 3 jo0 tho.
Ten-groatNails 3 hundr . - 14 10 tho.
Work forMyfelf go days - 3 4 day
Ditto for 3 Men go « + = 2 06 eac
Wainfcot . . 73 yar 3f, - 3 2z yar
Doable-Quarter 58 feet . - ~ .4 foot
~ £ 181 8 1y
CABINET-MAKER

A chimny-Glafs, and a pair of Sconces L 518 —
A pair of pier-Glafles, 72 inches, gilt frames
A pair of indian Cabinets, at £ 43 10 each .
A fine indian 4-leavd Screen, and Fire-fcreen 17 10 =
A Book cafe, with glafs-doors ; and corner-Cupbo 21 —— =
. A walnut-tree Tea-table ; and a fet of Dre ing- -
boxes japand i el . 3 41w
A

much per tound, yard, &c. theme-  in feveral ills, with a wiew of
thod of finding them is given, in i Surnifbing examples for the learner's
preper placc, under the bead of prac- excrcife therein) Ibawe fubjoind the
tife s more particularly, innote b *:  total amount 3 which may ferve for

and, for the readier fa!i:faé?iaﬂ, a proof whether the Paﬂiﬂdaﬂ era
where I bawe not giventhe particu- ;

dar amounts (which I bawve omited

. 30 — —

righty

P



-§ _Addition. - Arithrd
A Tea- t;ble and Stand, plated wt 1030z, at

&s 4 . _e
uBﬁnemattquhauss at 185 6d wch

,£ 224 4 2

'CARP‘ENTER
546. . d. L s
M:gy 3 For 30  feet of Fn' Tunbeg, at o 3 perFoot o
— 18wholeDeals . at1 6 each 1
— 16flitDeals . . at1 o . . o
.7 4 hundred of fixpenny Nails . . .o
— 3 hundred of ten-penny Nails . . o
— 6 hundred of Brads . . . o
21 o= 18‘da)sWork . at3 opetDayz
4
‘ Catgszmowcm

Boxght of E F- f7a1y 17, 1748,
d.

.3.GlocefterfhireCheefes,wt. 24 1b. at o 4 perlb.
4 Chefhire . . . wt 28lb.ato 4 . .
q Warwickfhire . . wt,zolb. ato 3 . .

! firkin of Butter . wt, 28lb. at 0 6 .
1 flitch of Bacon . wt. 6St. at 4 o perSto.
7 1b. of Camhridge-Butter . ato 6 per Ib.
glb. of new Cheefe . . ., ato 4 . .
71lb. of Cream-Chegfe . . . ato 6 . .

L]
= NN O
oD oD N

ooo-‘-ooboh
mmm+;we o w
‘O N0 O O+ o ™

LCORN-CHANDLER

Qats . * . . § qrs, at.s 2 3 perbuth:
Beans . . . . g bufh 4 IO e [
Bran . . . . 7qrs . 1 .

“Tares . . . a9 bwh . 1
Peas . . 10 . 3 'l
ale Mglt . 28 3
2 R b IS per b !
' Loz 73

. PrUG-



Praxis | Aidtion: g

Drucerst
Galb . 1 .- wtis6lb atf — = oI
Cochineal 58’5 . 4 1 xz'ig )
Stammony , . 37% . - 10 =
Gum arabic . . 137 . —— 8%
Saffafras . . . 364. . @— == 3%}
Opium % . . 103 . = 6 —]|°
Tea (1 canifter) . .75 . —13. 8 |-
Afazfoetida . . 48 . - .1, 6 |
Contrayerva- . . 75. . =18 6 |
£ 139 7 m

Dyzer-
Exeter Stuffs, yellow: 70 ps, at S14 - prpe. L
Norwich do, blue . 73°p . ‘11 6?-;’:. l :
Tamies . . black' 42 . 12 8 e
Colchefter Bays green - 28 . . 9 - ———
Qamlets - . orange 21 . 15 - e——
. L1zt 47—

FisHMONGER
4 biindred of Haberdins, at £ 7, 10 6 each],
1L hundred of Ling . . 8126 —
41 hundred of Stock-fith . 4106 — |
4 kegs'of Sturgeon . . - 16 10L —
6% barrels of Herrings* . 310 2 — |
oy dried Salmon* . . - 12 — )}
- ‘ L8 1t

FRUITERER "

7°doz. of Malaga Lemons, atSz 3 p. doz.
8% hundr of LisbonLemons, at 7 z

¢ ropes of Spanifh Onions, at 1 6

1 buthel of Spanifh chefnuts, . e 0 710
43 doz of Sevile oranges, at1 z- . :

1z pomegranates, . . at - 4%

B2 Fuz.



Yo Addition Arithm

FurRIER

Cony-kins 1300, at 135 6d per hundr.

Beaver-fkins 180, at 7 8 per pound

A Sable-muff and tippet . . . 21 o @&
Fitch-fkins, 9o, at © 3; perﬂun

Otter-fkins. 50, at 3

Hare-kins 140, a9 6 per ‘hundr

L 108 5 €
GorpsmITH
A fet of Cafters, wt oz 25 10 10 2t§7 ¢}
6 foup-Plates . . 85 14 15 6 6
a filverTea-pot andLasnp 29 16 1§ 6 4
8 large Punch-bowl 67 — 16 6 10
uf;';r.S F 5 d-S" lom' 6Cafz .
t2 deffert- 'orks and Spoens, tha e
g L1z0 B o8
Grocer
. s d £ s d
81b of Raifinsof the'fun . ato 5 perlbo 3 4
151b of Malaga-Raifins . .{ato 4 . o § 71
wolbofCurrants . . . . ato 6 . o § §
11lb of Swgar .7, . ato 44 . o0 4 1§
2 Sugar-Loaves, wt 1 5lb . ato g . o1 3
33lb of Rice . . ato 3 . o 3 3
~'5lb of black Pepper . ati 6 . 0 7 6
soo0zof Cloves . . at o 1o peroz.c 8 4
Hosier 4
s d q 1 s d
4 pair of ﬂlk Stockmgs at 12 7 2 perPairz 10 6
7 pair of worfted §tockingsat 5 — 1 per Fair 1 15 1}
9panxoftbrcadHofe at 2.— 1 perPair - »2 2
Pﬁ‘t'



Praxis . Addition 1y
6 pairof milld Hofe . at 4 1 - pérPair 1 4 °6
3 yards of Flannel . at - 10 3perYad. z 6§

IRONMONGER
Sprmg door-Locks, with Hinges 19; at S4. 3 eac
Bolts . . 42l oplb

Birmingham brafs-Lotks . ’30 . 7 6 eac l’
AcatironBack . ¢cwr 310 14 8cw]|
Sheffield Nails . . . 2 ‘112 . . 4l
‘Plate-Iron . ", . + 3 3= . . 6}

£34 478
LEATHER-SELLER
Lamb-fkins, oild -~ 215 at.S1 3,p8km
Goat-kins . . . 130 . - 1Ig
Sheep-fkins, allumd 137 . 1 3 :
Calf-kins . . . 19 . 4 3 v
Buck-fkins,  oild . 15 . 12 g =
Ruffia-hides . . . 82 .12 9-
S £9¢ 84

LINEN-DRAPER’

s d L s d
26¢llsof Dowlas . . . .at 1 4perEll 114 8
18 ells of Holland' . . at 4 o 312 o
12 clls of Diape: . .at 1 o o112 o
12 damatk dapkins . at 2 o each 1 4 0
20 yards of’ pnnted Linen . at 2 operYd 2 o o
10 yards of :Cambric . . at iz o 6 o o
1oyardsof ' Muflin- . . at 7 o 310 o
14yards of Canvas- . . at 3 g emte— 2 6 8
MEeRrcer .
ards of Silk . . . at Si4 6 Yd 610 6
12 ?ards of flowerd Silk . at lg 8 I’--e:-—-- 10 0o ©O
16 yards of Sarfenet . . at 6 g ——— 5 8 o
soyardsof Satten . . A g 6 —wmm 215 O
- B3 ) 15 yards



’;.
g.
|

;;yatdsoflmadc : mwc $—— 8 © o
1) Scarves . . v ® 2 coeh ' =2 &
v 4 yards of Genda Velvet  at 17 4 pa Yd1z = 8
30 yards of Luflsing - a § z— 21% ]
MILLINER
s- & L s @
tgyardoofﬁlv«kibon . at 2 3p. Y4 133 9
zptitofincKidGlovu .at 2z oppar O 6 o
dozen of Irith Lamb ditto  at 1 o—— 3 12 o
6 Sarfenet Hoods .~ at 4 6 exh 17 o
15 Fans, India-Mount a 4 o— 3 o ©
?’Sﬂuofl(notl ., . at 2 o p.Sett: © 6 o
16 yards of fine Lace st10. op.Yd & o ©
80 picces of Bobbin . .- © 6p.pcc. © 10 @
SALTER
Anchovies . - - 13xlb- aSt bl
Capers . . 30 .. 0« 10 1

g:lt- e . u*‘gtli .1 23
ufhrooras  « . 2% - 74t
Ol . . 4 . - o -gal|,
Weftphalia- Ham . olb . — u%{Z i

STLK-MAN
Thripoli Belladine lb.at S1g roperib |-
Legee of Smyrna t:}‘ g 7 P |
A tangot of Raw-filkizo . 13 8 - '
Ditto of Acds . u3 . 12 4 - |
oM & fitver T a7 . 6 4 per 0
Twilted dilk jmgrain 123 - 3§ - -
L3 27

SuiTH
, weighisg 40y 22 64
- . - - g -— -
wtohy, ntpr D Y
R



Praxis: . - Addstien 13:
For 12 -pair of Hooks andRiders for deors,weigh- - g

ing 65 1b, a:4drperll; . . 1 r 8-
For 3 great Bars for chimnies, weighing 6olb,-
at 4d perlb ' - | S,

For 4 door-bars weighi.ng -4olb, at4d .;Serlb» —_1 .
For s Dogy, -weighing 241b; atgd perlb . — Bt
For 4 large Bolts for deors, weighing 61b, at 4d--

wlb" [ .- .- T e -"zJ‘:"

ToBaecoNisT"

1748. .

Max‘? 26. 1-hhd of "beft bright Tobacco, qt Nt*

i 1 €W, at 103d perlb- - .
15.- % of Oroenoko, qt. 7551b, at--

5 113d perlb . ’ ?-7SI.~ .
19. § bl%s of ci{)d Spanifh, qt 6841b, at-

. 43d perl .- . .
May 25. Thhd ditco, qt 203 1b, at s3d perlb
27. 2-rells, qt g4lb, at 1s 5_2;<f~ .
, L5414 2°

UPpPHOLDER:

A rich crimfon-damatk Bed, Jaed .. . L7795 == e
Afet of window-Curtainsand Vallants .- ., 16 11 8
ACarpet, - Counter-pane, and otter-doun Quils 12 10 —
A crim{on-velvet eafy Chair, and 2 Stoolsditto 13 7 6
A wrought Dimity-Bed, and Furniture . . . 28 18 4
A doun-Bed, Bolfter, Pillows, Mattrefs, and Qujlt 15— —
Chairs 10, withtwo-armd Do, walnut.tree frames 34 12 6

WINE-coOPER

Palm-Sack . 18 gal at S8 6p. gall
Red-Port . 35 . S g .
Sherry . . 17 .. 6 .
Rhemsth . . 19 . 6 8 .
Lifbon, white . 32 . . 410 .
Burgundy . 10jdoz . 50 -perdoz
Céte rotie . 7 i 2

Floreace, a double ¢ PR

4' . s
8r 10 6
£ Woorzn.

-
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‘WOOLEN-DRAPER

16 yards of Drughet . .. at 7 opa¥d g1z °
12 yards of Broad-Cloth .- at 15 o ——= g o- °
‘g yardsof Black-Cloth- . at'16: § = 7 7

10 yards of Shalloon . .- at 1 8 —— o016 §
1gyardsof Serge . . . at 110°—— 1 7 ¢
7 yards of fine Spanifh Black,at 18 0 —— 6 6 o
16 yards of Friezxe . . . at 4. 6 —— 312
3¢ yards of -fuperfiné Scarlet at 18 0 —— 1016

©w

II. INVOYCE
from: France’

) Bourdeanx, 20 oft. 1747.

Invoyce of } a'tun”of Wine, and 20 pieces of prunek,

fhipt on the Canary-merchant, A B mafter, for the
account of C D, merchant in London, markt &c.

] Liv fol den
To 2 hhds of Claret af 50 crownspértun ¢ . 75 == =

20 ps of Prunes,.wt 17596lbat Jiw 2 17 7

per quintal . . . . . .

- Cuftom and Brokerage of wine, at zo/iv.
per tun . . . « 1O = =
charges in Buying 15 /o/s per tun . = 7 6
Sledage and Boatage of the faid wine .- . — 15 —
Cuftom of prunes at /iv 4 15 perpiece . g5 — ~
Sledage and Boatage, g /o/s per piece . . g — —
the Ship-broker, for the prunes 10 s/ pertun 3 17 ¢
Average and Poor’s-box 27 fo/s pertun gr 13 3 10
my Ccmmiffion at 23 percent . . . . 17 17° 6

-

Srom . PorTUGAL
. Oporto, 2. 1747
Invoyce of wine, laden by EF and G H on board
the
3 Invoyce (or Faétory) is apar- by a merckant to bis faijor, or cor=

ticular account of commodities, cuf-  refpomdent, in apither country,
tom, provifiony charges, &e, fent

\



Praxis Additson 18-
the Savammah,; I K mafter, for account of LM and‘

Qoan. and-confignd to N O and:Comp. in Dant- -
zick.

. : ‘Mill Reas-
To Coft of 10 pipes of wine at +6m per-pipe . 160. 000 -
Cuftom, at 1055 reas per pipe. . . 10. §50.

‘Triming &c. at 400 reas . . 4. 00Q-
Primage, at 6o reas per pipe . . . 600 _
Brokerage, at 3 per cent . o. 876-

- Commithon, at 3 per cent . . 5. 280+
Port-charges of the fhip, K . 6. 3800
IV, ACCOUNTS CURRENT ¢
L Biwwdeaurann. 1747

MrCD = ° 5

8&. 20. To coft and charges of 20 pes’ of.
Prunes, with: ] a tun of wine, fhipt
by the Canary.merchant, A" B°
- mafter ; a»})erinvoycc fent Livr. 733 13 >
To my Bill of 70 ¢r. 5/l remited
- him on Mz 1.6, at'1%. ufuance as-
Dec. 7. T3 S and. chirges-of 1o pleces of
ec. 7..To coft and charges-of 10 pleces o
Brandy, fhipt per.E S asper.in- .
voyce . . . 129t 1-°6%
Jin. 10. To coft- and charges of 1 tierce of
white-Wine, £ hhd of Vinegar,fhipt .
on the True-love.of Yarmouth, N. '
R mafter . . . 44 18 v
To poftage-of Lettess, thisday. . 1 .16 ==~
Feb. 16. To Balance, tranfferd-to your. cre- -

210 §ime-

dit, .in new account . . 18 4 8
Emors excepted  Liw. 2298 16 -
Contra -

4 Account current s . that, made good to bim: and-is am ace
wbherein a correfpondent is made count, that fums-up the beads of
Dicbtor; for swbatever be ought to  your dealings with bim ; and drcides -
make good, or allow ; and Creditor, ‘bow affairs fand betwixt youy %
Jor- what. ought to be alliwd, or  the tims of .itsbeing made-oute. .



- 16 Addifien:

Contra .

. }h iai&‘ ~

: . Cr:

G&. 30. By my Bill on him in favor of MrF
A'of 312 ¢er. 11 fol. at 2 ufance,

at 553 per-cent’

. Livr, 936" 11 =be~

Dec. 14. By his Remitance, at'1o days fight,

of z70cr. on MrsPand J L - .

810 -—

15. By his Remitance; at 8 days fight, of -
185 cr. 6R Mr R L of R, negoti- * -
md at, N ‘; Pﬁr (Felt, ’oﬁ, ‘With »Mr.s:.ss,q s —

Sr— ——"

Livri 2298 16 ‘e -

V. QUESTIONS =

1. How will you-fet-down each of the following asti- -
eles? and What do-they all amounit-to? Three half-pence, -
feven farthings, -eight groats, eleven groats and two-pence, -~

- twe-and-twenty-pence, fix-and-thirty fhillings, ee———70tal -

L2621,

2. A man has 6 bags:of ‘hops: the firfk weighs 2 qrs-
«34db:. and each of the reft weighs 141h -more. What:

quantity has he, -in.the whole?

.

§.quarters.

3. A man was born in the year 1702.. When will he :
be 57 years of age }———1In the year 1759.- -

- A man borrowd 2 fum of mony; and payd,-in pas, -

121 10s: the remainder is 171 10s. What was the fum.-

he borrowd? ———30 L.

5 NB. Tte following quefions-

are defignd to put yourg folks upcn
réflexion ; and tc enter them upon the
pra&life of cafting.about, and con-

#riving bew to prepare what may bz

proposd to them in different fbapes,
65/4::1 they can proceed to Ibe'epﬁ'a-
tion, It is not ‘enough that they can
add-up a [um,; wben fet: they
foould be able to manage any con-

cerns in all varieties~~For the an-

Jworing. feveral of - thefe queflions .

5. There~

there is requird foie krowleggof
maltiglication, redufiion, &c, But
then (1) Eitber it is of fueb a na-
ture as may be compaft by the head ;..
an “exercife, that ought carefully to-
beinculcated (2) Or, if any of them
SPall be found tos difficult for a -
childy! at bis firt entrarce upok this
article 5 the folution of them may be
deferd, till the mind is a little opend
by further advances. -
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5. There are-two numbers, whofe difference is 17, and

the leﬂ'zr namber is 44. What is.the greater number?
I.

6. A owes me 3 guineas, ‘B g0l 125, C 1041, D
threcfcore and feventeen pounds. Hew much.is due, in
Aall p—f 234 .15.

7. There .is owing me, from feveral - debtors, as follows :
A owes me 20l 155, B 1ool, C 561 10s 8d, D 821
18s 4d. What 1s the amount of the whole? =
£ 260 4. :

8. Bought a.parcel of goods: the firft-coft whereof  was
401 10s. Payd, for packing them, 13s6; for carriage, 11
6s 8d; and fpent, about making the bargain, r5s 6d..
‘What do thefe goods ftands me in ? L 43 § 2.

. I havea bank-note of 201:.a note-of-hand fgrﬁ 108:
,a_ng, in feveral coins, asfollows: in copper, 13 farthings,
and 45 hglf—pence: 912 glver, 25 two-pences, 36 three-
- pences, .groats, X 69 {hillings, v@2--half-
.crowns, fz6g£rowns: in 013, 25 q;glz:cr;gum, ?5 half-
guincas, 77 guineas, and 34 moidores. I would “know
what I am worthe———/ 245 o 2 3.

-10. A -father was-18 years 4 months old (reckoning 13
.months to one year, and 28 days to one month) when his
.eldeft child was born. Betwixt the eldeft and fecond were
11 months, 10 days. Betwixt the fecend and third, were
3 years, 8 months. When the third is 12 years, 6 months,
20 days: How qld is the father }————35 years, 4 months,
2 days. . '

11. A merchant, in the year 1745, imported, by one thip,
+8 tuns of claret; by another, 12 tuns, 3 hogfheads, 42 gal-
lens of red port; by another, 14 tuos, 2 hogfheads, 11
gallons of fherry ; and, by another, 5 tuns, 3 hogfheads, 10
gallons of canary. What quantity of wines did he import,
that year, in-all? 41 tuns, 1 bbd. :

12. From the foundation of the world to the begining of the
.deluge js accounted 1656 years:.and, from the beginning
of the deluge to the birth of Arphaxad, Helvicus reckons z
years ; and, thence, to Terah, 220 years: thence, to the
.birth of Abraham 70 years {gen. xi) thence, to the promife
given (mentiond gen. xi1) .he reckons 75 years; and,
thence to the going-out of Egypt, 430 years: and, from
that going-out, to the temple of Solomon, 480 years: and,
ithence, to the birth of Chrift, 1015 years: and he fuppofes
#bat, from thence, to the begining of the common chr.ftian

of
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.or Dionyfian aera, 2 years have elapht; .and, thence, to the
ent year wherein this was writ, we reckon ‘1748 years.,
According to the chronology of Helvicus, therefore, How
dong is it %ncc the creation of the warld ?— 5698 years.

13. A ferveyor, having meafurd g {everal pieces of land,
finds one of them to-contain'7 acres, 3roods, 24 perches;
another to- contain 18 acres, 1 rood, 16 perches; another
12 acres, 10 perches; and the laft, 15acres, 2 roods. How -
many acres were furveyd in all? -Aer. 57 3 7.

14. In the year 1563, 20000 perfons died of the plague
in London: in 1593, 10635 died of the fame diftemper : in
1603, 30578 : in 1625, 54265 ; of the plague but 354172
in 1665, 97351 died; and of them, 68586 of the plague.
.How many died of th:dplague, between the years 1563 and
1665, both years included ? ———165216.

| I. Mepr1aL: :
Coin
1. A Mint-mafter has 31b weight of gold, of 22 carats
»fine; and 31lb, of zo carats fine: I demand what finenefs,
.an ounce of this mixture will bear——21 carats fine.
2. Suppofe I have gold to melt, of 16, 18, 19, and 20
carats fine; and put-in 3 oz at 16 car. 5, at 18; 2, at 1g;

and 2 at 20: What will be the degree of finenefs of thefe
12 0z, when they are all melted together?——18 car.

Corn

3. A Farmer mixes 12 qrs of wheat, at 20s; the fame

-Quantity of rye, at 15s; and the fame of barley, at 13s:
Tow much is 1 gr of this mixture worth ?———16s.

- 4. Suppofe Imix 19 bufhels of wheat, at 65 a-bufhel;

‘and 40 of rye, at 45; and 12 of barly, at 3s. What will
1 bathel of this mixture.be worth 2e—ems 4 4 134,

- 5. Am
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5. An Hopler mixes provender for his horfes: a quantity
of beans at §s a-buthel ; with the fame quantity of oats, at
s 6d a bufhel: At what ‘price can this mixture be af-
orded ?——3S$ 4 3. ,

6. Suppofe provender for horfes to be a mixture, as follows :
§ buthels of oats, at 35 6d a buthel ; 3of oats, at 45 8d;
2 of malt, at 2s 2d; and 4 of beans, at §s 3d: At what
rate muft this mixture be folg per peck——é 12 75,

7. I have feveral forts of wheat; fome, at 225 a-load ;
fome, at 19s; fome at 15s; and fome, at 145: [ would
know (1) What quantity of each fort I muft take, to make
the mixture worth 18s a-load ? and (2) How much of
each, to make jult 30 load?——(1) 3 /Joad, of the 1/¢; 4,
oj;t/n 2d; 4, of the 3d; 1, of the 4th. (2) 7%; 10; 103
23,

z
8. A Miller mixes-together 32 bufhels of wheat-meal, at
105 a bufhel ; 24 bufhels of rye-meal, at 6s 8d a-bufhel';
amd 8 buthels of barley-meal, at 5s a-buthel. What will 2
bufhel of that mixture be worth?——§ 8 1 2.
. Suppofe a mixture of 20 buthels of oats, at 25 a-
bnglel; 30 of beans, at' 2zs: 20 of peas, at 3s: What
will be the value of 1 bufhel of this mixture ?—==§ 2 3 15.

Malt

10. A Malfier has feveral forts of malt: one at 4s 6d;
another, at 4s; and a third at 3s 6d a-bufhel: To mix
an equal quantity of each, What muft be the price of a
bufhel ?——S 4.

11. AMalfter mingles 24 quarters of high-dried malt,at 255
a-quarter, with 30 quarters of brown-malt, at 285 a-quar-
ter, and 46 quarters of pale malr, at 30s a-quarter. The
malt being thus mingled, What is the worth of a quar:c:?
—28 3.

‘ Malt-liquors
12. An. Alchaufe-keeper mixt 3. forts of ale together:
viz 12 gallons, at 6d a-gallon; 16, at 7d; and 21, at
gd: What is the value of 1 gallon of this mixture ?——y
D 7 2%
33.4.3: Breaver has feveral forts of ale: one fort, of 203
a-barrel; another, at 25s; aCthird, at 305; and a fowth,
3
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«t 35s: What will be the value of 1 gallon of this mix-
wre ?——D 10 17;.

Metals

14. A Refiner, having slb of filver-bullion, of 8 oz
fine; 151b, of 7 oz fine; and 151b, of 6 oz fine; would
melt all together : What will be the finenefs of 11b of this
mafs?——06 oz. 13 dw. 8 gr. .

15. A Silverfmith has filver of 7, of 8, of ¢, of 10,
and of 11 0z fine; an equal quantity of which he melts-
dewn: Of what finenefs will the mixture be ;——¢ oz.

16. Suppofe I melt together the following quantities of
filver; 6rb, of 11 oz fine; ?, of 10}; 7, of 10; 8, of 9:
W hat will be the degree of finenefs of the whole?

10 oz,

+ 17. One puts into the foundry, and mixes 121b of fil-
5, of 11 0z fine; and {Ib of copper: What the degree
o finenefs of this mixture?——38 oz. § dw.

Perfumes
18. Of three forts of rich Perfumes, fappofe one to be worth
25 6d a-dram; the fecond, 3s 9d a-dram; and the
third, 6s 3d a-dram. What will the value of a dram
of the perfume be, compounded of 10 drams of the firft
fort, 8 drams of the fecond, and 12 of the third?2—3S84 4.

Spices
_'19. A Druggift has 27 Ib of large cloves, at 6s a-pound;
“T5 1b of a middling fort, at 2s 6d a-pound; and 10lb of
a coarfer fort, at 2s 2d a-pound: How may a mixture of -
ihefe be fold by the pound?——§ 4 3 2.%. '

Sugar
20. A Grocer mixt 2 cw of fugar, at 56s er ¢w; and
i, at43s; and 2, at gos. What the price of 3cw of this
, dxture}— L7 13,
%

Tobacco
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Tebacco

21. A Tobceconiff mixes 361b of tobacco, worth 15 6¢
a-pound, with 121lb of another fort, at 25 a-pound; and
121b of a third fort, at 15 10d a-pound. How may he
fell the mixture per pound ?—S1 8. '

22. What is the worth of a pound of the following mix-
ture of tobacco (1) zo0lb, at gd the pound (2) with 60 b,
at 12d (3) 4olb, at 18d (4) and i21b, at 2 s the pound?

——S 1 2%

Wine

23. A Merchant mixes 5 gallons of canary, at 8s a-gal-

lon; 6 of malaga, at 7s; and 4 of white-wine, at 6.
. What is 2 gallon of this mixture worth?—S8 7 o 3%.

24. Suppofe I would mix 24 gallons of canary, at 8s a
gallon; 16 of claret, at 14s; 42 of rhenifh, at 6s; and
12 of palm-wine, at 16s. What will be the value of 1
gallon of this mixture ? $7 51

2¢. A Vintner has wine at 10, 8, 5; and 4s a-gallon; of
which he would mix-up 100 gallons, that may be worth 6 s
a-gallon. How much muft he take of each fort?——22}
gallons of that of 10s: 113, at 8s: 223, at 55 44%, at

5o

26. A Vintner, having 24 gallons of canary, at 8s per
gallon; 16 gallons of claret, at 4s per gallon; 42 gallons
of rhenith wine, at bs per gallon; and 12 gallons of
palm-wine, at 16s per gallon. How may he fell thefe to-
gether, that he may not lofe?—57 5 1.

II. ALTERNATE,

1. Simple
27. A Difliller, bv mixing feveral forts of fpirits, would
make the quantity of a hogfhead, to be fold at a crown a-
gallon. How many gallons of the firfl fort, at 6s 8d; of
the fecond, at §s 10d; of the third, at s 6d; of the
fourth, at 45 4d; and of the fifth, at 35 6d a galloni
Ca mui
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muft he n.ake-ufe-of, to anfwer his purpofe t—— Gallons of
the 1fi, 165 .. 2d, 7% .. 3d, 7% .. 4th, 14% . . 5th, 18.

28. A Druggiff has feveral forts of tea, viz one fort at
125 perlb, anotherat 115, athirdat gs; and a fourth at
8s perlb. I demand how much of each fort he muft mix
togeltll;er, that the whole quantity may be afforded at 10s
jerib?

b sperls 7 splb [Ty ]

zat12 j3ar12 Iatiz
t ¢ 11 t
1 Anfaw. :;t‘;_zdnjew. :zt‘g 3dnfw :f“';
zat 8 jat 8 1a 8
b sphh b splh b splb
1at12 3 at 12z 2at 12
) 3atin : 1at11 at 1%
adnfuc.q 32010 sdnpd DTN Gdnfo. 3 9
1at 8 2at 8 j3a 8

7 Anfw. 3lb of each fort.

29. A Farmer is willing to make a mixture of rye,:at 43
a-bufhel ; barly, at 3s; and oats, at zs, How much muft
he take of cach, to fell it at 25 6d a-buthel 26, of
rye ; 6, of barly; 24, of cats.

30. A Grocer would mix three forts of fugar together,
viz- one fort at 10d perlb, another at 7d, and another at
6d. How much of each fort muft he take, that the whole
mixture may be fold for 8d per lb? 346, at 10d a-
found: 2, at 7; 2, at 6. .

31. How many raifins of the fun, at 7d a-pound ; and
malaga, at 4d; may be mixt-together for 6d a-pound ¥
——2 b of thofe of the fun, and 11b of malaga.

32. A Malfier has feveral forts of malt, viz one fort
at 4s per buthel ; another, at 3s 6d; a third, at 3s; and
a tourth, at 2s per bufhel; and he is defirous to mix fo
much of each fort together, that the whole may be fold, at
2s 6d per bufhel. I demand how much he muft take of
each fort?——6 bufbels, at 45 a-bufbel; 6, at 3s; 6, at
3s 6d; 36, at 2.

3. A Refiner would abate bullion of 10 0z fineto 8 oz
fine. What muft be the alloy ? ———T0 cvery 8 oz of bullion
e muft put 2 0% of alloys

2. Partial
[ %
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2. Partial

34. A Chapman has yarn, at feveral rates; and would
mix 4o0lb, at 24d the pound ; with fome, at 20d the Ib;
with fome, at 14d thelb; with fome, at gd thelb; and.
fome, at 7d thelb. How much of each fort muft he mix
with the 4o0lb, at z24d the b, that he may fell a pound for
16d?=~—3, at 20 .. 10, at 14 .. 20, atg and 7.

5. A Farmer determind to mix 1o buthels of wheat (at
4s a-bufhel) with rye (at 3s) barly (at 2s) and ocats (at
1 s a-buthel). How much of each muft he mix with the 10

- buthels of wheat; to fell the wholeat 25 4d per buthel ?—
(1) 8, of mye; 10, of barly; 14, of cats: (z) .or 40, of
rye; 5%[0[ barly; 20 of oats: (3) or ¢ e,

36. How much wheat, at ¢s a buflel, muft be mixt
with 12 bufhels of rye, at 35 6d a-bufhel: that the whole
mixture may be fold at 45 4d per buthel?—1¢ busbels,

37. What quantity. of oats (at zs 4d a-bufhel) and of
beans (at 2s 6d) muft I have to mix with 27 bufhels of
peas (at 18d a-buthel) to fell the mixture at 20d per bu-
thel !—13 bubels of each.

38. A Founder has a quantity of filver, Wei§hing 3

- pounds (avoirdupois weight) which he values at 41 8 s a-
pound. How much iron, at 1;d a-pound; and brafs, at
43d a-pound ; muft be melted down together with the 3
pounds of filver, that the mixt metal may be worth 3 s 63
a-pound ? ——1b 39 of irori, and 39 of brafs. _

39. A Goldfmith, having 20lb weight of filver-byllion, 5
penny-weights fine, would melt it down together with ano-
ther fort, 1o dw fine; and another fort, 12 dw fine: of
cach fuch a quantity, that the whole mixture may bear gdw
fine. What quantity of each of the two laft forts muft he
mix with the zclb. of the firft fort, to anfwer his purpofe ¥
15 lb of each. o

3. Total
40. A Breaer has 3 forts of ale; viz at rod, at 84,
and at 6 d per gallon ; and he would have a_compofition of
30 gallons, worth 7 d per gallen. . I demand how much of
each fort he muft have?——;5 gallons (at 10d) § (&t 84)
20 (at6d). :
C13 . 41 A

Vi
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41. A Druggift had three forts of drugs: one was worth
s perlb;. another, gs; and another, 8s: and, out of
. e, he Me two parcels; one was z1lb, at 6s perlb;
and the other, 35ib, at 7s perlb. How-much eof every
fort did he take, for each parcel?—(1) 6, at 45 perlb . . 6,
at §..9, at 8. (2) 5, at 45 perlb. .5, at §5..°25,
at 8. .
42. A Goldfmith has gold of three fosts: to wit, of 22
‘carats, of 21 carats, and of 20 carats fine: and he would
mix, with thefe, fo much alloy ; as that the quantity of
21 oz may bear 18 carats fine. How much of each fort
muft he take; and how much alloy ?—Of gold, 6 ox . .
of alloy, 3 cz.

43. A Goldfmith has feveral forts of gold : to-wit, fome
of 24 carats, fome of 22 carats, and fome of 18 cdrats-finex
and he would have compounded, of thefe forts, the quantity
ofkﬁo oz of zocarats-fine. How much of each fort muft he
take ——12, of 24 carats-fine . .12 of 22.. 36, of 18

44. A Grocer has 4 forts {f fugar: to wit, at 8d, at 6d,
at 4d, and at 2d perlb: and he would have a compofition
of acw, worth §d perlb. How much of each fort muft
he take? —28, q{.;atb Jfort.

45. A Vintner has 4 forts of wine: to-wit, canary, at
108 per gallon; malaga, at 8s; rhenith, at 6s; and
oporto, at 4s: and he is minded to make a compofition of
60 gallons, worth gs per gallon. How much of each fort
muft he have?: Gallons, 45 of canary; and 5, of sack
other fors.

ANNUITIES

I. in Qrrears,

i at Simple interef
1. If ananmuity of 701 be forborn g years; What wilf it
amount-to, in that time, at g per cent3—385 /. ,
g o 2. If
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2. If the payment-of a penfion be omited for 7 years 3

What will be the amount, in thattine, at 6 yer cent, when
the penfion is 561 per annum?——/ 462 11 2 16.

" 3. A houfeis let upon leafe for 7 years, at 50l per an-

“num: What is the amount, for that time, at 41 per cent for
the forbearance of payment? 392 /. :

4. Suppofe a falary of 1001 per annum be forbom 7
years; What is the amount, at 43 per cent ?—/ 794 10.

5. If 701 annuity, payable every half year, were unpaid
§ -years; What -will it amount-to, in that time, at 5 per
cent }——/ 389 7 6.

'6. If 701 annuity, payable every quarter, were unpaid
5 years; What will it amount-to, in that time, at 5 per
cent?!—/ 391 11 3.

7. If the amount of an annuity, for 5 years, at 5 per
cent, be 3851. What is the annuity }——70 /.

8. If the'amount of a penfion be 4621 115 2d 1.6 g
the time be 7 years, and the rate, percent, 6 1: What is
the penfion? 56 4. )

9. If a houfe be let upon leafe for 7 years, and the
amount, for that time, be 3921, at 4 per cent; What is
the yearly rent? 5o/l

10. It a falary amount to 7941 105, in 7 years, at 42
percent. Whatis the falary ? 1col. .

11. If the amount of an annuity, payable half-yearly,
for 5 years, at 5 per cent, be 3891 75 6d; What is the

- -annuity ? 70/
12. If the amount of an annuity, payable quarterly, for
5 years, at 5 per cent, be 3911 115 3d; What isthe
annujty ? ——70/. .

13. If an annuity of 701 per annum, amounts to 3851,
in g years. What is the rate per cent ? 5.

14. If a penfion, of §61 per annum, amounts to 4621
118 2d 1.6 q, in 7 years; What is the rate per cent.--6 /.

15. If a houfe be let upon leafe, for Z)eyears, at 501 per

annum; and the amount, for that time, be 3921: What is
the rate per cent ? ——4 /.
. '16. If a falary of 1001 per annum, being forborn 7
years, an;ounts to 7941 10s; What is the rate per cent?

S—

17. If an annuity of 701 per annum, payable half.
yearly, being forbora § years, amouats to:-389l 75 6d ; Wha
. s the rate per cent?e——g /4 6 1
18. 1

'y
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18. If an annuity of 70l per annum, payable quarterly,
amounts to 391l 118 3d, in 5 years; Whatis the rawe
per cent demmemg /o

19. In what time will 70l per annum, amount to 3851,
forborn at § per cent ? ——mme—jg years.

20. In what time will a penfion of §61 per annum, a-
mount to 4621 115 2d 1.6 g, at 6 per cent? 7 years.

21. If a houfe be let, upon leafe, for a certain time, for
ol per annum; and the amount be 3921, at 4 per cent;
%Vhat is the time that it was let for ? 7 years.

22. If a falary of 100l per annum, being forborn a cer-
tain time, amount to 7941 10s, at 43 per cent; What is
the time of forbearance? 7 years.

23. If an annuity of 701 per annum, payable half-year-
ly, geing forborn, amountto 3891 7s 6d, at § per cent;
What is the time, and payments forborn ? syears. ..
10 pa_ymnt:.

24. If anannuity of 701 per annum, payable quarterly,
being forborn, amount to 3911 115, 3d, at § percent: [
would know the time, and the payments forborn }—g
Jears . « 20 payments.

ii. az Compound intereff

2e. What will an annuity of 301 per ann:m,” payable
-yeariy,.amoun,t to in 4 years, at 5 per cent? £ 1296

o 3.6.

26. Suppofe a penfion of 501 per annum, payable yearl
be grantcs to a fuperannuated oﬁR::er; What 15 the a.moul{;
for § years forbearance, at 41 per cent? £27063

3 42.7. If the yearly rent of a houfe, whch is 401, be for-
Dorn 7 years, at 6 per cent; What is the amount }—r
15 0 3.3
£ 3?35 Ifs a fal?u-y of 351 per annum, to be paid yearly, be
omited for 6 years, at 53 per cent; What is the amount?
——f 241 1 7 2.5. :
29. What annuity, being forborn for 4 years, wili amount
t0 1291 65 1d, at § per cent }e———30 /.
30. fa penﬁon,. being forborn. for § years,at 4 per certy.
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per annum, amount to 270l 16 s 4 d ; How much is it per
annum ? ol.

31. If the yearly rent of a houfe, being forborn for 7
years, at 6 per cent, amount te 3351 155 od 3.49;
What is the rent ? —-40 /.

32. If the payment of a falary-be omited 6 years: I.
would know how much the falary is, when the amount is
2411 15 7d 26q, at 5% per cent? 35 /.

33. In what time wiﬁgol per annum, amountto 129}
6 s 1d, allowing 5§ per cent for the forbearance of pay-
ment ? 4 years.

34. In what time will a penfion of 50l per annum, a-
mount to 2701 165 4d, at 4 per cent? § years.

55. In what time will the- yearly rent of a houfe, being
?ol per anpum, amount to 3351 158 1'd, at 6 per cent,

or the forbearance of payment { —~———?¢ years.

36. In what time will a falary of 351 per-annum, a-
: mountto 2411 18 7d 2.6 q, at 5 per cent for the for-
bearance of payment ?———>6 years.

IL the Pucchafe,
i for a CERTAIN NUMBER of .years :

1. at Simple intereft

1. What is the prefent worth of ol per amnum, to
continu€ 6 years, at g per cent ! £ 269 12 32.4.

2. What is 801 yearly rent, to continue § years, worth
in ready mony, at 6 per cent? L 344 12 3 2.5.

3. What is a falary of 401 per annum, to continue 7
years, worth in ready mony, at 4 per cent }——245 /.

4. What isa penfion of 301 per annum, for 5 years,
worth in ready mony, at 45 percent?——/ 133 g 4 2.6.

5. What is the prefent worth of go 1 per annum, pay-
able half-yearly, for 6 years, at g per cent? £ 262

10.
6. What is the prefent worth of ‘50 1 per annum’ payable
quartesly, for 6 years, at §-per cent ? -£263 18-9 3.6.
7- There is a leafe of a houfe 6 years to come : Whit
is




' A Arithm |"

is the yearly rent, when the }arefent worth, at 51 per ceat,
is,(,‘z%ng,zi so/.

8. What yearly rent is that, the prefent worth of which,

for  years, is 3441 125 3d 2 q, at 6 per cent ?i—80/.
9. What falary is that, which, for 7 years continuance

at 41 per cent, produces 2451, for the prefent worth }———

40xo. If the prefent worth of a penfion, to continue §
. years, at 43 per cent, be 1331 9s 4d 3 q; I would know
what the penfion is i—30/. '

11. There js a leafe of a houfe, payable half-yearly, for
6 years to come: What is the yearly rent, when the pre-
fent worth, at 5 per cent, is 2621 1052 e~—50/.

12. There is a leafe of a houfe, payable quarterly, for 6
years to come: What is the yearly rent, when the prefent
worth, at 5 per eent, is 2631 189 9d 3.6q? ol

13. If §o/ yearly rent, produce the prefent worth of
£ 259 12°3 2, at § per cent. What is the time of jts
continuance ! —— B years. -

14. I would know how long 801 per annum, may be
purchasd for 3441 125 3d 2q, at6 per centPe—mmmm
§ years. . .

15. How Igng muft a Talary of 401 per annum be en-
joyd, fer 2451, at 4 per cent ? ——7 years.

16. What time may z penfion of 301 per annum be
bought for 1331 g9s 4d 2q, at 4% per cent? § years,

17. A leafe of a houfe of 5ol per amum, payable half-
Krrly. is fold for 2621 105, atgs per cent: I would

ow the number of payments, am{S the time to come ?—
12 payments. .. 6 gears. .

18. A leafe of a houfe of 5ol per annum, payable
quarterly, is fold for 2631 18s 9d 3q,.at 5 percent : I
would know the number of payments, and the time to
€ome ! ————24 payments . . .06 years.

2. at Compound intereft

19. What is the yearly rent of 201, to continue 6 years,
wortlr in ready mony, ‘at 5.1 per cent ? -£ 10t 10 3 3.

20. What is the prefent worth of a penfion of 301, per
annum, for § years, at 4 per cent? L 133 11 1.

21. What muft- be tte difcount of a leafe of 5ol per

annum ;
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amum ; when prefent payment is made for 4 years, at 3
percent ?e——/"14 2 10 2. -

22. A houfe is let, upon leafe, for 4 years, at 701 per
apnum : and the leflee 1s defird to make prefent payment,

rovided the leffor will allow him §3 per cent :~I would

w how much muft be paid-down, and how much dif-

counted i—/ 243 19 O 3, #o be paid-down .... £ 36 o
1 1, to be difcounted.

23. What annuity, or yearly rent, to continue 6 years,
may be purchasd for £ 101 10 3 3, at g per cent?—20/.

24. Suppofe the prefent payment of 1331 115 1d were
requird for a penfion for § years to come, at 4 per cent : -
What is that penfion ? 30 /.

25. If the prefent payment of 181 175 1d 2q, be
mzdse for the leafe of a houfe, 4 years to come, at 3 per
cent. What is the yearly rent ?e—ee—so /.

26. If a houfe is let upon leafe for 4 years, and the
leflee makes prefent payment of 2431 19s od 3q, for
that time, at 5 per cent, What is the yearly rent of that
houfe ? 70 /. .

27. How long may a leafe of zo0l, yearly rent, be had
for £ 101 10 3 3; allowing § per cent to the purchafer ?
———b years.

28. What time may a leafe of 301 per annum be pur-
chasd for; when prefent payment of 1331 a1s 1d is
made, at 4 Per CENt P ~em§ years.

29. If 1851 178 1d 2q, be paid down for a leafe of
gol per annum, at 3 per cent ; How long is the leafe pur-
chasd for ? 4 years.

30, A houfe is let, upon lcafe, for 701 per annum ; and
the leflee makes prefent payment of 2431 19s od 5q he
being allowd 53 per cent: 1 would know how long the
leafe is purchasd for 2—=— 4 years.

1i. For EVER:

at Compound intereft

31. Suppofe a frechold eftate, of 401 per annum, is to be
fold : What is it worth, allowing the buyer 5 per cent for
his MONY 2w 800 /.

32. What
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. 32. What is an eftate of 2901 per.. annum, to -continue
Yfor ever, worth in prefent mony, allowing 4 per cent to
the buyer? 7250/, ’ .-

33. If a real eftate, of 4c! per annum, be fold for 8ac1;
1 would know what was the rate per cent?——g /.

34. If afreehold eftate, of 292l per annum, be bought
for 72501 : What is the rate per cent allowd ? —4 /.

ss. If a-frechold eftate is bought for 8ool, and the al~.
lowance of 5 per cent is made to the buyer : What. is the
yealgy rent?——40/. .

36. If an eitate be fold for 72401, prefent mony ; and
4 per cent is allowd to the buyer, for the fame: I would
know the yearly rent ?~—2g0 /.

ii. 1IN REvERsion
1. at Simple intereft o
37. What is the prefent worth of a leafe of 30lb-per an-
num, to continue 3 years; but is not to commence till the
zad of 2 years; allowing 4 per ceat to the purchafer }——
7777 2 .
38. I have the promife of a penfion for 7 years, which
will not commence till the end of 4 years; and I have dif-
posd of the fame for the prefent payment of 841 gs 6 d,
allowing 5 per cent to the purchaler; I demand the yearly
income ? 17 4. : A

2. at Compound interef?

39. Suppofe a freehold eftate of 40! per annum, to com-
mence 3 years hence, is to be fold: -What is it
worth, allowing the purchafer 5 per cent, for his prefent
payment ? £ 691 1 4 3. -

40. What is an eitate of 2901 per annum, to continue
for ever (but not to commence till the expiration of 4
years) worth in prefent mony, allowance being made at 4
per cent? £ 6197 6 5 2. A

1. Suppofe a freehold “eftate, to commence 3 years
hence, is fold for 6911 1s 5 d, allowing to the purchafer
s per cent : I would know the yearly income ?—~—j0/:

42. There

~ [}
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Praxis Barter 3%
42. There is a certain frechold eftate bought for 61971
6s 5d 2q; which does not commence till the expiration
of 4 years 3 the buyer allowd 4 yer cent for his money.
What is the yearly income?——40/. :

BARTER

1.-B-deliverd 3 hds of Brandjat 65 8d per gallon, to

C, for 126 yards of cleth. What-was the cloth per yard? *

e 1O S0

2. € has Candles, at 63 per dozen ready money: but, in
baster, he will-have 65 6d per dozen. ‘D has cotton, atgd

r Ib, ready money. What price muft the cotton be at,
in barter ; and how much cotton muft be barterd for 100do.
zen of candles? —The cotton is Qd 3 g per b, in barfer &
And 7 cw 1606 of cotton muff be given for 100 dozen of
candles. :

. Two merchants barter: A has 20cw of Cheefe, at
2v}s the cw: B has 8 pieces of irith-cloth, at 311453 per
piece : Whether of them muft receive mony, and How-

A muft pay to B8 2. L
4. Aand B barter: A has tl cw of Hops, at 30s per
cw : for which B gives him 20lb in mony ; ‘and the reft, in’
prunes, at sd perlb. How many prunesdid B give A, be-
fide the 20l—Cw17 3 4

. A has 100 yards of K;rfg at 3 s per yard, ready-mo- ‘
nys; which he barters with B, at 35 6d; taking fmall hair-

buttons at 15d per grofs, which are but worth 12d: How
many grofs «of buttons-will pay for the kerfey: and (2)
Whether does A or B get the better bargain; and (%) b

How-much? 280 gn?‘:. (2) A’s goods are aorth 15/;
and B’s goods are worth 141: (3) Therefore B gets the better
bargain by 1 l.

. A has Linen-cloth, worth 20d an ell, ready mony :
but, in barter, he will have 2s. B has broad-cloth, worth
148 6d per yard, ready n;;ny. At what price ougg:n:l:

o«
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bro:d-do;h'to be rated in barter?——e—S19 4 3%; per
yad, | 4 :
"7+ Ahas Linen-cloth at 10d the ell, ready-mony ; in bar
ter, ‘12d. "B has 3610lb of jfugar, at 7d the pound,. rea-
dy-mony ; and would have, of A, 35! in ready-mony, and
the reft in linen.cloth: I would know (1) What rate the
fugar bears in barter; and (2) How-much linen-cloth A
mutt give to B. (1) The rate of the fugar, in barter, ip
8.4 /; and (2) B muft bave 1687 ells of linen-cloth, and 351
in ready-spony. . Lo . .

8. 'Twp men barter: A has 3{7 ream of Paper, worth
9s /A aream: ‘fot which B gives I:"74 11 6, ready-mony;
and, the reft, he is to give (by agreement) in broad-c/oth
at 213 gd a-yard : The queftion is How-much broad-cloth
will fatisfie ? 8835 yards. . :

9. A would 'excbangz cw § 3 14 of Pepper, worth
13 10 a pound; with B, for cosron, worth 10d a pound.
How much cotton muft B give to A for his pepper #——- .
Cwg v 173, .

" 10. Hfo.w much Ri:é, a lzb8,.s per cw muft be barterd for
3% cw of raifs, at 5d perlb? 5 3 9375

1. A hmf:; with B filk-Stockings at gos per pair,
which are vendible but for 26s; and would have } ready-
mony ; and, again 10l per cent for fuf at 4s per yard
ready-mony : w muft the yard of ftuff be valued, to
equal the barter ? 14s. - .

12. Aand Bbarterd: A had 5cw of Sugar, at 6d per
1b; which he gave to B for a quantity of cinamon at 105 -
8d perlb. How-much cinamon did B give A.? —emeeaw
26/, 4 oz, - C g ces
. 13. Two merchantsbarter: Ahadcw13 3 10 of Sugar,
worth 63d1b: for which B gave him cw 27 2 201bof fgs:
How did B rate his figs ? —— 33 4 per /b

14. How-many pound of Sugar, at 4id perlb, muft ke
given, in Bartex;, tor 60 grofs of incle at 8s 8d, per grofs 2
e 13865 6.

15, ng6-fnuch Sugar, at 9d perlb, muft be given in
barter for 6% cw of tobucco, at 14d perlb?
Cw 10 0 12%. .

16. What quantity of Tea, at 10s perlb, muft be given,
n barter, for 1cw of checolate, at 45 perlb2em———g4 /b
12% o%. ) _—

17. Twe
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17. Two merchants barter: A has 13 tuns, 2 hhds of
Wise; worth 501 per tun :: B has /ugar, -worth 64 g pound:
Bdw.much fugar mult A give B for his wing fame—ez44 cav,
84. ‘ :

COMBINATION.

1. Seven gentlemen, that were traveling, met-togetlcs,
by chance, ata certainifn upon the road ; where they were
“fo well pleasd with their hoft, and each other’s company ;
that, in a frolic, they offerd him 3ol, to ftay art that place,
fo long as they (together with him) could fit (every day) a:
dinner, in a difterent order. The hoft, thinking that the,
could not fit in many different pofitions, becaufe there were
but a few of them, and that himfelf would make no cou-
fiderable alteration (he being but one) imagind he fhoula
make a good bargzin ; and readily (for the fake of a good
dinner, and better caompany) enterd into an a ent witl
them : and, fo, made ﬁimfelf the eighth perfon. I would
"kbow how long they ftaid at the faiﬁinn; and how -many
-different pofitions they fate in. The number of pefitions
wwcre 403203 and the time that they flayd, was 110 years,
llr?: days 5 alloxcing the year to compift of 365 days, and 6

ri. :

Dz  DIVL

—

”~
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DIVISION
SUMFS9.

SimpLE

Diwide . . . . 171316750004 . . . . . By
i p i arjfzr 2 |31 187 [ 41 827 f 51 1394

z 2f12 13|22 23|32 17942 112 } 52 1999
3 3113 13123 23033 191143 11953 1159
4 4141424243;n144?254;%
s 5|15 1525 25|35 123)45 87655 567

6 616 16126 26|36 43146 277 3% 9876
7 7|z 17|27 27|37 143 |47 717 |57 7893
3 8 xg 18,128 2138 36548 011 | 58 4560
9 9|49 19|29 29|39 563 |49.299 | 59 7680

Q

10 10|20 .20/ 30 30! 40 782.{ 50 493 | 60 gooO

Aufwers:  quotient rem, N° quotient remi
oumumw r A - 1]
1 171316750004 — ] 16 1070729687% 4
2 8565837500z — |17 10077455882 10
3, 57105583334 18 9517597222 8
4 42820187501 19 gorbbyiogz 16
§ 34263350000 20 8565837500 $-
6 28552791667 21 8157940476
7 24473821429 2z 7787i250c0 4
8 21414593750 23 7448554348 —
9 19935194444 24 7138197916 20

10 17131675000
11 15574250C00
12 14276395833
13 13178211538 .
‘14 122316910714
15 11421116666

2§  685267co00 4
26 6589105769 10
27 6345064814 26
28 6118455357 8
29 5307;,7%138 2
30 5710550333 4
Anfw.

o Infead of the dividend bere may bave gw the gﬁr)’au in mans-
given, tbe mafler (if be find occafion) | feript.«m-—NB. (1) Tbe fum being
may fubfiitute any otbery of wobich be \thus plac’d, and numberd y a gquaflion

' T R I B TP - may
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- s qgr Ib oz

Div. 8649 19 1 ) 3 22 15 By

2 34 4[’6 6|8 8'10‘ lolu 12

3 315 517 719 glir 1r]a3 20
2 4324 19 1 3% | 1564 § 27 153
3 2,383 6 7 33 | t43 ¥ 9 §5—
4 2162 9 11 3} 782 1 25 15 %
§ 1729 19. 11 3% |. 625 3 .27 9
6 141 13 3 3% 521 2z 18 xo;
7 135 14 3 13 | 47— 15 153
8 1081 4 1 3¢ 391 = 27 15%
9 9 2z 2 23 347 3 3 13
10 863 19 11 3% 312 3 27 15.%
1 786 7 3 1— 284 2 5 14
12 720 16 7 i 260 3 9 5%
13 432 9 11 3% ¥s6 127 1533

QUESTIONS
1 If. 4556 be divided-by 25; What is the quotient ? <=

6311, : .
‘32. If r408 be divided amom?l 40 men ;. How.much
will they. have a-piece !——§ 3 6. .
:sg. Anarmy of 1goco men, hating plunderd a city, took
266000l. How-much muft each man have? —14/.
4. A peckoning came to - 31, $o be paid by. 16 men.

What was each man’s club ?. S1 10 2

" 5. There: was a "certain number of men concernd in the
payment of 1272], and each maa paid 31. What was the
number of men?———424/. .

. 6. A certain: man, intending to go a journy of about.
32760 miles, would complete the fame in 136 days. . How,
thany miles muft he travel each day ? e 31%%.

. B QU A-

8 The followiig queffions way ¢ will frequently occur, in'all the-ruless
Jerme for a further exercifs in this [ Jo ‘b“qm”bmm wald, ba'cz
operatien ; bist the great ufe of it | be unnecefary, , _
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- 1. A s indebted tasB 100l co'hegd atthe end of 3 .
months; allo 200, to be payd at the end of 4 mouths;
and 3001, to l:;’}payd at the end of § months. Now, to

revemt, the trouble of masy incetings, they agree to have

one payment of the 3 {fums at one time. 'The queftitn
is When that muft be, without lofs to either A or B «eeas

‘45 months. :

2. A owes B 100], whereof ol is to be paid at:2
months ; and 501, at 4 months : but they agree 1o redu¢e
them tg one payment. When maft:the whole be paid P s—ee
3 months. : o

3. If 401 is -due after 6 ‘months; and 7ol, after 4
months : What is the equated time p—w—q..72 mponths,

4. A merchant has owing him a certain fum to be dif-
changd at 3 equal payménts: § at 2 months, }at 4 months,
7 at 8 months: What is the equated time for the payment of
the whole ? ~—43 months.

5. A merchant has ewing him 5001, -to.be payd, as fol-
Jows: gol, at 2 monthss 100l, at g menti; and the reft,
‘at 8 months: and it is agreed to:make orie payment of the
whole ; rebate ‘being made at 5 per eent, I would knew
‘When that time muét be ?——— 6 months.

6. A’is indebted to B 6401: of which he isto pay 401,
:prefent mony; 3s5o0l, at 3 months; and the reft at 8
shonths. ‘What is the equated time for the payment of the
Whole}—a 442 momths., :

7: F -owes to H 1000): whereof 200l is to be 'payd-

; 400l, at § monthss-end the ref, dt 10 months:
but they agree to make one payment of the whole. ‘What
is the equated time ? 6 months.

8. K is indebted to L a certain fum; which is to be dif-
¢hargd at 4 feveral payments: that is, , at 2 months ; }
at 4 months; }, at 6 months; }, at 8 months: but, they.
agree tp make but .one payment of the whole. What is the
®tqaated thvie ? ~— 6 months.

9- M owes N 5 fums of mony, to be payd at 5 pay-
ments; viz, at the end of 3 month, 2001; of 3 mont:lll,

v 8% B¢ . 3001;

Sy
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300l; of 3 months, 4001; of 6 months, sool; and,
ready mony, 100l. At what time maft the whele be payd,
without lofs to either? ‘x:y months, - : .

10. H bought of X a quintity of $oods, uppn truk;
for which H was to pay § of the debt every three months,
till the whole was difchargd : but they (afterwards) agreed
to pey the whole at one equated time. What was the time ?
o6 months.

11. I lent my friend 5o0l, for 5 months: For what time
maft he lend m: 7501; to recompenfc my kindnefs to him?

- —e 3 onths.

12. W owes Z afam of mony; which is to be payd, &
prefent; %, at 4 months; and the reft, at 8 months. What
1s the equated time for the whole?- 3 mentbs.

. 13. A merchant owes a fum of mony, to be payd, } at
5 months, £ at 8 months, and § at 1o months: and Le
agrees with his creditor to make one total payment. At
‘what time muft it be, without lofs to either of them ?
"7 months. -
. 14. Powes Q42o1; which will be due 6 months hence :
‘but P is willing to pay him 601 now, provided he can have
the reft forborn a longer time. It is agreed on: The time
of forbearance, therefore, is requird ? 7 months,

15. Suppofe 300l duc after 4 months; 1001, after &
months; and 100], after 12 months: What is the equated
-time, difcountin§ 6 per cent>*——5.952 months.

16. Suppofe I borrow j3ool, on condition to pay (with
the intereft) at the end .. of 2 months, § of it.. of 3
months, ..of 5 months, .. of 8 months, the reft:
.but finding my felf able, the next day, to difcharge the debt
at ence: I would know when that muft be done, that nei-
ther I, por the lender, may be 4 lofer, with refpet to ths
intereft that becomes due.o—wmdr thy cnd of 4 menthy,
.71 days, . : . . o )
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EVOLUTION
'»SUMS.

What the 2. Sqware Root *3 of

QuesTt. (1) 471281261,  (a) 9712.718051.  (3)
3.172381;.6 (?)) 1.3976121.  (§) 7%;8(();)216. 26;
.0007612816. 4,00000712 r.—Fradti FrTYY
;ﬁg (10) ';%f-g. [Surds]) (11) 3383, (12) 288, (.3)
gg@; [Imx)tly(‘;:) 3743 (15) 4733 (16): 533 .. (17)

z\u.sw. (1) 68_..649 (2) 98.;';3 (3) 1.78106 (4) 1.1822
(5) '27.6007 (6) .02759. (7) 2.000016.—Fraltions (8) ¥
19) $ (10) J,q [Surds] (x1) 71528 (13) 87447 - (33)
g;)u:} . lxxt] (14) 6F (15} 43 (36) 23 (17) 8.7649

3. Cube-roet.

. QuesT. (8) 7612812161 (2 12181.9612
61%8.001z$ ) (43' 712‘1.:021698( () )7163000.81.72161 {g}
.121861281 (7) .0069761218. Fraétions] (8) +%¢%
(9 3884 (10) £4%. [Surds] (11) § (12) § (13) 4.
1;41“] (14) 5783% (15) 4235 (16) 533% (17) 8% (18)
74 -

Answ. (1) 19.67 (2) 196.71 (3) 39-41 (4) 79.238
(5) 22.89 (6) .495 (7) .lgxoy—s[FraEhomg (8) ¥ (9)
3 (10) %. [Surds] (11) .763 (12) .949 (13) .693. [Mixt]
(14) 83 (15) 33 (16) 1% (17) 22.013 (18) 1.966.

. LT 4. Biqua-

13 NB. Tbe figure prefixt to this y welvd into i;[:”:-—lnd thofe, pres
title (*0-wit 2) denotes it to be the l Sixt to the follmwing, are to-be uge
ad pewer ; or, tbe firfi power in- | derflood in like manner,

i
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4. Bzguaa’rate-root
QuesT. (1) 5308416 (2) 84;%34659 (332174327636
Axsw. (1) 48 (2) 96 |
5. Surfolid-root.

( )(L;mr (1) 6436343 (2) 8153726976 (3) 254803968
4) 8349416423424.
" Answ. (1) 23 (2) 96 (3) 48 (4) 3843
6. Sguare—cube—root.
%vm (1) 782757789696 (2) .. 12230590464 (3)
3206175906594816.
Answ. (1) 96 (2) 48 (3) 384«
7. Second furfolid-root.
QursT. (1) 75144747810816 (2) 587068342273 (3)

© 8231171548132409

Answ. (1) 93 (2) 48 (3) 384.42.

8. Sguare biquadrate-root.

QuesT. (1) 7213895789838336 (2) 281792804‘:9056
(3) 472769874482845188090.
Answ. (1) 96 (2) 48 (3) 384

- 9. Cubed cube-root.
QuesT. (1) 692533995824480256 (2) '352603460594
688 (3) 1815435318°1412552228504. .
Axsw. (1) 96-2 (2) 48. 9 (3) 384.5.

ot

~10. Square furfolid-root.

- QuesT. (1) 64925062108545024 (2) 66483263599150
.. 104576 (3) 69712754611742420055883*76 -

N

Ausw (1) 48 (2) (3)
4 9 3 38 43 y1. Third
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11. Third furfolid-root.
‘QUEST. (1) 95280_97'57913927'(z)‘3n640298ulc>163 )

152 (3) 6382393305518410039296.
Answ. (1) 23 (2) 48 (3) g6.

12. Squared-fguare cube-root.

QuEsT. (1) 149587343098087735296 (2) 6127097573
20767363772416 .(3) 10279563944029090291760398073

“Answ. (1) 48 (2) 96 (3) 384

EXCHANGE

1. A bill of 2001 is remitted to Paris by a merchant in
London: What is the value in french Growns, at 45 6d
each. —— 88843 crowns.

2. A merchant, at London, receivd 100l fterling, for
the value payd by his correfpondent, at the rate of 3s 6d
ferling per crows : How many crowns were payd at “Paris?’
-‘-'-}i7x 13 crowns. ‘ .

3. ere are 8oo french -Croavns, at4s 6d each, re-
mited to London, by a merchant at Paris: What is the
value in pounds fterling? 180/, :

4. If I draw a bill, per exchange 210l 175 10d fterling,
to be payd in Paris; the exchange at 578 8d: For bow
many croaens muft I draw the bill.—883 353 crowuns. A

s+ Admit a bill drawn in Lyons, and payable in London,
for 1510 crowns 2 livres 10 fols : How much englith mony
oomes it to; the cxchangeat 554 d?—— [ 34Z, o 4§

. 6. Suppofe a merchant in Lendon buys goods for another
In Calais, to the value of 1021 45 ferling ; for which he

5 to draw a bill on him in Calais: For how. many cronvns -
auft the bill be drawn 2 ——438.

7. There

5
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7. There are 2000 Ducats, at 4s 4d each, remited to
London; to be payd in pounds E'Crlipg: What is the a-
mount ? f£ 43; 8.

8. A bill of 1091 flerling is yemited to Venice, to be
payd in ducats, at 4s 4d each: What is the amount ?——ee

£ 46131 , :

9. How many fpanith ducatsat 4s 4d, muft be drawn
for 700 rixdollars, at 5s 6d }~——=888%3.

10, A trawelér would exchange 2331 163 8d fterling,
for Venice ducats at 45 gd per ducat: How many muft he
have ? == 0841;. '

s1. A bill of 120 Ducateonsis remited from Florence, at
53d each: What is the value in pounds fterling ; .
£ 26 10.

11. A bill of 220l 165 8d is drawn from London:
What is the value at Florence, in ducatoons, at 53d
each? 1000 ducatoons. ) Tt T

12. If 2471 1838 4d ferling be remited to Francfort:
‘What-is the vglue in Fhorins, at gg% 4?1000 forins. -

13. If 100 florins, at 5gid, each, be remited from
Francfort to London : “What 15 the value in pountts ferling ?
—f 24 15 10.

ugR:mitsed, from Lopdon to Amfterdam, a bill of ex-
chanﬁ:: of 285l 10s fterling; the exchange at 33s gd,
flemith, per pound fterling: How many Gui/ders flemith muft
the bill ﬁdnwn for 2———2890 13.

¥5. A merchant, in Rotterdam, remits a bill of exchange
of 7621 guslders 7 fivers, to be payd in London: How-
much fterling mony muft the faid bill be drawnfor, the
exchange at 335 44, flemifh, . per pound fterling ?

76z 2 8.

4 16. For how much fterling-mony muft a bill be drawn for
goods bonght in Holland, amounting to 11715 guilders 12
ftivers; the exchange at 34s 8d, flemifh, per pound fer-
ling ? 1126 10. '

17. If abill is drawn from Lisbon of 1432 Mill-reas, at
6s 8d per piege: How much Englith mony is that bill?
—— 8‘

18. :7b7ill be drawn, from London, of 13331 65 8d
Rerling : How much is it at Lishon in mill-reas, %t 6s 8d
£ich ? e 4000 Mill-reas.

19. How
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19. How many mill-reas muft a bill be drawn-for, to
oy 24l 115 ri}d ferling; the exchangeat 5s 63d per
il 455- . .
zo. ‘How mang'spounds Reiting muft a bill be drawn-for,
to anfwer goo mill-reas; the exchange at §s sid per
amill-rea?——/L 136 14 45. A
-21. How many pounds fterling muft a bill be drawn. for,
to anfwer 60¢ mill-reas, 550 reas, at 54 7d per, mill-rea?
——/ 167 13 0i%. T
‘22, t is the amount of 631 ferling, in piwer of
¢ight, at 53 6d per piece?———270. : _
23. How many pieces of eight, at 481d, will anfwer &
bin%f 3441 115 81d ferling? 1714. _
24. A faBor has fold goods, at Cadiz, for 1468 pieces of
eight, at 4s 6d 2qrs per piece : How much . flerling is .
the fum? ,{333 7 2. . T
25. Being delirous to remit, to my correfpondent at
London, the fum of 2000 pounds, 125 6d femifh, to difpofe:
of according to my order, (exchange at 345 6d flemith per
pound fterling) : glow much mony fterling thal] I be credi-
tor-for in the city of London aforefaid? —— -
1159 1 £33 ' o
gzéngychrrifp:ndent in England gives me notice thag
he has djfburft, jn merchandize, on my account, ‘the fum
of 10001 fterling: What fum muft I anfwer for that, in
Holland ; the cqurfe of exchaage being at 335 4d fle-
mif} for one pound fterling !~/ 1666 1 &9. 4
27. My. correfpondent in Rotterdam fends me word that
he has difburft, on my account, the fum of 3060 guilders
at 40d per guilder] and 1 ‘5 ftuyvers [at zd per ftuyver:]
hat fum muft I anfwer, for that, at London; the courfe
" of exchange being at 371 gd flemith per pound Rerling?
———£270 5 3% . - -
28. A merchant deliverd, at London, 1201 ftering, to
reccive 1471 flemith, in Amferdam: How much was ens.
pound valued-at in flemith mony ? L1 4 6. ‘

. " " E " FALSE
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F A L S E
Single Pofition.
1. Two men, A and B, having found a bag of mony,

.difputed who fhould haveit. A faid the half, third, and

fourth of the mony mede 130l: and, if B could tell how
much was in it, he fhould have it: otherwife he fhould
have nothing. I would know how much was ia the bag?
——120l. : ' -
2. Four men have a fum to be divided apong them, in
fuch manner, that the firft fhall have § of it; the fecond,
43 the third, }; and the fourth, the remainder, which is
28: ‘What was the fum? 112/, .
3. A Band C, determining to buy (uogBether) acertaia
quantity of timber, worth 36{ agres that 1 pay }
more than A; and C, } more than B. [ would know{ow
much each man muft pay ?-~——-A9/. . Bi12/..C1g/
4 A miller having 3 mills; the firft of which can grind
9 buthels of corn in an hour; the fecond, 7; and the laft,

. ga:dh how long time would they be grinding 300 buthels ?

he?——15 boars. .
§. A perfon, having about him & certain number of

" crowns, faid: If the half, third, sand foarth of them were

4

added-together ; they would make 65 crowns: How many
rowns, - '

6. What number is that; the }, the }, and the § of
which, added-together, make 104 ?—g6.

7. A lent Ba fum: of mony; tobe paid at 4 payments,
When 3 of them were made, and A came to demand the
fourth ; B would give him po ‘more, except he would tell
him how much was paid already. A faid, the firft payment
was a fourth ; the fecond, a fifth; and the third, a fixth of
the fum firft lent; and all together made 741. What was
the fum lent ?. 120 4.

8. One, carrymng a bag of mony in his hand, another
atkt him how much wasin it. He anfwerd he could not
tell: But the third, fourth, aud fifth of it made g41. How
much was in the bageee~ee=120/,

I have

~
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9. I have deliverd to a banker 2 certain fum of mony;
to receive of him, after the rate of 61 per cent per an-
num ; and, at the end of 10 years, he paid me so0l, for

principal ahd intereft together: What was the fum deliverd
to him at firft? £, 312 10,

Double Poftion.

10.'A B and-C, would divide 10c], between them, fo,
as that B may have 31 more than A; and C 41 more than
B: How-moch muft each ma. have? — 4 30l ..
B33l..C37l .

31. A certain perfon, having forgot the day of the
month, defird his neighbor to tell him it. He anfwerd
{the month having 30 days) that, Tf he would add § of the
days of the mongn, which were already paft to § of the
-days, which were to come; he would have what -he defird,
-What*day of the month was it} v2¢h, :

.32. A B -and C built a houfe, which coft 1001:: Of this
A payd a cerrain fom ; B payd 101 more than A; and C
payd as much as A and B. What was each man’s- fhare ?
—A20l..B30l..Csg0l. -
. 13. “Three men-have 1001 to be fhard among them : the
" fecond is t0 have, for his fhare, twice as ‘much as the firft,
all but 81; and the laf, three times as much, ali but 15l
What will be the fhare of each of  them?———1J, [ 20 10
/A 413’ < AL £ 46 10, .

14. Three perfons difcourft- together about their ages:
fays A, I am zo years-of-age: fays B, Iam as old as A,
rand half C: amd fays C, I'am as old as youboth. Of
what age was -each of them?——4 20.. B 60, . C8o.

15. Says A to B: If I had g eof your crowns, I fhould
have twiceas many as you wonlf‘l have, left. And, fays B
WA: IfI had three of yours, I fhould have 4 times as
many as you. How. many had each of them?
463 ..B1oj. -

16. A man, lying at the point-of death, left to his three

. fons all his eftate in mony : viz. to A, half, wanting sol:
to B, one third: and to C, the reft; which was mlslefc
than the fhare of B. I would know the fum left, and each

. man's fhare. ~~~——Sum36ol/.. d1304.. B12ol ..

Col,
Ea 17. WI?g
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- 17. What two numbers are thofe, whofe total is 82;
and the 1 of one of them, added to the } of the other,
makes 14 P——72 and 10, .

18. What two numbers are thofe, whofe difference is 4 ;
and their produ&, when multiplied together, g6}~
$ and 2. )

19. A certain man, having driven his fwineto the mar-
ket, viz. hogs, fows, and pigs; received 5ol for them:
being payd, for every hog, 18s; for every fow, 16s; for
every pig, 25, There were as many hogs as. fows; and, for
every fow, there were 3|pigs. How many were there of
each fort?——25 bogs .. 25 fows .. 95 pigs.

20. What two numbers are thofe, which, added-toge-

sher, méake 8; and, maltplied together, produce $2 ?~——
2 aud 6. - )
. 21. Threq merchants put into flock, each an unknown
fuin : but this they knew, that, What the firlt put-in, added
to half what the other two put-in, makes 7 1: What the
fecond put-in, added . to the third of what the two
others put-in : makes alfo 171: and What:the third put-in,
added to the one fourth of the two others, makes dlfo-171.
»ll?w(r}:uch did each of them put-inft—we—rFs5?.. Hxtl
FIIBTY A : B . -

:zé.,SaysA te B: If I bad 4. of your fheep, I firould
have as Kan“y]'dashayou. And fays Bto AzIf 1 had 4 of
yours, I.fho ve twice: as many as you. How-many
,had eachp}—~——=420.. B128. =y ' '

23. What two numbers are’ thofe, which, added:toge-
ther, make 32} and, divided by oneanether, give the fuo-
‘Sient 3? 8 and 24. . e

24. A day laborer hawing threfhtout g0 quarters-of

ain (part of it wheat, and the ret barley) receivd, for

is laboy,~ 28s 5 -being payd-after the riteof 12 & forevery
quarter of wheat, and- 6d for each quarter-of berley. I
_would know how-masy of thefe 45 qoarters were wheat, and
bow.nany basley,—— Whent 16 . . Bariey 24.: -

25. Into what 2 muft the number go be divided,

ghat, I .45 be . toahe greater part, and 2g to the
, lefer ;. thesformer fusn -will. be. double . the latter Py
and §50; 0 v v 3o AR I

. . 26..Gaod-mprrowy, good: fellew, with: your 20 geefe.
_ Nay, fays he, I haye not 2o: but, if I-had as many, } as
. many, 2 geefe and § ; then [ fhauld have zo.  How many
kad he }—7. 27. As,
L .
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. A, ftealing apples, was taken by B; and (to appeale

himz)7 gives him ghalg he had, and B gives him bac _P‘:ao :

ing-forther he met-with C, and ‘was forc'd to giye him

f of what hie had left; and he returns him back 4 : then,

meeting with D, he gives him half he kad; and he returns

bim 1. So, geting fafe away, he finds he had 13 left. I
would know how-many he had at firf. 6o.

1. A and B were fharers in a parcel of merchandize; in
the purchafe of which, A laid out 31, and B 71: and, the
commodity being fold, they find their clear gain amount to
25s. What part of it muft cach man have ter——ig 7 5
6d.. B17s6d. A .

" 2. Four men fhare among themfelves 400}, which they
have gaind: the it takes the % of it; the 2d, a 1; the
3d, ai; the 4th, 2 . What does each take in particular?
I f160.. I, 106 13 4.. 1 80 ..1V, 53 6 8.
3. A Band C, trading together, gaind 1301; which is
te ge fhard according to each man's lock. A put-in 140l;
B 300l; and C 160l. Whatis each man’s fhare { ~———a
4, 281.. B, 60/..C, 321

4. Three merchants, trading to Virginia, loft goods te
the value of 8col. Now, if A’s flock was 12001; B’s,
48c0l; and C’s, 2000. What fum did each man lefe?

A, 120/ .. B, 480!.. C, 200/ :

8. Five old partners take into partnerfhip four mew ones,
on condition that each old partner fhould have twice the
profit of each new-one. - How-much is each-ene to have of
300000], which they have gaind? Old, £ 42857 %.
New, 21428 %. i '

6.. Three . merchants traded together; and put inte one
common ftock 1cool, each man; and gaind 600l. How-
much muft each man have? 2001 each.

7. Four men traded with a ftock of 8col; and they
gaind, in two years time, twice as much, and 401 over.
A's ftock was 1401; B’s 2601; C's 300l. What was D’s

-flock : and What did each man gan by trading } — D

- ’ Eys - flock
-
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’[oclt) wa:Llool. .allga'J 287/7..B 533!..€C 615!
v+ D 204

8. Two men have gaind 760l; which they find to be
10 per cent, profit. Of this, the firft js to have § morethan
the other; How-much did each of them put into the flock ;
and What did each of them gain?——1.. put-in [ 43223
o.gaind 412 4 §3. Il . . put-in 3377% . . gaind 337 1§ 6%.

3. A, B, and C, trading to Guinea, with 4801, 680l,
and 8401 ; in three year's time, gaind 10rol. How much:
is each man's fhare of the gain?e——ad, 242/ 873. .
B, 343/ 8s5..C4q24!0 4.

_10. A, B, and C, freighted 2 thip, from the Canaries

® Bngland; with 108 tuns. of wine; of which A had 48;

B, 38; and .C, 24. But, by realon ‘of bad weather, &q

were obligd to caft tﬁ tuns over-boird. How much muit

Each man {isfain of lofs? 4, 20 tuns ..B, 15...
, 10. :

11. A merchant is indebted to S, 7o1; to- T, 400l; to
V, 1401 ‘125 6d.- But, upon his deceafe, his eftate is
found to be worth no more than 4091 r4s. How maft it
‘be divided nx;ong his creditors?~—8 muft hawe 1 46 19 3

133250 .7, 268 7 7 1 {55E% . .V, 94 7 0 77480
3 fz&;rf money and “effefts of a bankrupt amo;iu‘:t’w
‘s4001 149 16d; and heis indebted to-A 7421 125, toB
6411 rgs 8d, and to C 9871 19s gd: How mutt it be
divided among them !——4 muff have 1438 8 4 1333313
Yo B, 1379 0 3 38T . G /5835 9 34850

COMPOUND-

. 13. Three merchants traded together. A put-ia 1201,
for g months; B, 1001, for 16 months; and C, 100l,. for:
14 months; and they gaind rool.. How mauft it be .di-

vided t———d mufl bave 12659 4 33558 ...By.39 4 3 3.
1%03~-Q\34v63117§§963‘ :

14. Threc merchants join in trade; A put-in 4001, for

g menths; B, .680l, for § months; C, 1201, for 12

months: but, by misfortune, Joft goods to the value of
sool.. What muft. each man fuftain of the lofs }——4

muft lofe 1213 5 4 35348... B, 201 8 5 04348..G,.

85.6 1 333320, . - . .

. 15 A, B,.and C, hold a prfture in . commons for which-

they pay 2al per. anngm.. JIo.this paftuwre A had 40 exen,:
for.

'Y r -
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" for 76. days H
What

Frastions 49
, 36, for o days; and C, 5o, for go days.
part of the zol i is every one of thqfc tenants to pay ?
-A supbt’io’payd 6 'ro 2 13», B, 3417 1 03339
..Cglz .23-‘,’“ e es

o

FRACTIONS

L. VULGAR

i. REDUCTION

o f
5. To the Lo'wdi term.
36| 5|53 | 3% '"'%z].ﬁ %l%hiﬁi‘%&&
% 3 S
2. To & cammen dtmi,na{qr;.;
O B RCRE N IR U S N
12 16 18 “&4 30 840 864 880 3024 ‘1520 500 4320
24 48 . :

960 5040

3. To a Simple, a compourd,

Tof 3of J|13of Jof i ;-gof of & ,of%of;
& % 5 3

4. To an z'mproper, a mixf |

173 19 wl ' 12 -;—2!100'%% 79 i3] 6 %
a..‘? i 261§ 691 5_?,;!_9 1513 2

39
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s To a mixt, an improper.
w l WYY Y [

(R [ETY TN TS PO 7§l 12 |12}
6. To a Greater Name, a fraction of leffer.
gofd toI| & of p.éom.a[; of Ib. to_cw{;.f-pfoznlb

ki

1213

9 6 8
eITT e To%

7. D0 a Leffer name, a frattion of greater.

o | 0 djyfyx hhd. to pin. |33z cw. tolb.[; 3 1b. to ox.
] r $ 3
8. %0 @ Fradtion of Greater-name, any
quantity.
6s 8d to0 ll 1hid 49gal. totun [ 80z 14 dr. to Ib.
1] I §
9. To an Equivalent,
with a given Numerakr .
lwﬂl%wu $t73]¢t018fjt0 e
7
45 3 '5337 3 ’}"r_ v

 “with a given Denominator
i zol% to 49| 3 to 46‘ to x31~,
L]

0’ 131 'S

c 10, T2
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vo. To a Single, a fraiion of fraction:

34 3 17 4 7
a8’ -153 7 I i 3
SFTREE (NTPRRN EFTORN R

11. 7o a Fraﬁzon a whole.
" @ to denom. 8]19to 1121 to 1zl7-} 21 §
¢ ow |l w

-

~o

. 63 3
k 27

“w
o

12. To aDecmml Fmé?mz.

' 'ﬂ: Of 10

6043956-5'

. ’A
k1)

1785714+

7 l rzs] 04854+ 1923076+

i, ADDITION
A //A ‘.F)'aé'ﬁori:.
e AR ] lﬁ%of%lni 31 4!»1%151’;

026 11 16

T
‘ 2. Integers, and Fmﬁiom

l'r+47 74|53 17-rziof12; nlz:
” ‘il 1,’ ““ﬂ’ : "l"i’b’

2 18%s
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3. Integers, and Mixt
7+ 5313 3|39
vmal |

4. All, Mixt |
s1474]58 43|21 4 iofostiolrg
w | o3 | wun | w=n
§. Mixt, and Frattions .
286 dof Roamdgofiand7 ] 2F g A 3
183 TRTE L’ﬁ’fs‘arﬁ%&

iii. SusTracTION **
1. Both, Frattions

3 — Il $[F of A—% of Sl of Fof fmiRifts. I1
3 H %%% %%%% 9s 3d

2. Irzttger:, and Fraitions
§—96lﬂ 47 lx% 674 49| 46
95 % 146166514283 4571

3. Inte

6 When there is voom to doubt | common demowsinator: Se, you wil
Whetber of the twe propofd fractions | be eertaimi -
a3 the ‘rmer, reduce thom %o @ )



4raxis - _ Liracisons  §3

3. Integers, and Mixt
X e ARIE REIIF] 3,41'7'?_8 29 5|8 ¥ 14j16 22 §
43 1 14 '1!—: nay | 541 6%
4. Both, Mixt.
115% 163 | 873 33510 of 19 143143 963123—148
P LY ﬁtll 8] 24

1 ,%

§- Mixt, and Fra&ions
A iE RLE AL FIRIERIE

6% 7033 |12 33

iv. MULTIPLICATION

1. Botb Frattions
am fz B ox $3|30f § x o5 of 1§

v l 4 633 o'

2. Iateg:rs, and Fra'é'h'om

3:37':’: rzlu%[ﬂ%llsl Sk R ARET
I ¥ 1y 139 &l 12§ |27 %

3. Inte-
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3. Integers, and Mixt

azx3d | 170 564 | 173 47 51 3% 13|64 8 3 of §
9660 31 | 8255 | 674 % 567 &
4. Both, Mixt
a3 x 5&!7; o} | 12} 3 °f7 $of gt 711'!0” {5
2013 | Ss205 % 21

5. Mixt, and Frations

ixlsx’c i 17?& EAEREIRI BRI R
‘31‘3 'Pa 9‘3 33 | 43% | 14383
v. Drvision
1. Bftb Frattions
T,—-,sllm 334 3|38 A | Fof Il of3
s . o 15 3 1 5% 1 3%

2. Infegers, and Fraé't‘zons

—7[7 xlh 4%!%% 37[#. 19 251333
siir | =% 22 %

' 3. Iﬂfff
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3. Integers, and. Mixt

43§~.:-u 966071 171 | 8255 47 | 164 4] ¥ 17}

3% l 573t l 173 l 47 ‘ 193
4. Both, Mixt

421’T3§"9{§7%"

s3+-23]134%
2 $%

so
Z 50

(S

* 8. Mixt, and Fratfions
4% %°f4l%°f4 4

26

T =5k I 77 7 l 139:%% 1%
)

231
A 232y

11 151 2+%

vi. PROPORTION

1. Single

a. Direi?

1. If 131b of fugar coft ,%5s: What cot 33?2
D4 3335

2. If § of anell coft ;5 1: What coft 1 el ?—S$18 105%.
s 3. If 2 oz of filver cott 165 5d: What cott 3 0z2? —

61 33.

4 If3 an ingot of filver weighs 1614 oz : What is it
“worthat §s 6d an ounce? La 1z 0 15%.

5. A mercer bought 33 piecesof filk, each containing
24% yards, at S 6 of per yard: What was the value of
the 3} pieces, at that rate?——ZL 25 14 6 2 3.

F b. Inverfe
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b. Inverfe

6. How-many yards of canvas 1} yard-wide, will line
20 yards of fay 3 yard-wide? 12 yards. '

7. If 14 yard, in breadth, require z0; yards to make 2
garment; What length will 3 yard-wide require to make
the fame?-— 130% yards..

8. How-many preces of goods, at zoys per piece, are
to be §ivcn for 2407 pieces, at 12}s per piece? -
1043433 picces.

. If 16 men finifh a piece of work in 28} days; How-
long will 12 men require to do the fame work?
373% days. -

1o. If 3% yards of cloth, thatis 1§ yard-wide, be fuffi-
cient to make a cloak ; How-much muft I have of that
fort, which is # yard-wide, to make a cloak of the fame
bignels 2——4§ yards

" 2. Double

11. If g ftudents fpend 1071 in 18 days ; How-much
will zo ftudents fpend in 30 days? L4r xg 1t 24

12. Three men having workt 19} days received 82;1:
How-much muft z0 men have for 100} days?

L 305 o 84 '

"13. A man and his wife earnd 45¢s in 1 day: How-
much muft they have for 10} days, when their 2 fons help
them?——L 4 17 1 2.

14. Aman, with his family, which (in all) were 5 per-
fons, did ufually drink 74 gallons of beer in a week : How-
much will be drank m 22} weeks, when 3 perfons more
come into the family ?——40+< gallons. . :

15. Three failors, having been abroad ¢} months, re-
ceivd 4051 wages: I would know How-much 100 failors
x’m_l*f‘l. receive for 28% months fervice!————L 4118 6 o

1. DECI-
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I. DECIMALS.
i, REDUCTION
te the Decimal of an

acre .. 4 perches - - - - - - - - - - Jo2%
dag ... 7 minutes - - - - - - - - ,0048611
gallen.. v pint - - - - . - - . 128
bbd ... 1gallon - - - - . . . 015873
bard. w. 174drams - - - - . - .0060686
league . .1 mile - - - - - . 33333333
mile ...76 yards - - - - - - 4318181
pound . .24 grains - - - . - 0041666
aweek ...2days -. - - - - . 2857142
,ard. «.3qrszmails - - - - . - ".875
yar ...72days - - - - - . 1972602

i, VALUATION

of the Decimal of a :

‘o7 barrel - - - - - - 2gill 1.92 pints
"461  chaldrow . - - - 16 bufh. 2.384 pecks
w6t day - - - -~ 18hrs 15 min. 504 feco: ds
4712 ell englip - - - - 2Qqrs. 1.424 nails
712 fur[mg - 28 poles, 2 yds, 1 foot, 11.c4 inches
76»  hbd R gall 3 qrs. 1.544 pints

bowr - - - - - 3o min

861 bundr. wt - 3 qrs, leb |6oz, 14.592 drams
67 league - 2 miles, 3 poles 1 yd 3 inch, 1.8 barl-¢

N b of filver - - 8oz 8dw:
71 4oz ofgold - - 20z 16dw. 19.2 grains
.76 pound fterlng - - - - 15,5 2d. 16q
461 fhilling - 5d. 2.128q
6 tm - - 2 hhds. 27 gall 2 grts. 1.76 pints
3 Jyear - - - =" 109 days, 12 hours.

2 ii. Pro-

f
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ili. PrororTION .

For the further praltife of Decimals, may be wrought
the fame fums as are proposd in vulgar frattions. Thas n.
1, in dire& proportion (p. 55) being flated (by Fra&ions,
line 12) as follows [.846P: <466 :: .744] will give nearly
the fame anfwer, viz. D 4 3.4484.

G A I N

3. A parcel of Goods being bought for 6o, and fol¢
for 751: What was the rate of gain per cent? sl

2. Suppofe I have goods to the value of L 415 12 6,
that come to a bad market, and know they impair by lying:
What will they come-to, if I am obligd to felg them at the
lofs of 12 in the 100 2——L 365 135.

3. If I propofeto get, in any goods, 201 (per cent) pro-
fit; What is that in the fhilling 2 —D 2 1}.

4. A half-penny in the fhilling; What is that per cent?

—L43

4.
5. Bought 18 cw of Cheefe,’at 285 per cw; whichl

feil-o;t again at 31d perlb: What is the profit in the whole?

— 4.

6. H‘:ving fold 11 yards of Cloth for 41 16s; and, .
thereby, gaind at the rate of 10 per cent: What was the ,
prime coft of 1 yard?—S§ 8 f7 29,

7. Having fold z yards of cloth for 118 6d, I gaind,.
at the rate of 15 per cent: but, had I fold it for 12s;
what would be the rate of gain per cent?—z20/.

8. If Deal-boards be bought at 18d a-picce, and fold
againat 21d: What is that per cent profit?——L 16 13 4.

9. If I1buy deals at z0d a-piece; and fell them againa
17d: What fhall I lofe by 120 dozen ? 18/, HH

.30

~

|
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“10. If T fell 500 drals at 15d a-piece, and g1 per cent,.
lofs: What do I'lofe in the whole quantity?—L2 16. 3.
" 1T. Bought Hais, at 4s a-piece; and fold apain at 48
9d: What is the profit in laying-out 1001 ?— 718 T3,

1z. If T buy goo pair of filk-Hofe, at $ 8 6 a-pair;
How-much maft 15 fell them for per pair, to gain 20 per-
sent profit! —S§ 11 03%. . :

13. If I buy Incle for 8s the grofs: How.many yards.
may I fell for a penny, to gain 201 per cent?—— 51,

14. I have Lace, that coft me 51 per yard: Ifow muft:
¥ fell it, ¢o gain 8 per cent? 85 per yard. k

15. Bought 19 fother of Lead, at 145 per cwr.. What
Is gaind by the whole, fold-out at 4d a-pound P
L N

z s. . :
4;36. ﬁought 3 Ouxen for 241 10s: which I fell again for
25 per flone: What eught the three oxen to weigh toge-
ther ; the hides and offal being the only clear gain
246 flone. : ’ :
- #7.-Bought 60 reams of Paper, at 15s per ream : What.
is the- lofs in the whole quantity at”4 per cent?——
L1 16, oo
- 18. Suppofe I buy 28 pieaes of Staf at 41 per piece ;;
and I fellPP::) of ‘the gieces at 61; and'ﬁ;, at45 1 :PeAtpwhat.
rate muft I fell the reft, to gain 10 per cent by the whole?
=L 2 6 5 per piccc.. ‘ SRR ' '
19. If I buy a cw of Tobacco for L 4 13 4, and fell it:
again for 11 d the pound; Do I gain, or lofe? and Whae:
er cent?—— Gain 10/, . . R
26. Bought 7 tuss of Wine at 171 per hhd ; which I fell:
again-at 1s per pint: What is the whole giin ; and How--
much per cent #——%Zbe whole gain, I 229 12.. The gain,.
per cent, 148 4 8 1438 ' '
21. A manchefter-man buys Yars for 6s the bundlé:.
whichdlat pgovin§ fo good as cxpe@ed, he was willing to-
put-it-off again, fo as to lofe but 6 per cent by it. The:
gueﬁion'is, At what price the bundle is t0.be. fold ? ameemmea.
72 _ :

P



6o . Intereft

INTE

REST

I. SivpLE

What

is the

* 1. Intereft

Awsw. (1) Lr 2z 3 1. (2) L3gg 5 3. (3)
(5} L 282 14%;»5 (6) L

. (4) L3g 69z
(37) L1 63151. 9(8) L 14
316 13 477, o

14 From the x0tb of July 3727,
3¢tbe 2.5t of March 1729.
35 From the gtb of Fune 1733,
# the 10th of Fanuary 1735. -
16 The penny-intereft (viz. 1,
 fortheintereft of 20, 25, &c. /s,
&, &c.] is the common method of
Slating the rate of intereft in France,
Helland, &c.—To find whick, di-
Q0 by exr rate: Asd=—To

of 1 s d pereent y w md
t 321 16 8 at 6 for z — g —
‘2 420 10 — 5% M e — -
3 432 12 6 5 -_— - - 8
$ s -—= & 1 —I7=
6 7020 — ~— 5 —_ 5§ == -
2 1000 — ~; 7 —_— - 1 -
8 5429 10 ) 5 — == 20
9 836 e 6 ’,—" o lenm  cea
10 s500: after the rate of the 3oth penny *°, for one
year? . I ‘

S
1}

S

17 6. (9) L8 7 10. (1

a. Amount’

find our rate, divide 3100 by by
penny-intereff, .
Tbus:—To find the penny-interefs
by our rate : 300 (pounds) = 8%
(the rate per cent) = 12, wiz. the
12th penny.—~To find our rate, by
tsb: penny-intereff: 100 2 12 ==

T
17 For 500 == 30 == (16

33 4
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2. Amount

1. What fum will 5671 los amount to in 9 years, at 6
per cent, per annum? go

2. What will 201 amount to, for rn 7 years, at 6 per
cent?——/ 28 8.

3. What will 361 amount-to, lent from may g, 1712,
till november 17 next following; intereft being rcckond at
§ per centi———/ 36 18 11 1.

4. What will 5081 14s amount-to, in y year, at 5-per

cent? -£ 534 2 8 1.6. ]
5. What will 600l .14s amount-to, in 10 years, at 4%-
per cent? 871 0 3 2.4.

6. What wil 4cool amount-to, in g years, at 3} per

cent P 4700/,
. What will 72001 amount-to, in 6% years, at 5 per

cent ?——gs540/.

8. What" vall 11101 185 amount-to, in 12§ years, at 5. -
per cent - £ 1819 1 11 2.8,

9. What will .2801 105 ameunt-to, in 3 years and 148
days, at 5 per cent ?——/( 382 5 2z 3.38. -

-10. What will 1961 amount-te, in 189 days, at 4 per
cent? £ 200 1 2 1.23. :

3. Principal

y1.” What principal will amount to 873 1 19s,ing years,
at 6 per cent? £ 567 10,

12. What prefent mony will pay a debt of 281 83, 'due.
7 years hence, at 6 per cent? ~——20 /. :

13. What principal will amount to 5341 25 8d 1.6q, in
& year, at 5 per cent?-—— £ 508 14.

14. What_prefent mony will pay a debt of L 36,18 11
1;* due 6 months, 3 weeks, and 3 daya hence; rcbate being -

allowd at g per cent? -36 /.
15. What peincipal will amopnt-to (,54,01 in 6;; years,
at 5 per cent? 7200 /.

-16. What principal will amount-to.18191 1s 11d 2.8,
9 in 124 years, at § per cént? £ 1110 18, .
. 17. What pnnclpal will amount to.8731 os 3d.z. 41
iniq yms, at 43 per cent? £6°o 14.
18. Whae
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18. What principal will amoant to 47001, in 5 years, at
34 per cent? 4000 . R

19. What principal will amount-to 3281 5s 2d 3.38 q,
in 3 years, and 148 days, at 5 per cent? —- /£ 280 io.

20. What principal being put to intereft for 189 days, at
4 per cent, wil amount-to 20c1 15 2d 1.239?——196/..

4. Rate

" 21. At what rate, per cent, will 671 ros amonst to

8731 19s, in g yearst——06/, per cent.
zz. At what rate will 20l amount-to L 28 8, in -
years b———b6 per cent.

"23. If 361 amount-to L 36 18 11 1, in 6 .months 3:
wee‘as- and 3 days; What rate of intereft is implied in this
bargain ? [ X2 _ A

) Ac what rate, per cent, will 5081 14s amount-to
gg.ﬁrzs 8d 1.6q, in1 year? 5/ .
25. At what rate, per cent, will 7zool-amount-te.gg40 1,
in 61 years{—5 /. : : : :

26. At what rate, per cent, will: 600l 4s amount-to
8711 os 3d 2.4q, in 10 yéars Pyl /. :

27. At what rate, per ceat, will 4coal amount-te
4700], in § years?=——31/

28. At what rate, per cent, will 2801 105 amount-te
3281 gs 2d 3.38 q, in 3 yearsand 14 days ?——g5 /.

29. At what rate, per cent, will 1961 amount-to zook
1s 21d, in 189 days, 4l .

30. A certain perfon let-out 3col; and, at the end of ‘2
years, he receives (for principal and intereft) 330l: At*
what rate of intereft was it let-out?e——g /.

s Tme
“31. In what ime wAll 5671 1os amount-to 8731 1gs,.
at 6 per-cent? ——g bears. - e
32. In what time will z21 raife a ftock'of 281 8s, at
6: per cent ? ——7 yrars. ' .
33..In what time will 361 amount-to L 36 18 11 1,
at 5 per cent'? —— 6 months, 3 weeksy '3 days. L.
‘394.. In what time will 5081 145 amount:t¢ 5341 2s 8d
Q) at 5 percent Pem—i year. v, o
. . R 1000 ;*1""35‘.”1'1‘0%

ot P

X.
-
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35. How-long muft 3colebe let-out, after the rate of 5
per cent, to bring-in 330l for the principal and intereit
- together ? — 2 years.

36. How-long fhould I be in receiving 3301 intereft, at
151 per annum? 22 years.

37. In what time will 72001 amount-to gg54cl, at §
per cent?——61 years. )

38. In what time will 11101 185 amount-to 1819l 18
11d 2.8q, at g per cent? 123 jyears.

39. In what time will 6001 14s amount-to 8711 os 3d
2.4, at 44 per cent M——10 years.

40. In what time will o001 amount-to 47001, at 3%

cent? years.

41. In what time will 3801 105 amount to 3281 52
2d 3.38 q, at 5 per cent P—3 years, 148 days.

42." In what' time will 196 1 amount-to 200l 1s 23d,
3t 4 per cent Pe——18g days.

II. Comrounp

. What is the

v, Intereff
of 1 s d percent years? Anfow.
11450 — — 3 3{£70 18 7 2
2] 400 =— — 4| 104 19 9 3
- 3148 — — 3 6] 163 4 10 2
41500 =— — 43 41 90 11§ 2
51400 10 —~ 33 3] 43 10 9 =

2. Amount

- 1. What fumwill 4501 amount-to, in three years time, .
at g %r cent?——/ 520 18 7 2.
2. What will 400 amount-to, in 4 years, at 6 per cent?
——-4,‘,504 19 9 3.15264. L
3. What will 4801 amount-to, in 6 years, at 5 percent?
—/4 643 4 11 0.178.
o 4. What

- -1 ‘
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4~ What is the amount of so0l, at 43 per cent, for 4
years?——/ 590 11 5. 295}

3. Principal |

5. What principal muft be put-to-intereft, to amount-te
the fum of 520l 18s 7d 2q, in 3 years, at 5 per cent
per annum?——4s0l.

6. What principal will amount-to 5041 19s gd 3 152649,
in 4 years, at 6 per cent, per annum? 400/,

7. What principal will amount-to 6431 4s 11d 0.178 q,
in 6 years, at g per cent? 480/.

8. What pnncxpal will amount to 5gol 113 5 d 2. 959>
in 4 years, at 4] per cent?——500/.

‘4. Rate S

9. At what rate, per cent, will 4501 amount-to 5z0l
18s 7d 2 q, in 3 years }—:j. i

10. At what rate, per cent, will 4001 amount-to 504}
19s gd 3.2q, in 4 years }~——=6.

11. At what rate, per cent, will 4801 amount-to 6431
¢311d 0.178 ¢, in 6 years Pomm—m

12. At what rate, per cent, wﬂi gool amount-to 590}
L1 sd 39 m4years?——4z-

5. Time

13. In what time will 4501 amount-ta. 5201 183 71 .

zq, at ‘5 per cent? 3 years.
n what time will 4.ool amount-to 5041 19s 9d

3.2 q, at 6 per cent? 4 years.

15. In what time will 4801 amount-to 6431 48 11d.
©. 1789, at g per cent ?——6 years.
. 16. In what time will 5001 amount-to 5901 s, sd
3 q, &t 4% per Cent}————yq years,

ME A-



Praxis V Meafuring 673
MEASURING
1. Superficial

1- A board 15 £ 6 i long, and 3 £ 4 i broad ; How-
many f{quare feet;——F 51 8.

2. A {quare cieling contains 114y 6f of plaftering;
the room 28 feet broad: What was the length of it e
363 /. -

7 What difference is there between a floor, 28 foot
long by 20 broad; and z others, that meafure 14 foot (a-
piece) by 10: and What do all three come-to, at 458 per
fquare p —— Difference, 280 fiq . . Amount, 18/ 185,

4. A pavement F 21 6 long, and Fi1g 3 broad; What
the dimenfion }———F 327 10 6. -

5. A painter has done a pillar of 6 f 3 i in circumfe-
rence, and 14/ g i in height: How-many f{quare yards
of painting docs that amount-to *=——10y, 1f, 0% i.

6. A pece of wainfcot F 20 4 long, and 10 f deep;
How-mapy fquare yards? —z y, 4 £, 74.

2. Sokd

7. A box F7 5long, F3 z broad, and F2 8 deep.
How-many foot fquare ?—F62z 7 6 8, -

8. A flome, F 4 6 long, 2 g broad, 3 4 deep: How-
many folid feet }——F 41 13

9. Ina piece of timber, length 14/, breadth 3 g, depth
4 §: How-many fquare feet? F231 10 6,

10, How-many yards of diging in a wwe//, F 17 6 deep,

}4 broad, and § 7 long, on the mouth ? eememe——ee
121 8 3.

MULTI.
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MULTIPLICATION
. i. Sums 5,
1. Simple. '
70043 x 174664798’

1897659700 X 780
1480174566ce0 - 12234046446314

2. Compound

1 s d q b oz dw gr
11 x 16578 9 3 2——15736 10 12 16 x 12

182363 2 z 2—188842 7 12 o©

ii. QUESTIONS ™.
1. What is the produé of 76, multiplied into 3 and 7?

—760. .
2.7If 1 yard coft 2s 3d; What will 60 yards coft?
T—L 6 15. !

3. If one man’s pay be 3s; What muft 4o men have?
—_61 '

4. There are 124 men employd ~to finith a piece of
work ; and they are to have 31, each man: What will the
work come to?——372/. A

5. If a hogthead of tobacco coft L 3 7 9 1; What .
will 729 coft?=—/ 2470 4 11 1. d

6. An

38 Multiplication being the re- | 19 To the following queflions
werfe of divifion, the learner may be | may le add.d, thefe q/g the article
referd to that bead for plenty oj):':{- Praét/[:, under the bead ¢ If une
amples; for bis further excrcife, ‘and | they be.ng, all, of the nature of the

‘O’h the proof of the feveral opera- | 2d and 3d guclions bere,

s there, ¥, Divifion, p. 34 14 9.
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6. An army of 1ocoo men, havihg plunderd a city,
took fo-much, that, when it was fhard ameuyg them, each
man had 27 1: What was the value of the plunder
270000 /. )

- 7. What number is that, which, divided by 1 2 3 4 §
6 7 8 o, will leave no remainder ?—e—362880.

8. There wete 40 men concorj;d in'the payment of a fum
of mony ; and each man payd 12711: How-much was
‘payd in all?———s0840/.

“ 9. What is_the content of a fquare piece of ground,
whofe length is 28 perches, and breadth 13 ? — 364.

10. If 1 foot contains 12 inehes; How-many inches are
there in 126 feet? 1512 iaches.

11. How-many diamonds, of 16 in a fquare inch, will
pave the globe we live-on ; fuppofing the ambit 25040 -
miles ? ang What would be the value; fuppofing each dia-
mond worth 1001 }—-12813844858011648000 diamonds ..
1281384485801164800000 pounds.

NUMERATION
' READf o

(1) 88. (2) 100. (3) 104. (4) 4000, (5).40,0co0"
(6) 4,006. (7) 50,505. (8) 600,004. (9) 18.700,c07 -
(10) 8.000,080.018,008. (11) 100.000,000. (12) 269,

000,000. (13) 999,999 (14) 22,011 (15) 72.
WRriTE
in arabic charalfers
{1) Bighty-eight. (z) A hundred. (3) A hundred

and  four, (4) Four, thoufawd. (5) Forty thoufard.
G ' . 6. Four

-
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6. Four thoufand and fix. (7) Fifty thoufand, five hun-
dred and five. (8) Six hundred thoufand, and feur. (g)
Seventeen millions, feventeen-hundrcd thoufand, and feven.
(10) Eight trillions, eighty millions, eighteen theufand, apd
eight.

11. Ten thoufand times ten thoufand, Rew. v. 11. (12}
Two hundred thoufand thoufand, Rew. ix. 16. (13) A
million wanting one. (14) Twenty thoufand, twenty hun-
dred, and twenty, favenine. (15) Sjx dozen.

PRACTISE
I. If one:

What is the Price, or Value

: oF
()9 (2) 95. (3) 100. (4) 1000. (5) 69 3. {6}

cwqrlb oz bufh pec gal pint
123 2010. (7) 63 1 1 7.

AT
¢ | ..per Picce, Hundred-sceight, Bupel, &.
—| Dsi (2)S4 15 (3) 55 25 (4) Lz
(s) S4 13 (6) D833 (7) S3

1. (2) St 11 3. (3)S21. (411
(5) St 514 (6) D3i3ds. (7) S

2. (2)s3 10 2. (3)s4 2 (4)12 g
§) sz 10 2. (6)d6 13338,

3. (2) sg11 . (3) s6 3. (4)13 2
)s4 3 35 (6)dg2i3il (7)s3 11 1.
1 1. (2) sg 10 3. (3) s10 5. (4)l5,
72 3% (6) st 3 1:%%. (7) s

—

W
-
.

(*2)
N

o [ L ™
HNooeIN0 o

~ A
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N

N
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- Practife 6y
73 (3) 11155,
47 15 (6) 546
P
3

—
-
0oL @

Lo -.L)

.t)__“_F .

8O

(¥
e

. (3) 1z 7 11
03. (0) s6 21

—

CX-N

S —
13

-
~,

5
(2131 4 1. (3)1347 (4)
5 10. (5) 12 4102 (6) 58
(7) 1271 0 ogy.
mr. (2) 1313 21, (3)13 17 10
8 10 10. (5) 12136 35. (6)sg 11
2 (7)) 12 8 11 o, )
1. (2)14903. (3) 141309 (4)
6.1(5) 163513 6) s121 2

g1  (2)1g 12.93. (3) 15 18
1597115.‘(5 4261} (6)51’5

9
2.

1. (3) 17 7 11,
9 25. (6) s19 1

2 (3 1
6 103 3. (o) 1194./
1

. 1529 3 ()llql8
)115976. ;)lnl6xz €1
22}?%2 (71 1024137 .
L4 08 1. (2) 1463 153 3.  (3) 14%9
& . (4) 14892 14 2. (s) 335 3 0 oz (0}
62 19 ro o,,w (7) 1310 12 2 24,

Gz - I What'h



. w0 Pralife Arithm

II. Zhat'll one?
What is the Price, or Value

OF
one Vicce, Hundred-weight, Buthel, e,
. AT
the .rate of

s d q
19 2 1 for (1) 9. (2) 95. (3) 100. (4) toco, &c *°.

&cAnsw. () sara2d (2) 9953 (3).9 9ce (4)

L furtber exemplified

i in queftions, wherein any thing is rated

at fo-much per cent *°, .
. fuch

W Tévgany, or all the quefions, | this bead [What'll ons £
weder the former bead [If one] bes | Quet, (1) If 9 picces ¢R s19°2
wng ivvertedy voill afford [o many | 15 What «uill 1 picce #~—Aniw.
Quchions quith their arfaers, mnder | 52 1 334 (2) &e.

2" NB. An Example, operated, avill make the application
of the [iveral particulars, under mentiond, eafy and familiar,
Be it therefore enquirdy in the affair of parchafing of focks.
w———Queft. 4r 124§ per cent, What is the purchafe

e 758 17 10 ==
-£~/!;5/w. (1) The o] xS . . . 10
Stating is 100: 124 7588 18 4 —
§::758 17 10:(2) Sought’ N
Tkerefore, to abbrev- A —
date the wvork by prac- %,20 3= 15177 16 8 —
~tifes. . Muitiply the X' 47= 3035 11 4 —

| | Jim
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Practife 71
- fuch as’ ' ‘

AVERAGE 2°, BROKERAGE:*!, CoMMIssioN 22,
Insurance *3, PRIMAGE **, STowaGe **,

&e,
G 3 t. What
JSum ta be purchafd by -~ 4 = 379 8 11 —
. the exce[s above 100, - 3 = 9417 2 3

wix. 343 ..And the
produét of that, plus

St c———— S— -

Amntsto.. 18687 14 1 3

the given fum, is the that is * 186...17 6 1
. purchafe ) ~-ofought, . 758 .. 17 10 —
‘Purchafe:  g45.. 15 ‘4 2

_® The remainder of 18687 1 (¢, (divided by 100, to-awit
I 87 14 1 3) walucd,. according to the direitions given in

she former part, p. 79, wote'cc, £.:87 14 1 3
gx’ve:, as in the margis, S17 X .. 20 | taking-in
o 1. S.17]54 ( the fubdi-
12 | wifions,
d..6|49 | as in com-
4 | mon re-
g . - 1lgg | duction.

20 Avetage is the queta, or pro-
Portion, awbich each proprietor in a
Pip or loading, is adjudgd, upon a
reafonable ¢fimation, to contribute,
Sor defraying fuch damages, as a
weffel or ‘the goods tbmjof may fiif-
tain, from the time of its depar-
tare to its return. Petty-ave-
rage is a duty, which thofe mer-
¢cbarts, who j{;d goods in another
man's fbip, pay to the mafler
thercof, for bis care of them, over
and above-the freight,

21 Brokerage is the mony pavd
20 brokers, for belping mercbants or
Jattors, to buy or [ell them goods,

22 Commiffion, or falorage, or
provifion, is an allewance given to

a faflor, for [elling goods put inse
bi{band: {y bl{ mpglgcr. ?

23 Infurance fs fecurity given in
confideration of a fum of mony payd
in-band, to make-good fhips, mer-
chandifes, boufes, &Pc. 10 the wa-
lue of "that for which the praemium
is receivd, in cafe of lofs by florms,
pirates, fire, &e,

24 Primage, a duty, appointed
(8 a fatute of I, VIII) to e
payd to the mariners, for loadirg a
Joipy at its fef futing-forth from
the port.

25 Stowage. the mony payd for
the j!vw:‘qg, or la'yiz[’:;- fj‘ gé&ls
ina pip, &s, )

-~
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. 3. What is the brokage (1) of L 248 12 16 at § pe
cent? (2) of L675 11 9 at 3 per cent (VL 4
10 1.48. (2) £5 1 4.05. :
2. What s the comrmﬁau (1) of L 487 18, at 2} per
cent? (z) of L 7528 12 6 3, at 2 § per cent?
(1) £ 10 19 1#%. (2) £ 207 © 9 2-&5.
3fCWhat9comcs the infuraite 2! L 148 15 3 to, at 6
guineas per cenr {=———/ 937 4 9 3.
4. At 2% per cent, to what comes the infurance of L 128
11 6? 3 | SO . L
5. What is thel}:z";clmﬁ (1) of L 3287 14, bank-flock,
1083 percent. (2) of L 758 17 10, at 124 3 per cents
(3) of L 845 19 11 3, at 1053 per cent——(1) £ 3563
) 130 3.08. (2) L 945 15 4 2.99. . (3) £ 894 12 10
2.114, . . .

. il as alfo

in the computation 8f DUTIES .fayé&k '(i}x the cqﬂam«

. houfe) upon goods imparted, or exported *°. :

1. What is the Duty of g6 dozen, at S 1 8.5z pet do<
gen /'8 4 1.92. -

) 2. What

©% Here, alfo, .it‘ be ufeful to exbibit a queflion, of
. this nature, o}em!ai:—m]—%cﬁ. What is the neat Dm_‘; of

954 cw, at 21 per cemt; ] (CW . .. o ~ .0 .96 %
paying Subfidy at § per cent,| | at 2l'per ¢w . . x 2
and § (per cent) offs Im-| {L .. v . . <« + 103
poff, @t 23 6d per cwyand | | @t spercemt . . X .0§
6L (par cent ) off Pammemonm ives (L . . . 9|65
Anfw. Hawing found (as in ubfidy X 20
the margin) the neat Sub- . "« 13]00
rW'\
" fidy; £ 9 3 4.20 {‘L (fubfidy) 913
and 11 6 2.06% at g percent , . X §
e gives . (L 48|.05.
.the mneat’ Impoft: 6tlny'¢, § lego v G
addid, give [ 20 2621 - .=
g kgt or . gy e e
the neat Duty. S J . d7[80) 2

C

¥
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2. What is the duté of 108 grofs, at Sz 6.49! per
rofs 7—/f 13 14 §.4 ,
€ 3. Wha{is the duty of 496 pounds, at D 1.03} perlb?
— 2 2 +§Oe .
" 4. What zsgthedu of ewz2z 1 i5, at §6 8 perlb;
paying 5 per cent, an 3 (per cent) off >~/ 39 13 10.60.
5. What is the neat duty of cw35-3 24, 253 4" per
1b#; paying fabfidy \at g -per cent, and 5 (per cent) of ;
impoft, at 10 per cent, and 65 (per cent) off L
16 6.20. o
£ %4 What is the neat duty of ¢76 dozen, at 6/ per do--
zen ; paying old-fubfidy and new-fubfidy, each 5 per cent,
and 5 (per cent) off; and F-fubfidy, at L1 13 4 per
sent, :ocfes (per cent) Off ? e[ 649 © .60, .

PR O-

1réw . . . . . g6F
- ratzs 6d: = -{,iu
"] 12 15 3d  forthe! cw
1 Impopt; Liza
‘1 1 at 6 per cent X
' l } 72 7 6
andi- . . 3032
s |Inall: & L |75 7 o
: l20
g )s 15]oy .
11 :: slxz .
. 0 ‘¥
Subfidy . . 9 19330"
off, spercent — g ;.80
Neat + + 9 3420
I?aﬁ . 15 21 3
off, 6] per cent — 1 0.93%
) Near « .« 11 6 2,065
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PROGRESSION

I. ARITHMEYICAL

¥. What isthe laft number of anarithmetical progtefiion,
begining at 4, and continuing by the inercafe of 12, to

18 places ? e—=—2z08. .

2. The ages of 7 children increafe by arithmetical pro-

ion: the youngeft is 2 years old ; the oldeft 32: What
as the common difference of their ages?———; years,

3. 12 perfons give their charity to a poor man, in arith-
metical progreflion : the firt gave 2 pence, the laft 2 fhil-
lings. I-gow much did the poor man get?——-13s.

4. A gentleman traveld 100 Jeagues, in 8 days; and,
every day, he traveld equally farther than the preeeding day.
Now, it being difcoverd that the firit day he traveld two
leagues, the queftion is, How many leagues he traveld o
~ each of the other days. 3 leagues. So, on the 2d, be

traveld § leagués; on the 3d, 8; and fo on.

§. A traveller went 100 /Jeagues in 8 days; and, every
day, .3 leagues more than the preceding day: How-many

‘leagues did he travel a day.——az leagues, the firf day; s,
the fecond ; and fo oa. -

6. A butcher bought 100 head of cattle, to-wit, oxen;
and gave, for the Arl ox, 1 crown; for the fecond, 2
crowns ; for the third, 3 crowns, &c. What did the cattle
coft him? £, 1262 10. )

7. A man takes out of his pocket, at 6 feveral times, 6
feveral numbers of fillings; every ane exceeding the former
by 6: the laft was 42: What was the fir ?————j3 s.

8. Admit 100 flones were laid 2 yards diftant from each
other, in a dire& line; and a batket plac’d z yards from
the firft fone: How-many miles muft a man go, in gather-
ing them fingly into the batket?!——11 miles, 3 Surlongs,
380 yards. )

9. A gentleman bargains with a bricklayer to have 3 well
funk, upon thefe terms: He is to allow him three livres for

S the




L3 > o
Praxis : Progreffion %8
the firft tsife of depth; five, for the fecond; feven, for the
third ; and fo on, rifing two livres every toife, till the well

15 20 toifes deep. How much will be duc to the bricklayer,
when he has dug 20 toifes decp?~s— 440 livres.

10. A merchant has fold 100 yards of fuperfine cloth; to-
wit, the firft yard, for.1s;. the fecond, for 24; the third,
for 3s, &c. How-much did he receive for the faid cloth?
——— [ 252-10. - .

tr. Bought 1g yards of fhaloon; and gave 1d for the firft
yard; 3d, for the 2d; 5d; for the third, &c, increafing
2d, every yard. What did I give for the 19 yards ?
L1101 ‘ )

1z. A mercer {old 20 yards of filk, at 3d for the firft
yard 5 6d, for the fecond ; gd, for the third, &c, increafing
3d, every yard. What did he fell the 20 yards for}
Lz 126 . .

13. A merchant {old 1020 yards of linen, at 2 pins for
the firft yard; 4, for the fecond; 6, for tne third, &c, ins
creafing 2 pins for every yard. (1) How much did the li-
nen produce, when the pins were afterwards fold at (2 for-a
farthing ? (2) Did the merchant gain, or lofe by the fale
thereof # and, How much was it; foppofing the faid
linen to have been bought at 6d per yard i e——m——{(1) The

linen produced £ 86 17 10. (2) The merchant gaind [ 61
17 zo0. A

o 2. GEOMETRICAL

1. A threfher workt 20 days, at a farmer’s; and re.
ceivd, for the firf{ day’s work, 4 basly corns; for the fe-
cond, 1z barly-corns; for :the third, 36 barly-corns; and
{fo on, in triple proportion geometrical : I would know what
the 20 days labor came-to, fuppofing the whole quantity to
be fold for 2s 6d per bufhel?- £ 17273 -7.6, re
Jeding remainders.

2. A great Thip purfues a little one, fteering the fame
way, at.thediftance of 4 Jeagues from it; and fails twice as
4alt as the {mall thip : How far muft the great thip fail, be-
fore it (())vertakes t;_le lefler ? ~——8 leagues. o th
"« 3+ One agrees for 14 cranges, to pay only the price of the
Tagt; at a f%trthing for the -firft; a half pcnnylzhc fecond,

&c.
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&c. ftill doubling the price for th¢ next: What muft he |
give? £.8 10 8. .

43 A grazier offers 40 oxen for a farthilg a head, and
treble it throughout : To what fum will it amount § ~———
£ 63321174206592150 8 4. . )

5. A fum of mony is thusto Be divided among g per/oms
the ift, to have gol; the 2d, 150l; and fo on, in that
Eroportion (one, three times more than the other) to the

ft: What will the laft have? ——328050 /.

6. A merchant fold 30 yards of fine velvet, trimd with
gld very curioufly, at z pins for the firlt yard; 6 pins, for

e fecond; 18 pins, for the third, &o. in triple proportion
geometrical: I would know Howmuch the velvet produc’d
when the pins were afterwards fold at 1oo for a farthing ;
(2) and Whether the faid merchant gaind, or loft, by the
fale thereof; fuppofing the faid velvet to have been bought
for 50l per yard?——7The welvet produc’d £21446599292
¥3 0 2 ... Tbe erchant gaind“x(:zg44‘>q7'7’93. 13 © 2.

7. A coffee man, vpon tlie figning of the 14t peace (in
the way ®f avagering ) for 5o guineas down, agreed to pay,
the 1t day, ope coffec berry; the fecond, 25 the 3d, 4; and,
fo on, to double the quantity every day, Wil the fame was
proclaind. {1) What aumber of berries would it amount-te,
foppofing the time 6o days;'and’. (2) What would their value
Be, fu‘ppoﬁng 1000 berries to the pound, and the pound to be
fold for ¢s? ~ (1) Berries: 115§2921504606346975 ..
(2) Their walue : 288230376151711-4 104,

8. A crafty fervant agreed with a farmer (ignorant in
numbers) to ferve him twelve years; and to have nothing
for his fervice but the produc¢e of a wheat.corn, for the
firft year ; and that produét to be fowd, forthe fecond.year; .
and {o on, from year to- year, till the end of the fayd-time.
1 would know the worth of the whole produce ; fuppofing
the increafe to be put in a tenfold proportion, and fold-out
at 48 per buthel * e 452112 4, remaindirs rejelled.

PR O-

- NB; 7889 corm- are 3 to make a pint; and 64 pims, &
h;bd. 7 Jippefa pint; 4. pints,

~
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PROPORTION

i. SINGLE

3. Direit
1. If 31b of any thing coft 3.3; What will 261b coft ?

’gf .an ingot of gold weighing 961b 9oz 12 dwts be
worth 1490 12: What is a grain of that go9ld worth e
b1 3547

3 If 1 gallon of Ale coft 8d what coft 36 gallom § s

4If a F.llon of Beer (at London) coft 4 pence: Whaq
coﬁ a barre 12 5.

§- At a noble per week, How many months Burd anay I
have for sol? 37 mntl):, 2 wesns.

6. Bought a firkin of Butter, containing 561b, for 18s
8 d What is that per 1b?~—4 4.

If a yard of Cambrick coft 12s; What coft 4 pieces,

each 20 yards? ——48/.

8. If a pipe of Canary coft 40l: How much is that per
pint 2 — 9 27333.

9. How much mutt I pay far the Carriage of 10} cw, at
the rate of 1d per 1b?———

£77-
10. If 1 ew of Chefe colt 375 4d; What is that per
Ibi— 432, d.

12. At 33s per cw, What is the price of 11b of
(b‘l"/f"?—’D 3 21—;1

12. At D3 2 perlb, What come cw3o 3 25 of
theefe 10} £ 50 11 g 2.

13. What is cheefe per cw at 33d perlb?——/ 1 12 8.

14. If ayard of Cloth is worth 145: What s the worth
of g pxeces, each 19 yards? £ 66 10.

15. Bou %ﬂu“ pieces of cloth, each 12 yards, at 10s 6d
per yard: at come they to’-—-—-g 75 12.°¢ ”

16.
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16. If, at s the ell, T gain 81 per cent, by my c/oth ;
What fhall I gain, per cent, if Ifelltheell at 65 3 d ?mmwme
104 £38 Ho breee weno?si o e
};., What colt 120 yards of clefh, at-3s-per yard b
18/. ’

18. A man bought a piece of clorh for 161 105, at 155
per yard. How many yards did it contain? 22.

19. A draper bought 4 bales of ¢/ot4, each bale contain-
":)15 6 pieces, and each piece 27 yards; at 116 4 per piece:

bat was the price of the whole; and What the rate, per
yard 2———Tbe avhole coft 1388 16 . . _xyara’cggll 25 .

“20. If a yard of -bread-clerh coft 18s; What coft’ 5
pieces, each 20 yards? gol. : -

21. The clotbing of a regiment:of 740 mén, comes to
3oo0l: How much is that, for each man?—7"4 1 0 3.

22. If the clothing of aregiment of foldiers, confifing of
€80 men, cofl 12574 3 8; How much is- that a°man?
—f 3 15 8:.

23. Bought 19 chaldrons of Cea/s at 29s 6d per chal-
dron: What come they to ?——/ 28 0°6. h '

24. If a buthel of coa?s coft 10d:' How many chaldron
for 1col?——66 chald. 24 bufb. : ' :

25. How many quarters of Corn for 40 guineas; at 45
per buthel ?—~—26 gquar. 2 bub. - : -

26, If a mexchant has owing to him rovol; and his
debtor agrees to pay him, for every pound, 1zs 6d: How
much muft he pay him. in all }—625 /. o :

27. A dibtor, owing feveral perfons; in all 11490 5 10
compounds with, and pays them as far as his effets will go;
which amount to ne more than 1931 8 73: How-much do
the creditors, by this compofition, receive per pound ?-—
Si1z 6. ..

28. If the Expences, in houfe-keeping,  fix weeks, amount
to lg 3 6: How-long will 100l Iatt, -at that rate ¢
05385 aceeks. : S '

2g. If anell of Holland coft 4s 6d: What is'the value
of ¢ pieces, each 12 ellsi- £ 13710, i :

30. Bought § pieces of Holland, each containing 56 els
flemith, at 35 zd per ell: What fhall I gain in the whole, if
Ifell it for 5s 8d per ellenglih?—/L 3 5 4.

" 31. A merchant bought 4 pieces of bo/land, each 12 ells,
for 71 10s: Whatdid 1 ell cot?—8 3 1].
1 32. If

"~



Praxis | Proportion  7g

32 If a dozen ells of Holland are valuedatl3 6; How
much will 8 pieces, (each piece containing 54 ells) amount-
to, at the fame rate ?- £ 118 10.

33. If a man’s yearly Jncome be 300l: What is it per
day ? §16 5 144s.

34. What coft 49392 cale-Knives, at 43 4d per dozen?
S £ 891 16.

35. How many yards of Lace for 1oolb, at 35 6d per
yard, P71} Y yarde, ,

36. How long fhall I be Leying-up 1ooool; if T put-by
@ guinca a-week ? 306 years, 15 aecks, 4 days.

37. If 1 cw of Lead coft 158 31d; What cott g fo-
ther? L 77 11 10 2.

38. A merchant fends-over, to France, 482 tons of /ead,
at 41 10s per foiher. What quantity of wine, at 30!
per pipe, muy he expe&t in return? 74 pipcs, 37
gallons. ’ :

39. If lead be fold for 17 d perlb; What is 3 cw worth?

2 2. . -

40. 1t 6 horfes eat up 21 bufhels of Oats in a week’s
time; How many bufhels will ferve 20 horfes the fame
time ?—— 50 bubels.

41. oo icamen are to have 41d per day, each: What
will Poy them for 23 months ?—/ 6037 10.

42. What does the whole Pay of a man-of-war's crew, of
640 failors, amount-to, for 32 months fervice ; each mau’s
pay being sz22 6 amonth? £ 23040.

43. How many pieces of marble, each 1} foot iquare
will Pawe a hall containing (in area) 7o fquare yards i ——
280.

44. How many ounces of Plate, at 55 6d an ounce,
will 167 6 1} pay-for }—— 244 0z. 15 duo.

45. If L of aShip be worth 1387 15s; What is % of
that fhip worth? /96 18 g.

46. If 19 dozen pair of Shoes coft 251 135; What coft
1pair? S 2 3.

147. If 2 oz of Sithcolt 2s 6d; What colt 71b ? s
o
74

48. If 10z of Silver coft s 6d: What is the price of
2 tgnkard, th:t weighs 1lb 100z 10dwts 4gr?

3 23 e
. 49 13’ a;.;ﬂgot of filver weighs 36 0z 10 dwis: What
13 1t wonth, at g« per oz?——H—,gg 2 6.

o r
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so. If a man Spexd 7d per day; How mach isthat in
a year? 10 12 11.

§1. What will an eftate .of 4oool per ‘annum allow a
gentleman to fpexd 2 day ?- 10 19 2 Coe

s2. -If a family of 10 perfons fpend 3 buibels of malt 7
a month; How many buthels will fesve them, when they
are 30 in family ?—j basbels. : :

3. A gentleman fpesds at the rate of 138 7d a-day;
ar«i lays-up, yearly, too nobles: What is his eflate worth
per anhum ? £t.47 17 11, : ‘

54. If a gentleman has an eftate of 2451 105 a-year;
How much may he jpexd, one day with another, to lay.up
60 guineas at the years end }———10s.

55. If one pair of Steckings cot zs 3d: What coft 19
dozen pair ? £ 25 13. ‘

56. If 11b of Segar coft 4;d: What ot 4817 ems

181
57 If 11b of fugar coft 4d: What coft 1cW ;e
117 4.
L‘58. If4 lCWzOf Jugar coft 21 135; What colt t1b?
— 2455 . . . tate e
59. If 11b of fugar cot gd: What muft I give for 37
cw 2z grs? én 10, AR A
6o. A gold-fmith fold a Tawkard for 101 125, at the
rateof g s 4d peroz. What was the weight of it ?——aeee
39 0z. 1§ de. .

61. Sold. 3¢cw of Tobacco, at 18d perlb: What is the
price of the whole?———/L25 4. - - B

62. If 17cw 3qrs 171b of robacco, coft 1331 133 4d;
What coft 1 0z? 14 - ‘ C

63. If 11b of tebacco coft 15d; What cot 3 hhds,

- weighing (together) 15cw tcr 19lb?— 107 18 9.

54. It } of a yard of Velvet colt s7 3; How many
yards will 1 13 115 6 buy, at that rate? 283.

65. One bricklayer, can'build a certain #2// in §6 days;
another, can build the fame in 42 days: In how many days
then can they finifh the fame ; if they work together ? e
21 days. >

€6. If a pint of Hipe coft.10d: What coft 3 hhds ? e
63/, o ; :

67. 4
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. 67. A vintoer fags-ont L. 142 10,9, in 4 feveral forts of
acine ; and of each a like quantity : to-wit, red-portat §s;
fherry, at 6s; french-claret, at-8s 8d; and..bu;%undy at
10s 64, a-gallon: What.quastity of each did he by 2—
94+ gallons. . . -~

£8. When the tun of aine coft 421, What coft 5 quart ?

104. o i

€9. What coft a pack of #oo/, weighing 2cw 1 gr 19lh,
at 85.6d per flonedmsmi [ 8 4 6 193. -

2. Inverfe = .

3. There was 2 certain Pwilding misd in 8 months, by
3120 workmen; but the fame being demolithe, it is requird
%o .be. rebuilt in 2 months. .How-many men. muft be em-
ployd about it? 4R0 men,

» - 2. If 28s will pay for the Carriage of a cw, 150 miles;

How far may 6 cw be carried for the fame money?
&5 mils, -

" 3. 18 for 5155 1have 14cw carried 136 miles: Haw-

snany miles may 1 have. 24 cw carried for the fame mony ?

w—s9l milos. . o

4. There is a2 Gftern having a cock which will empty it
in 12 hours: Howemany cacks, of the fame capacity, muft
thc}re be, to en:pty it in a quarter of aa hour? 438
cecks, . N

5. How-many pounds of Coffec at gsand gd perlb, is°
,e';ugz(li&u:value) to 4261b of tea, at 138 4d perlb?—

873% (6. S
9-6. How-many Delars, at 43 4d, muft be given for 360
guilders, at 25 2d?————)8o0. '

7. If a piece of cFrafs will Grage 56 oxen, 6 days: How-
many muft be turnd-out, that it may laft the remaining oxen
16 days }——35.

8. If 100], in 12 months, gain 61 Interefl; What prin-
cipal will gain the fame in 8 months.2~——150/,

z. If 1001 principal gain g1 intere®, in ‘1z months:
What principal will gain as much, in 5 monthsi—z40 /.

10. If a foot man performs a Journy in 3 days, when
the days are 16 hours long; How-many days will he require
©f 12 houss long, to go the }f;mc jousney in2——g4 diys, 1

2 11.

4
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11. If a man performs a- Journy in 6 days, when the
day is 8 hourslong: In what time will he do it, when the
day i- 12 hours long ?—— 4 days.

12. If a man performs a jourmy in § days when the
day is 11 hours long; In how many days will he perform
the fame, when the day is 15 hours long ? the length of the
day being accounted from fun rifing to fun-fet.—— 6 duys,

bours. = , !
9 13. If I Lent my frierd 1001 for 6 months (allswing
the mohth w0 be 30 days) How long oughbt he t0 lend mre
10001, to requite my kindnefs ? 18 days. . _-

14. Admit I /end a friend, on his occafion, zonl, for 6
months ; ard he promifes me the Jike kindnefs, when I de-
fire it; but, when ] came to requeft it, he could lend me
only 751: the quettion is, How long I may keep his mioe
ay, to recompenfc my courtefy to him ? —— 8 sromtbs,

15. How much fhaloon, of 3 qrs wide, will ferve to. Lime
g yards of cloth, of 7 qrs wide? 21 yards. .

16.. How many yards of Matting, that is half-yard wide,
will cover a room that is 18 feet wide, -and 30 feet long?

120 yards. . T

17. If 736 pieces of Mony (viz. pieces of-eight) at 48 6d
each, were equivalent to, and given for 144 pieces, of.and-
ther value per picce: What waa that value? —235 @

1006
¢ 18. 1f & Mowers can mow a common field, in 12 days:
Ja what time will 24 mower: dodt in? — 3 days

19. Suppofe €o> {cldiers were plac’d in a garrifon, and
their Proafiens were computed fuficient for 2 months? How
rany foldiers muft depart, that the provifions. may ferve
{.. »1 5 months? 482 men, L

2a. A governor of a fost has provifion fuficient for 1850
{oldiers, for 6 months: bat, How many of them muft he
difmifs immediately from the garrifon-; that the provifions
suay Jaft 3 months longer? 4$0. _ .

21. How much in length that is'3 inches broad, will make
a foot Square 2~—348B inches. - - - < -

22. A.picce of Tapefiry is 3 ells flemith wide; and 4 ells
flem:fh long; and it is requird to be lind with fomethi
that is but 3 quarters wide: I would knowhow many yar
there muft be, to comglcte the lining 2 -g.yards. - .

1. If 48 men can build a Wall in 24 days; Howymany
men cando the fame in 192 days? a6 man, ]

’ 41
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2. If 46 men enclofe "a ‘garden with a brick wwz// in 28 ~
days; How-many men will do'the fame in 64 daysPeee

men.
7 zqi If; when the: price-of a buthel of Whear is 63 3 d,
the perny-loaf will weigh g 0z': What muft the penny-
wveigh, when wheatis 45 6d the buthel? 12 ox. 7dr.
| 3 .

3 :

26. If the white-loaf ought to weigh g ounces
troy, when wg:::{s at 436d a :xuﬁ:el: Whag: on?ght itto
wieigh, when wheat isat 65 g d a-buthel ?——6 onnces.

- 27. At what ‘price per buthel is Wheat, whena y
white-loaf weighs § ounces, 8 penny weights ? if it weighs 9
ounces when' wheat is at 45 6d a-buthel. ——s 7 6.

- 28. If 15 thillings-worth of Wine will ferve 46 men,
when the tun is worth 121: How-many men will the fame

15 fhillings-worth fuffice, when the tun is worth but 81?

- men.

29. if 10 potnd’s worth of avine, at 18d- the bottle,
accommodate 30 men: How-many will the faid 10 pounds
entertal with wine, at 35 6d the bottle 1232, -

30. If 11 2s-worth of avine will fuffice a club of 12 men,
when wine .is fold after the rate of 251 4s a-hogfhead :

ow many men will 11 2s-worth ferve, when the wine -is

d after therate of 181 185 a hogthead ? e 16 men.

ii. DouBLe

.

v. If 2461 Beard g men 18 months: How long will
4381 board § men ? -— 6 monrhs, 8% days. .

2. How much will pay 8 months board of 3 men; when
‘241 55 payd for 2 years 4 months, of 7 men?
£315 500 . ’
_ 3.1f ;561b- of Brcad will. be fufficient for ¥ men, 14
days> How much bread will ferve 21 men, 3 days?
36 M. ‘ -
3 4. If 1 get 8 oz weight of #read for 6d; the wheat at
15s per boll: What bught the boll of wheat to be ; that I
“snay get 12 oz of bread fos 4d ?4——v 6 8.- :

. When wheat is at 125 10d per boll, 7 0z of lread
eo(i' 5d: How much ought to be had for 8d, the wheat

Deing 18 slemmang oz, 31 dw, 187 gr.
. b 15419 e 6. What

AN
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6. What oughit tb be the price of 415 100z of bread
the wheat being 165 5d . the boll; fuppofing that, when
the wheat is at 12s I have 80z for 4d? —83 2 2.

7. If 303 be the Hire of 8 men for § daysy #ldw-many
days muft 20 men work for 1512~z 20days. - o

8. If 7001, in half a year, raife 14} faserefls Howe
much will 4001 raife, in ‘5 years P86/ ’

9. If 1001 (principal fum) give sl 16sin 1 s What
is the intersf of 721 for g years 8 momths?—-£ g ¢ 9 2¢.

‘10. At the rate of 61 per eent, per annum; What pris-
cipal fum will raife 481 in z years 4 months (fuppofing 12
monhuon{c'u?)-—-,g 342 17 1 2§.

11. An ufsrer put-eut 861 to receive interef for the
fame: and, when it had continued 8 months, -he receivd for
principal and intereft 881 173 4d. Iwould knew at whet
rate per cent, per annum, be receivd intereft?——¢/ pe#
ot . .
" 12, What.is the istereft of 2001 for 3 yearsand 3, at §
per cent, per anNUM P e—tmemf" 87 QL. - o 0 L

13, What is- the inters, 4001 for & week, at g per
‘cent,” per' ARNAM P § 8243 - .

14. What is the interefl of 1201, for 126 days.at4rﬂ

cent, per annum ?———/'1 13 3 2338, .

15. If 7 qrs of Malt ase fufficient for a family of 7 per
fons, for 4 months: How many quarters are enough for 46
perfons, 10 months? 115 grs..

- 6. If 6 quarters of mak are {ufficient for a family.of 12
perfons, for 3 months: How many quarters will ferve a fa-
ily of 24 perfons, 12 months?——gB guarters. .

17. If 36 acres of grals be Mowd by 6 men, itr 8 dayss
How magy acres will be mowd by 36 men, in 38 days?
o 1 G20 ACTES.

18. If 1p bufhcls of Oats be enough for 18 horfes, 20
days; How many bufhels will ferve 6o hoifes, 36 days?
w60 bufbcls. . T
. .19, If 750 bufhels of oats ferve soo horfes, 6 days;
How many bufbels will farve 1000 horfes, 14 days?——

3500 bugbels.

\ 20. 1f 158 Pay § men, for 6.days; How much will pty
somenforiodapst——jl .y
EEEE I IO PR S, S 1 P
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21. If 7 men can Reap 84 acres of wheatin 12 daysy
Hew maoy men can. reap'100 acres, in 5 days? 26
men. . . o :

- 221 How mamy reagerswill cat-dewn 9 acres of wheat in
4 days; when 6 men cut:down 12 -acres-in 8 daysand 4
hours? —— 533 men. .

23. If 8 rzapers have gl 45 for 4 days work; How
much will 48 men have for 16 days work  — £ 76 16. -
24. How mamy men muft be employd to reap 420 acresy
in. 17.days: if there ‘were requird 37 men & reap 54 acres,
in g-days ? < By wen. - : -
25. If 3 reapershave 233, for 3 days work; How many

men witl eamn - 41 36 3in 16 days oo mmem,. . .
. 26, If scoo b of :Berf, or pork, ferve zgo feamen, 2
days: How many pounds of thefame will ferve 5o fepmens
9 woeks 2 ——-i 1980045, ' R

27. If a footman Trawel 240 miles in y2 days, when the

days aic 12 hourslong: Hew many ‘days may he travel 720
miles in, of 16 hours long?——27 day:. .

" '38, If 36 ‘bathels ‘of wheat, in one year, yickd 216 bue
thels : How much will 36 quarters yicld, in 6 years i—ews
one8.dubelr. . - SR

© .. ii, CoNjotND

1. If 6 Brgces'at Leghorn, make 3 ells englith ; and §
¢lls ‘englith, g braces at Vepice: How many braces at Legs
horn will make 4§ braces at* Venice? 50 braces at
Leghorn. :

2. If 20 bracer at Leghorn be'equal to 10 varas at Lif-
bon ; apd. 40 vasas at Ligbop, to 8o braces at Lucca: How
many byaces at Lucca are equal to 100 braces at Leghorn ?
e—— 100 braces at Lucca.” ™ :

. 3. If 3 Blls englifh make 6 braces at Leghorn; and 150
braces at” Leghorn, 135 braces at Venice i How many ells
englith are équal to 27 braces at Venmite bes—ig olls
‘Ql‘ﬁ' S . . .y 5 s o

4. If 7 e/l ‘of Paris make ¢ yards of Lorido ; and- 36
yards of London make 49 Dutch'ells; awd'7 Dutch’ efls, 9
fizhoms of Milan; and 3 fathoms of Milan, 2 varks of A-
ragon, and 5 varas of Aragon, 2z cancs of Montpelier ; and

g cancs
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%um of Montpelier, 10°of Thouloufe; and ‘4 ‘canes of
W, 9 ¢lls of Troy : How many elis of Trey in 100
s of Parls?——ig0. e
§- If 4 Pears; ars wiorth 2 apples;” aid:3 apples, z
onngué;nd 4 oranges,"8d: What ‘arc 1z pears worth .

6. If 60 french Pence be worth 80 dutch'pence: How
many dotch pence are 360 french pence wWorth #—480. - -
7. If 100 Ponnds Enﬁlith make.g5lb flemith; and 191b
fiemith make 25Ib at Bologna: How many englith-
uecqixfal to solb at Bologna ?se—wm g0/ englifs. - - -
8. zl& pounds at London be z:1b at Nurenburgh ;
881b, at Nurenbusgh, g2'b at Hamburgh; 461b st Ham-
burgh, 491b at Lyons: How many Ib at London are equal
to g8lb at Lyogs? ——300 /4. . .
9. If 10 pounds at London make glb at Amflerdam ; and
golb at Amfterdam, .1321b at Thauloufe: How many 1b
;tb"lfl;onlonfea{eequd to solb at London 36 4 @t
ionfe. : ' o .
lo.lﬁ’ 3)ox_mlweiﬂ1t. at A, areelgua; to2lbat B;and
§lb, at B, equalto 2b at C; and 71b, at C, equal to 31b
at/D‘:' What is the proportion” betwixt ‘A and D ?eeia
. : 3 N
hu. If 9 Yards of London make 7 ells of Paris: How'
many clls of Paris will G3 yards of, London miake ?eeeeess

FRRIE

REBATE.
L AT SIMPLE INTEREST : |
1. Difcount ... - -

7 1"What is the rebate of L7gs 11 4; o ¥ ‘mionths, at
‘wccnﬂz‘—"g 41 9% 3;&. Se ¥ el ’ Wm

’

o

L
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2. What the difcount of L $61 10, for 19 months, at § .
per cent?———/ 31 16 11 1. ' , o
3. If alegacy of 1000l isleft me in july 24, 1743 ;.10
be payd on the chriftmas-day following: What mutt I dif-
Zount; 6wh¢n 1 allow 6 per cent, for prefent payment 2 —=
24 16 11 1. LT
44.’ Sold goods for 312l, to be payd;at two 3 months
{that is, half at 3 months, and the other balf at 3 months
after that) what muft be difcounted, for prefent payment,
at 5 per cent? £ 65 14 7: .
."Sold goods fer 3c0l, te be payd at three twd menths,
foat muft be difcounted for prefent payment ! e’
L3189 T

2. Prefent worth

1. What is the pl"efcnt worth of L 79; 11 2, Tor 11
months, at 6 per cent i— 54 1 Sj—.' o ‘
2. What the value of L1161 10, difcognting for 19
months, at § per cent? £ 149 13 © 34 -
'3. If @ fegacy of roool is left me, july 24, 17253 to
payd on the chriltmas-day following: What iuft L're.
cive, when- I allow & per cent, for preient payanent f e

975.3 © 34 _

4,5‘1?5::?:0«: prefent warth of icel, at 5 per cent,
rayable at 2 4-months }—=—/ g7 11 4 3. v

4 Being obligd, by a bom;. bearing date augeft 29,
15434 .next_midfummer, 3261: What muft I pay
down, if they aéloav difcount after the rate of 8 per cent?
— [ 395 1 1.

;.’Vﬁaat is the prefent worth of 2col, at 4 per cent,
payable as follows: viz. jool, at 2 months; gol, at 3
months ; and gol, at 5 months ==y 398 © 6.

PN S '3. Sum :

1. Suppofe I recef'v'é~L7%i1‘»| 8, now, for a fum of
wony .due.11 mopths hence, allowing 6 per cent for prefent

palyment: What was the fum, due at Aift? ewsem——( 705
.2 ' ‘ )

2. There

P .
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2. There is a tertain debt, payable 19 months hence' |
but I agree with the debtor to pay me down L 149 13 0 3}
and allow him g per cent for prefent payment: How-much '
is the decbr? £ 161 10, .

3. A legacy was left me the 24th of July, 1944; tobe |
payd on the chrifmas-day following: but I.agree with the |
€xecutor, and allow him 6 per cent, for the prefent payment |
of Lg75 3 0 3: What was the legacy ?<——-1000/.

4. Time

1 The prefent worth of L 795 11 2 due for a certain
time to-come, is L 754 1 8, at 6 per cent: I would know
in what time the firt fum fhould have been payd, if no re-
bate had been made ! 11 months

2. There is L 161 30 due at a certain time-to-come ;
but 1 allow § per cent to the debtor for the prefent paysient:
of L149 13 0 3: Whea fhould the fum have been payd
without any rebatc? ~—JIn 19 months. :

3. I have reccivd Lg~5 3 o 3, for a legacy of 1000,
wlhowing the executor 6 per cent: When was the legacy
Poyable, without scbate d—mematy 155 doys. <2

. 5“ R ! . ‘. . < : . .‘ .‘;

At wha&n'to. per cent, will Ly7 2, ble 13

month; hence, produce L 254 1 8, lgf ynfcntr;z;mm?
—b prr cent. .

2. At what rate, per gent, will L 161 10, ,ﬁme:xq

months hence, produce the prefent payment -of: L.14g 13

© §}——g per cent. o R
3. Suppofe a legacy of 10001 is left me the2yth of
julys 1744, to be payd an the chrifyinas-day. following ; - but
¥ agree with the executar for the prefent prymentof Lgrs
3 o‘3tC\th was the rate, per cent, allowd fop the swopy ?
o6 per cent. o~ :

3

I aT
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II. aT CoMPOUND INTEREST

- 1. Difeount ~ . .

1. What isthe tebate of L 5zo 18 7 2, payable 3 yeara
hence,. after the rate of § per cem?~—/ 70 18 7 3. -

2. What the difcaunt of L 504 19°9 3, for 4yearsa
6 per cent? 104 19 9 3.

3. What muft I djfcount for the prefent payment of
L 643 4 11 ; payablein 6 years sime, at § per cent ?~——wm
£163 4 1.

-2, Prefmt Mrfl; S

r. What is the prefent worth of L 520 18 7 2, Ipayablq
3 years hence, after the rate of § per cent?——450/.

z. There isa debt of L 504 19 9 3, which is' not due
till 4 years hence: but it is agreed £o bcpayd in prefent
mony. What fum muft the creditor receive, allowing the
xc,ba;le of 6 per cent to the debtor for his MAny ? e

0o . _ ) .

‘. o . . .
3. If L 643 4 11 be payable in 6 years time; What is
“-the ;:refcnt worth, rebate being made at § per cent P

. 3. Sum

- 3. ¥ 4501 be receivd for a debt, payable 3 years

bence; and an allowance, of § per cent, was made to the

zehw for his prefent payment: What was the debt em—
se0 189 2. - ° ' ' -

2. There is a fum of mony due at the exjiration of 4
years; but the creditor agrees to take gool down, allowing
2 per cent on prefent payment. What was the debt ?—a

504 19 9 3. : ‘

3. If a {fum of mony, due 6 years hence, proddces 48¢c1
for prefent payment, rebate being madeat.s per cent;
Wwould know how-much the delt was te—(643 4 11

4 Time
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4. Time

1. A certain man receivd 450l down, for a debt of
L 520 18 7 2; rebate being made at 5 per cent: At
what time was the debt lable ¢ e 3 gears.

2. There isa debt of L 504 19 g 3, payable at a cer-
tain time; bat it is agreed to pay 4ool down at the allow-
ance of 6 per cent to the debtor for his prefent mony. In
what time would the debt become due, if no fuch payment
were to be made }——4 years. !

3. The prefent payment of 400l is made fqr a debt of
1.643 4 t1; rebate at 5 per cent. When was the debt
payable }——06 years.

5. Rate

1. The prefent worth of L 520 18 7 2, payable 3 years
hence, is 41;01. At what rates por cent wasParcbate made ?
-3 per cent,

2. A debt of L 504 19 g 3 is due 4 years hence; but
it is agreed to take 400l down. What was the rate per
cent, that the rebate was made at ?———=6 per cent.

3. The fum of 1.643 4 11 is payable in 6 years time;
and the prefent worth of that fum is 480l. At what rate
per cent muft rebate be made, to produce the fayd preteat
worth 2——g per cent. .

REDUCTION
I. DEsceNDING :

.

I. Descenp-

~



ot

Redittion

:

R EDUCTIO

. . I. DescenpiNG 3°

How-many L In .
A - - A : -

1 Brace - 1000 great grofs, 11 {mall profs, 11 dozen - - -
2 Deniérs © ‘1000 lvres,.1gfols, 1t deniers - - « - - - - -
3 Fartlings 1002 pound, ig fhillings, 11 pence, 3 farthings - - -
4 Feet~ = . ‘1003 acres, 3 rood, 3g perches, 29 yards, 8 feet - -
5 .Grains © ' 1004 ounces, 19 penny-weights, 23 grains - - - -
6 Inches > '." 1005 miles, 7 furlongs, 3¢ perches, 1 fathom - - -
7 Minutes’ - {oob years, 364 days, 23 hours, g9 minutes - - -
8 Nails . 1007 yards, 2z quarters, jnails - - - - . -
9 Qunces 1008 tuns, 19 cw, 3quarters, 27 pounds, 1§ ounces -
1oPecks - - 1009 weys, 4 quarters, 3 firike, 1 bufhel, 3’ pecks -
11 Pints 1010 pipes, 1 puncheon, 1 tierce, 1 sunlet -
12 Pounds * torn1 wwﬂ. i1 facks, 25 flones, 1 cleve - - -
13 Quarts torz bats, 1 hhd, 1 kilderkin, 1 firkin, 7 gallons -
14 Scruples - 1013 pounds, 11ounces, 7 drams, 1fcruple - -
15 Sheetd" * 1111 reams, 19 quires,” z4 fheets - - -

32 Wheni—e——1In Defcending, you eome tc a term, that is
not an clgupt part of th precedirg i reduce tiat, with awhay *

Sollows, to ihe term: fsugir, and add them togeih,r , o Thas (in

N

Anfw,
A
- 864858
240479
962879
43734236 £
- 482399
- - 63740034
529279199
16123
36162559
161599
1019232
s = 4420409
- - 388924
B - 292030

- 5559997

- -
II‘-.AI
- -
- e * =

-, - -,

-~ - -

1. 4.) baving brought-down acresy roods, and perches, to peropes
[160630] becaufe the nexe serm (yards) is not an aliques Nn“.

IL Ascragp—

[ )
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II. Ascenping

Tbe Anfavers before, will make as many Queftions:
e g...In 864858 braces How-many grofs. . . and
Tﬁ Anfwers to them will be the Proof of the avork.

1. MixT
1. Meafure
1. How machrIqoemu will reach round the globe of
the earth, which is 360 degrees, and each degree 69 miles
ard an half? 4755801600.

2. How many Days have patft fince the birth of Chrift,
to chriftmas 1743 ? 636630 days, 18 hours.

3. In half-a-year’s time, the fur makes his progrefs
through 6 figns of the zodiac; How-many Degrees, minutes,
and feconds, does that amount to?——180 degrees . . 10800
minutes . . 648000 feconds.

4. In 30 chaldron of coals, each 36 bufhels, How ma-
ny Pecks?. 4320.

5. If a piece of ground contains 24 acres, and an inclo-
fure (of 17 acres, 3 roods) be taken out of it; How many
Perches are there in the remainder —— 1000.

6. In 47128 nails of Holland, How many Pieces, each
12 yards? 24§ pieces, § yards, z quarters.

7. If a vintner be defirous to draw-off 2 pipe of canary
into bottles, containing Pints, gsarts, and tawo quarts;
each an equal number; How-many muft he have ?—a——
144 of each fors.

8. In 4 pieces of cloth, each 14 yards, How many
Buarters and nails ? 224 quarters . . 896 nails. .

9. One field contains 7 acres ; another, 10 ‘acres; and a
third, 12 acres 1 rood; How many Sbares, of 76 pcmh;s

: cach,

of the preceding ( perch) procesd mo | ing, baving reduced the fee,
J “;‘bf: Jﬂvnumrﬁ:: )M,Zwbavidg q:?rd:, u"gercbn 5 in order to:::
(';:; s the perches to the term fought | Iue the remainder 541.920] multiply
Yers ;f’ cet) by [1089] the guar- | it into [1089] the quarters of feet
i n;et B @ perch ; reduce the | in a yard; and divide the produft
&d them {‘m to feet [269] and | by the eriginal divifor: the quotiont
£ the nmumber of fect in | will be guarters of fest s [to-wit,

A£C3 .dtrn, 3 roeds A che bich alued il
NG s de) 3 B | to7s - 1] whi (o)
43734236 ela Afcpad-
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cach, are containd in the whole?——061 Bares, and 44
perches over. . . _

10. How many Times does the wheel, which is, 18 feet
6 inches over, turn between London and York, which is
192 miles? 54797 times, and 186 inches over,

11. In 10 bales of cloth, each 10 pieces, each 12 yards,
How many Yurds ?——1200. v

12. Whatis the value of 1 yard of cloth; whereof 48
yards coft 151 108 4d?—86 § 24.

2. Mony

1. Four men brought, each, 171 10s (value in gold)
mto the mint, to be coin’d into Guineas: How many mnft
they have ? 66 guineas, 14s.°

2. There are 1z purfes, with each rz guineas; How
much Mony is the fum ?—( 151 4.

3. There are 7 chefts of drawers; in each of which
there are 18 drawers ; and, in each of thefe, thereare 6 di-
‘vifions; in each of whichthereis 161 6s 8d; How much
mony is there in the whole?-——lzg;;S .

- 4. There are 341 173 to be divided among 17 men;-
Hew much is it a-Piece 7—£2 1.

§. A certain ground-tenant was behind with his Iandlord,
for 16 years Rent, at 51 105 a year; How much was the
debt?——88 /. - :

6. Eight men have equal fhares of a ftock of 1461 16s;
What is each man’s Sbhare #——/(18 7. -

3. Weight ‘

1. In 17 pigs of Lead, each weighing 43 cw; How
many Fothers #——4 fothess, 2 cw, 3 grs. .

2. In 17 ingots of filver, each 270z 10dwts, How
many Grains ?=———224400.

3. In470 parcels of fugar, each 261b ; How many Hun-
Ared-aweight # —Cw 109 o 12. '

4. A goldfmith, having 3 ingots of filver, each weighing
270z, was minded to make them into fpoons of 2 0z;
cups, of 5 oz; falts, of 1 0z; and fnuff-boxes, of 2z

Ia2 «;
f
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oz; and to have an equal number of each: the queftion
is, What was the Number ? 8, and 1 oz over.

5. In 461 great pounds of Morea filk, How many Ous-
¢s, and drams ? 11064 0% .. 17-024 dr.

6. In 17cw 1qr 61b of fugar, How many Pareels, each
17lb2—114.

7. How many Porringers, each 11 oz, are in 19lb 1002
v1 dwts of filver ?——21, and 151 duwts over.

8. In 8 hhds of tobacco, each weighing neat 7 cw;
How many Pounds ? 6720. ‘

g. In 672 great pounds of filk, How many common
pounds >——1008.

1o. In 480 common pounds of filk, How many great
pounds ?——320.
11. In 101b of filver, How many Speons, eachg oz 1o
dwts? 21 fpoons, and QO dwrs eer.

12. In 4560 grains of gold, How many Tea-/pooss, eac
half an ounce?—19.

SUBTRACTION

SUMS %

SIMPLE

From 31261812 312617127 71261871 7612641
Take 19879128 173121712 25571914 591G817

Remains 11382684 139195415 44689957 1701824

CoMPOUND

L S§ D Q Cw Q Lb O
Between 325643 16 7. 1—139 2 18 I}
And . . 156798 19 9 2 16 3 2z 10

Difference: 168844 16 9 3 32 2 24 3
. Lent

33 A further exercife in this operation is recommended under the: b:éd of
\l‘{dxmn, oo 1,7 I,
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I s dgq I s d q -

Lent 136 17 11 1——462 17 10 Z
Payd 10619 9 2——39319 7 3
Due 2918 1 3 68 18 2 3

s 4 I s &

Borrowd 6134 15 63——6734 16 8%
Payd . .. 1687 17 93——5279 18’ of.

Owe . . 4146 17 8% 1454 17 11%

ya qrs na  ta hhd' ézl gd qu
Bought 171 2z 1——16 2 WO—PF7 ¥
Sold: .. 161 3 2—12 3 20——2§ 3.

XL

Hawe .. . 9z 3 3 2 §3 4V ¥ B

QUESTIONS,

1t A man borrowd 30l, and payd (impart) 121 108%:
Plow much remains unpaid ? 17’ 10..

2. King Charles I was beheaded‘in the year 1648 ; How-
many years was that before king William came to the:
crown; to-wit, in 1689 ?——41. .

3. Asowes his: brewer 1061 108';: B owes himga1 48
101d. How mueh does one: owe more than the other?”

& 5 51 2. }
4. What fum. is that;- which; taken ftom-1001, leaves-
481 78 63'd! L5111z § 22

5. There were 4 bags of mony,. containing, as' folowsy.
viz.. the firft bag 341;. the fecond, gol; the third, 100l;:
and the fourth, 150l; which were to.be payd by feverali-
perfons.. But,.one of: the bags being loft, . there was bwt.
234} jayd. I would know which bag was waating ?—

ag

100/-bag.
6. A merchant hadvs debtorss. A,.B, C, D and E;;
which, together, owe him 11¢61}. B, C,.D:and E, 10--
gether, owe him 7371, What is A’ debt?—gq19/.

7. What fum is that, . to which, . if' I add L 40 19 13%;:
- shefum willbe L 509 11" 42—/ 468’19 4. .

8 .'Fhe fua runs through the zodiac in 365 ddys, - 5 hool™
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49 minuts; the.moen in 254 days, 8 hours, 48 minutes
What is the difference of each period?~—104d. 21 4. 1 m-

9. The fum of two numbers is 1964; and the leffer of
them is 856; What is the greater ! ——1108.

" 10. Two perfons are of different ages; the elder of them,
A, is g5 years, and 5 months; and the difference of their
age is 32 years and 6 months; What is B’s age?—62
Jyears, 11 months. :

11. George II, king of great Britain, was born o&tober
30, in the year of our lord 1683; How old is he this year
(1748) o&. 30 ?——~065 years. . :

12. In the year 1174 Henry II conquer’d Ircland, and
annext it to the title of the crown of England ; How long
is that ago, this year, 1748?——574. )

13. What number is that; which, being added to 168,
makes the fum to be 205 P———37.

14. The fum of two numbersis 517; the lefler is 4q;
What is the greater?——477. :

15. The greater of two numbersis 130; their difference
is 49: Whatis the lefler number ?——81. -

16. There are three towns lie in a ftreight kine, to-wit,
London, Huntingdon, and York. Now the diftance be-
tween the fartheft of thefe towns, to-wit London and York
is 19z miles; and from Londen to Huntingdonis g7. I
wol d know far itis from Huntingdon to York. 135
miles. :

. 17. A robbery bcinE committed on the highway, there

?as affl.'e% on a certain z}ndrl;o:i,h i:h:he county of Yo&rk, the

um of L 373 14 8; of whic 4 parithes L3z
16 4 a-piece?; the 4 hamlets, L 28 3 10, eag): the34
zownﬁxips, L9 19, each; What was the deficiency 2——

29 18.

1. What is the neat produce of 20 barrels of Anchawies;

Wach, grofs, 331b; tare, percent, 10lb =g 6o 2.
- 3 2.1
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2. In 12 buts of Currants, each 7¢w 1qr 10lb, grofs;
ta.re,6 per cent, 16Ib; How much neat weight }~—Caw7 5
1 26 14.

3. 'VS"*hat is the neat weight of 3o barrels of Figs, each
2cw 3qrs, grofs; tare, per cent, 14lb?——Can 72 21.

4. In 29 bags of Hops, containing grofs, 88cw 1qr

19lb; tare, 41b per cw; How many neat }———=Cw 85
1 2. :
5. Four barrels of Indigo, containing, each, as follows:
(1) cw4 1 10; tare, 361b. (2) cw3 3 20; tare, 2glb.
(3) cw4 o 19; tare, 32lb. (4) cwt o o; tare, 35lb:
How many pounds neat ? 1709/b.

6. What is the neat produce of 17 barrels of Por-aft ;
each, grofs, 2031lb; tare, 10lb per cent }——/b 3142 14.

7. In 46cw of Pruans, tare 16lb: How many cw
neat ? Cw3g 1 20,

8. In 70 bales of Smyrna-Si/t, each 3171b grofs; tare,
per bale, 161b; How many Ib neat }——21070 /4.

9. What is the neat weight of 30 bales of cyprus-A/k;
each weighing 249lb grofs ; tare, per bale, 14 lb e
7050/b.

10. In 17 chefts of Sugar, weighin%xzo cw 2 qrs, grofs 3
tare, 1761b; tret, 41b per 1041b: How many cw neat?
Cw 14 1 12,

11. In 16 hogtheads of Tobacco, each 5cw '1qr 191b
grofs ; tare, per hogfhead, 100 1b; How much near weight?

~Cw 72 1 20. .

12. Suppofe 15 cw 2qrs 331b, tare, were allowd on
456¢cw 1qr 191lb of robacco; What would be the neat
weight?——Cav 440 3 6.

13. In 14 hhds of tebacco, weighing (grofs) 8gcw 3 qrs
171b; tare, per hhd, 1001b; How much neat weight ?——
Cw 77 1 17.

14.7 What is the neat weight of 38 hogfheads of todace,
weighing (grofs) zo1cw 3qrs 12lb; tare, in the whole,
31401b? Cw 173 3 8.

15. What's the neat weight of 3 hogtheads of tebacco
weighing, (1) cwg§ 3 18, (2) cwg4q 2 11. (3) cws I
19?7 tare, 71b per cw: tret, 41b per 1041b: clough, 21b

3CW. Cwigq 1 23.

16. What is the neat weight of 3 hhds-of tobacco, weigh-

ingas follows: (1) cw3 1 2; tare, 8olb. (2) cw3 z 13
’ tare,
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tare, 80lb. (3) cws 1 12; tare, roolb¥—Cwg 3 .7.
17. Three hogtheads of tebacco, each containing, as fel-
fows: (1) cwg 1 17; tare, golb. (2) cw6 2 10; tare,
871b. (3) ews 3 20; tare, 851; How many pounds
meat ? 174§ ’
18. Six hogtheads of tobacco, each containing, as follows:
(1) cw4 3 21 ; tare, 761b. (2) ews 2z 17; tare; g6 b,
(3) cw6 1 20; tare, 100lb. (4) cw 4 3 24; tare, 84lb.
¢s) ew 7 1 13; tare, 10zlb. (6)cws 2z 26; tare, g8lb;
tret, 41b per 1041b.; and clough, 121b. How many pounds
aeatf——32315 /.

(LL)
EXAMPLES
- PROPI2CUDULILL

DISPOSD.

1.. Write-down nine hundred millions, feven Rundredt
fixty thoufand, and twenty:one.——qo0.760,021. '

2. What part of cw 1o 1 128 w8 1 25 1 7%
—re .

. What'is the walue- of 8:chaldron,. 3 quarters,,and’s;
buzxels of coals at the rate of 1} 153 the chaldron ?——

15 11 I K.
£ 45. Write-down the value f cach of the following num-
bers, in wordsat length :- 370087.418427900.6210003745.-
41027308751:293417604712.618002030694713. -

s- B
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S5 If the § of 6 be 3, What fhall the % of 20 be?

7 6. A goldfmith has gold, 12 oz at 41 per 0z; 8, atg 1 555
3,at 41 65 8d; and g, at 41 135 4d: What is an ounce
worth, fuppofe thefe be melted down together? -

475 3
% 7. Véhat is the commiffion of 4871 185 at 2} per cw?

10 19 1 3.
8. Whatis t?le fum of 1748, added to itlelf ? ——3496.
9.6 What is the produ¢t of 76 multiplied into itfelf ?———
776. ‘
5 10. What is the difference between 14676 and the 4th of
its-felf ? 11007.

11. When I bought 40 gallons of brandy for 618s 3d:
What is the rate per gallon? §3 2 11,. _

12. At 2% per cent, What is the commiffion of 34561
198 10d? £36 8 5 3.

13. What is the quotient of the fquare of 476, divided
by the half of its reot?——gs2.

14. What difference is tgere between twice eight and
twenty, and twice twenty-eight ?—— 2o0.

15. What number, added to the 43d part of 4429, wilk
make z40? 137. : ‘

16. There is, in three bags, the fum of 14681, viz. im
the firft bag 461 1, inthe fecond 811: What then is in the
3d bag ?——426 /. .

17. In what time will 13 men finith a work, which g
fuch men could do in 3 days, 8 hours? 1 day, 6 bours,
462y minates, :

11. What number is that, which being multiplied into
13, the product will be 221 ? 17.

19. Reduce 4 fur. 125 yds 2 feet, 1 in. 2] barly-c. to the
frattion of a mile ? — % wmile.

zo. If 3 men are boarded 9 months and 20 days, for
30l: How many men will the fame mony pay-for, at that
rate, for 4 months?— 77. .

21. Two perfons, A, and B, owe feveral debts; the
lefler debt (being that of A) is 21731: the difference is
3711, Whatisthe debt of B? 2544 /. o

22. Reduce 2 feet 8 in 1 bc % to the fraltion o‘
a yard? o yard.

23.
e
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£3. A Captain, and 160 failors, teok a prize worth

. 13601: of which the captain had } for his fhare; and the
reft was equally divided among the failors: What was each

man's part ! ——272/, the captain ... 61 165 each failor.

24. Reduce 1 yard to the fraltion of an ell>—% o//.

25. One man is boarded 3 months for g1: What will be
owing, if he remains at board 8 months, and 7 days?—

13 1§. ‘
£ z%. /s\n ancient lady, being demanded how old fhe was;
to avoid a dire® aniwer, faid, ¢ I have g children; and
there are 3 years between the birth of each of them: the
eldeft was born when I was 19 years old; which is now ex-
zmy the age of the youngeft : How old was the lady ?—

2 years.

5’7. Reduce 1 rood, 30 poles, to the fraition of an acre?
—'——'173 acre.

28. If I ride 6 milesin 3 days, when the days were 14
hours long, counﬁn&irom fun-xiﬁnfeto fetting : How long
muft the day be, I may ride 100 milesin the fame
AN E P23 bours, 23 mine

28. What number is that, from which if you take 341,

~ the remainder will be 726 ? 1067.
29. What number is that, which being added to 168,
. makes the fum to be 706 }——538.

30. Reduce 31} gallons of beer to the fralion of a bar-
rel 2 ——3 barrel.

31. A perfon comes into a bookfeller’s (who was an ae-
comptant) and afks the price of a book ; which he was told
was 8. But, as he was not willing to give it, the beok-
feller told him there were 1®0 leaves m it: and, if he
would give a pin (of 4 rows a y, and 18 to the row)
for the fisft lcaz 3 for the fecond, and fo on, doubling, for
each leaf, he thould have the boo6k ? Wl?t did it come to ?
—73. 735429.942316.2 8/ gs 2d 15 pins.

32. \i’gastg :\?Bx‘bcrsis t%ag, whichmg di\?ided by ig,the
quotient will be 72 ? 1368.

33. A farmes has 4 forts of wheat ; to-wit, 5s, 6s, 75,
and 7s 6d, per bufhel: and he is minded to mix fo much
of each fort, as will make 64 bufhels worth 6s 6d
buthel : How much of each fort muft he take r—BJ:eI:
1833 (of that of 55 per bufoel) 9fs (of 6 3) 955 (of 74)
2742 (of 74 64)-

34 A
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34. A braker bought, for his principal, in the year 1720,

ol capital ftock in the South-fea; at 650 per cent; and
?ﬁd it again, when it was worth but 130 per cent. How
anuch was loft in the whole ? 2080/.

35. The fum of two numbers is 4139; their difference
is 948: What is the lefler number ?——3191.

36. Reduce 131 buthels of coals to the fraltion of a
chaldron? -3 chaldron.

17. In what time could I travel 50 miles, (the day being
12 hours lang) at the rate of go miles in 5 days, when the
day is 16 hours ?——3 days, 12 bours.

38. A gentleman went to fea at 17 years of age: 8 years
after that, he had a fon born; who livd 46 yea.s; and died
before his father : after whom the father livd twice 25 years;
and then died alfo: I demand the age of the father when
he died ?——111 years.

39. Reduce 2 gufhels 15 peck of cornto the frattion of
a quarter }——y gr.

q40.-At 1 per cent, What is the brokerage of 2481 12
10d? L1 4 10 1.

41. Three gardeners (A, B, and C) having bought a
piece of ground, find the profits of it amount to 1201 per
annum. Now, the fum of mony, which they layd-out, was
in fuch proportion, that as often as A paid g1, B payd 71;
and as often as B paid 41, C payd 61. I demand How-
much each man mutt have per annum, of the gain ?———
A, 26/ 135 4d..B, 37 68.,.C, 36.

42 A, B, and C, freight a fhip with wine: viz. A lays-
out 13421, B 1178], C630l. The whole, 212 tun:, are
fold at 321 per tun: What fhall each man receive ? ————
A,2890/ 35 11d 333339 . .B, 2537 3% - - C, 1356 16.

43. What partof L 5 g is L4 13 §j~—~—139.

d“. At § per cent, What is the brokerage of 6751 113
P 5 T 4.
2 45. A, B, and C, make-up a flock of 1001: whereof A

t-in 409l, B 1981: and they improvd it to 19641. "I

emand what was the flock of C; and what was each man’s
fhare of the whole gain?——C’s flock was 393/ .. A’s fhare,
8038 5 6240 . . Bs, 388 17 5.280 .. Cs 771 17
0.480.

44,6. Reduce 3 weeks 1 day g hours 36 minutes to the
frattion of a month eew—et month,

47. A[
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47. A, B, and C, freight a fhip for the Canaries, worth
3656 1: whercof A put-in 3691, B ¥g71: but, by rezfon
of a florm, one third of the goods was thrown overboard.
-J would know each man's fhare of the lois? A5 Uofs
‘awas 1234 . . B's, 2¢9..C¢, 810. :

48. Reduce 3 grs z na. to the fraltion of a yard:
% yard.

49. A and B traded together, and gaind tocl. A put-in
640?: B put-in fo much, that he muft receive Gol of the
gain. 1 demand how much B put in? 900 /.

so. Reduce 12 gallons' of beer to the frattion of a
hogfhead ?——-%; hbd.

1. If a picce of clothis 2o yards in length, and jthin
breadth: How broad is another piece, whichis 52 yards in
length, and contains as much cloth as the other #¥——1!
yard.

s2. What is the value of 27 dozen, and 101b of candles,
at gdperlb? L6992 :

53. Redu[fe 6 /gallons of ale to the fraltion of a barrel?
-,3—5 arrel.

54. How much fhaloon of 1 yard 1 quarter breadth, will
Yferve to line a cloth-cloak of § yards, 3 qugrters broad?

3 yards. .
55. At 3 per cent, What is the brokage of 3451 125
103d? £ 2 11 10, :

56. Bought 28 quarters, 2 bufhels of wheat, at 4s 6d
per buthel.  What is the worth of it ? £ 50 17.

57. Reduce 13 hours 13 minytes to the fraltion of a
day ?"——1-98 da_)'-

8. If a man earns 25 6 d 2qrs, per day; How much
is that for 19 wecks, fundays excepted?—( 14 9 g.
° 9. If the rate of carriage 1s 1 penny for 1 pound
weight, carried fo miles: How far ought 1 pound to be
carried for 15 fhillings? 374 miles. :

60. At 108} per cent, What is the purchafe of 32871
145 South-fea tock ?—— [ 3563 o 10 3. :

61. A, B, and C, traded. together: the firft layd-in]
dont know how much; B put-in 20 pieces of cloth ;- and
C put in gcol:.and they have gaind 10001 ; whereof A
ought to l.av: 3-ol; and B, 4col. I demand C’s fhare;s
How rinch the £ man laidein; and What- the twenty
pieces of cloth viv  orth?——Cs fbare was 2504 ..
Alaid-in 7c0l .. Bs winido was worth 80f, - -

6z. Re-

|
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63. Reduce g oz (troy) to the fraction of a Ib.—— 3} /6

64. C hascandles at 65 per dozen, ready mony: but, in
barter, he will have 6s 6d per dozen: D has cotton at
gd perlb, ready mony. I demand What price the cotton
muft be at, in barter; alfo How much cotton muft be bar-
terd for 100 dozen of candles? —The cotton muff be g d
3 g per pownd,’ in barter; and.. 7cw og 16/b of cotton
‘maft be given for 100 doxen of candles. )

65. lglow many ducats muft I deliver at Venice; to re-
ceive, at London, 1781 25; the exchange being at 45 4d
per ducat? — 822 ducats.

66. When wheat i; at 1z s per buthel, the 6-penny loaf
of bread weighs 1 Ib 40z (troy-weight) What ought it to
weigh, the wheat being gs 6d per bufhel? 16 oz
1457 dw. :

67. A Travcller would change goo french crawns; at 43
6d per crown, into fterling mony; but he muft pay a half-
penny per crown for change: How much maft he receive?
" 111 g 2.

GS.IWhat ?vas the price of wheat when the penny-loaf
of bread weighd 8 oz; the ftatute being that it muft weigh
10 0z, the wheat at 125 the bafhel ?——15 s,

" 69. Whena fator takes 11 per cent for his commiffion
What muft he have for 7431 175 3d?—/7 8 9 154%%.

70." At 124} per cent, Whatis the purchafe of 7581176
10d, India-Stock—/ 945 15 4 2.

71. In 117 times 406 piecés of cein worth 3s 83d a-
piece : How-many reas at 20 for 3d?——14145040.

72. Two merchants in company gaind 1-01. A laid-in
fo much, that (for his fhare of the ga'n) he muft have 60l. B
laid-in 720 ducats'at 6s 8d yer ducat. 1 demand how
much A laid-in, and What the ducats were worth e
A laid.in 3601; and . . The ducats aere avorth 240/

»3. Reduce cw3 o 8 9 137} to the frattion of a tun.
— 12 .
© 4. "I here were two merchant:, who traded in company :
the firft laid-in the fum of 640l, and took 3 of the gain:
#How-much did the fecond merchant lay.in >—— 384./.

75. Three pound weight of bread coft zs 6d, the wheat
at 148 the bufhel: Whatis the wheat worth, if I pay 3s
for the fame weight of bread?——8 11 2 13,

.. 76, What number ‘is that, which, being multiplied by
15 ; the produd will be —}?E—-,'s.

==, What
o«
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77. What is the intereft of 641 for 1 year; the rate of
intereft being 51 103, to 1001, for 1 year? L3
10 4 3% v

78. 3Whav: is the valoe of ] of 20 fhillings?—S 12 6.

79. What number is that, from which if you deduét the
25th part of 22525, and to the remainder add the 16th of
9696 ; the fum will be 1440 2——17;5.

80. In what time will' ool yield 401, intereft; When
861 does it in 4 years, 8 months >——20%% months.

8t. In 672 nine-pences How many thirtcen-pence-half-
pennies ? 448. ‘

82. What fraction ‘s that, to which if yoy add Z, the
fumn willbe § =13, '

83. At 61 per ceat, per annum, What principal fum
muft ‘be employd to yield 61, in 2z years, and 6 months?
——£45 3 2z 235, _ ,

84. In 100 thirteen-pence-half-pennies How many nine
pences? 150.

85. What number is that, to which if you add 73, the
whole will be 12} 2—47;. _ o L

86. Of what principal fum did 201 intereft arife, in &
-year at the rate of 5! per cent per annum? 4007, .

87. What number is that, from which if youtake §, the
femainder will be § ?——23.

88. What number is that, from which if you take 133,
the remainder will be §5 ' —14;3.

89. If a piece of cloth is zo yidrds in length, and 3 in
breadth: How-broad is another picce, which is 12 yards in
iength; and contains as much as the other >—— 13 yard.

90. What number is that, which being divided by 3, the
quotient will be 21? ‘I-ii
" 91. In 672 englith ells How many yards englith } ——

o.

492. At 1053 per cent, What is the purchafe of 8451193
113d Million-bank. -£ 894 12 10 2. .

93. What number is that, which being multiplied by 3,
produces § ? 3 R .

'94. The remainder of a divifion is 423; the quotient,
s235: the divifor is the fum of both, and 19 more. What
wazc the number to be divided ?=- -366318. S

5. How much fhaloon of 1 yard, 1 quarter breadth,
wil? ferve to line a cloak of § yards.of cloth, 3, quarters
brodd ?em 3 yards. . o :

96. In

‘ipe
e

/
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. 96. In 642 nobles How many crowns }—856, = .

.~ What number is that, from which if you take % of
irfelf, the remainder will be 12— 2o.

98. If the rate of carriageis 1 penny for 1 pound-weight,
carried 5o miles: How far ought 1 pound to be casried for
1’5 fhillings? 375 miles.

9. What part of 25 is § of an unit? o

#co. In 856 crowns How many nobles :—o642.

100. I would plant 2¢72 elms in 14 rows, 25 feet afun~ -
der: How-long will this plantation be?~——616% fatboms.

ror. What number is that, to which if you add its own
%, the whole fhall be 20? —12. ' -

103. When wheat is at 125 per buthel, the 6 penny loaf
of bread weighs 11b 4 oz (tioy-weight) Whatonght it to-
wcigi; the' wheat being g9s 6d the bufhel 76 ¢z

1 4 dw.
4’3134. ‘What rumber is that, which makes g to be the Z of
135, .

105. Wshat was thé price of wheat, when the penny-
foaf of bread weighd 8 oz; the flatute being, that it muft
weigh 10 0z, when the wheat was at 12 5* the bufhel 2~
I TR " .

106. In 672 guineas, at 11 1 8 per piece, How man
pounds fterling ?g—--— 728. : iy y

107. If a cannon may be difchargd, at twice, with 61b
of powder; How many times will 7 cw 3qrs 171b dif-
charge the fame piece? 295 times.

108. A brigade of horfe, confifting of 384 men, istobe
formd into a fquare body, having 32 men'in front: How-
many ranks will there be }——12.

1cg. What is the price of 32570z at  of a penny per
ounce ? £37 1001

110. If 3 ef a thip he worth 37401, what is the whole.
worth ? £9973 6 8. )

111. Three pound-weight of brezd coft 25 6d; the
wheat at 14 fhilling the buthel : What is the wheat worth,

if I pay 2 for the fame weight of bread?——S811 2 13.

112. A young ‘man receivd z1o0l, which was % of his
e'der brother’s Hyortion: Now three times the elder brother’s
portion was ha, of the fathers eftate: What was the eftate 2

1890 /. ’ ’

3. Re-?uce 4 inches to the decimal of & yard ——
JdlLIIIL. K 2 '

~ ‘ 114, Wha

e
.

it?
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114. What come 6-8 unds to, at 3 of a penny per
pound? £ 10 12 Z Fe i pc Y pe

115. Afa8or botight a certain quantity of btoad cloth,
and drugget; which, together coft him 811. The quan-
tity of broad.cloth that he bought, was ¢d yards, at'183

yard: and for every § yards of broaj clath, he had’

yards of drugget. How mamy yards of dmgget bad he’;
and how mauch did the'drugget coft him per yard fe———-go
yards of drugget, at 83 per jard.

116. A certain ufurer lent-out gol, for 12 months; and
seceivd, principal and intereft, 9)1 8s. Atwhat rate per
cent did he receive intereft -

TR Havxrg beught 40 yards of cloth 3t Sspc. yard;
and 70 yards at 12 fhillings; What s the value of both,
Jpieces? -——— 53/,

116. What the value of ,3141b at } of a penny per
pound?—/ 11 1. 10..

117. Two men depart both from one place the one goes:
rorth ; and the other, fouth: the one goes 7 miles a-day ;
the other, 13 miles a day How far are they diftant the 1z
day of their departure ?——216 miles. :

- 318. Reduce 4 cw 3qrs to thedec:ma.l of 4 tan, ——

.228, .
119. What is tie ynee of 587z gmns at§ of N penny
per grain.——.

120, A werch t bought 8 tuns of wine: which havin
receivd damage; he fells it for 4001, and 12 (per ¢ent
lofs How much did it coft him per tun? and Haw

did he fell it per gallon, to lofé after the faid rate ? e
Coft <61 portun . . Soldat 35 11d 2505 q-per gallon.

121. What are 3296 grains worth, at } of a penny per
_grain? £ o 6.

122. Two men depart both from one place; and both go
the fame road: the one travels 12 miles every day ; the
other, 17 miles every day. How far are they diftant the
tenth day afeer their departure? 5O miles.

- 123. If a gentleman has an cftate of rcool per annum;
How much may he fpend, one day with anotber, to lay-op
threefcose iumeaf attheyear'send? ———f 2 11 445

124. What number, diviced by 419844, will quore 9494..
and leave juft a third part of the qtmfor rem.ining ?-
3986138884. A

FRY

xz, Xf
"
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' 125. If 761b of cinnamon, coft 40l 10s 8d;-and 1cw
of nutmegs 591 145 8d: I demand What is the- price of
“'three ounces, one with another i ——2 1. . N
" " y26. The fum of 2 numbers is 360; the lefs is 1145
What is- their (1) difference (2) produét (3) and Jarger
quote }—(1) 132 (2) 28044 (3) 2% .

127. Whatis the price of 2522 drams, at { of a penny-
per dram ?=——[ 16 9 83, , .

128. A grocer deliverd 1 X ew 3grs 10lb of tebacco, in:
the roll, to be cut and dried: and, when it came home, i
held-out 16 cw oqr 14lb. I would know how much was.
lok in every pound; and alfo, fuppoling it coft.in the roll -
85d per Ib, and the cuting 1} perlb: 1 demand what it
now ftands him in ?- Loft. per pound, 1.0z 81333 dr a.
It fands bim in £87 § 3 135 . RS

129. If tallow be fold for 4d perlb; Whatis the value ,
of three tubs, each 3cw. 1 qr 10lb grofs; tare, per tub,
zglbi—/L17 9, o

" 230.- What pumber, multiplied into 72084, will - pro-
duce 5190048P—72. R
131. Shipt, from Spain, vo tuns of wine,. at 101 flerling
er hhd: payd, cuftom at.the port of Londen, 15 per gal-
. lon; the carriage, for lighterage, cartage, and. portgrage,,
amounted to 51 Afterwards, by the misfortune of a pipe
ftaving, containing 126 gallens,, I laft g4 gallons: the next:
day, 28 gallons more run-out; and, the remainder of the
pipe not baing faleable, I threw. it away, the market-price
not running high. I fold the reit for 171 per hhd: I
would know how much I gaind,. or loft, by the fale of the-
faid wine? Gaind 115 /.. '

132. What is the price of 57y2. 3qu. 4ma. at ;id.
per yard.——/ 57 6: 1.

133. A fhip’s company took a. prize of 3col; which.
was to be divided among them according to their.pay; and.
the time they have been on board:.the officers,.and mid-
fbipmen § months, and the- failors 3 months. The officers,
one with anether had 40 s per month; tie midfhipmen 3cs

" 'per month; and the falors 225, T here were 6 oflicers, 12
midfhipmen, .and. 84 failors. What muft each party have.
of the prize ; and What, each fingle perfon? The . .
offcers [ 144 4.7 1334 midbipmen, £108 3 § 233% -

< Jailors, [ 47 11 11 0X3¥ each’ man of the . . oficers
£324090. mid/bipmn,],{{'g 0 3 1, . Jailors, £0 11 3 3.

3 134-.~W~h§
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334- What number, dedofed from the z6th part .of
2262, will leave the 87th of the fame? 61 ‘
135. If 10colb of beef ferve 240 men 8 days; How
many Ib will ferve 460 men, 10 weeks?——5% 16773 13

Whs : .

136. In 672 {panith guilders How many french piftoles,
at 179 6d per piece? 7633.

- 137. What is the amoums of 10001 for 5 years and a
balf, at 43 percent, fimple intereft? — £ 251 [3

138. A ce 14 drams to the decimal of 2 Ib averdupois,
—.0546875. :

139. om? smen drink, at table, 16 penny-worth of wine;
How many men, each of whom drinks bat half of what
each of the other doe:, will 23 penny-worth ferve ? —s—e
83 mem. -

140, Sold goods, amounting to the value of 700l, .for
two 4-months; What is the prefent worth, at 5 per centy
fimple intereft }——( 682 19 § 2. .

. 141, The fpeQator's club of fat perfons, though it con-
bt of 15 perfons, is fayd ‘(n. g.) to weigh no icfs
than 3 tuss. I';ow-mnch was that per man? 4 e

142. A merchant bought 400 cloths, at 12} per cloth}
which he bipt for Spain, to-have returns from thence ; the
on¢ half in wine, at 30l per tun; and the other half in
vice, at 28 percw. How much of each muft be returnd
for the cloths ? ——— 80 tuns of wine, and . .cw 1734 1 4

O riec. - .
143. What is the price of 84 ya. 2 qu. 1 ma. at 16s
213d per yard ? L 71 14 01 :

4 ;

144. A tobacconift having feveral fortsof tobacco; to.
wis, of 12d perlb; of 16d per Ib, of 18d perib, of
es perlb; and' being defirous to make a mixture
of a cw worth at zod per Ib. I defire- 10 krow how
much of each fort he muft take 2—mi—silbr 17. 333, = 12
<17 3 133, ar 36... 17 333, at 18 .. 60 433, af2(. -
145., What comes-6gew. 3'qu 2710 to, at135 63d per
CW omem (24 T4 TN B o - ' T T
- 146, A brewer.mixt 17 gallons of ale, at 8 d per gaflon;
with 19 gallos, at 10d per gallon;:and with 40 gallons
at 6d per gallon; What is one gallor of this mixture wortk
end What the worth of tho whole quantity 2 eeen D 7 154
pergalion, . £z 7 2 the price of the whole mixture.
147, These
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147. There are two numbers; the one 48, the ether
twice as-much: What is the difference between their ,fomg
and differerice? 96. - .. S f
- 148. There are two -numbers ;;the one 63, ‘the éther half
as much ? What is the produ&t of their fquares, and What
the difference of their produ&: and. fum? +— Proda& of the
Jquares 3938240.25 . . Differemce 18go. e

~ 13g. There are- two numbers; the one 25, the qther
the fquare of 25 ; What is the fquare root of the fum of theis
fquare } —— 625.4998. C e . e

150. A merchant, at Amfterdam drew 2 bill'upon Lon-
‘don, for jool. flerling; receiving thewvalue in crowns at-48
6d ¢ and dollars, at 43; and got'an equal number of eachs
What is that.numbsr {~——~——705°%- - .

151. Seven mea, with their wives, upon examining intd
their éxpenfes for 20 weeks paft, found that they had layd-
out 4c4 !, I would know in what time z031 may be fpent
by .46 men, in the like proportiott. ———34238; <wesds,

~352. These are two number-, whofe produét is 1058
and multiplicand 46: What is the moluplier; What the
fum of the faltors; and What the difference between the
fum: of -the cubes of the fators, and the fquase of the pro-
Quét 2—— Multiplier 23 . . Sum of the faltors 6q .. Diffe-
rence 1000861, . . : N
. 283 There are two numbers, whofe dividend is 1316,
and tﬁe-ﬂwtient 76; What is (1) the divifor (2) the dif:
ference between the cube of the quotient, and the fum of
the fquares of the divifor, and dividend (3) and the cube-
root of the fum of the cubes of the divifor, dividend, and
quotient 2 ——(1)] Divisir 16. (2) Difference 1039936. (3)
Cube-roat 1236, ;

- 154. If I receive 11 crowns and 7 dollars, for 41 108
&otf; or 4 crowns and 3 dollars, for 11 155; the value of
3 crown and 1 dollar being the fame in both.: What is shay-
valge tmr—rmf 4 ¢ 1 :

“155. Suppofe a hill of exc were accepted at Lon-
don, for the payment of 4001 fterling’; for the value delis
vered at Am&rdam‘ » in flemith mony, at %1 133 6d for
one pound ferling ; How much fiemith mony was deliverd
st Amfterdam ¢——670 4. o

: 356, Two men fet-ous, at she fame time, &:nth;'ftmc
T e Nacs )

“
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place; but go contrary ways: and they travel, each of
them, 34 miles a-day; In what time will they have tra.
veld 2000 miles ?—Days 29 9 5288, . .

157. There are three numbers, 17, 19, and 48; I would:

know the difference between the fum of the fquares of the:

firft and laft; and the cube of the middlemoft ——4266.
158. If a man performs ajourny in g days, when the

day "is 11 hours long ; In how-many days will he perform-
the fame, whena the days are rg hours long - 6 days,.

Q bours

cw.—/,812 17 3 3.
l?-e'|6o_. What is the duty of 296 pieces,.at S1 10.723 per
picce }—/ 28 o g.86. ) ~
161. In 7 cheefes, each weighing 10w 2 qrs 51b; How

snany allowances for fea-men may be cut,. each weighing §.

oz 7 dr?—35633}.
162. 5721b i1 oz 5dw.7 grat L7 18 g perlb? —
L4547 13 11 3,

163. What mony,. at 3} pen ceat, willclear L 38 10, i;-

1§ year? 880 /.
164. In 81034 runlets of brandy, ~each. 18 gallons ;.
How many grofs of bottles, each & of a quart
45581 grofs, 7 dozen, 6 bottles.
165. What number is that, to whichif 3, of %° of®241
be added, the total will be 1 ?- 354 .
166. In 731 dozen bottles of wine, each 15 pint ;. How.
many hhds ? 29 hiads,. ‘fz all, 8:,_ pints. .
167. A perfon was pofle o% a 3 fhare of a copper mine,
and fold 3 of his intereft: therein for 17101; What was the
reputed value ?f the: whole property, at the fame rate?’
38004 . )
168. 6531b goz 3 dwt 5 gr, at- L1s 16 8% per Ib?
£ 10353 5 10. . :
169, Two men, A and. B, bartern “A has nutmegs,
which coft him 7s 8d" perlb: but, .in barter, will have g3
6d. perlb. B has cinamon, which coft him 8s §d per
. How muft he rate his cinamon, to make his gain, in.
baster, equal to that of A?—§ 10 8 ? .
~ 170. Sold 81cw of fteel, at 12d perlb; How much fle-
mith mony, at 33s 8d per pound fterling, am I to receiye
forghe fame 2—4 80 2 6.%%. ) .
5 171, What.

~

159: Whatis the value of Cw 227 1 14 at 31 115 64.

t
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.171. What namber is that, {rom which if you dedu& ;%
of 7, and to the remainder udd % of 47, the fum will be:
¥y . 2..:3,(" N v R

172, _Wk:at is the duty of 496 lb, at 5.055d per Ib ?—
Lz 2 7.50. ' :

-173. 1f T lend 2 man 65~1 for 22 months, How long
ought he tolend me L 953 6 8, to be even with me —— -
15 maonths. . .

" 174..Jf 48, taken from 120, leave 72; and 72, taken-
from g1, leave 19; and 7, taken from thence, leave 124
What number is that, out of which, when you bhave taken
48, 72, 19, and 7, therercitain 12 ?-—x;g. _

- 1%5. A can ao a piece of work in 10 days; B, alone, in
r3. Set them, both, about jt, together: In what time wilk
it be finithe § 5 3% days. C

176. A has ; of a thip; B, 1; C, +5; D, -%. The
mafter clears 1201 ; How-much muft cach owner have i~

. A, l60..B,30..C, 7 10..D, 22 10. :

'177. Twolmerchants, A and B, barter, Abad 13¢cw 3¢
10lb of fugar, worth 0%d perib; for which B gave hims -
'gcw 2q 20.b of figs. How did B rate his figs ? ——meee

3 1. , . : e

"178: In' what time will the intereft of L 49 3 equal the
‘proceed of L 1q 6, atufe 47 daysatany rate of mrereft
=1 8455 days. ’ .

379. Whatj?the.duty of 2¢6 pieces, at S 1 10.72} peg:
piece ! — - [728 0.9 86.

- 180." Aumerchant bought 13 cw 3q 21 Ib of fugsr, at

§3d perlb; and fells jt again for 61d perlb. How much
did he'gain by the whole ' [8 2 7 1.

- 181. [f 30 men can perform a piece of work in'11 days’s

ow-mary will accomphith’ anather 4 times as big, in one
$fth of the time }——————6c0 men.

182. If a gentleman, baving < s t0 pay among his Jan
bourers for a day’s work, would give, to every boy, 6 ds
to every woman, 8 d; and to every man, 16d. ‘The num~
ber of boys, women, and men, was the fame. What was
‘the number of each? 20. - !

- 483. A perfon, dying, lefc his widow 17801, and 12
to cach of his 4 children. 1'e had been 253 yearsin trade;
and had cleard (at an average) 1261 a-yéar, What had he
W begin with? ~~———/ 4189 10. e

e T a8k A

- ™
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184. A gentleman had 71175 6d to pay among his Jax
bourers. ‘1o every boy he gave 6d; c\r":ry womfn, 8d;
and to every man, 16d; and there were, for every boy,
three women ; and, for cvery woman, two men: What was
the number of each? 1§ éoys, 4§ wemen, QO men.
“185. What is the duty of 729 fkins, at d1.€q7 per fkin?
(5 15 C.541. .
185. £ éetcshant,‘itn Flanders, debivers sool flemith, to
receive the fame again at London ; the exchange at 355 6d
flemith per pound fterling. How much muft he receive ? —
£ 281 13 9 2. _ .
187. Part 1500 acres of land; give B 72 more than A;
and C, 1312 more than B. What will each have?——4,

4143 .. B, 486%..C, 508%. T
188 Admit 2 tax of 59! is layd on a town, for the build- .

ing of abridge; and the valug of the town-rent is goo 1 per
angum. What fhall 2 man pay towards it,” whofe ?:come is
worth 1601 per anaum ? £ 4 6 8.

1 18g. What is the duty of 729 fkins, at D1.89} per fkin?

—(s 15 0.

43 .
181. A tn.delfnan increaft his eftate, annually, a third’

part, abating 1001 which he fpent in his family; aund, at
the end of 33 years, found that his eftaté amounted to L3179
13 8. What had he to begin-with? —r1480 1.

191. Suppofe A has an eftate of ﬁ;l per annum, and”
pays 58 10d to a fubfidy ; What fhall B pay;

18 werth 1001 per annum }—S§ 11 0.

192. What quantity of water will you add to a pipe of
mountain-wine, value 331; to reducethefirft coft to 4562
the gallog ? 20% gallons.

s 192 What is the duty of 649 fkins at Do.653 per fkin?
—L1 15 5.9 ‘

194. If 5;;%1 were to be divided between two men; fo
as the lefler fhare may have fuch proportion to the greater,
8s 2 to §; What muft each man have? — Tbeone £ 38 17
v 2§ . . The other, 97 2 10 15. ‘

195. What is the duty of 1274 dozens, at §.13.28 Z per
dozen?—L 8 2 g.1 '

3%
r96. There is the fam of 10col to be divided among 3 -

men ; in fuch manner, that, if A have 31, B fhall have
sl, and C.8l. How much muft each man have ? ——
A onft bave £ 187 10. . B, 312 10.:.C, g00." - -

Lo ] . 5 197. K,

whofe eftate .
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197. If, by felling hops at L 3 10 per cw, the planter’
clears 30 per cent; What was his gain per cent, when the fame:
goods fold at_4 pounds, -and a crown?— £ ¢7 17 1.

198. Shipt, for Jamaica, 550 pair of ftogkings, at 1rs
6d per pair;, and s460.yards of ftuff, at 14d per yard: in
return for which, I had 46 cw 3 qrs of fugar, at 24s 6d

per cw; and 15701b of indigo, at 25 4d perlb. What
remains due to me of my adventure?——/ 102 12 11 2.

199. What is the duty of 479cw 3qu 261b, at S 3
3.633 percw? —L 795 5-29%- :

200. A merchant at Cadiz, receives 1500 ducats, to pay
the famg, by .his carrefpondent, at London; the exchange
‘SC 8 ;—6pence,6 per ducat. How much does it amount t0 ?—=

365 12 6. :

zo{. Lent 109 guineas, at 4 per cent: which, by the
18th of auguft (i1740) was raifd, by the intereft, to. as
many moidores, wanting zs 6d. On what day did the
bond bear date } — Fuly 7, 1733.

z02. If a tower be 384 feet high from the foundation, and
a fixth part be under the earth; and an eighth part under
the water; How much in height is vifible ? ——272 feet.

203. ‘A merchant at London receives, from his correfpon-
dent abroad, his account current: the balance of which is
756 dollars ; the exchange at 537 pence per dollar: What
does it amount to? £ 169 4 1 2. .

204. What is the duty of 22cw 14qr 15lb, at 63 8d

_ per pound; paying 5 per cent, and § percent Off ? omew
439 13 10.6¢.

205. A carrier receivd 5o fhillings for the carriage of
3cw g qrs 211b, 137 miles. How much ought he ta re- -
ceive at that rate, for the carrying 2 cw 1 qr 21lb, 279
milesp~——/3 2 1.

206. A merchant would lay-out, in fpices, g60l, at the
following prices; to.wit, cloves, at 4s perlb; mace, at -
7s; cinamon at 3s; nutmegs, at 12s; and pepper, at 28

Ib. And he would have an equal quantity of each fort.
hat is that quantity } ——400/b of cach fort. -

. 207. The computed diftance between London and York -.
is1 io .miles. Now, if 2 man fat out from London, and
walk every day toward York 20 miles; How long will it -
be, befere he gets to his journeys end ? —-72 days.  :

208. If 40 acres of grafi can be mowd by g men, in 7 *

) 3

f
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days; How many acres may be mowd by 24 men, in 28
days? 426 acres 2 rids 24 poles.

209. What is the neat duty of g6 cw at 21 per cw;
paying fubfidy at*s per cent, and 5 per cent off; impoft at
2s 6d percw, and 6%.per cent off ——£ 2z~ g 6 261,

210. 1f 48 pioneers, in 12 days, can make a trench 2

:yards long; In how many days will 162 pioncers make a
wench 108 yands f——16 days. .
214, .lou?bt 127 pieces of cloth, -for which I deliverd
3589 ells of Holland at 75 11 d per ell englith; What
“coft a piece of that cloth ? L1 3 8 25%,

- 212, The acoount of & certain fchool is as follows: to-
“wit, vz of the boys learn geometry; 3 learn grammar;
o’ learn arithmetic; .3 learn to write; and g learn tw
aead. | What was the number of each ?——¢ gesmeters, 30
grammarians, 24 arithmcticians, 12 wwiters, Q readers. *
< .213 Four merchants A, B, C, 2nd D, make a flock.
A put-in 22713 B, 3:91; C, 115]; and D 43q1. In
h'dgng they gaind 4281 What was each merchant’s thare
of the gain?——A4:85 19 6 3..B:1352 3 9..C: 43
11 13..D:166 5 6 1.

- 214. What is the neat duty of 35cw ggrs 241b, ac3s
4 d perlb; paying febfidy at 5 per cent. and ;5 percent
o%:gmpoﬂaqurcem, and 6} per cent off ? L 94
3 .3C. . . :

! 2150 Two nwen, A and. B, join their focks. A had
stel 195.9d; Bhad 213]5.5.- They gaind, intrading,
5781 145 9d. What was each man’s fhare of- the gain?.
——A:3572 116 2..B:221 32 4. ~

- 216. I have layd-out, for -a merchant, 6381 i7s 3d;
be allowsme g3:percent, [efarethat, I-.ow’d him r7s gd.
How much is be indebted to me!——7% 47¢ 10 10 1. *
« 2r7. Bought a tun of wine for 781 173; At what price
mult I fell it per. quast, to guin 51 106 by the wholes
when there were 22 gallons leakt-out ?—22 d. ‘

. 218. What is the neat weight of 976 dozen, at 61 per
dozen ; paying old fubfidy and new fubfidy, each 5 per
cent; and g per cent off ; and } {ubfidy at Ly 13 4 per
gent; and 5 per cent off 7 £ 649 o g.60.

< U
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B'OOKS printed for, and fold by James
HopceEs, at the. Looking- Glafs, facing
St. Magnus Church, London-Bridge.

x. (YPeftacle de la Nzture ; or, Nature delineated : Being philofophical
Converfations, wherein the wonderful Works of Providence in the
animal, vegetable, and mineral Creation, are laid open, the folar and
lanetary Syftem, aud whatever is curious in Mathematicks, explained,
g‘ he Whole being a compleat Courfe of natural and experimental Philo-
fophy, calculated for the Inftruétion of Youth, in order to prepare them
for an eafy Knowledge of Natural Hiftory, and create in sheir Minds an
exalted ldea of the great Creator. Tranflated from the original French,
by John Kelly, of the Inner.Temple, Efq; D. Bellamy, of St. John’s
College, Oxford, and J. Sparrow, Surgeon and Mathematician. The
Whole embellithed with a great Variety of Copper Plates, beaatifully
cngraved by the beft Hands, The Third Edition, with large Additions,
carefully revifed and correted ; with a particular Table of Contents,
and a general copious Index to each Volume, In Seven Volumes,
2. Mr. Wingate’s Arithmetick ; containing a plain and familiar
Method for attaining the Knowledge and * Pradtice of common
Arithmetick. Compofed by Edmund Wingate, of Grayls-Inn, Efq;
and, upon his Requeft, inlarged in his Life-time ; alfo fince bis Deceafe
carefully revifed, and much improved ; as will appear by the Preface and
* Table of Contents, by John Kerfey, late Teacher of the Mathematicks.
With a New Supplement, of eafy Contractions in the neceflary Parts of
Arithmetick ; ufeful Tables of Intereff, and Flemith Exchanges ; as
alfo, Practical Menfuration, by George Shelley, late Writing-Mafter of
Chrift’s. Hofpital. The Seveatecnth Edition, accurately revifed and core
zeéted,

3. Arithmetick, both in the Theory and Praflice, made plain and
ealy, in all the common and ufeful Rules, both in whole Numbers and
Fralions, Vulgar and Decimal. Alfo Intereft, Simple and Compound ;
and Annuities. Likcwife Extraction of the Square and Cube-Roots, As
alfo, the Tables and Conftruttion of Logarithms, with their Ufe in Arith-
mictick and Compound Intereft ; together with Arithmetical and Geome-

. trical Progreffion, and the Combination and Ele&ion, Premutation, and
Quinpofition of Numbers and Quantities, . With the Addition of feveral
Alggbraical Queftions. By John Hill, Gent, With a Preface, by H.
Ditgon, Gent, The Seventh Edition, accurately revifed, correéted, and
impoved, by Mr. E. Hatton and Qthers, :

4 The Young Mathematician’s Companion ; being a compleat Tutor
L lthe Mathematicks, whereby the young Beginner may be early inflruct«

-ed.; shofe who have loft the Opportunity of Learning in their Youth may -
w th very littde Paing, and in a fhort Time, become Proficients in this
@ lighttul and inftructive Science ; and fuch whofe Bufinefs it is to Teach
Juay receive much ufeful Afliftance. Containing, 1. Vulgar -and Deci-
snal Arithmetick, Extra&ion of Roots by natural Numbers, and by Lo-
garithms, 2. Defcription and Ufe of the Sefor, with moft ufeful Defi-
nitions, Theorems, and Problems in Geometry, 3. Plain and fpherical
‘dyigenometry, Aftronomy, Dyalling, and Surveying of Land. 4. Cu-
rivus Difcousfes calculated to render a practical Knowledge of the Ma~

-
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t!jematicks more eafy and famliar. The Whole interfperfed with de-
Iightfol and ufeful Quettions, and aderned with proper Schemes in arder
to excite the Curiofity, and reform the Minds of Youth. By Chalres
Leadbetter, Teacher of the Mathematicks, The Sccond Edition, with
large Editions.

5. A general Intredu@ion to Trade and Bufinefs; cr, the young
Merchant's ard Tradcfman's Magazine ; being an Afiiflant toYouths on
their leaving School, and enteriog upon Apprenticefhips ; defigned to pre-
weat their lofing the Leatning they have acquired, and calculated for a
general Inflruction, progreflively through the various Branches of Trade
and Merchandize, under the following Heads ; 1. The Principles of
Crammar explained, whereby the Reading and Writing true Enghith are
rendeied very ealy. 2. The Ufe of the Pen made cafy ; or, the beft
Initru@ion to attain a mafterly Manner of Writing ; with compleat Ex-
amples of the feveral Hands now in Ufe, and the Forms of Notes, Re-
ceipts, &c. Curioufly engraved by Mr. G. Bickham, fen, 3. Arithme-
tick in all its Parts, Vulgar and Decimal; with Examples in all the
Rules (in the moft concife Manner) applicd to RBufinefs, 4. “The ufual -
Contraétion of Words and Titles, with proper Diretions how to addrefs
Perfons of Quality, and thofe in publick Employ. 5. Examples of Bills
of Parcels and Exchange; Inftructions for Remittances, Orders for
Goods, Letters of Credit and Correfpondence, Invoices, Receipts, &c.
adapted to Trade in general.  6: Forms of Law Precedents, both relating
20 Trade and Conveyancing, as Bills, Bonds, Leafes, Articles, &c. 7.
Waterfide Bufinefs ; with the Conftitution of Keys, Wharfs, Porters, &c.
and Ofervations, on Freight, Average, Primage, &c. 1. Diretions for
Entring Goods at the Cuftom-Houfe, Inward, Outward, and by Certifi-
cate ; with an Account ¢f Goods prohibited, Exportation and Importa-
tion, and an Account of Foreign Coins, Weight, and Meafures. g.
Merchants Accompts, with a Colletion of Aritimetical Queftions to di-
vert Youth, 10. Tables of Intereft from 1 to 1001, calculated in the
moft exa@ Manner, to the Thoufandth Part of a Farthing. The Second
Edition, wich Additions and Improvements. By William Markham,

6. For the Ufe of Schools, recommended by a great Number of the
mott eminent School-maters in and about Lundon, under their Hands,
the Twelith Edition of an Intredution ta fpelling and rcading Englith ;
being the moft plain and eafy Method ef teaching young Children to
read. Containing, 1. Tables of Monofyllables adapted. to the Capacity
of the youngeft Children, leading them on gradually from the e: to .
the more difficult, and fo the hardef Words, 2. Tables of Diffylqbles
after the fame Manner. And, 3. Tables of Trifyllables, with the g-

4

per Divifions and Accents. To which are added, One Hundred and Si
Leflons, in Wogds of one, two, and three Syliables, ranged in proper
- der, by way of Praxis on the feveral Tables ; and a fhert catechetical
:Dicourfe, explaining the Rules for Spelling, Pointing, &c. To which ]
:d.ed,. A Treatifc on the Art of Writing and Arithmetick ; witha Spes
cimen of the Hands now in Ufe, engraved by Mr. Bickham, fen. Alfy
familiar Tables, adorned with proper Sculptures to delight and inftruc
Youth, defigned for the Ufe of Schools. By Wm.Markham, Author

- of the Introdu@ion to ‘Frade and Bufinefs, ’

[\ h 7 gfﬁﬂ
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7. Reading made eafy. A large Collection of Verfes out of the Plilms
and New-Teftament, in Two Parts; 1. Being a Collection of Verfes
_that contain Words of one Syllable only. 2. Verfes Kaving no Words
above two Syllaples, and printed with a Mark and Divifion between the
Svllables, defigned for the Ufe of young Children in Charity Schools, and
Others ; being the moft proper Book for young Beginners. By Wm.
‘Weald, Mafter of a"Free-School at Billericay in Effex. The Tenth Edi-
tion carefull correéted, with large and ufcful Additions,

§. Cato’s Diftichs de moribus improved, in a more compleat and ufe-
ful Method than any yet extant, Containing not only a correct numeri-
cal Clavis, with a conftruing and parfing Index, but alfo a_literal Tran-
flation of Erafmus’s Comment on each Diftich ; the Englifh anfwering
exadly to the Latin, in diftin€t Columns, and diftinguifhed by the fame
Charaéter, the Roman and Italick ; being ufed alternately to that End
for the Eafe of the Learner, for the Ufe of Schools. By J. Roberte,
formerly of St. Jehn’s Collegein Oxford, The Second Edition, "

9. Bibliotheca Technologica; or, a Philological Library of literary
Arts and Sciences; wiz. Theologw Ethics or Morality, Chriftianity,
Judaifm, Mahometanifm, Gentilifm, Mythology, Grammar and Lan-
guage, Rhetorick and Oratory, Logick, Ontology, Poetry, Criticifin,
Geography, Chronology, Hiftory, Phyfiology, Botany, Anatomy, Phar-
macy, Medicine, Polity and Oeconomies, Jurifprudence, Heraldry and
Mifcellanies, The Third Edition, with an alphabetical Index of the
principal Matters, - :

10. Logarithmologia ; or, the whcle Do&rine of Logarithms, in the
Theory and Praltice.. Shewing their Nature, Origin, Conftruétion and
Properties, the Praxis of Logarithms, and’ the Application thereof to the
feveral Branches of marhematical Learning ; together with a Three- fold:
Canon of Logarithms, Sines and Tangents, and a Table of logitical Lo-
garithms,

11. A new and compendious Syftem of Opticks 5 viz. Catoptricks, of
the Doétrine of Vifion by reflected Rays ; Dooptricks, or the Theory
of Vifion by refratted Rays. To which is added, 2 Defcription or
the moft ufeful optical Inftruments ; viz. The Eye, Camera Ob-
fcura, Microfcopes, Telefcopes, Perfpetive Glafies, the Magick Lan-
thorn, and of the Manner of adapting Micrometers to Microfcopes ard
Telefcopes of the refl=&ting Sort. The Whole illufirated by Copper
Plates as big as the Life, The above Two Books by Benjamin Martini.

12. The Geography of Children. A fhort and eafy. Method of teach-
inz cr learning Geography ; defigned principally for the Ufe of Schools ;.

- whereby esen Children may in a fhort Time know the Ufe of the terre-
firial Globe, and geographical Maps, and all the confiderable Countries in
the World ; their Situatien, Bousdaries, Extent, Divifion, Iflands, Ki-
vers, chief Cities, Government and Religion ; d vided into Leffons, by
way of Queftion 2nd Anfwer ; with a new general Map of the World ;.
as alfo a Lift of the Maps. Neceffary for Ch'ldren. Tranflated from.
the French of Abbot Lenglet Du Frefnoy, and now greatly augmented
and improved through the Whole. The Fourth Edition. To whicK is
prefixed, A Method of learning Geography without a Mafter, for the
Ufe of fuch grown Perfons as have negle¢ted this ufeful Study in their
Youth, And to this Edition is now added, a Tsble of Latitude and Lon-
gitude of the moft remarkable Piaces menticned in this Work,

*2 13. The
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33+ The Inftruélor : or,-Young Man’s beft Companion. Containing
Spelling, Reading, Writing, and* Arithmetick, in an eafier way than any
yet publfhed , and how to qualify any Perfon for Bufinefs without the
Hclp of a Mafter. Inftru@ions to write Variety of Hands ; with Co-
Ei“ both in Profe and Verfe ; bow to write Letters cn Friendthip or

ufinefs ; Forms of Indentures, Bonds, Bills of Sale, Receipts, Wills,
Leafes, Releafes, &c,  Alfo, Merchants Accompts, and a fhort and eafy
M.thod of Book-keeping ; with a Deicription of the Preduct, Counties,
and Murket-Towns in England and Wales, Together with the Carpen-
ters plain and exaét Rule, fhewing how. to meafure Carpenters, Joiners,
Sawyers, Bricklayers, Plaiftgrers, Plumbers, Mafons, Glafiers and Pain-
ters Work ; how to undertake each Work, and at what Price ; the Rate¥
of each Commodity, and the common Wages of Journsymen ; with
Gunter’s Line, and Coggeihall’s Defcription of the Shding-Rule-;
likewife the P.aftical Gauger made eafy ; the Art of Dialiing ; and how
to cret and fix any Dial ; with Inftru@icns for Dying, Colouring, and
making Colours ; and fome general Obfervations for Gardening every
Month in the Year. To which is alded, The Familv's Lt Compa-
nion, with Intru€:cns for Marking on Linnen ; how to Pickle and Pre-
fove 3 to make divers Sorts of Wines ; and many excelient Plaifters and
Med'cines necetlary in all Families ; and a compleat Treatife of Farriery ;
with acheice Colic@ion of Remedies very fit for all Farriers and Grooms.
Alifo fome ufeful Intereft-Tables. By George Fither, Accomptant. The
Niath Edition, revifed and correéted, .

14. A gencral Treatife of Menfuration ; containing many necelary
and ufeful Improvements, compofed for the Benefit of Artificers, Build-
ers, Meafurers, Surveyors, Gaugers, Far‘mers,'Gentlemen, young Stu -
dents, &c. The Whole being intended as an eafy Introduion to Je-
veral Parts cf the Mathematicks. The Second Edition, with many Ad-
ditions. By J. Robertfon. g

15. A new Edition of the Works of Virgil, with a profe Interpreta-
tion in Latin, and Notes in Englith. In this Edition many Thoufand
Alterations are made in Pointing, different from thofe which have been
hithert> efteemed the beft Editions. The true Readings are here fepa-
rated fram the Corrupt ; and the Notes are hiftorical, critical, and ex-
planatory ; and fhewing in what the feveral Beauties confift. To this
Ldition arc fixed, a Preface containing fome few Obfervations on Paint-
ing, with other Particulars relating to the Work. 2. The Hiftory of
Virgil. 3. Fabulous Accounts of Virgil, 4. Remarks on Verfes falfly
afcribed to Virgil. Before the Aneis is a Difcovrfe on the different Ex-
cellencies of Homer and Virgil ; with a ncw Map of the Voyages of
AEneas ; in which the Frrors and Defe@s of the former Maps are amend:
ed and fupplied. A Doftcript is added concerning Englith Tranflations of
Vagil

1‘:6. A nmew Edition and Tranflation of fele€¢ Colloquies of Erafmus,
with HNotes ; and the Life of the Author, The Editor has been parti-
cularly careful to chufe fuch Colloquies as expofe and ridicule the Abfar-

~ dities of the Church of Rome, in order to guard the Minds of Youth
againft Popery and Superftition, He has preferved the Text pure, and
not taken the Liberty to tranfpofe and mutilate it, as fome late Editors
have done. In this Tranflation he has endeavoured to imitate the Stile
) e

.
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of kis Author 5 and in his Edition and Tranflation his principal View ig
the Improvement of Learners, The above Two by Mr, Cooke.

17. The Englith Rudimonts of the Latin Tongue explained by Queftion
and Anfwer, which are fo formed that a Ch'ld, omitting altogcther the
Quieftions, may learn only the Anfwers, and be fully inftructed in the
the Latin Tongue, By Wm, Dugard, formerly Mafter of Merchant=
Taylor’s School,

18. Rhetorices Elementa Queftionibus & Refponfionibus Explicata quae
ita fermantur ut Queftionibus prorfus omiffis vel negle@is Refponfiones
folummodo integram Rhetorice, Inftitutionem Tyronibus exhibeant. Per
Guil. Dugard, in ufum Scholaa Mercatorum Scifforum.  Editio Sexta de-
cima,

19. A French idiomatical & critical Vocabulary, alphabetically digeft~
ed ; wherein is contained, an extenfive Variety of Words, fo difpofed that
a much greater Number may be learned with more Eafe and a lefs Time-
than is ufually taken up in the prefent Method of teaching the French
Language ; with Notes, explaining the different Senfes of Words, in
their proper and figurative Expreffion ; and fhewing how they arz cm-
ployed in either a grave or a burlefque Stile, &c. Colle@ed from the
beft French Authors, grounded upon the French Academy, and rcndeied
according to the Idioms of both Languages. By Ifaac Couftell,

20. The Chriftian School-Mafter ; or, an Abftract of Scripture Hi-
ftory, In Two Parts, With an Appendix, containing a fhort Account
of the Lives, Alions, Travels, and Perfecution of the Holy Evangelitis
and Apofties; extradted from the Writings of the primitive Fathers, and
.the moft approved Ecclefiaftical Hiftorians. The Whole digéfted into
proper Leflons, by way of Queftion and Anfwer, for the religious Educa=
tion of Youth in Schools. By D. Bellamy, formerly of St. John®s Col-
Jege, Oxford,

21. Reading made perfetly eafy ; or, an Introdu@ion to the Reading
the Holy Bible ; confifting of Leffons fo difpofed that the Learner is led
on with Pleafure from more eafy to more hard Words ; which ‘is the
only Method of Teaching : Being Sentences from Scripture, and other
divine and moral Authors ; alfo Scripture Stories, very pleafant and ad-
vantageous to Youth, to prepare them to underftand the Holy Seriptures,
‘To which are fubjoined Six familiar Fables, with an inftru@®ive Moral to
each of them. The Sixth Edition, with Jarge Additions, By T, Dyke,
School-Mafter in London. .

22. Nzvigation Unveiled ; or, a new and compleat Syftem of Naviga-

- tion in all iys Branches, Containing Arithmetick, Geometry, Trigono-
metry, Geography, afd Aftronomy, in a more plain and cafy Method
than any hitherto publifhed, and more adapted to Beginners. Sa‘ling by
the Mercator's or Wright’s Charts explained from the firft Principles, and
fully illuftrated in 2 Variety of ufeful Examples. The Theory of the
‘Tides, Carrents, Variation of the Compafs, Lee-Way, &c. particularly
confidercd ; and the Difficulties in Reckoning which proceed from them
fully explained, A compleat Set of all the Tables ufeful in Navigation ;
with their Conftru€tion and Ufe at large. The Defcription and Ufe of
the Inftruments cothmonly ufed, and fome new ones of the Author’s
own Invention, To which is added, A nw Way of keeping a Reckon-
ing on the Principles of Mercator’s or Wright’s Sailing. The Whole

. cal-
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calculatad for Praficc ; and the Examples, fuch as daily occur at Seas
m a marnncr guite different from other Syftems ; being freed from many
Superfluities which thofe who have wrote on this Subje@ have generally
made u’e of, and abounding with Variety of Rules which are abfolutely
neceffzry, and have never before been treated of. Performed with-the
preatett Exa@nefs. and approved of by the moft eminent Mathematicians.
Bv Fiward Hawk{lv, Teacher of the Mathematicks, Neatly printed
1n Two Volumes, O&avo ; and illdfirated with Copper Plates, curioufly
engraved,

23. A Treatife of fuch Mathematical Inftruments as are ufvally put
into a portable Cale ; containing their various Ufes in Arithmetick, Geow
metry, Trigonometry, Archite®ure, Surveying, &c. defigned for the Be-
nefit of Engineers, Architets, Surveyors, and young Students, in the
M thematicks. To which is prefixed, A fhort Account of the Authors
who have treated on the proportional Compaffes and Seftor. By J. Ro-
bertfon, F. R.S. with feveral Copper Plates, curioufly engraved.

24. Cocker’s Arithmetick ; being a plain and familiar Method fuitable

‘to the meancht Capacity, for the fall underftanding that incomparable Art -

ac it is now taught by the ableft Schoolmaftersin City and Country, By
Edward Cocker, late PraQitioner in the Arts of Writing, Arithmetick,
and Engraving : Being that fo long fince pramifed to the World. Perufed
and publithed by llhn Hawkins, Writing Mafter, near St. George’s
Church, Southwark, by the Author’s corre@ Copy, and commended to
the World by many eminent Mathematicians and Wr.ting- Mafters in 2nd
necar London, The Fifty-fecond Fdition, carefully corre@ted and ameng-’
ed, by George Leifter, Accomptaat. Licenfed Sept. 3, ¥677. Roger
L'Eftrange. :

2¢. An Introdution to making Latin, comprifing, after an eafy com=
pendious Method, the Subftance of the Latin Syntax, with proper Enghth
Fxamples, moft of them Tranflations from the claffical Authars, in- one
Volume, and the Latin Words in another, To which is fubjoined, in:
the fame Method, a fufficient Account of the Affairs of ancient Greeee
and Rome. Intended at once to bring Boys acquainted with Hiftory and
the Idioms of the Latin Tongue, with Rules for the Gender of Nomns,
The Fourteenth Edition. By John Clark, late Mafter of the publick
Grammar-School at Hull, ’

26, Familiar Forms of Speaking, compofed for the Ufe of Schools ;
formerly fitted for the Exercife of a private School only, now publihed
for common Ufe ; partly gathe-gd, partly compufed. The Four-and-
twentieth Edition, cor:efted, amenled, and fomewhat enlarged. Teo
which are added, Short Forms for parfing a Leflon, .

27. The Child’s Delight ; or, Little Mafter and Mifs’s inftrufling
and diverting Companion. Part I, Containing the Alphabet of eafySyl-
lables, &c. Part II. Confifting of pretty Songs, Tales, Catches, and
other humorous and innocent Stories, adapted to the Age of thofe they
are defigned for, with a Pi€ture at the Head of each. The Whole cal-
culated to render the Learning to Read a Diverfion rather than a Tafk..
By a Lover of Children, ’

28. The Child’s New-Year's Gift ; er, a Colletion of the moft chafte
and fignificant Riddles upon the moft familiar Subje&s ; tbe Whole beau«
tifully engraved on Copper Plates, Reccommended to all kind Mothers,.
& an inftru@ive and entertaining Companion for their Children,

S
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29. A Tour through the whole Jfland of Great Britain, divided int
Circuits or Journeys, giving 2 particular and entertaining Account of what
ever is curious and woith Obfervation, viz. 1. A Defcription of the prin
cipal Cities and Towns, their Situation, Government ard Commerce
2. The Cuftoms, Manners, Exercifes, Divetfions, and Employments of th
People. 3. Theé Produce and Improvement of the Lands, the Trade anae
Manutaures, 4. The Sea Ports and Fortifications, the Courfe of R j
vers, and the Inland Navigation. 5. The publick Edifices, Seats, an.
Palaces of the Nobility and Gentry.” 6, The Ifles of Wight, Portlang
f:fey, Guernfey, and the other Englith and Scotch Ifles of moft Note

terfperfed with ufeful Obfervations, Particularly fitted for the Peruf
of fuch as defire to Travel over the Ifland. By a Gentleman, In Foyy
Volumes. The Fourth Ldition, with very gicat Additions, Improve
ments, and Correétions, which bring it down to the Year 1748.

30. Neatly printed in Pocket Volumes, embellifhed with Frontifpicce
and Maps, curioufly engraved,

3. The Hittory of the Life and Reign of Lewis XIV. King of Franc
and Navarre ; containing an exact and comprehenfive Relation of ail th,
Battles, Sieges, Infurreétions, Negotiationis, Intrigues, fecret Defigns, &
with whatever clte is memorable in that long and aétive Reign, 1
Three Volumes. }

- 2. The Hiftory of the Life and Reign of William III. King of Eng
land; Prince of Orange, and Hereditary Stadtholder of the United Pio,
wvinces ; containing a Series of memorable Efforts for maintaining the L.;
berties of Europe, &c. )

3. A new Hiftory of the Life and Reign of the Czar Peter the Great
Emperor of all Ruffia, and Father of his Country j containing his Wa-
with the Swedes, Turks, Tartars, and Perfians ;. his Travelr, &c.

4+ A critical Review of the Lite of Oliver Cromwell ; centaining hj
Defcent, Alliances, Military Exploits, Management of the ParLbamen:
the Army, &c.- . )

5. The Hiftory of Francis Eugene, Prince of Savoy, Prime M;
nifter.to his Imperial Majefty, and Commander in Chi=f of ali the Fore..
of the Emperor and Empire ; containing the Military Tranfactions o~
above Thirty Campaigns, &c.

6. The Hiftory of John Duke of Marlborough, Captain-General ap,
Commander in Chief of the Armies of her Britannick Majeity und )y
States of the United Provinces, Mafter of the Ordnance, &c.

* 7. The Life of his Serene Highnefs Charles Prince of Lorrain, Fielg
Marfhal and Commander inChief of her Hungarian Majefty's Feres
containing an authentic Relation of the Affairs of Germany, Prufliy
France, Spain, Holland, &c,

‘The above Books are correétly compiled from the meft authentick Re
cords of our own and other Countries ; are in their Nature inflructive 4
well as entertaining, containing the moft matcrial ‘1'runfactions and Stat.
Affairs of Europe for tear 100 Years. )

31. An Univerfal Hiftory, from the Beginning of the World to the Em
pire of Charlemagne. In Four Volunigs, 12mo. By M. Bofluet, lat
Bifhop of Meaux, formetly Preceptor to the Diuphin,  Tranflaied fron
the Thirteenth Edition of the Original, and contisued down to tle pre
fent Time. By M. Elphintton, .

Th.
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The learned and judicious Mr, Rollin, in his excelieat Treatife of
eachipg ard ftud, ing the Celles Letters, gives the following Charaler of
Yus univerf>lly-admired Hi%tcry.

M. Bejjuct’s Univer fal Hilory is one of tbe mofft admirable Performances
Lat bas agpeared in cur Arey not oriy for the Beauty and Sulliviity of
Vo bot [ more forthe Greatnejs «f tie Topicks, the Solidity of the Re-
Sesi:ons, the proforrd Knewd:dge «f Muankind, ard its large Extent, as it
akes in all Ages and Empires. B e there fee all the Kingdsms of the Wor!d
ifirg as it swere out of the Earib, gradially growing powerful, by aimoff
o tifenfisl: Increafe, extending at lsff their Congucfis on every Side, ar-
ving )’3’ differcmt’ Means at the Heizbe of buman Greatnefs, and falling
t cnce from cbat Height by fuddem Revolutiors. Bur wbat is fil! more
corth our Attention, ww: find, is the Manners themfelves of tie jeverol
Nations, im their Charuticrs, Virtue:s, and Vices, the Cauje of their Gran-
leur and D firuédion.  We learn there, to difccrn a fovereign Being vt b-
rg and prcfiding over all, direling and condu&ing cvery Event. I can-
wot, ib-refore, 100 muck extort tlofe avko are entrufled wvith tie Educar:on
£Youel, torcad ard fludy this excellent Bosk avité Aitention, awiich is fo
apable of forming at ence botb the Underflandirg and the Heart 5 and
sfter they Fave fludied it wwell themfelves, (o endearvour to infpire ther Pue
ils with a Tafle for it.

32, The Lendon and Country Builder’s Vade Mecum ; or, the com-
leat and univerfal Archite@’s Affiftant, Ccmprehending the London
ind Country Prices of the different Works of Bricklayers, Mafons, Car-
wenters, Joyners, Glaziers, Plumbers, Slaters, Plaifterers, Painters, Pavi-
wrs, Carvers, Smiths, &c. Interiperfed with fuch uieful and necefiary
Lules and Obfervations as are of the greateft Confequence in eftimating of
ny Building. With a great Variety of new and ufcful Tables, indfipen-
.bly neceflury for the more exaétand expeditious cafting up, or eitimating
f any Sort of Work. Witk a compleat Index to the Whole. By Wil-
am Salmon, Author of Palladio Londinenfis. Very necefiary for all fuch
s are, or may be concerned in Buildings of any Kind, The Second Edi-
on. '

33. The cempleat Meafurer § or, the whele Ast of Meafuring. In
T'wo Parts. - The firft teaching Decimal Arithmetick, with the Extrac-
icn of the Square and Cube Roots ; and alfo the Multiplication of Feet
ind Inches, commonly called Crofs Multiplication, The.fecond Part
eaching to mcafure all Sorts of Superficics and Solids, by Decimals, by
Jrots Multiplication, and by Scale and Compatles : Alfo, the Works of
everal Artificers, relating to Building, and the Meafuring of Board and
limbor ; fhewing the common Errors, and fome ‘pradtical Queftions,
Che Sixth Edition, “To which is added, an Appendix, 1. Of Guaging,
1. Of Land-Meafuring. Very ufeful for all Tradefmen, efpecially Car-
senters, Bricllayers, Plaifterers, Painters, Joiners, Glaaiers, Mafons, &c,
3y William Huwney, Philomath, Recommendcd by the Reverend Dr.
Jol Harris, 1. R. S, . ) 2
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